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NOTE.—General Articles, Correspondence, and Companies’ Meetings are indicated by heavier type (thus, 290) than the Notes 
and Business Notes, references to which are shown by light type (thus, 290). 


A. 
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211, 208, 258, 321, 388, 389, 464, 535, 541, 640, 
641, 676, 804, 856 


Aocumulators, eto. : 
Answers, etc., on, 409, 632 


Dry Batteries (1), 289 


292, 580, 690, 774 
Elieson, The, Wa 


E. P.S., 130 
Grouping of € ot! Calls, 711, 871 


for eration 37, 57, 130, 292, 380, 934 
Umpire, The, Ac 2 ' 


Addresses, New or Change of, see ** Removals " 
Admonition, An (Poetry), 523 
Aerial Railway, An, 74» 880 


Agencies, 30, 140, 4! 7, 680, 724, 803, 847, 882, 920 

Alternating v. Direct ‘Current, Tp 

Alternator, Erection of a Large, 822 

Alternators, see DYNAMOS, ETC, 

Aluminium, 398, 740 

Amalgamation, 31, 3 

American Exports, 308 

Applications of Electricity to Driving Carriages, 
Colonel Crompton, 933 

Appointments, 109, rto, 166, 289, 462, 517, 577, 773; 
also see Personal” 

Appointments Vacant, see each Issue 

Arc Lamps: 
Ark, The, 376 
Carbons, 148 


Circuits, Uperating, 818 

Enclosed, Notes on the Mechanical Details of, 
J. P. Sleigh, Supplement, March 20 

Gilbert, The, 725 

Notes on the Series Running of Arc Lamps by 
Hennes 1 Currente; W. Rogers, 405 

Sleigh, J. P., Paper on, Supplement: March 20 


Army Electricians, 773 

Arnold Electro-Pneumatic Railway System, 777 

Athens Exhibition, : 

Automatic Electric itt, A New, 746 

Automobiles, 28, 62, 73, 121, 136, 137, 209, 281, 283, 
291, 319, 326, 352, 353, 364, 388, E 461, 469, 472, 
$05, 5, 82 dioe 9 Á ig 801, 802, 889, 933 

Awards, 68 817, 8 
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Works: 

Bath Accounta, 876 

Belfast Accounts, 670 

Birmingham Tram ways, 308 
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Bolton Accounts, 758 

Bradley, J. , Report on Westminster Strcet- 
Lighting, 264" 

Bristol Accounta, 670 

Brompton, etc., Company, 314 

Burton Accounts, 796 

Cambridge Company, 277 

Charing Croas Company, 205 

Chelsea Company, 511 

County of London and Brush, etc , Company, 457 

Devonport Accounts, 916 

Ealing Accounts, 915 

Farnworth Accounts, 629 

Hastings Accounts, 527 

Huddersfield Accounts, 527 

Hull Accounts, 876 

Kensington, etc., Company, 349 

Leeds Accounts, 758 

Liverpool Electricity Accounts, etc., 310, 375 

Liverpool Overhead Railway, 202 

London Electric Supply Corporation, 511 

Londou United Tramways, 

Metropolitan Electric Supply Company, 418 

Middleton Accounts, 796 

Northampton Ear 55 512 

Reading Company, 

Redditch Accounts, 796 

Ross, D. J., City of "London Annual Report, 665 

St. James's | Company, 202 

Shrewsbury Accounts, 757 

South London Electric X 117 

South Shields Accounts, 7 

sunderland Accounts, 915 

Taunton Accounts, 

Walsall Accounts, Supplement March 13 

West Bromwich Accounts, 840 

Westminster Company, 313 

Windsor Company, 565 

Worcester Accounts, 454 


Ballads of Business, 712, 872 

Baltic, The, Electrical Equipment of, 564 
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Bate, A. H., Motor-Starting Switches, 617 
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Bipolar Electrodes with Soluble Anodes, 578 
Boating Exhibition, 318, 357 

Bornaud, V., Surface-Contact Systems, 398, 436 
Bournemouth Tramways, 47, 78 


Bradley, J. W., Report on Westminster Street- 
Lighting, 264 

Braid, G. G., Side Poles for Electric Tramways, 
Supplement Feb, 27 

Braun-Siemens System of Wireless Telegraphy, F. C. 
Perrin, 9 

British Electrical Superannuation Fund, 28 

Browne, €, L., Compression in Steam Cylinders, 439 

C. 

Cable J 71. 8. 78 Notes on, W. Dalton, 587, 626, 631, 
667, 711 , (91 

Cadmium, D: 


Calcium, 

Capillarity ot Solutions, 57 

Catalogues, etc., 32, 140, 166, 175, 570, 571 
also see Trade Notices 

Cathodes, Reduction of Insoluble, 650 

Central Electric Supply 5 Works, 42, 213 

Central - Statlon Design, 8 

Central- Station Returns aud Records, Notes on the 


, 871, 921 


Des of, E. H. Davies, 687 
Cent ra Stations, The Economical Design and 
Management of Small, 553 


Chattock, R. A., Blectrical Motive Power, 300 
Chester Tramways, 995, 

Coherer, The, 581, 738 

Commutator Design, Notes on, Supplement, March 13 


Companies’ Meetings, Reports, eto. : 
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Anglo-American Telegraph, 176, 202, 237, 499 
Anglo-Argentine Tramways, «306, 500, 602 
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Automatic Telephone, 565 
Babcock and Wilcox, 570, 693 
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Barcelona Tramw: ays, 492 432. 380 
Belliss and Morcom, 842 ' 
Blackpool Electric ‘Tramways (South), 937 
Blackpool and Fleetwood Tramroad, 2c8 
Bournemouth and Poole Electric Supply, 354, 454 
Brisbane Electric Tramways Investment, 71 
Bristol Tramways, 239 
British Columbia Electric Railway, = 760 
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British Electric Transformer Manufacturing, 211, 


British Insulated and Helsby Cables, 391, 456 
British Westinghouse, 679 
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Brompton, etc., Electric Supply, 284, 310, 314 
Brunner-Mond, "761 

Brush Electrical Engineering, 427» 457, 493 
n Ayres, etc., Electric Tramways, 492, 531, 
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Castner-Kellner Alkali, 760 

Cavehill Tramway, 136, 512 

Central London Railway, 135, 168, 171, 203 

Charing Cross Electric supp y 30, XD 205, 238 

Chelsea Electric Supply, 284, 311, 

City of Birmingham Tramways, 656 635 672 

City of London Electric, 247, 548, 383, 882 

City and South London Railway, 99, 132, 204 

Commercial Cable, 175, 421, 84 

Cork Electric Tramways, 420, 96 

County of London and Brush Provincial, 391, 457, 
882 

Crompton and Co., 30 

Cuba Submarine Telegraph, 607, sage 

Direct Spanish Telegraph, 247, 317 

Direct United States Cable, 103, 183.16 

Dover Electricity, 716, 759 

Dublin and Lucan Railway, 1 6, 259 

Dublin United Tramways, 1 169, 204 

d Extension, etc., Telegraph, 607, 671, 692, 


Eastern Telegraph, 133, 168, 462 

East London Railway, 136 

Edmundsons' Electricity, 30 

Electric and General Investment, 

Electric Light, etc., of Australia, 
Folkestone Electric Supply, 420, 491 
Gateshead, etc., Tramways, 456 

General Electr ic, 212, 920 

Giante' Causeway, etc., Ri Tramway, 204 
Globe Telegraph, 102, 678 

Glover, W. T., and Co., 485. 789 

Great Eastern Railway, 168 

Great Northern, etc., Railway, 29, 138, 169, 204 
Great Northern Telegraph, 608, 7 
Greenock, etc., Tramways, 454 

Guildford Electric Supply, 493 

Harrow Electric Light, 4 

Hart Accumulator, 349 

Henley’s Telegraph Works, 284, 312, 380 
Hove Electric Light, 420 

Imperial Tramways, 276 

India Rubber, etc., 32, 882 

Indo- European Telegraph, 566, 636 
Kensington, etc., Electric Lighting, 247, 949 
Kidderminster, etc., Electric Tramways, 494 
Lancashire Eleotric Power, 312, 317 
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Companies Meetings, ete. (continued) 
Lisbon Electric Tramways, 760, 842 
Liverpool District Light , 418 
Liverpool Overhead Railway) , 172, 202, 239 
London, Brighton, etc., lway, 168 
Londun Blectric Supply, 248, 311, 381 
London United Tramways, 132, 209, 237 
Marconi Wireleas Telegraphy, 493 
Melton Mowbray Electric Light, 383 
Mersey Railway, 455, 493 
655 po tan District Railway, 208, 239, 216, 616, 


636, 64 
Metropolitan Electric Supply, 354, "AE 759, 882 
Metropolitan Electric Tramways 
Metropolitan Railway, 136, 169, "ss. 
Mexico Electric Tramways, 842 
Morley Electrical Engineering, 277 
Motor Traction, 17, 
National Electric W iring Company, 723 759, 767 
National Telephone Company, s 
N 5 and District Electric Piecing: 212, 216, 


New castle Electric ud een 

Newmarket Electric Light, 421 

New Zealand Electricity, 672, 692 

Northallerton Electric Light, etc., Supplement, 
March 20 

Northampton Electric Light, etc., 312 

Northern Counties Elect city ra 428, 455 

North Metropolitan Tramways, 

North Staffordshire iram ways, i 

Northwich Electricity Supply, 349 

Notting Hil! Electric Lighting, 38 

Oldham, etc., Electric Tramways, 382 

Oriental Telephone Company, 571, 602, 636, 920 

Oswestry Electric Light and Power, 565 

Oxford Electric Light, pupplemont, March 20 

Pearson's Fire Alarm, 

Perth Electric Trans. 531, 602 

Poole and District Electric Traction, 420, 456 

Potteries Electric Traction, 419 

Primitiva Gas, etc., of Buenos Aires, 566, 602 

Rand Central Electric W orks, 916 

Reading Electric Supply, 565 

River Plate Electricity, 31 

Rosling and Fyun, 31 

St. James's, etc., pens 39, 202, 237 

Salisbury Electric Light 

Scarborough Electric Supply, 311 

Shannon Power Com mpany 

Smithtield Markets Elec tric e 277 

South Lancs. Traction, 30 

South London Electric Supply, 210, 417, 427, 723 

South Staffs Tramways (Lessee), 455 

South Wales Electric Power, » 428, 679 

Stock Exchange Settlements, etc., 68, 104, 175, 212, 
248, 284, 318, 391, 427, 300, 533, 572, 608, 643, 679, 
723, 848, 383, 

Submarine Cables Trust, 672 

Swansea Tramways, 

Telegraph Construction, etc., 247, 312, 382 

Traction and Power, 

Tynemouth and District Electric Traction, 455 

Tyneside ‘Tramways, 276 

Typewriting Telegraph, 96, 377 

United River Plate ele hone, o 

Uxbridge and District Electric Supply, 602 

Waterloo and City Railway, 169, 171, 238 

Waygood and Otis, 916 

West African Telegraph, 916, 957 

West Coast «f America Telegraph, 672 

Western bi 317, 7 

nea Indian and Panama Telegraph, 68, 716, 723, 


Westminster Electric Supply, 175, 515 
White, J. G., 17 

Willans and Robinson, 530 

Windsor Electric Installation, 565 
Woking Electric Supply, 565 
Wycombe Electric Light, etc., 493 


Companies, New, 53, 91, 131, 157, 200, 275, 315, 350, 
384, 388, 417, 458, 464, 494, 521, 534, 566, 601, 606, 
635, 672, 715, 765, 798, 842, 878, 916 

Companies Receipts, see each Issue 

Companies’ "hare Moy Issue of, 65, 99, 138, 282, 
388, 392, 676, 681, 946 

Companies’ 1 and Share List, see each Issue 

Companies Wound Up, 28, 31, 32; also see LEGAL 
INTELLIGENCE 

Compression in Steam Cylinders, C. L. Browne, 439 

Concerts, see Dinners, etc. 

Condensation Water as Boiler Feed, 508 

Conductors, Methods of Su en and Protect ing 

. ited Chemist 8 
ongress of App emistry, 773, 85 

Continental Power-House Equipment, i L. Riseley, 
Supplement, Feb. 20 

Co-operative Municipal SEL enta, 865 

Copper Conductors, Some marks upon the Carry - 
ing Capacity, etc., of, 191 

Copper, Electrical Recovery Of, 740 


Correspondence : 
Alternate-Current Cables, 835 
Armature Winding, 307 
Bath Tramways, 907 
Boosters, 415 
Compound Winding, 939 
Electric Lighting Charges, 235 
Electric Prospecting, 4 
Electric Trades Union, 631 
Electrolysis of Iron Pipes, 631 


Stipplemen tt tthe fectrical Éngiheer,' 
: age 26, 1903. ] 


Correspondenoe (continued): 
Fittings, 91 

Football, 712, 755 

Grouping of Cells, 711, 871 

Inte nal Association of Municipal Elec- 


tricians, 19 
Liquid Pole-Testing Instrumenta, 487 
National Electrica] Contractors' Association, 91 
Polyphase Motors 255 

ot or, 

Questions and Answe No. 539 91 
Starting Switches, 200, 236, 271, 343, 416 
Superheaters, 631 
Testing. 581 667, 711, 756, 791 
Tramway Rail Joints, 415 
Transformers in Parallel, 235, 271 
Worthy of His Hire, 56 


Crompton, Colonel, ae of Electricity to 


Crystal Palace Exhibition, 789 
Current, Alternating v. Direct 541 
Curves, Human Character, 500 


Daft-Williams System of Electrical Prospecting for 

Mineral Ores, 480, 

Dalton, W., Some Notes on Cable Testing, 587, 626, 
631, 667, 711, 755, 791 


687 
Davies, F. H., System of Main , 907 
Davies, F. W., An Unsuccessful Experiment, 482 
“ord of Metals, The, J. T. Milton and W. J. Larke, 


De Forrest System of m rele Telegraphy, 890 


Delhi Durbar 


, Engineering Features of, 364 
Development of Electrical Energy Supplies, M. 
Ruddle, Supplement, March 20 


Ment Ganie, 318 PEN 89 

nners, etc., 140, 213, 253, " 23 7, 891 

ape i M., and W. ài Smith, the’ Loving: Coll 
c Galvanometer, 


830 
Carriage Lighting, etc., 128 
ectrically-Driven Auxiliary 


Dow J. HL, Rail 
Downe k. S., Steam v. 
Planta, 309 


Yiroap Q Question, Tho, arg 


Alternator, Automatic lation, 183 

Alternators, Large, 651, 

Asynchronous Alternate-Current Generators, 907 

Commutator, A Large Westinghouse, 905 

ico aon Design, Notes on, Supplement, 

a 

Electrical Company's Protected Motor, 166 

Electrical Motors in Factory Work, 363 

at Electric Light Works, see under name of town 
in ELECTRIC LIGHTING 

Field Winding with Separate Excitation, C. 
Kinzbrunner, 561 


er, 

Governing of Alternators, 543 
Induction Motors, 925 

American Generators, 651 
for London County Council 
at Messrs. Lowson’s Mills, 294 
for Mersey Railway, 692 
for Milan Tramway, 665 
for Milan-Varese seres 624 
Motors for New York Subway, 69y 2 
Polyphase Motors, Notes on, 6, 150, 189, 235, 262, 

: also Supplement, Jan. 25 
Questions and Answers on, see "Questions and 
Pierre Fyn 166 

an n ^ 

for South Lancashire Tramways, 474 
Thompeon and Ryan, The, 
Thomson-Houston D.A. Motors, 752 
Three-Phase, for Locomotives, 138 
for Vatellina Railway, 510 
6,000-h. p. Generator, 822. 853 


ways, 698 
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at Abingdon, 427, 8o 
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Companies' Stock and Share List, see each Issue 
at Consett, 723 
9 tor, see TENDERS 
at Conway, 392, 
of Cottages 726 is 
of Country Houses, 27 
at Coventry, 175, 565, 882, 919 
at Crewe, 211, 248, 924, 848 
at Crieff, 570, 803 
at Cromer, 391, 609, 722 
at Crook, 723 
at Croydon, 391, 462, 848 
: cu » 177 
upar, 391, 571 
at Cwmavon, ay 
in Dalkeith, 104, 849 


a n, 247, 535 

at M 

at Dartmouth, 284, 392 

at Darwen, 723, 882 

at Dawlish, 723 

at Deal, 66, 317, 501, 767 

at Denmark, 535 

at Derby, 30, 499 680, 723 

at Devonport, 916 

at Dewsbury, 247, 317, 391, 427, 724, 882 

at Dollar, 139 

at Doncaster, 211, 356, 678, 949 

at Dorchester, 33, 247, 534, 572 

at Dorking, 105 I 3197 803 

at Dover, 66 67, „ 211, 248, 278, 391, 464, 533; 
643, 716, 759, 768 

at Dublin, 106, 393, 501, 678 

at Dudley, 679, 

at Dulverton, 213 

at Dumfries, 140, 285, 493, 462, 883 

at Dundee, 104, 212, 645, 048, 948 


202593 


871-4 


Electrico Lighting (continued) : 


at Dungannon, 213, 285, 570 

at Durham, 464 

at Ealing, 139, 249, 500, 767, 915, 920 

at Earsdon, 499 

at East Barnet, 66, 102, 462, 643, 804, 991 

at Eastbourne, 139, 2x2, 248, 350, 354, 534, 850 


at Ebbw Vale, 66, 174, 316, 948 
at Eccles, 103, 248, 355, 882, 921 


at Edin » I02, 175, 211, 326, 355, 462, 607, 643, 
803, 922 


in Egypt, 103 
Elblight System of, 397 
at Elland, 805, 884 


at Epsom, 249, 608, 920 
at Erith, 66, 114, 249, 318, 464, 643, 949 
n. 174, 316 
at Eton, 141, 212, 284 
at Exeter, 69, 177, 678, 847 
at Exmouth, 316 
et Falkirk aot 64 
a „ 178, 247, 356, 462, 533, 643 
at Farnborough : 
at Faversham, 
ve 211, 643 
at Felixstowe, 462, 501, 644, 769, 805 
at Felling, 10 
at Finchley, 240, 256, 392, 849 
Fittings, Standardisation, etc., of, 12 
at Folkestone, 420, 494, 920 
in France, rog, 291, 316, 363 
Free, 31 
at Frome, 102 
at Fulham, 33, 38, 56, 60, 103, 174, 177, 248, 317, 940, 
499» 573, 740, 820, 849, » 844, 89t 


at Galashiels, 27 
244, 346, 7 


in Germany % 

n » 289, 

at Gillingham, 105, 248, 317, 848 

at Glasgow, 30, 139, 247, 354» 949 

at Glastonbury, 247, 724 

at Gloucester, 212, 679 

at Goole, 211 

at cortou; 66 A 

at Govan, 142, 176, 285, 399, 

at Grangemouth, 283 dis 

at Grantham, 246, 318, 392 

at Gravesend, 30, 177, 350, 723, 767 

at Greenock, 284, 643, 768, 920 

at Grimsby, 318, 429, 645, 679, uh 805, 922 

at Guildford, 31, 141, 211, 427, 

at Hackney, 67, 644, 767, 850, 883, 948 

at Halifax, 102, 462, 499, 680, 847 

at Hammersmith, 104, 393, *31b^ » 534, 847, 921 
at Hampstead, 142, 175, 317, 363, 645, 768, 805, 


8 
at Handsworth, 30, 804 


at Hanley, 283 

at Harrogate, 68 
a 427, 571, 7 
at Hartlepool, 285, 500, 


at Hastings, 316, 391, 22, 572, 882; also Supple- 
ment, Jan. 16 

at Hebden Bridge. da 88 8 

at Hebden » 68, 211, 317, 882, 919, 94 

at Heckmondwike, 35; 254, BÀ 

at Hereford, 250, 500, 609, 680, 948, 

at Heywood, 285, 803, 94 

at Hindley, 139 

at Holyhead, 803 

at Honley, 176 

at Hornsey, 104, 355, 500, 679, 949 

at Hove, 420, 920 

&t Hoylake, 767 

at Hucknall Huthwaite, 644 

at Hucknall Torkard, 102 

at E üdderetiold 30, 175, 212, 284, 317, 462, 507, 607, 

at Hull, 140, soo, 644, 876 

at Hythe, 102, 247, 643, 803 

at Ilford, 769, 920, 948 

at Ilfracombe, 210 

by Incandescent Lamps, 865 

in India, 181, 182, 317, 361, 364, 507, 608, 716 

at Inverness, 767, 804, 948 

at Ipswich, 355, 464, 645 

at Islington, 33, 102, 355, 427, 499, 534: 571, 643, 725, 
847, 885, 921, 950 

in Italy, 290, 429, 809, 860, 920 

at Jarrow, 570 

at Jedburgh, 139, 607 

at Johannesburg, 361, 506 

at Kendal, 66, 849 

at Kensington, 140, 284, 310, 314, 349, 643, gaz 

at Kidwelly, 139 

at Kilmarnock, 141, 284 

at King’s Lynn, 140, 285, 572, 768, 850, 920 

at Kiugstelgnton, 533 

at Kingston-on-Thames, 463, 725, 767, 950 

at Kingstown, 834 

at Kingswear, 767 

at Kingswinford, 570, 723 

at Kirkby-in-Ashfield, 210 

at Kirkby ie Aun roland) 533 

at Kirkcaldy, 31, 366 

i Lan ale 00, 

a caster, 66, 211, 247, 355, 302 

at Leeds, 284, 427, 499, 1585 755, 769 

at Leicester, 428, 694 

at Leigh, $911 499» 740, 919 

at Levenshulme, 499 

at Lewisham, 103 

at Lichfleld, 428, 570, 921, 948 

at Limerick, 248, 571 

at Linthwaite, 31, 69 

at Liverpool, 102, 147, 176, 212, 310, 418, 463, 678, 
768, 8 

at Llandilo, 102, 140, 571 

at Llandudno, 643 

at Llanelly, 210, 284 

at Llangollen, 247 

and London County Council, 60, 61, 110, 139, 247, 
318, 355, 435, 465, 470, 500, 501, 533, 678, 723, 726. 
7 38, 769, 804, 805, 820, 949 

at Londonderry, 67, 210, 608, 803, 883, 920 

at Long Eaton, 105, 427, 607 


— e] 
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Lighting (continued): 

at Longton, 67, 247, 354, 723, 882 

at Loughborough, 104, 607 , 948 

at Louth, 921 

at Lower Bebington, 391 . 

at Lowestoft, 249, 285, 392, 427, 572, 723, 883 

at Ludlow, 68, 317, 391 

at Luton, 141, 284, 465, 534, 723, 849 

at Lyndhurst, 427 

a ham, 175, 571, 723 

at Maccesttel » 316, 355, 391, 572 

at Maidenhead, 3, 69, 211, 248, 316, 356, 574, 679, 
882, 920, 948 

at Maidstone, 285, 429 

at Malton, 679 

at Malvern, 699 

at Manchester, 67, 104, 154, 210, 240, 278, 318, 357, 
428, 499, 609, 737 

at Manstleld, 317, 643, 882, 889 

of Mansions, 327, 393 

at Margam, 882 

at Matlock 210 

at Melrose, 607, 722 

at Melton Mowbray, 383 

at Merthyr, 806, 847 

at Merton (Surrey), 535 

at Mexborough, 428 

in Mexico, 181, 469 

at Middlesbrough, 66, 105, 212, 247, 354, 391, 499, 
643, 680, 848 

at Middleton, 608, 796 

of Mines, 29 

at Monmouth, 355, 392, 722 

at Morecambe, 31, 139, 176, 317, 767, 948 

ab Morley, 103, 32 

at Nairn, 354, 571, 607 

at Manet 13) 

at Newark, 175, 211, 256, 499, 805, 848 

at New Barnet, 30 i 

at Newburn, 212 

at Nop Mo on Tyne; 68, 212, 276, 285, 355, 384, 

427, 463, 499, 723, 848 

at Nowcast e-under-Lyme, 102 

at Newmarket, 421 

at Newport (Isle of Wight), 30 . 

at Newport (Mon.), 210, 391, 724, 884 

at Newquay, 102, 391, 32 

at Newton Abbot, 175, 284, 427, 572, 643, 847 

ut New Tredegar, 427 

in New Zealand, 254, 325, 672, 681 

at Northallerton, . March 20 

M Ao nam pron; 3 

at No eet, 103, 175, 317, 882 

at Northwich, 348 rud 

at Norwich, 30, 175, 211, 284, 318, 804 

at Nottingham, 88 

at Notting Hill, 381 

at Nuneaton, 247, 318 l 

at Oban, 31, 68, 103, 283, 355, 767 

at Ogmore, 102 

at Oldham, 883 

of Omnibuses, 212 

at Orrell, 678 

at Oswestry, 565 

at Oxford, Supplement, March 20 

at Paddington, 176, 249 

at Paisley, 140, 248, 392 

at Patley Bridge, 210 

at Pemberton, 105, 534 

at Penge, 175, 316, 723 

at Penmaenmawr, 949 

at Penzance, 284, 392, 948 

at Perth, 31, 67, 103, 177, 248, 803, 883, 949 

Plans, 434, 577 

at Plymouth, 39: 

at Pollokshaws, 427, 767 

at Pontardawe, 175 

at Pontypool, 66 

at Puntypridd, 103, 383, en P 644, 768, 804, 885 

at Poplar, 427, 462, sor, 071, 

at Portsmouth, 102, 284, 848 

at Port Talbot, 283 

at Prestwich, 139 

Provisional Orders, 59, 644 

at Pudsey, 141, 427 

at Putney, 318, 724 

at Pwllheli, 391 

at Radcliffe, 767 

at Radstock, 30, 355 

at Ramsgate, 644, 921 

at Rathmines, 3o ; Supplement, Feb. 27 

at Rattray, 139, 427, 603 

at Rawtenstall, 465 

at Reading, 565, 725 

at Redcar, 249 

at Redditch, 211, 355, 391, 428, 796, 882 

at Rhondda, 103 


at Kotherham, 644, 679 
at Rugby, 139, 148, 283, 354, 501 
in Russia, 679 l 
at 8t. Andrewr, 102, 210, 247, 393, 679 
at St. Annes, 105, 249, 572, 679 
at St. Helens, 102, 248, 8 
at St. Marylebone, 139, 1%, 247, 318, 356, 392, 427, 
500, 608, 723, 848, 855, 883, 921, 948 
at st. Pancras, 248, 402 
. at Saddleworth, 788 
at Salford, 499, 682, 723 
. at Salisbury, 
of Sanatoria, 41 
at San » 210 
at Sandwich, 570 
at Sandringham, 608 
at Scarborough, 311, 355 
at, Sculcoates, 427 
at Scunthorpe, 723 
at Sevenoaks, 176, 247, 679 
at Sheffield, 3, 247, 327, 355 
Mat Shildon, 139, 805 
at Shipley, 31, 044 
of Ships, 141 
at Shoreditch, 145 
at Shoreham, 210 
baat Shrewsbury, 72;, 757 


Lighting (continued): 


Blectric 
at Sittingbourne, 140 


at Skegness, 142 
at Sleaford, 533, 643 
at Slo 249, 427, 769 
of Small towns, 437 
at Southampton, 463 
at Southend, 175, 212, 316, 570 
at Southport, 884 
at South Shields, 758, 884 
at Southwark, 174, 247, 679, 803, 850 
at Sowerby Bridge, 103 
in Spain, 147, 765, 804 
at Stafford, 30, 285, 678, 723, 768, 949 
at Stamford, 679 
at Standish, 247 
Stations, Pipework for, 438 
at Stepney, 250, 465, 608, 680, 805 
at stirling, 176, 463, 645, 723, 895, 921 
at Stockport, 247 
at Stockton, 102, 210, 354, 920 
at Stoke Newington, 142, 210, 247 
at Stourport, 211 : 
at Stroud, 678 
at Sudbury, 139 
at Sunder and, 607, 883, 915, 921 
at Surbiton, 429, 767 
at Satton-in-Ashfield, 139 
at Sutton Coldfield, 102, 533 
at Swansea, 103, i 534, 722, 849, 883, 920 
at Swindon, 883, 
at Swinton and Pendlebury, 767 
iu Tasmania, 74 
at Taunton, ty 283, 393, 608, 643, 724, 796 
at Teddington, 284 
Tenders for, see TENDERS WANTED AND ACCEPTRD 
at Thames Ditton, 141 
of Theatres, 247 
at Thirsk, 355, 462, 533, 678, 847 
at Thornaby, 102 
at Tipton, 11, 170, 317 
at Tiverton, 31, 140, 148, 610 
at Tonbridge, 882 
at Torquay, 66 
at Totnes, 3o 
at Tottenham, 211, 462 
of Trains, 128 
‘at Trowbridge, 103, 139 
at Tunbridge Wells, 105, 854, 919 
at Tunstall, 920 
at Twickenham, 428 
at Tynemouth, 102, 391, 948 
at Uxbridge, 602 
. at Wakefield, 67 
-at Wallasey, 949 
at Walmer, 33, 250, 501, 767 
at Walsall, 103, 245, 427, 573, 768, 948; also Supple- 
ment, March 13 
at Walthamstow, 882 
at Walton, 211, 354 
at Wandsworth, 3o, 139, 457 
at Warmley, 141 
at Warrington, 210, 501, 724 
at Waterford, 391 
at Watford, 31, 140, 463, 806, 884, 948 
at Wealdstone, 767 
at Welnesbury, 211, 803 
at Wellingborough, 745 
‘at Wellington, 139, 211, 316, 643 
at, West Bromwich, 3o, 67, 499, 533, 840, 849 
at West Hartlepool, 248 
at Westminster, 264, 270, 313, 380 
at eror 249 
"i Md ie h, 102 
a Y, 247, 394, 570. 679 
at Whitehaven, 427, 769 
at Whitworth, 463 
at Wigan, 499, 725 
at Willesden, 66, 175, 575, 558, 573, 804 
at Winchburgh, 920 
at Windermere, 
at Windsor, : 39, 565 
Wiring Conduite, Safety of, 56 
at Wirral, 2955 533» 921 
at Woking, 
" ole AID; 65, 768 
& oolwich, 141. 391, 501, 644, 949 
at Worcester, 102, 357, 494, TUS 
at Workington, 533 
at Worksop, 176, 427 
at Worthing, 67, 21c, 499, 571, 681, 847, 883 
at Wrexham, i2: 68, 175, 234, 316, 499, 680, 804 
at Wycombe, 495 
at Yarmouth, 499, 533, 724 
at York, 32, 68, 357, 534, 804, 948, 882, 921 


Eleotrio Traction: 


at Aberavon, 319, 423 

at Aberdare, 460 

at Aberdeen, 29, 99, 136, 172, 245, 280, 319, 352, 423, 
461, 498, 536, 570, Cos, 640, 654, 8c 2, 845, 881, 918, 


at Accrington, ac8 

by Accumulators, 37, 57, 150, 292, 880 

in Africa, ror, 173. 254, 290, 352, 361, 363, 506, 536, 
605, 64¢, 650, 677, 719, 741, 763, 800, 944, ,940 

at Algburth, 263 

at Airdrie, 98, 243, 280, 387, 536, 640, 718, 879 

in America, 4, 3 64, 77, 99, 113, 146, 185, 201, 217, 
255, 282, 327, 978, 397, 400, 541, 542, 579, 693, 694, 
ede 763, 776, 777, 819; also Supplement, 


and Amusements, 185, 819 


in vel tee 566 
at Ashby-de-la-Zouch, 76 


at Ashton, 135, 280, 281, 40, 423, 568, 845 

at Aston, 243, 320, 353, 568, 801, 846, 880, 918 

at Atherton, 423 

at Audenshaw, 387 

in Australia, 28, 75, 171, 584, 399, 602, 625, 716 

Automatic, 184 

at Avonmouth, 319 

at Axminster, 879 

at Ayr, 98, 243, 387, £69, 8cr 

at Bacup, 98 

at Baildon, 135 

Baker-street and Waterloo Railway, 384, 421, 64-, 
720, 842 


Traction (continued) : 


Electric 
at Barking, 135 


at Barnet, 387, 845 

at Barnsley, 241 

at Barrow, 97. 2^9, 319, 352, 537, 040, 309, 879 

at Barrowford, 352. 73, y13 

at Bath, 205, 763, 382, 907, 918, 944 

at Batley, 100, 310, 244, 281, 320, 3.1, 383, 425, 497. 
536, 640, 641, 719, 722, 766, K, 944 
Beckenham, 135, 208, 281, 319. 423, 467, 721 

at Belfast, 63. 243. 319. 353. 50), 604, 676, 943 

in Belgium, $62, 926 

at Beverley, 243, 424 

at Bexley, 530 

Bills for, 63. 04, 65, „, 100, 135. 116, 137, 138, 149. 
172, 173, 174, 208, 209, 243, 74^, 281, 282, 320, 321, 
129, 352. 354. 329. 300, 423, 426, 402, 401, 462, 469, 
484, 493, HA 530, 563, stg, 601, 625, 6:6, 615, 
637, 640, 668, 674, 675, 670, ^77, 719, 720, 721, 322, 
763, 7*4, 705, 706, 800, Sor, 892, 845, 846, 879, 920, 
94: 944, 945, 940, 947 

at Bilston, 497 

at Birkdale, 63, 208, 352, 879 

at Birkenhead, 208, 243, 387, 530. 675, 28: 

at Birmingham, os, 138, 172, 208, 244, 221, 306, 508. 
38. 88.0 426, 461, 498, 517, 50%, 606, 630, 635, 
636, 601, 012, 673, 719, 720, 200, 944 

at enn 321 

at Blackburn, 65, 171, 640, 720, 879, 918 

at Blackpool, 28. 1 278. 28 jig 388, 477, 
713, 764, Bw, 846 

at Bolton, 135, 208, 280, 460, 535, 569, 605, 607, 718 

at Bootle, 674 

at Bournemouth, 47, 78, 92, 244. 321, 387, 423, 536, 
604, 67s, 720; also Supplement, Jan. 23 

at Bradford, 29. 31. ^s, 99. lOt, 135, 137, 171, 243, 
280, 319, 328, 152, 389, 423, 498, 537, 606, 640, 674, 
720, 847, 912, 943 

Brakes for, 204, 497 

at Hrampton, 535 

at Branksome, 98, 243, 387. 604 

at Brierley Hill, 64, 2.92, 352, 425, 461, 568, 641 

at Brighouse, 675 

in and tu Brighton, 64, 135, 136, 244, 319, 606, 675, 
718, 845, 871, 918, 

at Bristol, 9 289. 298 319, 944 

in British Columbia, 132, 700 

at Brockley, 135 

at Bromley, 137, 280, 353, 423, 918 

at Broughty Ferry, 29, 63, 95, 171, 387, 718 

in Buenos Ayres, 4932, 531 

at Burnley, 28, 63, 99, 209, 387, 423, 537, 640, 718, 


765 

at Burslem, 719 

at Burton, 918 

at Bury, 63. 137, ), 420, 456, 460, 497, 535, 674 
764, 800, 846, 281, 918 

c, Cabs, 64 

at Calcutta, 492, 812 

at Camberwell, 93, 137, 352, 389, 497, 918, 946 

at Camborne, 243, 319, 568, 800 

in Canada, 774 

on Canals, 76 

at vanterbury, 205 

Car Covers 29 

at Cardiff, 22, 65, 100, 130, 124, 203, 244, 283, 333, 
390, 426, 400, 498, 536, 569, CO5, 641, 676, 720, 763, 
Bor, 847, 912, 941 

at Carlisle, 63, 135, 276 

at Cavehill, 136, $12 

Central London Railway, 29, 63, 98, 111, 168, 203, 
257, 506, 764, 918 

Charing Cross and Hampstead Railway, 278, 320, 
462, 640, 947 

at Chatham, 64, 137, 719, 802 

at Cheadle, 135, 280, 879 

at Cheltenham, 135, 136, 423, 536, 674, 75 

at 3 173, 319, 423, 460, 533, 568, 995, 604, 618, 


at Chesterfleld, 569, 640, 763, 880 

at Chiswick, 171 

at Christchurch, 352 

City and North-East Suburban Railway, Proposed, 


20 
city and South London Railway, 132, 204, 246, 
352, 339, 426, 462, 499, 945 
at Ciacton, 101, 879 
at Clydebank, 245, 352 
at Coatbridge, 320, 568, 764, 918 
at Colchester, 63, 387, 460, 536, 718, 845 
at Colne, 319, 423, 535, 763, 878, 944 
at Colwyn Bay, 809 
Companies’ Meetings, see COMPANIES’ MEETINGS 
Com ies’ Stock and Share List, see each Issue 
Conduit, A New Shallow, 824 
Contracts for, see TENDEKS WANTED 
Controllers for, 542 
at Cork, 420, 456 
at Corwen, 763 
at Coventry, roo, 136, 243, 319, 389, 460, 605, 640, 


801 
Covered Cars, 245 
at Crewe, 171, 675, 763, 800 
al Croydon, 243, 461, 498, 536, 800, 946 
Crystal Palace Railway, 136 
at Darlipgt: n, 244, 352, 423, 536, 640, 8co, 879, 943 
at Dartford, 282 
at Darwen, 718, 845 
at Davyhulme, 847 
at Denton, 64 
at Deptford, 172 
at Derby, 63, 208, 245, 536, 641, 675, 720, 845, 880 
at Devonport, 244, 28c, 353, 387 
at Dewsbury, 64, 98, 173, 208, 243, 281, 320, 321, 387, 
424. 605, 640, 719, 722, 764, 845, 879, 880 
at Doncaster, 28, 65, 137, 173, 243, 674, 721, 800, 943 
at Douylas, 136 
at Dover, 28, 352, 497, 568 
at Drogheda, 881 
at Dublin, 136, 169, 204, 239, 387 
at Dudley, 387, 718, 800, 944 
at Dukinfield, 387 
at Dumbarton, 604, 642, 719 
at Dundee, 63, 99, 135, 243, 282, 387, 424, 461, 497 


at Ealing, 387 
and East Barnet Council, 171 
at Eastbourne, 209, 497, 674 


FF 


June 26, 1903. 


on (continued) : 


Electric Traeti 
and East London Railway, 136 


at Eccles, 64, 97, 352, 8 

at Edinburg 28,65 oe 136, 172, 319, 461, 674, 879 
at Elland, 244, 388, 497, 537, 604, 674, 879 

at Erith, 388, 675, 91 

at Eaton, 93 

at Exeter, 135, 208, 319, 352, 380, 387, 536, 765, 847, 


at Fareham, 352, 718 

at Farnworth, 6. 

at Farsley, 136, 604 

at Finchley, 29 

at Folkestone, 136, 171, 243, 281, 497, 641, 801, 880, 


944 

h i Fri ine 8/6 98, 148 6 

n France, 3 4, 99, 140, 209, O41, 720, 947 

at Gateshead, 423, 456, 460, 568, 640 

in Germany, 147, 184, 246, 328 

at Gillingham, 98 

in Glamorganshire, 425, 497 

at Glasgow, 66, 98, 137, 210, 245, 388, 497, 535, (74, 
719, 800, 846, 879, 918, 944, 945 

at Gloucester, 28, 64, 136, 208, 425, 642, 674 

at Gosforth, 388, 640 

at Gosport, 98, 764, 846, 945 

at Govan, 135 

at Gravesend, 137, 171, 208, 352, 674 

and Great Eastern Hail ray Company, 168, 578 

e Northern and City Railway, 64, 169, 204, 

» 676, 719 

and Great Western Rallway, 319, 320 

at Greenock, 454, 605 

at Greenwich, 461, 764 

at Grimsby, 63, 536 

at Guiseley, roo, 171 

at Hackney, 568, 943 

at Halesowen, 28, 63 

at Halifax, 30, 63, 99, 136, 173, 243, 245, 282, 387, 
460, $36, 569, 605, 675, 845, 943 

at Hamilton, 282, 319, 425, 460, 846 

at Hammersmith, 208, 319, 845, 879 

at Hampstead, 887, 945 

at Ham 208. 

at Han 


at Hindley, 135, 281 

at Hipperholme, 763 

and Holborn Borough Council, 172 

in Holland, 280 

at Holme Cultrum, 135 

at Hong Kong, 845 

at Horndean, 390 

at Horsforth, 243, 387, 641 

at Hove, 98, 136, 243, 281, 319, 423, 460, 676, 721, 739 
8o1, 1467 881 

at Huddersfield, 29, 173, 244, 208, 280, 319, 424, 460, 
e 8co, 881, g45 

at Hull, 28, 98, 135, 171, 282, 674, 763 

at Hyde, 382, 425, 918 

at I ord, 131, 135, 282, 402, 497, 569 

at Ilkeston, 64, 319, 568 676, 718, 765, 918 

in India, 280, 492, 580, 604, $18 

at R 20, 423 

at Ipswich, 29, 208, 243, 280, 604, 674, 718, 879 

in Isle of Man, 136, 362 d 

at Islington, 604, 302, 846 

in Italy. 37 '138, 290, 610, 546, 550, 582, 586, 6os, 624, 
685, 729, ; also Supplement, Feb. 20 

at Jarrow, 764, 943 

at Johannesburg, 101, 506 

at Johnstone, 98, 243, 568, 845 

at Keighley, 63, 99, 243, 423, 568, 640, 718 

at Kensington, 137, 208, 880 

at Kettlewell, 880 

at Kidderminster, 494 

at Kilkenny, 764 

at Kilmarnock, 245, 281, 352, 424, 568, 641 

at King’s Norton, 64, 208, 423, 460, 845 

at Kirkcaldy, 28, 100, 172, 243, 280, 319, 352, 366, 

at L Auel 497. 569, 604, 641, 81, 846, 944 


» 53 
and Lanarkshire County Council, 98, 171, 675, 944 
and Lancashire and Yorkshire Railway, 171, 245, 
423, 444, 461, 764 
at Lancaster, 28, 63, 98, 172, 246, 352, 568, 64c, 718, 


8or, 8 

at n, 244, 387 

Lecture on, by Dr. Morris, 254 

Leeds, 66, 137, 244, 281, 423, 460, 498, 536, 604, 606, 
638 640, 676, 800, 879, 919 

at Leicester, 63, 99, 136, 319, 497, 718, 764, 918, 944 

at, Leigh, 172, 497, 641 

at Leith, 424, ered 

at Lewisham, 136, 281 

Lifeguards for, 3: 

at Lincoln, 172, 674, 8oo, 845, 944 

at Litherland, 604 

at Littlehampton, 171 

at Liverpool, 65. 97, 172, 202, 210, 259, 243, 244, 320, 
S75, 469, 497, 537, 604, 764, 800, 845 

at Liandaff, 388 

at Llandudno, 28. 423, 640, 763 

at Llanelly, 98, 173, 280, 329, J19, 880 

ane Tondon, Brighton, and South Coast Railway, 


and London County Council, 64, 101, 137, 138, 148, 
y 172, 173, 174, 208, 2c9, 245, 246, 281, 283, 321, 
322, 353 55 390 397; £5 $33 yd 469, 497 198, 
, » 509, D » 040, O41, 942, 074, 079, 077, 
888, ^10; 722, 142; 745, 766, 775, 800, 803, 846, 879, 
918, 946, 947 
nderry, 918 
and London and Tilbury Railway, 98 
London United Tramways Company, 98, 135, 208, 


209, 251, 244, 423, 424, 460, 461, 498, 509, 604, 606, 
640, 642, 674, 763, 800, 845, 873, 880 


INDEX. 


Ileotrio Traction (continued): 


at Loughborough, 65 
at Lowestoft, 63, 208, 243, 319, 388, 45>, 537, 801, 


845 

at Luton, 135, 171, 319, 535, 943 

at Lye, etc., 675 

at Lytham, 171, 879 

at Macclesfield, 172. 352, 387, 460, 535, 765 

at Maidenhead, 569 

at Maidstone, 460, 497. 943 

Mail Boxes on Cars, 4 

at Malling, 99 

at Malta, 845 

at Manchester, 28, 100, 101, 111, 137, 172, 240, 651 
246, 281, 327, 548, 389, 461, 498, 570, 606, 640, 671, 
675, 676, 721, 764, 801, 845, 918, 943 

at Manilla, 845 

at Manstileld, 99, 497. 640 

at Margate, etc., 850 

Mersey Railway, 28, 136, 258, 424 454, 493, 537, 

t 


604, 72 

at Merthyr, 172, 243, 460, 879 

and Metropolitan Kailways, s, 65, 99, 112, 130, 147, 

; ; » 276, 460, 497, 568, 616, 655, 642, 651, 

676, 677, 719, 705, 839, 551 

in Mexico, 425, 469, 570, 

at Middlesbrough, 280, 387, 535, 569, 624, 640, 719, 
845, 881 

and Middlesex County Council, 460, 497, 641, 677, 


764 
at Middleton, 497 
Mid-Yorkshire Scheme, 64, 135, 137 208, 245, 281, 
460, 641, 9co, 947 
‘at Monk Bretton, 352 
Monorail System, 28, 64, £30 
on Mont Blanc, 763 
at Morecambe, 319, 424, 460, 535, 605, 763, 943 
at Morley, 63, 208 
at Mossley, 319 
-at Motherwell, 880 
at Mourne (Ireland), 171 
Mumbles Railway, 880 
at Musselburgh, 244, 353, 380, 719 
at Nelson, 63, 97, 135, 281, 320, 423, 765 
at Newcastle-on-Tyne, 98, 209, 245, 320, 388, 425, 
. 461, 498, 568, 604, 675, 719, Boo, 845 
at Newcastle-under-Lyme, 388 
at . (on.), 99, 137, 208, 244, 353, 388, 423, 
536, 992, 568, 606, 641, 719, 800, 846, 879, 918 
at Newsome, 95, 135 
at Newton, 135 
in New Zealand, 66, 135, 254, 363, 423,424, 817, 854, 


946 
at Northampton, 460, 569, 719 
‘and North-Kastern Railway, 28, 73, 96, 255, 282, 
291, 400, 498, 556, 605 
at Northfleet, 97, 31 
and North Metropolitan Tramways, 203, 246 
at Northwich, 28, 172, 244 
Notes on, 88, 150, 192, 229, 259, 237, 368, 443, 523 
at Nottingham, 98, 171, 245, 280, 320, 352, 388, 424, 
497. 604, 641, 719, 720, 881, 944 
at Norwich, 353, 764 
at Norwood, 763 
tat Nuneaton, 28 
at Oldbury, ut 
,at Oldham, 382, 718, 84s 
at Ossett, 63, 280 
at Oystermouth, 28 
at Paddington, 281, 604, 820, 919 
at Padiham, 29 
at Paisley, 64, 98, 243, 388, 536, 604, 918, 944 
in the Peak District, 243 
at Pemberton, 64, 387 
at Penarth, 460 
at Perth, 29, 100, 136, 173, 243, 389, 497, 931, 537, 
' 605, 640, 674, 763, 845, 880, 945 
at Peterburough, 29, 208, 568 
‘at Plymouth, 28. 63, 98, 99, 718, 881, 944 
at Pontypridd, 64, 498, G4, 228 64, 919 
,at Poole, 28, 98, 210, 280, 420, » 497 
at Poplar, 245, 765 
at or » 135, 171, 243, 352, 537, 369, 604, 675, 
„ 220, 801, 94 
in Portugal, 760, 632 
at Preston, 63, 67, 243, 352, 460, 497, 675, 765, 944 
‘at Prestwich, 208 
Provisional Orders for, see Bills" 
at Queensbury, 63 
‘at Radcliffe, 763 
,Without Rails, 328, 889 
‘at Ramabottom, 675, 944 
at Ravensthorpe, 172, 319, 388, 535 
at Rawdon, 98 
at Rawmarsh. 536, 763 
at Rawtenstall, 460 


at Renfrew, 171, 474 

uin Rhondda Valley, 605, 640 

b BID 208, 423 : 

‘a D, 320, 423, 498, 537, 71 

‘and the Roads, 545 

‘at Rochdale, 171, 387, 456, 9:8 

at Rochester, 171, 389, 719, S02, 945 

at Romford, 244, 721, 764, 802 

at Rotherham, 29, 66, 172, 208, 423, 497) 536, 568, 
674, 719, 845, 880 

at Rowley Regis, 281, 604, 918, 943 

at Rugby, 135, 460, 721 

in Russia, 97, 255, 84 

‘at St. Annes, 29, 99, 135, 352 

at St. Helens, 63, 209, 497, 801, 846 

at St. Marylebone, 138, 172, 944 

at St. Pancras, 209, 321, 425, 569, 642, 800 

at Saddleworth, 320 

at Sale, 281, 33e, 498 

at Salford, 64, 1co, 210, 243, 244, 281, 321, 388, 426, 
498, 535, 568, 640, 676, 801, 845, 943 

at Scarborough, 29, 135, 281, 497, 568, 641, 879 

at Scone, 208 

at Shardiow, g8 

at Sheerness, 569 

at Shefflold, 29, 98, 137, 208, 245, 353, 388, 497, 536, 
543, 569, 606, 720, £80, 919 

at Shelf, 388, 944 

at Shipley, 28, 
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Electric Traction (continued): 


at Shoeburyness, 280 
* Side Poles for, Supplement, Feb. 27 
at Slougb, 135 
at Smethwick, 424, 624,918 
at Solihull, 28, 135, 918 
at Bouthamptob, 63, 98, 208, 319, 388, 424, 497, 764, 


801 
at South Bank, 135 
and the South-Eastern Railway, 677 
at Southend, 63, 171. 321, 801 
South Lancashire Tramways ato ered 64, 136, 
» 617, 


245, 283, 424, 460, 471, 474, 486, 51 674, 677, 
o 


72 
at Southport, 97, 244, 498, 604, 641, 800, 919, 944 
at Southsea, 536 
at South Shields, 28, 98, 135, 388, 642, 802 
at Southwark, 4*0, 675, 944 
at Southwick, 319, 676 
at Sowerby Bridge, 763, 800 
at Soyland, 63, 719 
in Spain, 387, 482, 530 
on Spen Valley Tramways, 64, 209, 535, 640 
at Stalybridge, 63, 244. 536 
Standard Rails for, 802 
and steam Railways, 29, 39, 64, 73, 96, 98, 99, 146, 
209, 447. 25% 282, 283, 320, 321, 325, 555 397, 423, 
424, 444, » 460, 461, 472, 493, 498, » 578, 605, 
641, 677, 692, 845 
at Stirling, 605, 640, 900 
at Stockport, 65, 387, 640, 718, 845 
at Stockton Heath, 135, 497 
at Stoke Newington, 918 
at Stoke-on-Trent, 245, 352, 674 
‘at Stonehouse, 98 
at Stourbridge, 310, 720, 845 
at Stretford, 63, 98 
at Stroud, 135, 136, 208, 423, 460, 642, 675, 889, 945 
at San M. 398, 266 
at Sunderland, 65, 98, 100, 85 243. 319, 388, 423, 
424, 460, 497, 568, 626, 718, 788, 847, 880, 919, 943 
at Surbiton, 423 
Surface-Contact Systems. 398, 436, 783, 918; also 
see Wolverhampton“ 
at Sutton Coldfleld, 63 
at Swadlincote, 388 
at Swansea, 28, 99, 136, 208, 28t, 353, 387, 425, 460, 
498, 537, 602, 604, 720, 764, 800, 880, 944 
in Sweden, 64, 172, 281, 472 
at Swindon, 846, 879 
at Swinton, 460, 763 
in Switzerland, 64, 76, 181, 793; also Supplements, 
Feb. 20 and March 6 
and Taff Vale Railway, 387, 765 . 
at Teddington, 280, 763 
on Tees-side, 17, 675 
Telephony, 580 
Tenders for, see TENDERS WANTED 
‘Thames Overhead Railway, 74, 880 
Third-Rail Systems, 255, 327. 400, 693 ; also Supple- 
ment, March 27 
at Thornhill, 243 
at Tipton, 63, 136, 320, 424, 674 
at Torquay, 63, 208, 243, 319, 353, 388 
at Tottenham, 173 
Traffic Returns, see each Issue 
at Trafford Park, 173 
, Tramway Earnings, 695 
at Twickenham, 98, 497 
at 1ynemouth, 455, 719, 800, 944 
on Tyneside, 276 
at Urmston, 99, 244, 319 
at Wakefleld, 65, 320, 766, 845, 880, 918 
pat Wallasey, 63, 136, 497 
at Wallsend, 243 
at Walsall, 243, 388, 675, 719, 764, 880, 918 
at Wandsworth, 30, 98 
at Warri n, 171, 173, 208, 497, 640, 675, 719, 765 
in Warwickshire, 243 
Waterloo aud City Kallway, 169, 239 
at Watford, tco 
at Wednesbury, 63, 208, 243, 352, 605, 674, 764, 880, 
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at Wellingborough, 319, 701 

at West Bromwich, 64, of, 172, 320, 536, 568, 675 
in West Cheshire, 352 

; in West Cumberland. 99, 209, 764 

at West Ham, 461 T 

‘at West H. rtlepool, 209 
‘at Westminster, 264, 28: 

‘at Weston-super-Mare, 135 

and West Sussex County Council, 243 

at Whitefleld, 98, 243 

at ar ICA YED: 28, 136 

at can, 319, 423, 460, 536, 640, 800, 918, 945 
‘at Willenhall, 28: EUN nd 
at Wirral, 98, 845 

‘at Wolverhampton, 30, 136, 423, 461, 497, 538, 569, 

en € 76, 719, 766, 801, B45, 88c, 945 

at Wood Green, 498 
‘at Woolwich, 943 
:at Worcester, 63, 209, 423, 718 
‘at Worsborough, 423 
at Worthing, 98, 135, 171, 280, 721 

at Wrexham, 63, 171, 243, 319, 424, 569 
‘at Yardley, 29, 388 

at Yarmouth, 99, 423, 719, 764 

at York, 208, 945 


Electrical: 


Air Compressor, 502 
Automobiles, H. F. Joel, 121 
Belts, 433 

Boats, 253 

Bridges, 2, 276 

"Buses, 291, 505, 674, 889 
Car, Letter Collecting by, 773 

Combines, 329, 649 

Conductivities of Solutions, r 

Conductivity of Com ressed Powders, 362 
Conductivity of Sea Water, 579 

Contacts, Experiments with Brief, 542 
Contractors in Ireland, 471 

Cranes, etc., 74, 141, 211, 463 

Discharge from Hot Carbon, 4 

Driving in India, 817 

grad Station of the Future, A. W. Whieldon, 


New Series. 


Electrical (continued) 
Energy Supplies, The Development of, M. Ruddle, 
Supplement, March 20 
Engmosring, Some Limits in Heavy, J. Swinburne, 
; also Supplement, Jan. 16 
pq pent of the Vaitellina Railway, 510, 546, 
, 605; also Supplement, April 17 : 

Extraction of Zinc, 145 

Fans, 469 

Furnaces, 579, 651, 774 

German, etc., Combines, 329, 649 

Gold Dredger, 397 

Haulage, 76, 141, 697, 746, 818 

Heating, 41, 579, 774 

Ignition in Automobiles, 73 

Ignition for Gas-Engines, 73 

Indicator Apparatus, 738 

iiid and Gane nes, 523 

on in Industry, 541 
Lifts, 746 ^ 
Locomotives, 99, 919 ; also see Valtellina Rail- 
wa » 


y 
Mains Plans and Post Office, 774 
Maxim Furnace, 579 
Measuring Instrumenta, Dr. Galt, 183 
Ore Dressing, 542 


Organs, 3o 
Power Plant at Messrs. A. Lowson's Mills, 294 
Power on Railways, Government Bill for, 615, 945 
Power Transmission, see POWER TRANSMISSION 
Prospecting for Mineral Ores, the Daft-Williams 
P iae i 260, 480, 487 0 
mps. » 465, 543, 609, , 
Punkah Pulling, 18: T 
Purification of Water, 253 
Resistance of Oils, 739 
Shock, 221 
Signalling, 58, 109, 171, 181, 230, 243, 245, 534, 696 ; 
id rt Jan. 2 
Tests in India, 541 
Timing Devices, 73, 2 
Training in New 
Transporter Bridge, 2 


Electricity : 
in Africa, 741 
in Drainage Work, 264 
for Driving Carriages, Colonel Crompton, 933 
in Factories, 500, 317, 362, 393, 817, 928 
in Germany, 4, 76, 329, 433, 649, 737, 858, 929 
in India, 541 
in Medicine, 38, 218, 541, 738, 739 
in Mining, 31, 40, 56, 112, 149, 184, 211, 253, 260, 362, 
463, 465, 480, $02, 502, 541, 542, 543, 572, 615, 768, 
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in the Navy, 66, 141 

in Printing Offices, 66, 644, 929 

on the Rand 
ELEOTRIC TRACTION under Africa.” 

from Refuse at Fulham, 740, 891 

aqui 

in Spain, 147 

Supply for Small Towns, 437 

from Tides, 37 

Uses of, 399 


Electrodes, Bipolar, with Insoluble Anodes, 544 


Electrolysis: 
of Acids, 307 
Bismuth, Electrolytic Estimation of, 650 
Electrolytes in Aqueous Solutions, Condition of, 


470 
Electrolytic Cell, Direct Current through, 399 
Electrolytic Conduction, 326, 694, 853 
Electrolytic Dissociation, 398 
Electrolytic Rectifiers, 40, 400 
Gold, Electrolytic Refining of, 184 
Graphite, Electrolytic Manufacture of, 110 
Refining of, 854 
of Mixed Salta, 37 
Nickel E 578 
Oxidation by Électrolytically Separated Fluorine, 


2t 
ot Pipes, 152, 579, 631, 73 
Potassium Ch orate, uction of, 37 
Solutions, Electrolytic Conductivity of, 218 
Strontium, Electrolytic Separation of Pure, 73 
of Water, 253, 695, 820 
Zinc, Preparation of, 145, 816 


Electrons, Sir O. Lodge, 13, 217, 524, 559, 590; also 
Supplements, March 6, 13, 20, and 27 

Electro-Pneumatic Railway System, The Arnold, 777 

Energy, Measurement of, 290 

Engineering Conference, 653, 857, 951, 9335 

Engineering Standards Committee, 339, 508 

Engineering, Study of, 146 

Engineers, Training of, 580, 653 

meee who will be wanted, The, A. H. Mayer, 


d, 470 


Engines: 
Answers on, 48, 51, 231, 301, 455, 519 
Blast Furnace Gas-Engines, 463 
at Electricity Works, see under name of town in 
å PLE TME GHTING ye 

&5-ENgines, 73, 75, 400, 501, 

terae Com A , for Motorcars, 433 
Mather and Platt Gas-Engines, sor 
for South Lancs. Tramways, 474 
Steam Turbine, The, 217, 326, 361, 581, 773 
Water Turbine, 23, $1 


Entropy (Poetry), 165 

Erith Electricity Works, 114 

Errata, 352, 643, 618 

Ex ve Voltage Rise, 435 

N I, 73, 176, 217, 325, 428, 463, 614, 773, 774 


Experiment, An Unsuccessful, F. W. Davies, 482 


F. 
Factory and Workshops Act, 1907, 506 
Yahie, J. H., Biographical Sketch of Mr. w. Petrie, 
Supplement, Feb. 


145; also see ELECTRIC LIGHTING and: 


INDEX. 


Fahie, J. H., The Institution's Visit to Como and 
Milan, Supplementa, March 6 and 27 

Falconar, O. L, Methods of Supporting and Pro- 
tecting Inside Conductors, 154 

Faller Mechanical Telephone Operator, 911 

Field, M. B., A Study of the Phenomenon of Reson- 
ance in Electric Circuit by tbe Aid of Oscillograras, 
731, 813, 829, 866, 909 

Field Regulation with Separate Excitation, C. 
Kinzprunner, 561 

Fire-Escape, A Travelling, 105 

Fire Prevention Exhibition, 2:7 

Fires, 181, 253, 260, 817 

grs for Electric Light and Power, Standardising 
or, 

Fleming, Prof., Hertzian Wave Telegraphy, 340, 
370, 408, 451, 542, 889, 893, 926 

Football, see Sports” 

Foreign Competition, 613, 693 

Fothergill Prize, The, 325 

Foundation Bolte and Plates, E. K. Scott, 691 

Fulham Accident, Memcrandum on, 340; also see 
“ Accidente" 

Furnace Temperatures, 37 


Galvanometer, A New, etc., 8 
Gas r. Electric Lighting, 11:1, 254, 
Gas- Engines, 73, 75, 400, 463, 501, 
Gas Explosions, see “ Accidents” 
Gases, Luminescence of, 577 
General Electric Company's Witton Works, 222 
German, etc., Electrical Combines, 329, 649 
W A. H., Goods Transport by Electric Car, 
61 
Goubert, M., Death of, 111 
Great Eastern Railway and Technical Study, 433 


270, 927 
523 


H. 
Half Truths (Telephone Cable Insulation), 821 
Hammer, W. J., ium, etc 


Bastings Rlectricity Works, Supplement, Jan. 16 
Hertzian Wave Telegraphy, 340, 570, 408, 451, 542 
Hewitt Lamp, The, 87, 36: 

Highfield, J. S., Electrica] Driving, 300 

High Potentials at Low Frequencies, 218 
Hopkinson M» morial Bust, 696 

Huddersfield Tramways Extension Plant, 258 
Human Character Curves, 520 

Hypochlorous Acid, Electromotive Behaviour of, 38 


Iberti, Dr., Pino’s N and the Efforts of his 
Predecessors, 785, 
Ilford Tramways, 402 


Incandescent Lamps: 
Hewitt Mercury 2 The, 87, 361 
Lampholder for, 41 
. of, 649 re " 
Nernst e, ,2 61; upplement, 
March 13 "9 T 


Osmium, The, 146 
8 Points with regard to Electric Lighting by, 


Indiarubber, 469, 69 

Inductance Coils, Dimensions of Large, 470 

Industrial Trusts, 11 

Institution’s (Electrical Engineers) Visit to Como 
and Milan, J. J. Fahie, Supplements, March 6 and 
27; also see under SOCIETIES and Visit to Italy " 


J. 
Joel, H. F., Electrical Automobiles, 121 


K. 


King’s Sanatorium, 41, 68 

Kinzbrunner, C., field Regulation with Separate 
Excitation, 561 

Kirkealdy Electric Lighting and Tramways, 365 


L. 


Langdon, Mr., Retirement of, 2 
ree W. J., and J. T. Milton, The Decay of Metals, 


Leading Artioles : 
American Railroad Methods, 378 
Reine ee 790 
Bad Lot, A, 
Birmingham and its Tramways, 306, 630, 667 
Business Capacity, 54 
Charing Cross Raliway Case, 17 
Cost of Municipal Trading, 162 
Electro-Chemists and Metallurgiste, 198 
Galvanic Battery Patents, 17 
Garcke’s Manual, 450 
Inspection, 938 ~ 
Institute In Italy, The, 342 
Interurban Tramways, 486 
London F Tramways, 710 
Maintenance, 
Model General Conditions, 234 
Municipal Corporations (Reproductive) Under- 
t 


9 2 
Op ition--Gas and Otherwise, 594 
Refuse Destruction, 834 
Right Hon. Joseph, The, 754 
8t. Marylebone Arbitration, 199 
Btreet-Lighting, 270 
Teſegrephy, Telephones, 870 
elegraphy, Telephones, 
Those Waal 163 
Mises Me Practice, 414 
Unsolved Problems, 906 


k " ! pr 1908. p 


sd 


Lesding Articles (continued): 

Use of the Public Road, The, 1 
Where Ignorance is Bliss, 755 
Wireless Telegraphy and Telephony, 234, 522 
Worthy of his Hire, 18, 55 


Legal Intelligence: 
Baker-street Railway Accident Claim, 842 
Mere anle Mud! i ens 5 671 
ple Munic ase, 
Blac | Cases, 278. 314 
Bristol Cases, 96, 278 
British Electric Street Tramways, 348, 717, 798 
British Motor Traction Company's Case, 197 
British Power, etc., Company (in Bankruptcy), 348 
B T.-H. Controller Case, 717 
Catalogue Copyright Case (G. E. Co.), 348 
Chamberlain and Hookham Meter Patents, 671 
Charing Cross Company’s Cases, 132, 167, 241, 380 
ex of Fondon Electric Light Company v. Corpora- 
on, 
County of London, etc., Company v. Farranta, 197 
Dover Company, Furchase of, 167, 278 
Klectric ME Boards, 530 
Electric Motor Power Company's Case, 530 
Exeter Tramways, 390 
Finchley Electric Light Company v. District 
Council, 240, 256 
Geipel and Lange r. Manchester Corporation, 317 
Great Northern, etc., Railway Compeusation 
. Cases, 167, 240, 278 
Hampstead Electric Supply Company's Case, 48 
Hands, Limited (in Liquidation), 417 
Hull Telephones, 936 
Irora laaa Mains "de Tramway Ca ore 5 n i 
mpe p Company c. ey, 
Isle of Thanet Tramways, 380 
y. 132, 167, 241 


Kidd r. Charing Cross Com 

Leeds Corporation Cases 

London tte (Receiving Orders, etc.), 32, 
66, 103, 40, 177. a 248, 284, 317, 354, 428, 465, 
5 » $71, 608, 644, 678, 768, 9 

London United Tramways, 936 

Manchester Tramway Appeal, 240, 278, 348, 671 

Manchester Vibration case, 210 

Marconi Telegraph Company (Extension of 
Powers), 240 

Maxim, Sir Hiram, Electrical, etc., Company Case, 


Medhurst v Peterson, 416 

MODO Electric Supply Company, Arbitra- 
On, 

Mitchell v. Utley, 417 

pir gee Telephone Company's Actions, 314, 515, 


Poplar Electricity Case, 671 

Reason Company's Fuse Box Patent, 131 

n Council, etc., Parliamentary Costs 
ase, 

Sheffield Tram Accident Care, 417 

Smoke Nu'sance Sammons, 764 

nour en Electric Supply Company, v. Hand- 
ord, 

Telescriptor Syndicate Case, 314 

Tesla Patents, 891 

Timmons v. British Insulated Wire Company, 638 

Van Hinden Electric Company's Case, 

Waugh v. Binns, 239 

Wilde r. Thompeon, 416 

Winding-up ers, etc., 151, 279, 314, 638, 717, 759 

Worthington and Co (Bankruptcy), 197 


Light, Lord Rayleigh on, 361 

Lightning, 853 - 

Light Railways, 27, 29, 135, 137, 173: 208, 319, 353, 388, 
390, 423, 460, 461, 497, 498, 535, 536, 537, 605, 640, 
675, 695, 718, 719, 720, 721, 763, 764 765, 801, 845, 
846, 879, 918; also see ELECTRIC TRACTION under 
name of districte 

Lignite as Fuel, 289 

pautas, Dielectric Constant of, 890 

Lithium, 5 of, 577 

Jodge, Sir O., on Education, 2 

Lodge, Sir O., On Electrons, 135, 217, 524, 559, 590; 
also see Supplements March 6, 13, 20, and 27 

London County Councll General Powers Bill, 356 

London County Council Tramways, Defence of the 
Conduit System, 745 

ger County Council Tramways, Opening of, 696, 


London Gazette Notices, see LEGAL INTELLIGENCE 

London Traffic Commission, 136, 220, 482, 290, 401, 
452, 487, 529, 667, 712, 756, 797, 936 

Lowson's, Messrs., Mill, Power Plant at, 204 

Low Temperature Experiments, 470 


Magnetic Clutches, 817 

Magnetic Liquids, Permeability of, 26 

Magnetic Surface-Contact System, The, G. Paul, 783; 
also see ELECTRIC TRACTION 

Magneto-Electric Machines in Metall 

Mainlaying, Systems of, F. H Davies, 

Mains Super, The, (Poetry), 20 

Mayes, H., Tbe Engineers who will be wanted, 120 

Mechanical Handling of Material, 326 

deer Railway, 692 

Metal 9 1 Method, A New, 508 

m C he Decay of, J. T. Milton and W. J. Larke, 

Methods of Supporting and Protecting Inside Con- 
ductors, O. L. Falconar, 154 

Metric System, The, 164, 218, 266, 650 

Mica Trade in 1902, 165 

Milan Railways and Tramways, 586, 685, 809 

Miller Electrical Signalling System, 250 
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NOT ES. are disclosed at present, it seems that the men were stand- 
s. ing with their feet in hot water, and grasped some metal- 
Institution of Gas Engineers.— We are informed | Work which had in some way become charged from the 
that the- Incorporated Gas Institute and the Incorporated lighting mains. The pressure of supply is 200 volta alter- 
Institution of Gas Engineers have been dissolved, for the | nating. The expert evidence in the case will be watched 
purpose of forming a united society under the name of the with interest, but all the conditions were most favourable - 
Institution of Gas Engineers. The necessary arrangements | to the deceased receiving a fatal current even at this low 
having been successfully completed, the institution has been | voltage. 
duly registered, witb offices at 39, Victoria-street, West- Electrical Conductivities of Solutions. From 
minster. an abstract in the current number of the Journal of the 
Cable Rates to South Africa.—The Eastern Tele. | Chemical Society we gather that Mr. W. A. Plotnikoff 
graph Company announce further reductions in the tariff has made measurements, by the Kohlrausch- Ostwald 
to the East Coast of Africa and adjacent islands, Red Sea | method, of the electrical conductivities of various 
ports, and South Africa. The revised rates for South | solutions of aluminium tribromide and of the compound 
Africa are as follows: Cape Colony, Natal, Orange River, Al Br,, Et Br, Bra, CS:; the conductivities of these solutions 
and Transvaal Colonies, 2s. 6d. per word; Southern | are less than those of acqueous solutions of the normal 
Rhodesia and Swakopmund, 2s. 8d. per word; Northern | salts. The molecular conductivity of the aluminium 
Rhodesia and Nyassaland, 2s. 11d. per word. tribromide solution diminishes considerably as the dilu- 
St. Louis Exposition.— Quite a number of the | tion increases. With the complex compound, however, 
scientific societies and institutions of America will hold | this change with dilution is but small. Metallic aluminium 
conventions at St. Louis in connection with the World's | is deposited on the cathode when aluminium bromide in 
Fair, which is to be opened there in the early part of | ethyl bromide solution is subjected to electrolysis, but 
1904. Among the latest bodies to decide on this course | the complex compound referred to above cannot be 
are the American Róntgen-Ray Society and the Interstate | electrolysed. | 
Independent Telephone Association. The branches of The Marconi System in the States.—Although, 
science and commerce represented by these two institu- | as already stated in these columns, the United States 
tions will be in the front rank of exhibits at St. Louis | naval authorities have so far been unable to arrive at 
that year. satisfactory terms with the Marconi Company with refer- 
Institution Subscriptions.—The revised subscrip- | ence to the use of wireless telegraphy in the navy and 
tion list of the Institution of Electrical Engineers, as | naval coast stations, it is proposed that the Government 
proposed by the Council, was confirmed by a special | shall, if possible, secure the control of all wireless tele- 
meeting of full members held last month. In future, graph stations on the coasts of the United States. It is 
therefore, the annual subscriptions for the different classes | believed that this course is recommended to avoid inter- 
of membership will be as follows: members in the United | ference between private and Government wireless messages. 
Kingdom £3. 3s., abroad £2. 2s.; associate members, | The difficulty in the way of an agreement between the 
£2. 2s. and £1. 11s. 6d. ; foreign members now on register, | United States Government and the Marconi Company, 
£3. 3s. and £1; associates, £2. 2s. and £1. 11s. 6d. ; | however, is with reference to the payment of royalties, 
senior students, £1. 11s. 6d. and £1, 11s. 6d.; and junior the former being in favour of introducing the Marconi 
students, £1. 1s. and £1. 1s. wireless telegraph system into the navy if they are allowed 
Paris-Rome Telephone.—Christmas week, 1902, will | to buy the apparatus right out. 
be chiefly remembered by telephone engineers for the | The Pacific Cable.—Sir Charles Tupper contributes 
opening of the line of telephone between Paris and Rome, | a lengthy letter to the correspondence column of the Times 
thus marking a new era in long-distance telephony. It is on the Pacific cable, in which he traces the history of the 
probably the longest telephone line which has yet been | scheme from its very inception in 1890. Due recognition 
brought into practical use, having a length of about 960 is given to the exceptional services rendered by Sir Sandford 
miles. Its importance as a rapid means of international | Fleming in the untiring support which he has all along lent 
communication is greatly enhanced by the fact that it | to the enterprise, and the writer passes on to the conference 
possesses branch lines with Genoa, Turin, and Milan, thus | of Colonial Premiers in 1897, which led to the hanging up of 
bringing the French capital within speaking range of all the | the scheme for three years. The credit for this is thrown 
more important centres of Italy. upon Sir Wilfred Laurier, whose distrust of the estimates 
The Fulham Fatality.—Elsewhere in this issue will | of cost, revenue, and maintenance was, in the writer’s 
be found the particulars of a mishap at the Fulham Public | opinion, responsible for the delay, which increased the cost 
Baths, i in consequence of which two men lost their lives, of the cable from £1,517,000 to £1,795,000, owing to the 
Their death was apparently due to an electric shock; bub 'rise in the market price of materials in that period. In 
the inquest his been adjourned tilt to-morrow (Saturday) conclusion, the writer regrets that no place could be found 
30 that ekport evidence may be'called:- As fat‘as-the faets For. Sir Sandford Fleming on the Board of Control recently 
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appointed to direct the management of the great under- 
taking. | 

The American Institute.— The last issue of the 
Transactions of the American Institute of Electrical Engi- 
neers has reached us, containing a number of reprints 
of papers, together with several interesting discussions 
on electrical subjects. Following are the titles of some 
of the more important papers given: “Introduction to 
Photometry and Illumination,” by President Chas. F. Scott ; 
„An Integrating Photometer for Glow Lamps,” by Mr. 
Chas. P. Matthews; Distributed Lighting," by Mr. D. 
Burnett; and Some Methods of Photometry as applied 
to Incandescent Lamps," by Mr. J. T. Marshall The 
views of these authors on the subject of photometry 
should be of considerable interest to scientists on this 
side in view of the paper on “The Photometry of Electric 
Lamps," contributed by Prof. J. A Fleming to our own 
Institution a week or two ago, and which was stated by 
Mr. A. P. Trotter to be the first paper on this subject 
which had been brought before the Institution. 


Obituary.—Those of our readers who have business 
relations with the India Rubber, Gutta Percha, and Tele- 
graph Works Company, Limited, will regret to learn of 
the death of Mr. T. J. Lloyd, the secretary of the com- 
pany, which occurred on the 24th ultimo at his home in 
Snaresbrook. Although only 61 years of age, Mr. Lloyd 
had served the Silvertown Company for over 40 of them, 
so that his death will create a vacancy which it will not be 
easy to fill. Mr. Lloyd was held in high esteem by his 
employers, as well as by others to whom he was known, 
and who will.remember the suave courtesy which he 
evinced towards those who came into contact with him. 
For many years he had suffered from chronic bronchitis, 
which had much weakened him, but the immediate cause 
of death was heart failure following an attack of influenza. 
The interment took place at Wanstead Parish Church on 
the 27th ult, and, notwithstanding the coincidence of the 
Christmas holidays, there was a large gathering of friends 
to show the respect in which he was held. 


Retirement, —Mr. W. E. Langdon, the electrical engi- 
neer to the Midland Railway Company, is about to retire 
from active service under the age-limit rules of that com- 
pany. Mr. Langdon's work for the company in question 
has covered a wide range of subjects. He was, of course, 
originally engaged in consequence of his knowledge of 
telegraphy, he having held a position in the Post Office 
as assistant to Sir Wm. Preece, the engineer-in-chief. 
Since, however, he joined the Midland Railway in 1878, 
he has introduced electric lighting in all their important 
railway stations, and may be looked upon as one of the 
leading authorities in the design of railway electric lighting 
plant. Mr. Langdon was for some years secretary of the 
Institution of Electrical Engineers, which he joined as 
member when it was originally formed as the Society of 
Telegraph Engineers and Electricians. He has served on 
the Council for some years, and, as is known to all our 
readers, occupied the presidential chair for the session 
1901-02. We are sure that Mr. Langdon, while retiring 
from active work in connection with the Midland Railway 
Company, will still retain a lively interest in all that 
appertains to his profession. 


Transatlantic Telegraphy. In our last issue we 
had to congratulate Signor Marconi on the success of his 
experiments in Transatlantic wireless telegraphy. This 
success has called forth a great amount of interest in the 
daily Press, and there have been a large number of inter- 
views with experts connected with the cable companies. 
These experts have one and all predicted that Signor 


Marconi will not be successful commercially owing to want 
of reliability, want of secrecy, and comparative slowness of 
transmission. While all these faults may be present in 
his system as now installed, we trust that neither the 
interest of the cable companies nor the monopoly of 
Governments will prevent Transatlantic wireless telegraphy 
being given a fair trial on commercial lines. The scientific 
problems in it are most interesting, and it is only by trial 
that a fair idea can be obtained as to how far the dis- 
advantages of the system can be overcome as experience is 
gained. The first thing which we, as electrical engineers, 
would like to know is as to whether the working of the 
transmitter in Cornwall prevents entirely the transmission 
of messages over what may be termed local circuits, such 
as, for instance, that installed under the auspices of the 
Postmaster-General between Holyhead and Kingstown. 

An English Transporter Bridge.—Work in con- 
nection with the construction of the proposed bridge of the 
transporter type over the Mersey between Widnes and 
Runcorn is being actively pushed forward by the pro- 
moters, who were authorised by Parliament to carry out 
the scheme two years ago. The span between the two 
main towers, rising 190ft. above high-water level on either 
side of the river, will be about 1,000ft., over which distance 
the transporter car will operate. This car consists of a 
platform 55ft. long by 24ft. wide, and is suspended from 
the overhead rails upon which the trolley will run by steel 
wire ropes, so hung that they prevent either side or end 
oscillation of the car.- It will be driven by electricity, and 
wil be capable of holding at one time four two-horse 
wagons (loaded) and 300 passengers. On the top of the 
car is located the operator’s cabin, whose duty it will be 
to have the car under such command that he will be able 
to avoid passing vessels, as the bottom of the car will 
only be about 12ft. above high-water level. The time 
occupied in crossing will be about 2} minutes, which will . 
allow of some nine or ten trips being made per hour. 
The bridge, approaches, and car will be illuminated by 
electrie light. The engineers of the scheme are Mr. John 
J. Webater, M.I.C.E., of Westminster, and Mr. John T. 
Wood, M. I. C. E., of Liverpool. 

Electric Lighting in Canada. — Canada in the past 
four years has shown a marked development in the use of 
electricity for lighting purposes. This is sufficiently indi- 
cated by some very interesting statistics recently issued 
by the Dominion statistician relating to the subject. For 
instance, he shows that the number of companies doing 
business in electricity in connection with lighting has 
increased from 259 in 1898 to 512 in 1902. The number 
of arc lights increased from 10, 589 to 12,884 during the 
game period. The incandescent lamps in use number 
995,056, being an increase of 531,441 over the year 1898. 
Considering each arc lamp as equal to 10 incandescent 
lamps, the use of electricity as a light giver has developed 
in Canada during the past four years nearly 100 per cent., 
the actual figures being 565,505 lamps in 1898, and 
1,125,896 lamps in 1902. So far as the companies are 
concerned, Ontario lays claim to the largest proportion, 
having 195, or 624 per cent., and its towns and villages 
avail themselves of the electric light to a much greater 
extent than the other provinces. There are over 110 of 
these communities in which electricity is used for lighting, 
and of these more than a score operate their own lighting 
establishment. Quebec is the next biggest electric light- 
using province of Canada, but more than half the lights 
are installed in the capital town of Montreal. 

Sir Oliver Lodge and Education.—Ssir Oliver 
Lodge, who takes the deepest interest in the education 
problem in this country, gave a brief expression of his 
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views on the occasion of the annual presentation of prizes 
to the successful students at the Leicester Municipal 
Technical and Art School. After a few general remarks, 
Sir Oliver Lodge observed that Parliament was until 
recently engaged in moving a national vote of confidence 
in municipalities by entrusting them with the education 
of the country, as well as the charge of the gas, water, 
tramway, and other matters. Passing over the objections 
to certain features of the Education Bill, he thought that 
when the town councils were in working order those who 
had been most anxious to improve the Bill, and to remove 
from it all features they considered objectionable, would 
try to work it and get the best they could out of it for 
the service of the country. He saw great advantages in 
having a large administrative area for educational purposes. 
The ideal educational area would be one in which primary 
and secondary schools centred round a university. In 
that way alone would education be completely unified, 
and no barrier of artificial obstruction or line of demarca- 
tion be thrown between the different parts. Sir Oliver 
Lodge concluded his address with some complimentary 
remarks on the efficiency of the apparatus and machinery 
which had been provided at the technical school. 
Stand-by Charges.—In the omnibus Bill being intro- 
duced by the Sheffield Corporation into Parliament this 
year are clauses inserted by the Electric Lighting Com- 
mittee to confer upon them powers to deal with the 
stand-by question. The clauses are to the effect that firms 
who have their own generating plant shall not be able 
to obtain a connection with the town mains unless they 
are prepared to pay the Corporation an annual sum pro- 
portional to the capital charge on the extra plant required. 
In other words, the Corporation will not give a stand-by 
supply unless the consumer is prepared to pay the real 
cost of the same. 
depends on the terms the engineer to the Corporation 
asks for such stand-by, but it is one which has our hearty 
approval. This is not the case with some of the town 
councillors, and one of the newspapers in Sheffield regards 
the clauses as likely to seriously cripple the industry in the 
city. We fail to see that this can possibly be the case, as 
those private consumers with their own generating plant 
can regulate the cost of guarding against a breakdown by 
installing spare plant. If the capital charge on this is 
less than the price asked by the Corporation for the stand-by 
supply, they will, of course, make their own stand-by. The 
law as laid down by the Electric Lighting Acts is most 
unfair to eleetric light undertakers, in that it permits private 
individuals to make convenience of the undertakers without 
remunerating them for the cost thereby involved. 
Maidenhead Erratum.—lIn our issue for Dec. 19 a 
full account was given of the electricity works at Maiden- 
head, which had been opened that week. On p. 873 
we said that the balancers and boosters were of the type 
made by Bertram Thomas, of Hulme. This is a mistake, 
as these balancers and boosters were supplied direct by 
the Newton Electrical Works, Limited, of Taunton. We 
had not at the time our issue went to press the informa- 
tion as to the output of thesc machines. The balancer, 
which runs at a speed slightly under 1,000 revolutions 
per minute, is capable of dealing with 50 amperes out-of- 
balance current with the voltage between the outer con- 
ductors varying between 460 and 500 volts. The booster, 
which runs at the same speed, on the other hand, has an 
output of 70 amperes at any voltage up to 130. According 
to the specification, this machine can be regulated by means 
. of the shunt to give from 40 volts up to 130. The 
armature of the motor driving the booster is connected 
across the outer wires of the three-wire system. This 


machine has a commercial efficiency of 81 per cent. 
milking generators, also referred to in the article, have 
an output of 124 volts and 70 amperes when running at 


station. 
the work is that the aluminium used in the transmission 


line was produced in Canada, being the first output from 
The working of the principle largely. 


The 


a speed of 200 revolutions per minute. In this case, also, 
the voltage given can be carried down as low as one 
volts by inserting resistances in the shunt. These various 
machines supplied by the Newton Electrical Works, 
Limited, are giving every satisfaction at Maidenhead. 
Long - Distance Transmission in Canada.—- 


Probably by the time these lines appear in print Canada 


will have put into operation one of the longest electrical 


transmission lines yet opened, which will convey energy 
from the Shawinigan Falls into the city of Montreal. 
This line is just over 85 miles in length, and is 
the undertaking of the Lachine Hydraulic and Power 
Company. It will convey 8,000 e.h.p. into Montreal, 
where the 
power purposes is rapidly increasing. It may be interest- 
ing to give a few details of this new transmission 
line which may in one sense be regarded as an experi- 
ment, as a long transmission has never yet been tried in a 
climate as severe as that which prevails in this part of the 
Dominion. 
are supported by some 4,500 cedar poles. Each conduetor 
consists of six zin. wires stranded together, and a special 
insulator of porcelain is used. The line spans the river at 
Bout de l'Ile and reaches the island of Montreal by means 
of a heavy steel cable suspended above the water from two 
steel towers, one on each shore. 
length. The current is brought into the city at 50,000 


demand for electricity for light and 


Three aluminium conductors are used, which 


This span is 1,800ft. in 


volts, and is reduced to 2,000 volts at the distributing 
Perhaps one of the most interesting features of 


the factory of the Northern Aluminium Company, of 
Shawinigan. It is expected that this company’s works will 


in a few years be the largest aluminium-producing plant 
in the world. Little doubt is entertained of the success of 


this long-distance transmission, notwithstanding that it is 
practically a pioneer scheme in Canada. 

Transmission of Galvanic Polarisation through 
Platinum Plates.—A paper on this subject by Messrs. 
W. Nernst and A. Lessing is shortly abstracted in: the 
current number of the Journal of the Chemical Society. 
Root’s experiments on the diffusion of hydrogen through 
platinum have been repeated and experiments have also 
been made with a small, sealed, platinum test tube, the 
surface of which was platinised where it was in contact 
with dilute sulphuric acid. The potential difference 
between the inner surface and the liquid was first 
measured; the outer wall was then polarised, and the 
potential inside and outside again determined. According 
to Zermelo, if the phenomenon is one of diffusion, then the 
time required for the concentration (potential) of the 
hydrogen to attain a certain value on the other side of 
the plate is proportional to the square of the thickness 
of the plate. The results showed that in the cose of 
hydrogen and oxygen the phenomenon is not due to 
diffusion, but rather to the passage of electricity through 
pores contained in the platinum plates. It was found 
impossible, however, to obtain direct evidence of the 
presence of these pores. On the other hand, the passage 
of hydrogen through palladium follows Zermelo's law. 
Oxygen does not diffuse ; the action of the oxygen liberated 
at the anode or of an oxidising agent depends on the 
destruction of the hydrogen potential on the other side of 
the plate. The diffusion phenomenon is independent of 
the source from which the hydrogen is obtained, or of the 
method of its preparation. The concentration of hydrogen 
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on one side of the plate is not affected by passing hydrogen 
through the liquid on the other, or by adding a redueing 
agent such as potassium cobalticyanide. 

Institution Visit to Italy.— Preliminary arrange- 
ments have now been agreed upon for the proposed visit 
of the Institution to Northern Italy in April this year. 
As already decided, the party will leave London on Thurs- 
day, April 2, and, travelling by the St. Gothard route, will 
arrive at Como the following day. If practicable, an advance 
party will start on Wednesday, April 1, travelling by the 
same route, and arriving on April 3, but staying a night at 
Basle. The provisional programme after arrival in Italy 
will offer many attractions to both the lighting and traction 
engineer. On Saturday, April 4, there will be a visit to 
the Valtellina electric railway and power-house at Morbegno. 
No special arrangements will be made for the next day, 
being Sunday, but opportunity will be given to visit the 
tomb of Volta, about two or three miles from Como. On 
Monday, the 6th, the party will leave Como for Milan, 
travelling d Varese and the Milan-Varese electric railway, 
a visit being paid to the works of Messrs. Tosi, at Legnano, 
in passing. The Paderno power-house will be the attrac- 
tion for the following day ; and on Wednesday, the 8th, 
arrangements have been made for visits to the works of 
Messrs. Pirelli and of Messrs. Riva Monneret, to the 
technical high school, and to generating stations in Milan. 
It is hoped that admission may be allowed to some of the 
numerous electrically-driven factories in Milan also On 
Thursday, the 9th, visits to the power-houses at Vizzola 
and Tornavento will be made. The party will sepa- 
rate either on this evening or the following morning, 
which is Good Friday, April 10. The Institution 
is making arrangements for reduced railway and 
hotel tariffs, and it is estimated that for first-class 
railway and hotel accommodation the expenses will 
not exceed £15, and may be less. If preferred, members 
of the party will have the opportunity of making the 
journey to Northern Italy by sea. The railway tickets 
will be available for return within 25 days, so that if 
members desire to prolong their stay in Italy over the 
Easter holidays there will be no difficulty in the way. 

Mail Boxes on Tramcars.—Contemporary with our 
own Postal Department, the Post Office of the. United 
States is trying the experiment of collecting mails in cities 
and towns with the help of the electric trams. The expe- 
rience so far in this country of placing letter boxes on the 
sides of the electric cars has been favourable to the general 
adoption of the practice, especially in the outlying districts 
of large towns, where collections are comparatively in- 
frequent. On the other side, however, all is not plain sailing 
in trying the experiment, for it has raised a great cry of 
protest from the labour organisations, as the general 
establishment of the system would materially reduce the 
work of the carrier force attached to the city post offices, 
and throw a large body of men out of work. We have 
heard of no such complaints in this country in the few 
towns where the practice has been adopted, but perhaps 
this is because the conditions here are different from those 
in America. Over there it is proposed to regularly use 
the electric cars as mail carriers at all times of the day in 
the thinly-populated districts served by the tramways, but 
in this country, we believe we are correct in stating, the 
ears are only used for this purpose late at night, which 
allows residents in outlying districts to post their letters at 
a later hour than would otherwise be the case. We believe 
there are other times of the day when the car letter boxes 
may be used, but the system is not sufficiently continuous 
to affect the regular employment of the postmen. Various 
other improvements are gradually being introduced into the 


United States postal service employing electrical devices. 
One is a new mail box, which is connected by a wire with 
an annunciator board in the main office, and as the collector 
opens the door a bell rings, and an index on the board at 
the office tells the box that is open. The electrical con- 
nections on the new box are so arranged that if the collector 
fails to open a box there is a wire which prevents his 
opening the next box in the series, and the fact is also 
announced at the main office. Another novelty is a vele- 
phone communication between the letter boxes and the 
post office, each box being equipped with a transmitter and 
receiver, which are hung inside the door. Tests are also 
being made with the automobile as a vehicle for mail 
carriers. 

The German Electrical Industry.—At the present 
the electrical industry in Germany is living in the hopes 
of more prosperous times in the future. As to when these 
are likely to come, however, it is hard to venture an 
opinion. At any rate the prospects for tho year just 
entered upon are by no means promising. Indeed, 
appearances show that the new year is likely to be the 
worst of all in the present crisis, but a turn for the better 
is anxiously looked for and expected in the autumn. 
England and her colonies have so far been Germany's 
best customers in electrical goods, and have, in a large 
part, enabled her to keep her factories going the last two 
or three years. The improved relations between England 
and (termany have led to the placing of larger orders in 
that country, and the industry is thus able to hold on 
until the existing commercial depression gives place to a 
happier and more prosperous state of affairs. As we write 
news comes to hand of the first step towards the formation 
of an electrical trust in Germany, looking to the placing 
of the industry on a firm basis again. Two of the mest 
prominent of the electrical concerns in that country—the 
Allgemeine Elektricitits-Gesellschaft, of Berlin, and the 
Union Elektricitäts-Geselleschaft, of Niiremterg—have 
this week signed a preliminary treaty for the better 
protection and development of the common interests of 
the two companies. According to the information avail- 
able, the profits of both companies will be lumped together, 
and will be divided in proportion to the amount of the 
share capital of the undertakings. Thus, the Berlin firm 
will take about 78 per cent. of the profits and the Union 
Elektricitiits, of Niiremberg, about 22 per cent. It is not 
yet possible to accurately judge the bearing which this 
new. development will have on the industry in Germany, 
but its first importance lies in the fact that the so-called 
Loewe group, with all its subsidiaries, is believed to be a 
partner in the trust. The Siemens and Halske Company 
at present hold aloof from the new combination, but it is 
predicted that sooner or later this concern also will be 
compelled to come in and join the trust. The Siemens 
and Halske undertaking, however, has the support of the 
Deutsche Bank and its tributaries, and is likely to 
continue its single-handed fight agaiust the trust for the 
present. l 

Electrical Discharge from Hot Carbon.—In the 
current number of the Physical Review Mr. C. D. Child 
continues his series of articles on the electrical discharge 
through gases caused by bodies at high temperature. He 
has already given an explanation of the electric arc, and 
shown that when ions are drawn out from the arc by a charged 
body the positive have the greater velocity. In a more recent 
article an account was given of the discharge from a hot 
platinum wire, in which case also the positive ions under 
some of the conditions move more rapidly than the negative 
ions. With this knowledge of the ions passing from 
platinum it seemed most natural to suppose that the 
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greater velocity of the ions drawn from the are, and also 
those in the arc itself, was due to the same cause —i. e., to 
particles driven off from the carbon which were either 
charged negatively from the beginning or became so when 
surrounded by negative ions. The author has, therefore, 
repeated some of the experiments, using a pencil of carbon 
instead of a platinum wire. These experiments show that, 
though the details are in many respects different, the 
general phenomena are the same with carbon as with 
platinum, and they make probable the explanation that 
the positive ions move the more rapidly because the 
negative ones are loaded with particles driven off from 
the carbon. To sumniarise the results obtained, when a 
carbon pencil is heated the positive discharge occurs first 
This is true whether the carbon is heated in air at normal 
pressures, in a vacuum, or in hydrogen. In air it requires 
only a slight increase in temperature to produce the 
negative discharge. At higher temperatures the negative 
discharge is the greater. Both positive and negative pass 
through maxima as the temperature is raised. Within 
an enclosed tube the discharge is very much smaller 
than in open air. In a vacuum the negative dis- 
charge becomes many times greater than the positive 
at higher temperatures. The rates of discharge do 
not here pass through maxima. In hydrogen at higher 
temperatures, the positive and negative discharge have 
nearly the same value. The discharge is here much higher 
than in air. Both discharges pass through maxima. In 
general, the discharge from hot carbon behaves in a similar 
way to that from hot platinum. The velocity of the ions 
is diminished because of the presence of particles driven 
off from the carbon. The smaller velocity of t::c negative 
ions in the electric arc.is probably due to the loading of 
the negative ions with these particles. 


Asymmetrical-Current Device for Telegraph 
Cirouits.—Of special application for use with alternating. 
current telegraphy is an invention of Dr. M. J. Pupin, of 
New York, which consists of a device designed to produce 
asymmetricalcurrent from symmetrical alternating E.M.F.'s. 
Dr. Pupin describes an asymmetrical current as a periodic 
current in which the total number of coulombs flowing in 
one direction is greater than the total number flowing in 
the opposite direction. Such a current will deflect a 
permanent magnet and be affected by it and will produce 
electrolysis It is equivalent to periodic unidirectional 
impulses equal to the difference between the number of 
coulombs transmitted in opposite directions. From a 
description in the Western Electrician, the inventor’s 
improved method for producing an asymmetrical current 
in a circuit is to impress an alternating E.M.F. upon the 
circuit and oppose thereto an electromotive reaction which 
is greater in one direction than in the other. He thus 
constructs a circuit which will offer an asymmetrical impe- 
dance to a simple harmonic E.M.F. This electromotive 
reaction can be produced by placing in the circuit a direct- 
current generator and a reversible, preferably a non-cumu- 
lative, electrolytic polarisation cell, the capacity reactance 
of which for the frequency of the E.M.F. to be employed 
is as large as, or preferably greater than, the other reactances 
of the circuit. To get rectification of high efficiency, the 
capacity reactance should be about 100 times as large as 
any other reactance of the circuit. Upon this circuit is 
superimposed an alternating E.M.F. The direct-current 
generator, and a polarisation cell, which the inventor calls 
a simple “electrolytic” cell, taken together constitute an 
asymmetrical electrolytic element, which possesses an alter- 
nating electromotive reaction that is greater in one direc- 
tion than in the other. Such an element is the equivalent 
of a cell which has the property of developing a higher 
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counter E.M.F. when traversed by a current in one direc- 
tion than when the current is reversed. Dr. Pupin claims 
that tho invention is of considerable value in its application 
to telegraphy by alternating currents, and more particularly 
to multiplex telegraphy by resonance-receiving circuits. 
For instance, by the aid of the asymmetrical-current 
device much stronger effects can be produced in the 
receiving apparatus with a given impressed alternating 
E.M.F. than has been possible heretofore. Dr. Pupin is 
said to have practised the invention successfully in rectify- 
ing Hertzian oscillations, as well as oscillations of the 
frequencies produced in ordinary commercial practice. 
When a circuit is properly adjusted for a given frequency, 
it will effect even better rectification with all lower 
frequencies. 


Electrical Railway Practice.—At a time when 
the Metropolitan Railway is rapidly being reconstructed 
for electrical traction, and the working of the first sections 
electrically may be expected at no distant date, it is 
instructive to turn for a moment to the practice adopted 
on one of the New York suburban railways which has 
just discarded the steam locomotive for electrical propul- 
sion. On the Manhattan Elevated Railway, which is 
operated on the third-rail system, the standard train con- 
sists of six coaches, of which the first, third, fourth, and 
sixth are motorcars. On the Inner Circle in London, when 
it is ready for electric traction, the electrical train will 
consist of seven coaches, and there will be only three 
motorcars—i.e., one at either end of the train and one in 
the middle—so that in this the practice on the other side 
differs materially from what is proposed by the Metro- 
politan Companies. Each motorcar on the Manhattan 
Railway is equipped with two 125-h.p. motors controlled 
from the front car. If the size of a train requires to be 
increased, it is done so in the proportion of two motorcars 
for each trail-car. Each car carries an electric heater which 
has three coils, and different gradations of heat are secured 
by throwing one, two, or three coils into service as circum- 
stances demand. A novel fuse is used, made of a copper 
ribbon 7jin. long, ljin. wide, and 10 mils thick, which 
has a hole in the middle zin. in diameter, and carries about 
500 amperes. The chief point claimed in favour of a fuse 
of this kind is that when it burns under the influence 
of a short-circuit, only a very small part of the 
fuse burns, as the ribbon is flexible and the ends 
turn themselves back. An interesting feature of the wheel 
on the motor-truck is the extended hub, on]which the solid 
steel gear is pressed. In this way, all tendency of the 
motor to break the axle by torsional strain is removed. 
For cleaning the sleet off the third rail in winter time, 
each car is, or soon will be, equipped with four steel 
brushes, which are pressed down on the track by pneu- 
matic means from the motorman's cab. If all the cars on 
the Manhattan Railway had been so equipped a week or 
two ago, the serious disorganisation of the traffic through 
the formation of a thin sheet of ice on the third rail 
would probably never have occurred. As our readers 
will doubtless have read, practically the whole of the 
electric service had to be discontinued a few days before 
Christmas due to this cause. The trouble was brought on 
by a fall of sleet, which produced and maintained a thin 
insulating coating of ice on the conductor rail. It appears 
that there had been delay in the delivery of the brush 
equipments for the cars, and the storm coming on suddenly, 
the railway management were not in a position to success. 
fully meet the difficulty. Fortunately, no such mishap is 
likely to occur on the Inner Circle, the greater part of 
which is protected from snow and sleet by the tunnels 
through which it runs. E 3 
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NOTES ON POLYPHASE MOTORS. 
(Continued from page 879, Vol. XXX.) 


In order to show the different coils forming poles more 
clearly, Fig. 16 is drawn, starting with slot No. 2. We 
ean now take the wires in the slots 2 to 11 as forming one 
coil, the wires in slots 12 to 10 as forming a second, the 
wires in slots No. 20 to 29 as forming the third, and the 
remaining wires—viz, those in slots 50 to 1—as forming 
the last coil The arrangement here is not perfectly 


symmetrical, as the coils consist of alternately eight and 
ten slots. This is due to the fact that there are 36 slots. 
Had the stator been designed with 48'or 24, a symmetrical 
arrangement would have been obtained with a four-pole 
motor; as, however, it is a very frequent thing to find 
stutors wound with six slots per coil, it is advisable to take 
this arrangement for investigation. 


nn an 


Positive Pole Positive Pole 
HAASE EEE 


Negative Pole 


Negative Pole 


Fie. 16. 


The current traversing the first two turns of No. 1 coil 
is I, but the current which flows through the wires in 
slots 4, 5, 6, 7, 8, and 9 is in each case only equal to half 
this, as these wires are part of the windings of the second 
and third phases. In the second coil the current in the 
outer layer lying in slots 12 and 19 is equal to I; the 
current in the other three layers is equal to 3 I. In the 
third coil, the current in the first two layers is equal to I, 
and in the remaining three equal to half this amount. In 
the fourth coil, the current in the first layer is equal to I, 
and the current in the other three pairs of wires is 3 I. 
This arrangement does not give a perfectly symmetrical 
field. When the current has altered in the first phase 


from I to NB I the current in the second phase is nil, 


and in the third phase is equal to - = I, and we get 


nine wires per coil with an absolutely symmetrical distribu- 
tion of the magnetic flux in the air-gap. A moment later 
the current in the first and second phases is equal 
to 4 I, and in the third phase equal to — 1 I, and 
again we get an asymmetrical field. This asymmetry 
will not greatly affect the results, and taking any one 
pole - forming coil we shall, upon noting the various 
wires forming it as the current goes through a com- 


Fro. 17, 


plete cycle, see that it first consists of 10 wires, then of 
nine wires, and, finally, of eight wires, after which the 
same series is again gone through. Not only shall we see 
that the number of wires in each coil varies as the current 
alternates, but we shall also note that the centre of the 
field due to each pole gradually moves either to the right 
or the left, according to whether the stator is wound right 
or left handedly. This movement of the centre has nothing 
to do with the variation in the number of wires in the 
different coils, for if the reader will work out the distribu- 
tion of the magnetic flux in the air-gap of a machine in 
which the stator is wound with six coils, each occupying 
eight slots, he will find that the poles march in the same 
manner to the right or left, although the number of wires 
forming each coil is always the same. In order to show 
clearly the manner in which the poles move, and the value of 
the field due to each at the different times, the distribu- 
tion of the field is drawn out for the three values of the 


current in the first phase, when i = I, i= t I, and when 


i Zl. 

It cannot be too strongly impressed on the reader that 
it is most necessary for a proper understanding of the 
induction motor to thoroughly understand the action of 
the alternating current in creating the turning field. In 
fact, the whole theory of the induction motor is built upon 
this principle, together with the action of the back induc- 
tion of the current in the rotor windings neutralising the 
back induction in the stator windings, and so allowing 
more current to flow through the stator windings. 

Figs. 17, 18, and 19, then, represent the field when the 
current has the three values given above in the wires of 
the first phase, and the corresponding values in the other 
two phases. For the sake of simplicity in each case we 
have only drawn the wires lying in the slots 12 to 19 


Fic. 18. 


in the first case, and in the other two cases the additional 
wires which are required owing to the coil having moved 
its position. At the left-hand side is drawn the clock 
diagram showing the values of the currents at each instant 
under consideration in the three phases; while the value 
of the resulting field is graphically given by the stepped 
rectangular figure drawn below the datum line. 

The magnetising action of the wires in slots 12 and 19 
is effective over the entire periphery between these slots, 
and, therefore, the rectangle is drawn in Fig. 17 extend- 
ing this length ; the width of the rectangle is drawn to 
any convenient scale, and is equal to z, where z represents 
the value 4 + n I+ 10, n being the number of wires in one 
slot. The magnetising action of the wires in slots 13 and 
18 extends over a smaller distance of the periphery, as these 
slots are closer together than the preceding ones are; 
therefore, the rectangle will be as shown in the figure pro- 
portionately shorter; the width of the 1 will only 
be equal to 4 z, as the current in the wires of the second 
and third phases is only half that of the current in the 
first phase. The succeeding rectangles are drawn in the 
same manner so as to give us as the total magnetising 
force due to the coil the area contained in the four 
rectangles. 


FIG. 19. 


When we come to consider the currents in the phases 
for Fig. 18, we see from our clock diagram that there is no 
current flowing in the wires of the second phase; it is, 
therefore, impossible to take the same slots to form the 
coil. We must now start with the wires in slot No. 10 
and end with the wires in slot No. 18. We have now nine 
slots in our coil, the three central ones of which are idle; 
for the value of the magnetomotive force we shall only 
have three rectangles: the width of each of these will 
be NB I. 

2 

When the current in the first phase has attained the 
value 1 I, we see that the current in the second phase is 
equal in sense and value, and the current in the third 
phase is opposite in sense and has its maximum value ; it 
is then represented by - I. In order to obtain our pole- 
forming coil, we must now start with the wires in alot 8, 


— 


and take 10 slots to the coil. We shall thus get five 
rectangles : the width of the two first will be z, and the 
width of the three remaining ones j z. 

There are two important results to be noted from these 
three diagrams. The first is that, owing to the action of 
the alternating current, the centre of the pole has gradually 
moved from between slots 15 and 16 to lie between 
slots 12 and 13, thus showing that with all the mechanical 
portions stationary we obtain with induction motors a 
rotating magnetic field ; this is the fundamental principle 
upon which all induction motors are built. The second 
point to be noted is that while the current has altered in 
the first phase from having a value of I to }1, the centre 
of the pole has moved three slots. In comparing the 
clock diagrams for the three figures we note that in 
order that the current in any phase shall alter from 
1 to 1I, the revolving line representing the current in this 
phase has moved through an angle of 60deg. ; in order to 
make a complete cyele the line must revolve through 
560deg., or six times the angle it has done in the three 
figures. Hence the centre of the pole will move in a com- 
plete cycle the distance represented by six times three 
‘slots, or 18 slote—that is, in a complete cycle the magnetic 
field will have moved half-way round the bore of the stator. 
Now consider that in the bore is inserted a cylindrical 
mass of soft iron mounted on a shaft which is free to 
revolve in its bearings. The rotating magnetic fields due 
to the windings of the stator will induce opposite fields 
in this mass of iron, which will then rotate at the 
same speed as the magnetic fields of the stator — that 
je, the iron core will make in the given circumstances half a 
revolution for every complete cycle of the current. This 
result may be expressed as an equation. Let N represent 
the number of revolutions per minute of the core, and let 
T represent the frequency of the alternating current in 
complete cycles per second. Then with a six-coil stator, 
which we have seen gives four poles, we get 


N= T „ 60 + 2. 


If, for example, T has a value of 60 with a four-pole stator, 
the revolutions per minute will be N = z x 60 = 1,800 
revolutions per minute. The number 60 comes in as a 
constant in order to bring both functions to minutes, since 
the periodicity is given in cycles per second, and the 
speed is required in revolutions per minute. 

It is not at all necessary that the stator should be 
wound with only six coils ; in fact, in actual practice, while 
there are seldom more than eight or ten slots per coil, as 
will be seen from the illustration of the Westinghouse 
stator in Fig. 14, the stator is made with considerably 
more than 60 slots ; the extra slots are required to take the 
additional coils, and the stator may be wound with 12, 18, 
24, or other suitable number of coils, four magnetic poles 
being formed for each set of six coils. The result, then, of 
winding the stator with 12 coils will be to reduce the 
speed to half what it was with six coils. This is self- 
evident, for, instead of having only 36 slots, we shall now 
have 72, and in one complete cycle the centre of one pole 
will still have moved 18 slots, or a quarter of the whole 
circumference. The general equation for the speed of a 
polyphase induction motor may then be written 


N=60xTx 1, 
, 


where N and T have the same meanings as before, and p 
is the number of poles. For example, take the case where 
the frequency is 40 cycles per second and the number of 
pairs of poles is eight. Then 


N- 2 * 40 * a = 600 revolutions per minute. 


From our direct-current work we know that H = p B, 
where H isthe magnetising force, and we further kuow 
that the induction, B, is inversely proportional to the 
resistance of the magnetic circuit. In the case under con- 
sideration, where we are evaluating the induction in the 
air-gap, the permeability of the air is unity, and the 
reluctance of the circuit through the air-gap is directly 
proportional to the length of the air gap. The maximum 
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induction in Fig. 17 will evidently be between slots 15 
and 16 ; this is due to the four sets of wires lying in slots 
12 and 19, 13 and 18, 14 and 17, and 15 and 16. Now, we 
know from our construction that the magnetising force 


due to the first two sets of wires is each case T x n 

and in the two latter sets is in each case half this amount, 
as the current flowing through the wires lying in the slots 
14, 15, 16, and 17 is only 3 I. The maximum magnetis- 


ing force is then z en x25 I; and the maximum induc- 
10 


tlon is 10 x n x 2:5 I u, if w is the width of the air - gap 


in centimetres. 

The total flux due to one pole will be given by the sum 
of the areas enclosed in each case by the various rectangles 
multiplied by the length of the stator face parallel to the 
shaft. Let this length be represented by L, and let the 
distance between any two consecutive slots be represented 
by f, then the total flux in webers due to the pole shown 
in Fig. 17 can be readily found. The length of the base of 
the longest rectangle is 7 f, and the width is »; of the 
second rectangle the length of the base is 5 /, and the width 
is 4 x; of the third rectangle the length is 3 f, but the 
width is only 4 7; while the length of the fourth d. de 
is (, and the width is 3 x. Hence the area enclosed by the 
various rectangles is 11:5 / x z, where z has the value 


10 x * I. This does not represent the flux in webers, 


for, as we know, the magnetic flux varies inversely as the 
reluctance of the circuit ; therefore, to obtain the flux the 
result must be divided by w, the width of the air-gap in 
centimetres. The maximum induction in the air-gap will 
evidently lie between the slots 15 and 16, and will have as 


its value Bmax, = 2:5 x T x I + w. 


10 
Upon calculating in a similar manner the induction and 
the flux of the poles shown in Figs. 18 and 19 when the 


* 


current has varied in the first phase to M I and 1 I, we 


find for the flux per pole in webers the values $ = 15:14 f x 

z L u and ¢= 20˙5 fX LI v. The maximum values 
obtained for the induction are B = 2:19 7r — w and 
B=3'5 c+. 

It will be noticed that the values obtained both for the 
total flux per pole, and also for the maximum induction, 
agree very closely in the first two cases, although there is 
a considerable difference in the results obtained for the 
third figure. This is entirely due to the fact that with six 
slots per coil we have to take varying numbers of slots to 
form our pole-forming coils, and figures agreeing more 
nearly with each other would have been obtained had we 
taken a stator in which the number of slots per phase coil 
was such that we should have had the same number of slots 
in every case in our pole-forming coils. Adding the results 
obtained above together and dividing Fig. 3, we obtain for 
the average flux per coil 15:65 ¢ x L + w, and the average 
maximum induction as 2:73 z w. Therefore the figures 
obtained for the flux vary from the average by an amount 
equal to 36:25 per cent. for Fig. 19, and by 12:8 per cent. 
for Fig. 18, while for the maximum induetion the variation 
is 28:2 per cent. for Fig. 19 and 19:8 per cent. for Fig. 18 
in each case, the figures obtained for Fig. 17 being for 
the flux 25 per cent., and for the induction 6:5 per cent. 

It must be remembered that these varying bands will 
be carried round the periphery as the magnetic field 
rotates, and that the various windings of the rotor will in 
turn be subjected to the action of the highest and lowest 
values of the induction, and also that as the frequency will 
be 25 or more cycles per second, that there will be only a 
very short space of time elapsing before any winding has 
passed through the strongest and the weakest field. If 
instead of taking a six-slot coil we had investigated the 
induction and flux due to an eight-slot coil, M. Boys de la 
Tour has shown in his book, Methode Pratique pour 
calculer les Moteurs Asynchrones Polyphases,” that the 
variation in the polar flux for an eight-slot coil only 
amounts to 0:5 per cent. from the average, and for the 
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induction 16 per cent. The reader who wishes to pursue 
this subject further is referred to this work, in which he 


will find the author has dealt very fully with this part of 
active side of each phase is even; when the number of 


the subject. | 
The method of treating the induction when we have an 


odd number of slots per active side is not that usually | 


adopted. The more general method is to consider that 
each pole is formed by S/p coils, whatever be the numerical 
value of S, which represents the number of conductors on 
the periphery. Taking the same number of slots as in the 
preceding example—viz., 36—each pole will be formed by 
nine slots; the above distribution is not now practical, 
and the new arrangement is shown in Figs. 20, 21, and 
22. Fig. 20 should be compared with Fig. 16, Fig. 21 
with Fig. 17, and Fig. 22 with Fig. 19. It is unnecessary to 
draw a new figure to compare with Fig. 18, as this figure 
is common to the two arrangements. 


Positive Pole 


Negative Pole 


Fic. 20. 


This arrangement ie not only the more usual, but also 
gives a more evenly-divided field. It is seen that in 
Figs. 21 and 22 one half of the magnetising action of the 
wires in the extreme slots assists in forming the pole under 
consideration, and the other half assists in forming the 
adjacent pole in the opposite direction. 

Working out in the manner indicated above the value 
of the induction for Figs. 18, 21, and 22, we get the 
following values: for the areas—Fig. 21, 16 x; Fig 18 we 
know is 15:65 z; and Fig. 22 gives us the same as Fig. 21. 
The variation in the values of the area, and consequently 
of the induction and the flux, now only amounts to 2:18 per 
cent., which agrees well with the results obtained when 
there is an even number of slots per active side. 

The results obtained are also of value, as they show that 
as the value of the current in any phase varies between 
zero and its maximum minus value, the induction varies 
between its greatest limits, and the mean value of the 
induction can be obtained by adding ths values at these 
two instants and dividing by 2. | 


Positive Pole 


Negative Pole 
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Considering the important deduction arrived at above, it 
might be thought that this is the correct way to look 
at the arrangement of the coils as regards their pole- 
forming functions. Admitting it is the more usual 
method, there is no absolute evidence that it is the 
correct way. We know that when analysing the work- 
ing of an induction motor we are frequently driven to 
the conclusion that, for some reason not readily apparent, 
the induction does not follow a sine law, and it is at 
least open to argument that in the case of a motor having 
an odd number of slots per active side of each phase this 
is due to the coils not grouping themselves symmetrically, 
and that consequently the first grouping may be as correct 
as the second. Now, while fully alive to all the advantages 
of the second grouping, the writer considera the results 
derived from the first grouping to be of sufficient value to 
merit this method of grouping receiving attention. It is 
worth a great deal to obtain an absolutely correct general 
formula, and, as we shall see later, if we adopt the first 
method of grouping we can obtain an exact general formula 
for the value of the induction in terms of , whatever be 


the value of 4. While, on the other hand, if we adopt the 


second method of grouping, this formula is only correct 
when the number of slots occupied by the coils of each 


these slots is odd, an approximation has to be made. The 
approximation does not differ greatly from the actual 
figures obtained, but at the same time it is advisable to 
find, if possible, an exact equation for our general formula. 

Again, turning to Figs. 17, 18, and 19, we see 
that if a curve is drawn through the angles of the various 
rectangles this curve will closely approximate to a sine 
curve, for which in each case the value of the maximum 
induction will be the maximum ordinate, or will approxi- 
mate close enough to it for all practical purposes. We 
have already assumed that the values of the E.M.F. and 
current follow a sine law, although in practice it ia doubtful 
if either ever do exactly follow such a law, but this assump- 
tion is approximately exact and greatly assists and simplifies 
all calculations, so we may also assume without intro- 
ducing any great error that the flux and the induction also 
follow a sine law. We will not stop to prove that for all 
practical cases this is so, but the reader may draw out the 
rectangles of flux for varying number of slots per coil, 
tracing in the curves joining the angles, and then com- 
paring these curves with true sine curves; or reference 
may be made to the work mentioned above, in which 
Mons. Boys de la Tour has drawn out the curves for all 
cases which are likely to occur in practice. 

The fact that the induction and polar flux follows a sine 
law is only what we should expect. These functions are 
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dependent upon the volts and the amperes, and if these 


latter follow a sine law, the former should also. In the 
same way we shall find that the E.M.F. and the current 
also vary in accordance with a sine law in the windings of 
the rotor. In the case of the flux due to the stator wind- 
ings, it will be found that the greater the number of slots 
per coil the closer does our approximation agree with the 
actual facts. For instance, with a two-slot coil the true 
sine curve will be found to differ greatly from the curve 
drawn through the angles of the rectangles; but with a 
12-slot coil the true sine curve will differ only very little 
from the curve drawn through the angles, and the approxi- 
mation is almost absolutely correct. 

Since, owing to the variation in the value of the current 
in the different phases, the magnetic field rotates round 
the stator, the magnetic field produced will affect the iron 
of the stator. In order, therefore, to minimise all magnetic 
losses, the stator core cannot be built up of a piece of solid 
iron machined to the requisite shape. On the contrary, 
the core must be built up of a number of thin, care- 
fully annealed iron plates in a similar manner to the 
method which is adopted in building up the core of a direct- 
current armature. The teeth being arranged along the 
bore of the stator, the shape and size of these teeth requires 
to be carefully designed if an efficient and serviceable 
motor is to be built. Usual practice is to make the slots 
slightly wider than the iron of the teeth between the 
slots. The depth of the slots depends upon the number of 
wires which have to be wound in each slot. At the same 
time, the ratio of slot width to slot depth should only vary 
between certain definite limits. Some makers leave a thin 
film of iron over the slots so as to make the stator 
perforated rather than slotted. When this is done, the 
iron over the slots must be machined down so as to form 
the smallest film. There are many ways of winding the 
stator. In the first place, the windings mav be put on 
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similar to à ring armature, the wires passing over the 
outer periphery of the stator. This method is seldom 
adopted, as it has no advantages, and requires a greater 
weight of copper than do the drum windings. The more 
usual method of connecting up the various bars is by 
means of end pieces, which are carried along the side of 
the stator core, from which they are carefully insulated. 
There are several ways of doing this, each maker having 
his, own special device. Fig. 23 shows the method 
adopted by the Westinghouse Company. In Fig. 15 
the type of winding shown is that known as the 
lap type, the various wires being wound continually 
forwards and backwards until all the slots for one coil are 
filled, and then advancing to the next set of slots for the 
same phase. It is not at all necessary that this type of 
winding should be adopted, and in many cases a wave or 
progressive winding is employed. In this case the wire 
having been wound in slot 10 would not be bent back to 
slot 2, but would be carried forward to slot 19, and each 
phase would be bent round the stator core in this manner. 
In order to obtain a wave winding closed on itself, and in 
which the various inductors are only traversed once in the 


passage of current round the armature, we know that if y 
equals the pitch of winding in the case of direct-current 
armatures, then y must equal (5 = 2) — p, and that this must 
be an odd number, where S represents the number of 
inductors and p the number of poles. Such a winding 
opened in three points would form a wave three-phase 
winding. In order to give a symmetrical winding 5 
should be divisible by 5; hence, if S is divisible by 3 
the numerator S= 2 cannot be, and if p is a multiple of 3, 
the quotient will not be a whole number, and consequently 
there will be a different number of bars in each of the three 
phases. 
( To be continued. ) 


THE BRAUN-SIEMENS AND HALSKE SYSTEM OF 
WIRELESS TELEGRAPHY. 
BY FRANK C. PERKINS. 


The system of wireless telegraphy developed by Prof. F. 
Braun, of Strassburg, and Siemens and Haiske, of Berlin, 
Germany, uses a closed - circuit oscillator, and a most 
interesting series of experiments have recently beon made 


— 


at points on the North Sea. One station is located on one 
of the Frisian Islands, at Heligoland, and the other at 
Cuxhaven, a distance of 35 miles from Heligoland. The 
apparatus for this system of wireless telegraphy is 
marketed by the Gesellschaft fiir Drahtlose Telegraphie, 
of Besselstrasse, Berlin, and the accompanying illustrations 
show the Cuxhaven experimental station and some of the 
special apparatus employed. The receiving apparatus 
includes the coherer, condenser, and Morse recordin 

register, and in cases where a record is not wanted, 
where syntonising is not essential, and for extreme distances 
a microphone is employed with telephonic reception. The 
coherer consists of an ebonite tube containing hardened 
steel particles of a uniform size in the adjustable. space 
between two polished steel electrodes. It is not certain 
whether a vacuum adds to the reliability of a coherer or 
not, but it is claimed that once an evacuated coherer loses 
its sensitiveness it is of no further value. It is said that 
the Braun coherer can be restored to its original condition 
at any time by a renewal of the steel particles. [n refer- 
ence to the magnetic adjustment of coherers, it is well 
known that the coherer becomes magnetic in use, and that 


while a small amount of magnetism increases its Bensitive- 
ness, too much renders it over-sensitive and unreliable. A 
permanent ring magnet is employed, as shown in the 
accompanying illustration, to obtain the advantage of a 
small amount of magnetism, and to obviate the dis. 
advantage of too much. A special switch is employed 
to connect alternately the transmitting or receiving 
apparatus with the aerial wire. As such high tensions 
do not occur in the receiver as in the transmitting 
apparatus, the condenser of the receiving system has much 
smaller dimensions than those of the sending system, as 
noted in the accompanying figure. Where syntonising 18 
not essential for long distances, the microphone is employed 
with telephonie reception, as mentioned above. The micro- 
phone used consists of a steel disc pressed against a carbon 
or steel point, and by means of a screw the press on the 
dise, and hence the sensitiveness of the instrument, can bc 
varied at will The primary of the transformer at the 
sending station consists of a few turns of thick insulated 
copper wire, and possess such a self-induction that, together 
with the Leyden jar capacities, the desired period of 
oscillation is obtained. . The secondary coil is of such a 
length and inductance that, together with the aerial wire 
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employed, the highest possible resonance is obtained. As opening wire, which is necessary in order to restore 
very high tensions are used (although quite harmless on | symmetry, is conveniently replaced by concentric cylinders,. 
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Braun-Siemens and Halske Recorder. 


raun-Siemens and Halske Wireless Telegraphic Station at Cuxhaven. 


account of the high frequency) the transformers are as shown in the accompanying figures, which form- 
enclosed in a glass cylinder Se ee oil. This | capacity. On account of the very heavy currents employed 
transformer is a powerful multiplier (Tesla effect) when the | at the transmitting station the Morse key has had, to be 


Interior of Braun-Siemens and Halske Wireless Telegraphic Station. 


maximum resonance is obtained, and produces a high tension | considerably modified. One of the accompanying illustra- 
which gradually increases to the extremity of the acrial | tions shows a Morse key capable of interrupting a current 
wire where it is a maximum (Ferranti effect). The | of 50 amperes without damage to the key. The platinum 
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contacts are much larger in size, and the key is fitted with | in the accompanying illustration. The Braun-Siemens and 
a magnetic blow-out which quickly extinguishes the spark | Halske induction coil is designed to give a very large 
and so prevents damage to the key. A special form of | current output, and it is thus possible to charge very large 
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Braun Coherer. 


* Wehnelt " electrolytic interrupter is used, and the upper 
part of the platinum pole above the surface of the liquid is 
protected from acid vapours by enclosing it in a porcelain 


Braun-Siemens and Halske Transformer for Wireless Telegraphy. 
| | capacities in a very short time interval. The iron core 
lis of special construction, and a very large primary is 
employed, with a short heavy wire for the secondary of 
low resistance. By keeping the ohmic resistance of the 
secondary very low, it is possible to obtain a large charging 


Apparatus of Braun-Siemens and Halske Receiving System. 


tube, and the explosions due to spark in acid gas formerly 
common is thus prevented. The Grisson direct-current-alter- 
nating-current transformer is employed for long distances, and 


Special Morse Key for sending Wireless Telegraphic 
Messages with Heavy Currents, 


power on the smallest time interval, resistance and capacity.. 
The primary is interchangeable and gives different lengths 
of primary for different interrupters, being fitted with 
three terminals. 

The Gesellschaft fiir Drahtlose Telegraphie give the 


Braun-Siemens and Halske Recetving Apparatus— Microphone 
with Telephonic Reception. 


er] easily be used, as the primary coil is interchangeable. In 
order to obtain at the same time the highest resistance and 
the maximum capacity in the lowest possible space, the tube 


Braun-Siemens and Halske Wireless Telegraphic Cylinders, 


acting as Capacities Braun-Siemens and Halske Leyden Jar Capacities. 


form of jar has been chosen. The capacities of the tubes | following data in reference to the theory of this wireless 
vary from 0004 to 0005 microfarad each, and they are | telegraphic system: The system of the Braun-Siemens and 
made of high-grade glass about 3mm. thick and 25mm. in | Halske wireless telegraphy consists essentially in the use 
diameter. These Leyden capacities are arranged as shown | of a closed circuit of oscillations that may, by a proper 
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choice of self-induetion and capacity, be adjusted to a 
strictly determined period of oscillations in either direct or 
indirect connection with an open resonator. In this way 
one obtains a transmitter that only sends out waves of an 
exact and known length, and a receiver that responds far 
better to this particular length of wave than any other. In 
order to make the intensity of the waves as great as 
possible, one strives to obtain exact symmetry between the 
circuits on either side of the resonator. This symmetry 


is observed in the transmitting as well as in the receiving | 


apparatus, so that in this system there is no need for a 
ground connection, as required in other systems. The 
abolishing of the ground connection is of great import- 


E. 
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Braun-Siemens and Halske ‘‘ Wehnett ” Electrolytic Interruptor 
for Wireless Telegraphliy. 
ance, as in this way one avoids practically all atmospheric 
disturbances, this fact having been confrmed by experi- 
ment." 
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THE STANDARDISING, ETC., OF FITTINGS FOR 
ELECTRIC LIGHT AND POWER. 


BY A. II. M. 


That American manufacturing practice errs upon the 
side of over-standardisation appears to be a generally 
accepted conclusion on this side of the Atlantic. It 
would, however, appear to be equally certain that our 
own manufacturing concerns are in many instances heavily 
handicapped by an unnecessary duplication of designs 
and forms of apparatus for effecting the same purpose. 
Indeed, so marked is this point in connection with the 
electrical fittings or accessories trade, that a bold system 
of reform could scarcely fail to prove a considerable 
advantage, both to the consumer and to the manufacturer. 
A reduction in the number of designs of apparatus for 
effecting a given purpose, means a corresponding increase 
in the demand for the standard article adopted to do 
the work, and a decrease in the cost of production will 
naturally follow. In addition to the above gain there is, 
of course, a simplified system of stock-keeping and many 
minor advantages which need not be enumerated here. 
In order to obtain a comprehensive idea as to the very 
large extent to which this system of duplication and 
claboration exists, it is merely necessary to inspect the 
illustrated price lists of our leading manufacturers in the 
electrical accessories trade. 

let us commence by a glance at the section devoted 
to main switches in an average and representative cata- 
logue. Here we find a considerable number of designs 
in main switches described as suitable for breaking a 
current of, say, 50 amperes at 200 volts. A comparison 
of these various designs will often reveal the fact that 
there is practically nothing to recommend one design in 
preference to another; any one of them would do the 
work in a satisfactory manner, whilst the variation in 
price is inconsiderable. Going a step further, we shall 
find that not only does this multiplication of types exist, 
but that the switches are further subdivided into classes 
suitable for, say, 115, 230, or 500 volts, or some similar 
classification. 

Surely here is room for a considerable reform ; a design of 
switch which will satisfactorily break a given current at 500 
volts pressure, will certainly perform the same function in a 
satisfactory manner at 200 volts. Why, therefore, manu- 
facture a special design of switch for the lower voltages 
instead of using the 500-volt design for all! The only 
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essential difference between switches suitable for 150, 250, 
and 500-volt circuits is the fact that it is essential to 
place the current-carrying contacts farther apart and 
92 7 a quicker break in the case of the higher voltages. 

oth these requirements can be met without extra cost 
in manufacturing, so that it would appear to be merely 
necessary to standardise and classify the switches as 
suitable for use at 100, 200, 400, etc, amperes, at any 
voltage up to 500. 

In the case of switches for use on 500-volt circuits, it 
is not unusual to provide 3 carbon break attachment, 
and under the above scheme these. could, of course, be 
fitted when required. The class of branch switches 
reveals a similarly extensive array of designs; we find 
several types of the largely used tumbler switches illus- 
trated, differing merely in some trifling details. Probably 
a type of switch could be evolved embodying to a large 
extent the salient and strong points of several, in which 
case a reduction in the number of designs might follow. 
These remarks apply, of course, to the mechanical 
arrangements of the switch, as various kinds of covers 
and decorative effects must necessarily be supplied. We 
find the class of branch switches still further extended 
by a considerable variety of those of the “turnkey ” type, 
and here again the number of designs appears in many 
instances to be excessive. Perhaps, it is in point of 
mechanical strength that so many makers of branch 
switches fail chiefly, and bearing in mind the amount 
of handling which the average switch gets in a year, 
the necessity for attention to the question of strength 
becomes very apparent. 

When metal parts have to be attached to porcelain, 
the practice of threading the porcelain to receive a metal 
thread should never be resorted to; such an arrangement 
is extremely weak and unmechanical, and is frequently 
the cause of switches, fuses, and ceiling roses falling to 
pieces, especially in the case of switches. The screw 
should always be carried right through the porcelain and 
nutted. This need not unduly reduce the insulation 
resistance of the switch or other device, provided the 
head or nut of the screw be well sunk into the porcelain, 
and the cavity carefully filled in with paraffin wax or 
other suitable waterproof compound. If the brass fittings 
or nuts are screwed down as firmly as they should be into 
contact with the porcelain body of the device, another 
cause of splintering and cracking arises; a thin washer 
or packing piece of vulcanised fibre should therefore, to 
prevent this, always be interposed between the two hard 
substances in question. In switches of the turnkey type 
the key or handle should never be made of porcelain, 
as these are constantly breaking, but always of a tough 
uninflammable substance, such as hard vulcanised fibre. 

It is much to be regretted that it should be necessary 
to so largely employ such a fragile and unmechanical 
material as porcelain in the manufacture of electric lighting 
accessories, but as no satisfactory substitute appears to be 
forthcoming, it is essential to pay careful attention to such 
points as the above in order to reduce the chances of 
breakage to a minimum. The variety of designs manu- 
factured in cut-outs is also very large, and here again we 
find the number increased by a sub-division into various 
voltages. Between 110 and 500 volts it is not unusual 
to find three distinct classes of apparatus, each being 
described as suitable for some particular voltage. The 
only essential difference between these various designs 
is the distance apart at which the terminals are placed, 
or in some cases the amount of ingenuity which has been 
expended in causing the fuse to turn round corners or 
burrow through holes in the porcelain body. 

In the case of oblong main cut-outs the writer ventures 
to think that all this ingenuity and elaboration of design 
is scarcely required, and that a simply and strongly 
constructed device having the terminals an ample distance 
apart is all that is required, certainly up to 250 volts. It 
is undoubtedly a great disadvantage in any form of fuse for 
it to be so constructed that charged metal must be handled 
when replacement is necessary, and for this reason it would 
appear that a fuse holder which can be instantly inserted or 
removed from strong clip terminals must form the basis 
in the design of a satisfactory article. Under no circum- 
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stances should the fuse itself lie in contact with the 
porcelain body of the apparatus, as if this is permitted, 
damage is very likely to result when the fuse melts. The 
fuse itself must always be provided with copper end pieces 
to preserve the terminals from injury when it acts. A 
cheap fuse complying with these suggestions, mounted 
upon a plain, strong, glazed earthenware base, and fitted 
into a neat cast-iron case, would form a good all-round 
article, suitable for house fuses, main electric lighting 
circuits and also motor circuits, and should meet with a 
large and ready sale Fuses mounted in cast-iron cases 
are, of course, obtainable, but the prices are prohibitive, 
probably on account of the fact that, owing to the multi- 
tude of designs in existence (including all types), the 
demand for each is limited. 

In the case of fittings for power circuits, it is especially 
necessary to avoid the use of any apparatus at all fragile 
or likely to come to grief. A large proportion of this 
class of fittings is, of course, used in factories and work- 
shops, where the handling will probably be rather rough 
and the liability to an accidental blow considerable. All 
switches, cut-outs, circuit breakers, etc., used on motor 
circuits should, therefore, be of simple but strong design, 
and always enclosed in cast-iron cases. The front of all 
iron covers should be easily opened, and a hinge and 
winged nut will be the simplest and best fastenings. 
Where apparatus, such as fuses or circuit breakers, are 
liable to be tampered with by unskilled persons, a lock 
and key should always be provided ; this will frequently 
prove of the greatest value in preventing damage to the 
motor. 

The writer has ventured to make the few foregoing 
suggestions with the hope that they may prove of some 
slight value to those interested in this class of electrical 
work. 


ON ELECTRONS.* 
BY SIR OLIVER LODGE, F.R.S., VICE-PRESIDENT. 


Part II. 

Discovery of the Atom of Electricity —Quoting again from 
the great treatise of Clerk Maxwell, first edition, we find 
on p. 312, in the chapter on electrolysis, the following 
sentence: “Suppose, however, that we leap over this 
difficulty by simply asserting the fact of the constant value 
of the molecular charge, and that we call this constant 
molecular charge, for convenience in description, one 
molecule of electricity.” Thus some idea of the concep- 
tion of the atomic nature of electricity was forced upon 
men of genius by the facts of electrolysis and a knowledge 
of Faraday’s laws. But Maxwell went on, after a few more 
paragraphs: ''It is extremely improbable that when we 
come to understand the true nature of electrolysis we shall 
retain in any form the theory of molecule charges, for then 
we shall have obtained a secure basis on which to form a 
true theory of electric currents, and so become independent 
of these provisional theories.” It is rash to predict what 
may ultimately happen, but the present state of electrical 
science seems hostile to this latter prediction of Maxwell. 
The theory of molecular charges looms bigger to-day, and 
has taken on a definiteness that would have surprised him. 

The unit electric charge, the charge of a monad atom in 
electrolysis, whatever else it is, is a natural unit of elec- 
tricity, of which we can have multiples, but of which, so 
far as we know at present, it is impossible to have 
fractions. I will extract the following sentence from 
Section 32 of Modern Views of Electricity”: ‘ This 
quantity, the charge of one monad atom, constitutes the 
smallest known portion of electricity, and is a real natural 
unit. Obviously this is a most vital fact. This unit, 
below which nothing is known, has even been styled an 
‘atom of electricity, and perhaps the phrase may have 
some meaning. This natural anit of electricity 
is exceedingly small, being about the hundred-thousand- 
millionth part of the ordinary electrostatic unit, or less 
than the hundred-trillionth of à coulomb." 

The atom with its charge is called an ion. The charge 
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considered alone, without its atom, was called by 
Dr. Jobnstone Stoney an electron or natural elec- 
trical unit. What we learn with t accuracy 
from electrolysis is the ratio of the charge to 
the mass of substance with which it is associated. It, 
matters nothing how much substance is chosen, whether 
100 atoms or one, whether an atom or a gramme or a ton, 
the amount of electricity associated with it in electrolysis 
and liberated when the substance is decomposed, increases 
in the same proportion ; the ratio is constant, and if deter- 
mined for one substance is known forall. This is the ratio 
which is technically known as the electrochemical equiva- 
lent of the substance. In the light of Faraday’s laws, if 
this quantity is measured for one substance it is known for 
all, because the charge is the same for every kind of atom 
up to a simple multiple; and hence in specifying electro- 
chemical equivalents there is nothing to consider but the 
atomic weight or combining proportion of the substance. 
Thus the electrochemical equivalent of oxygen is eight 
times that of hydrogen, that of zinc is 22] times, and that 
of silver 108 times that of hydrogen. The substance 
chosen for a determination of the electrochemical equiva- 
lent may be the one which can be most accurately experi- 
mented on, and Lord Rayleigh has shown that such a 
substance is nitrate of silver, and has ascertained that if 
a current of one ampere is passed from a silver anode to a 
platinum cathode through a nitrate of silver solution, the 
cathode gains in weight by 4:025 grm. every hour. Hence 
the electro-chemical equivalent of silver is 


4'025 grm. 
1 ampere-hour ' 
the electro-chemical equivalent of hydrogen, being +}, of 
this quantity, is 
4:025 grm. — 4025 
108 ampere-hours 108 x 360 


C.G.S. = 0001035 C. G. S. 


1 
35600 ST per coulomb. 


Hence the ratio of an atom of electricity to an atom of 


hydrogen is 9,660 yt C.G.S. unite, or approximately 
vi (e); the unknown constant, 4, necessarily 
p grammes 

making ite appearance because we are comparing quantities 
measured in different ways—viz., * Electricity and Matter." 

Tho numerical part of this quantity is known with com- 
parative exaetitude*—that is to say, up to the limita of 
error of experiment. To proceed further, we must make 
an estimate of the mass of an atom; that can be done, and 
has been done, in many ways, and we have been taught 
both by Dr. Johnstone Stoney and by Loschmidt, and 
notably by Lord Kelvin, that the mass of an atom of water 
is approximately 104 of a gramme, wherefore an atom of 
hydrogen will be, approximately, 107? gramme; whence 
the unit of electric charge is 107?! C. G. S. magnetic unit, 
or 10^!" of an electrostatic unit, or 10 of a coulomb. 
I have emphasised this matter of the ratio m to e or e 
to m because it plays a considerable part in what 
follows. The absolute values are of less consequenco 
to us than the ratio, and are only known approximately, 
but the ratio is known with fair accuracy, and the ratio for 
hydrogen is very nearly 10* magnetic units, or more exactly 
9,660. Thus what we learn from electrolytic conduction 
briefly summarised is that every atom carries a certain 
definite charge or electric unit, monads carrying one, diads 
two, triads three, but never a fraction ; that in liquids these 
charges are definitely associated with the atoms, and can 
only be torn away from them at the electrodes; that the 
current consists of a procession of such charges travelling 
with the. atoms ; the atoms carrying the charges, or the 
charges dragging the atoms, aecording to from which point 
of view we please to regard the process. 

Conduction in Gases —We will now leave liquids and 
proceed to conduction by rarefied gases—that is to say, 
to the phenomena seen in vacuum tubes. If a long glass 


* The decimal places are correctly printed above ; though the fact 
that one coulomb or one ampere-second is one-tenth of a C. G. S. unit, 
owing to the volt having been stupidly defined as 10° instead of 10’, 
always stands ready to introduce confusion and error. 
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tube, say a yard long and 2in. wide, with an electrode at 
each end, and full of common air, is connected to an 
induction coil and attached to an air-pump, the ordinary 
spark-gap of the coil being, say, 2in. or 3in. wide, we 
find that for some time after working the pump the 
electric discharge prefers the ineh or two of ordinary 
air to a long journey through the partially rarefied air 
in the tube, but that at a certain stage of exhaustion, 
one which any rough air-pump ought to reach, this pre- 
ference ceases. A flickering light appears in the tube 
readily visible in the dark, which very soon takes on the 
appearance of red streamers like the aurora borealis, and 
then the sparks outside in the common air cease, showing 
that the rarefied air is now the better conductor and the 
preferable alternative path. Let the exhaustion proceed 
further, and the axis of the tube becomes illumined with 
the glow, which is now much brighter, showing a band or 
thread of current, while the original spark-gap may be 
shortened down gradually to lin, er even legs, without 
any spark taking place across it, showing that the rarefied 
air is now & very good conductor. When the best con- 
ducting stage is reached the tube is filled with a glow, 
ealled the positive column, and both ends of the tube are 
apt to look alike. If we exhaust still further—and to 
exhaust even as far as this something better than an ordi- 

air-pump is necessary, an oil or mercury pump being 
the most suitable—the column of light is seen to fill the 
whole tube, to gradually lose its bright-red or crimson tint, 
and to break. up into a number of very narrow discs like 
pennies seen edgeways. At the same time the spark-gap 
must be widened to something more like a quarter or 
half an inch to prevent the discharge from taking that 
path, and a dark space near the cathode now begins to be 
visible, the cathode itself being covered all over with a glow, 
while the anode is usually only illuminated at a point or two. 
The stris into which the positive column has been broken 
up thicken and separate as exhaustion proceeds. The dark 
ni near the cathode also enlarges, driving as it were 
the positive column before it into the anode, and looking 
as if it would presently fill the tube; but before it can do 
this it is noticed that the glow on the cathode itself is 
coming off as a kind of shell, leaving another dark space, 
a narrower and much darker space, inside it. The first 
dark space has been called Faraday's dark space; the 
second is generally known by the name of Crookes's. This 
second dark space now increases in thickness, pushing the 
glow before it as the vacuum gets better and better, but 
the terminals of the spark-gap must now be pulled still 
further apart, else the discharge will prefer to take a 
reasonably long path through the air. nan further 
still, the glow all disappears and the second dark space 
fills the whole of the tube; and now is noticed a new 
phenomenon : the sides of the glass have begun to glow 
with a phosphorescent light, the colour of the light depend- 
ing on the kind of glass used, but generally in practice 
with a greenish light—a result evidently of being the 
boundary of the dark space. If exhaustion proceeds 
further, the resistance of the tube becomes very high, and 
the spark may prefer to burst through an equal and 
ultimately even a greater length of ordinary air. This is 
the condition of the tube so much investigated by Crookes, 
by Lenard and Róntgen, and by many other observers. It 
is the phenomena occurring in this dark space which have 
proved of the most intense interest. 

Cathode Rays.—So far we have supposed that the cathode 
is a brass knob or other convenient terminal introduced 
into the tube, but if we now proceed to use other shapes, 
as Crookes did, using a flat disc or a curved saucer-shaped 
piece of metal, and if we then introduce into the dark 
space various substances, we shall find that the dark space 
is full of properties which are most clearly expressed by 
saying that it is a region of cathode rays—that is to say, 
of rays or something as it were shot off from the cathode. 
There is evidently something being thus shut off, which, 
however, is invisible until it strikes an obstacle, something 
which seems to fly in straight lines and to produce a 
perceptible effect only when it is stopped. Such a some- 
thing might be a bullet from a gun, which is quite 
invisible when looked at sideways, but may produce a 
flash of flame when it strikes a target, or may do other 
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damage. So it is with these cathode rays: the region 
of their flight is the dark space; the boundaries of that 
space where the projectiles strike are illuminated. A 
substance with phosphorescent power, such as many 
minerals, or even glass, phosphoresces brightly, and the 
path of the rays can be traced by smearing a sheet 
of mica with some phosphorescent powder and placing 
it edgeways along their path. In this way it can 
be shown that they travel definitely in straight lines, 
not colliding against each other, but each shot as it were 
like bullets from an immense number of parallel fune 
Where they strike the sides of the glass they make it 
phosphoresce ; where they strike residual air in the tube, 
as they do if the exhaustion is not high enough, they 
make it phosphoresce also, and give, in fact, the ordinary 
glow surrounding the dark space. These rays possess a 
considerable amount of energy, as can be shown by con- 
centrating them by means of a curved saucer-shaped 
cathode and bringing them, as it were, to a focus. A piece 
of platinum put at that focus will (if the exhaustion is 
not too high) show evident signs of being red hot—that 
is to say, will emit light. If the exhaustion is higher, less 
heat is produced, though a phosphorescent light is emitted 
from suitable substances like alumina and most earths; 
but if the exhaustion is pressed further still the bombarded 
target emits no visible light but that higher kind of radia- 
tions known as Röntgen or X-rays. It may be doubted. 
however, whether the target itself emits these rays, 
whether its function is not rather to stop the projectiles 
as suddenly as possible by the massiveness of its atoms. 
Thus the best target would be a substance with the 
heaviest atoms. The X-rays are probably emitted by the 
suddenly-stopped projectiles in a manner which has been 
investigated both by Sir G. Stokes and Prof. J. J. Thomson, 
and which is intelligible to anyone who has studied the 
properties of moving electric charges moving at the speed 
of light—a matter on which Mr. Heaviside has written 
with extreme clearness in his volume called “ Electro- 
magnetic Theory.” 

Cathode rays have a remarkable penetrating power ; for 
Hertz found that a thin metal diaphragm, especially if it 
were of aluminium, was powerless to stop their passage com- 
pletely, as could be demonstrated by the phosphorescence 
and other effects appearing in the further half of the 
tube beyond the diaphragm. The position of the anode in 
such experiments is of small consequence. There must be 
one somewhere, and the easiest plan is to make it a 
cylinder through which the cathode ray bombardment 
goes. The bombarding particles fly in straight lines and 
decline to turn a corner, taking no apparent notice of the 
position of the anode, and exhausting themselves by bom- 
barding the side of the glass opposed to them if the tube 
is bent into a V-shape, for instance. Lenard extended 
Hertz’s discovery in a remarkable way by skilfully con- 
structing a tube with its outer wall of very thin aluminium, 
so arranged as to be able to stand the atmospheric pressure 
outside. He then directed the cathode ray bombardment 
on to this window or aluminium film, and showed that the 
rays can penetrate it and actually come outside into the 
ordinary atmosphere, where they are called Lenard rays, 
in honour of this indefatigable investigator, a friend and 
disciple of Hertz. These Lenard rays make the air 
phosphoresce, and produce the other effects which cathode 
rays can produce, but they are stopped within a moderate 
range by the immense obstruction they meet with from a 
substance of the density of ordinary air. Substances seem 
to stop them simply in proportion to the quantity of matter 
which they encounter without regard to its nature. A 
thick layer of air would be about as opaque as a layer of 
water =}, as thick; and even if the body put in their 
way is a solid, provided it is thin enough, and not too 
massive, it will be penetrated by the rays, and phos- 
phorescent effects will be produced on the other side of 
it. The rays can also affect photographic plates, and, 
indeed, do nearly all the things, though on a smaller 
scale, and with much less penetrating power, that the later 
discovered Röntgen rays can do. The Lenard rays are 
clearly cathode rays emerged from the tube, and it was 
the custom, at the date of their discovery, to think of 
them as flying charged particles of matter; though the 
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extraordinary distance they could travel through common 
air, a distance comparable to an inch, was a manifest 
difficulty to such a hypothesis, seeing that things as big 
as atoms of matter cannot travel so much as robin. in 
ordinary air without many collisions. Lenard accordingly 
adhered to the view that they were not material but 
ethereal ; and although in the sense he probably intended 
this is not a tenable view, for they are not ethereal 
waves, or anything of the nature of radiation, yet, as we 
shall see, neither are they ordinary material particles, any 
more than the cathode rays are. But that is just what 
we are now considering, and we will return to them as 
observed by Crookes in 1879. 

Nature of the Cathode Rays.—We have seen that the 
impact of the cathode rays, speaking in language appro- 
priate to the assumption that they are charged particles, 
will result partly in heat or vibration of the impacted 
particles ; ly in light or phosphorescence, due to the 
quiver of electrically-charged atoms, or, rather, the elec- 
trical charges on atoms, as in the ordinary process of 
radiation, and partly in X-rays, all of which effects are 
readily seen at different stages of vacuum in a Crookes 
tube. The momentum of the flying particles shot off from 
the cathode can also be exhibited by putting into their 
path some form of vane or little windmill, which will then 
be driven mechanically, as the vanes of a radiometer are 
driven by the recoil of the molecules of the residual 
air from the warmer surface, a stress being thus set 
up between the vanes and their glass enclosure. In 
the electric vacuum tube experiment the stress seems 
to be between the cathode or gun and the vanes or 
target, and the propelling force would appear to be 
the force of electrical repulsion, the particles travolling 
down the grade of potential just as they travel in 
ordinary electrolysis; but whereas in ordinary electrolysis 
they meet with constant encounters, and, therefore, pro- 
gress very slowly, in the high vacuum they can fly for 
several inches in a free path without encountering anything, 
and, therefore, without causing any disturbance, giving rise 
to no appearance but that of the dark space. Phenomena 
occur only where they strike. This was the view taken 
by the whole world of the nature of cathode rays after 
Crookes’s demonstration; it was supposed that they were 
flying atoms, and that they were flying with ordinary 
molecular speed, but with a long free path—much longer 
than would have been expected from ordinary gaseous 
theory. The extraordinary length of free path was some- 
what difficult to reconeile with the doctrine that they were 
flying atoms obedient to the ordinary laws of gases; 
except that, being subject to electrical propulsion all in 
the same direction, their course was more regular, and 
their encounters, therefore, fewer than if they had 
been moving at random. This same feature of regularity 
it is that confers momentum upon them; their motion 
does not constitute heat, and is not to be considered 
as temperature; they are moving like a wind rather 
than with the irregular unorganised motion appropriate, 
and solely appropriate, to the terms heat and “ tem- 

erature," and to the ordinary kinetic theory of gases. 

rookes indeed hazarded the surmise, by one of those 
flashes of intuition which are sometimes vouchsafed to a 
discoverer but are often jeered at by orthodox science at 
the time, that he had obtained matter in a fourth state,” 
and also that he had got in his tube something oquivalent 
to what was contemplated in the “corpuscular” theory of 
light. There is something to be said for even this last 
mode of statement, when the particles are moving quickly 
enough; but how true tho first was—that the matter in 
the dark space was in a fourth state, neither solid nor 
liquid nor gases—how true that was we shall presently see. 

Meanwhile let us summarise the evidence for the view 
that the cathode rays are at any rate charged particles of 
some kind in extremely rapid motion. That they are 
in motion must be granted from the facts of their 
bombardment—driving mille, heating platinum and the 
like—and in order to show that they are charged, the 
most direct plan is to catch them in a hollow vessel con- 
nected with an electroscope, as Perrin did, but another 
plan is to show that they have the properties of an 
electric eurrent. If they are charged while in motion they 
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constitute & current on Maxwell's theory, and therefore 
should be able either to deflect à maguet or to be deflected 
by it; and here comes one of the most simple and impor- 
tant experiments in physics at the present time. A definite 
form of old experiments by Goldstein and many other 
vacuum tube observers was arranged by Crookes in 1879, 
when he made the track of the rays visibly luminous by 
passing a selection of them through a slit and letting them 
graze along the surface of a film of mica covered with 
phosphorescent powder, and when he then brought near 
them a common horseshoe magnet. When this is done the 
track of the rays is at once seen to be curved ; showing 
that it is not a beam of light we are looking at, but a 
torrent of charged particles behaving like an electric current 
and deflected by a magnet. It is really the very same 
phenomenon as can be observed with difficulty when a 
current flows through metals, which was discovered by 
E. H. Hall, and known as the Hall effect. 

The fact that the particles are thrown off the cathode, 
being evidently vigorously repelled by it, is sufficient to 
suggest that they must be negatively charged ; the direc. 
tion of the curvature caused by a magnetic field enables us 
to verify at once that the flying particles are negatively 
charged, and no comparable rush of positive particles in 
the opposite direction or in any direction has been observed. 
In that respect evidently the magnetic curvature of cathode 
rays in gases differs from the magnetic curvature of a 
current in metals—viz., that whereas in metals it is some- 
times the negative and sometimes the positive current 
which is acted upon, according to the nature of the metal, 
and is always small, in gases it is the negative alone that 
appears to be acted upon, and the action is always largo. 
It seems, therefore, that for some reason or other the 
negatively charged bodies in a vacuum tube are much more 
mobile than the positive, and that the mobility of the nega- 
tively charged bodies is extreme. One striking method by 
which their mobility was displayed consisted in the observa. 
tion by Prof. Schuster that all parts of gas in a closed 
vessel became conducting when an electric discharge had 
taken place in one corner of it, so that, even though the 
vessel consisted of different compartments, one compart-. 
ment was made feebly conducting by a discharge in the 
other, provided that the two had any kind of gaseous 
communication, a fact which looked as if some extremely 
mobile particles, probably the negatively-charged particles 
of cathode rays, could wander about to a considerable 
distance in a very short time, and take their share in the 
conveyance of an electric current. The conductivity of 
gases appeared to be, indeed, entirely due to these loose or 
dissociated or detached charged particles, and where they 
were absent the gas did not conduct at all. It could be 
broken down, being a weak dielectric, by a sufficiently 
strong force, but it would not leak ; whereas, when these 
loose charged particles were about, it leaked readily, 
becoming to all intents and purposes an electrolyte amenable 
to the feeblest electric influence. And the act of breaking 
down the air by an electric discharge was found to render 
the surrounding air for a time thus electrolytic. Its elec- 
trolytic quality, however, did not last long. The mobility 
of the particles which enabled them to travel to a consider- 
able distance also enabled them to get rid of themselves 
by elinging to the sides of the vessel, or perhaps by 
reuniting to some opposite but comparatively immobile 
positive charges, which after some time in their rapid 
journeys they must casually encounter. Mr. Townsend 
9 Trinity College, Dublin, then working in the Cavendish 

aboratory, Cambridge, now Waynflete Professor of Physics 
in the University of Oxford), however, found that the 
conducting power lasted unexpectedly long if no dust was 
present: the dust particles evidently acting as intermedial 
reccivers and storers of charge, promoting interchanges, 
which otherwise might be delayed from accidental non- 
collision. And the time that thus elapsed before the whole 
of the conductivity disappeared from dust-free air suggested 
that the moving particles must be very small, so that 
collisions were comparatively infrequent. 

The mobility or diffusiveness of a gas depends on its mean 
frec path, and that depends on its atomic size; the smaller 
it is, the more readily can it escape collision. Hence it is 
the collisions are so rare in astronomy : the bodies are small 
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compared with the spaces between them. The behaviour 
of charged particles seemed to indicate that they must in 
some cases be something smaller than atoms. It seemed 
hardly likely that material atoms could behave in the way 
they did, so it was recollected that it had occurred to some 
philosophers, among them Dr. Johnstone Stoney, that 
electric charges really existed on an atom in concentrated 
form, acting as satellites to it; so on that view it was just 
possible that these flying particles might be not charged 
atoms at all, but charges without the atoms, the concen- 
trated charges detached, knocked off, as it were, in the 
violence of the discharge and afterwards going about free ; 
travelling at an immense pace because they would still be 
liable to the full electric force that they had experienced 
before, and yet would have shaken off the encumbrance 
of the material atom with which they had been associated. 
It is true that no such disembodied charges or electric 
ghosts had ever been observed. All the experiments 
that bad been made in electrostatics had been made 
on charged matter, the surface or boundary of the 
matter acting as the locality for an electric charge. The 
facts of electrolysis had suggested or proved that the 
atoms themselves could carry charges, and hence that 
if a liquid were electrified, what was really happening 
was that a number of the atoms on its surface turned 
their similarly-charged poles outwards ; and the same might, 
for all we knew, be true for metals also, and thus every 
charge seemed associated with matter. Yet at the same 
time the occurrences at an electrode, where an ion gave up 
its charge and escaped without it, indicated the possibility 
that perhaps the electric charge could exist alone; at any 
rate, that it could be handed from one atom to another, and 
thus might conceivably exist alone for an instant. During 
this momentary isolation some might, in the freedom of a 
p gas discharge, possibly escape, and wander about 
ee. 

To such hypothetical isolated charges, the unit charge 
or charge of a monad atom, the name “electron ” has been 
given, and when I speak of an “electron” I mean to 
signify the at present purely hypothetical isolated electric 
charge; whereas by the term “ion” I always signify the 
atom and ite charge together. Now, if the flying particles 
which constitute the cathode rays were electrons rather 
than ions, if they were detached charges, leaving tho 
atoms behind them (probably leaving the atoms from 
which they were detached positively charged), their extreme 
mobility and effusiveness and high speed would be per- 
fectly natural, and although they would not be matter in 
the ordinary sense, yet no difficulty need be felt at their 
possessing some of the properties of matter, at any rate such 
properties as appertain to matter by reason of its having 
inertia, because, as we have seen, an electric charge itself 
does possess a certain kind of imitation inertia. Hence 
these electrons in movement would possess momentum, 
and might therefore propel windmills; they would possess 
kinetic energy, and therefore might heat a piece of 
platinum, and if suddenly stopped by a massive target 
when travelling at a high speed they might readily give 
rise to phosphorescent appearances, and even to the sudden 
pulse of radiation known as X-rays. But the existence of 
this last property ought to be capable of clear deduction 
on electrical principles if the matter is further gone into. 

Increase of Inertia due to very rapid motion.—But now 
arises the question whether the distribution of charge on a 
charged body, together with its lines of force, will remain 
eonstant and unaltered while the body is rapidly moving ; 
because if the distribution of lines of force is altered, then 
perhaps the inertia due to their lateral motion may be 
altered too. Thus, for instance, imagine that the lines of 
force of a body in motion became more concentrated 
towards the axis or line of motion; the effect would be 
at once to diminish the lateral component of their motion, 
therefore to diminish the magnetic foree which that 
lateral component causes, and thus to diminish the 
apparent or electromagnetic inertia of the moving charge. 
On the other hand, if the lines opened out and became 
concentrated towards the equator, or plane normal to 
the line of movement, then a greater component of their 
motion would be of a kind suitable to excite a magnetic 
field; moreover, sinco both the fields would by this 
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concentration increase in intensity, the whole transmission 
of energy (V E H) would be greater, and the inertia would 
apparently increase. Thus, then, it may be possible that 
electrical inertia may depend in some fashion on speed, a 
thing unknown in ordinary mechanics. I do not say that 
such dependence must be untrue in ordinary mechanics ; 
on the contrary, I feel reasonably sanguine that it will be 
found true for matter moving sufficiently fast, and tbat it 
may even have a practical influence on some exceptionally 
rapid movements in astronomy. But however this may 
be, there is no doubt that theory points to an increase of 
electromagnetic inertia at excessively bigh speeds, and 
Mr. Heaviside has calculated its amount. It will be 
observed that when a charge moves, it generates circular 
magnetic lines of force. Now, these magnetic lines are not 
stationary, but are themselves moving at the same rate as 
the body, hence they generate fresh electrostatic lines— 
ie, cause an electric displacement away from the axis, 
which displacement is superposed upon the original 
radial displacement (away from or toward the centre) due 
to the charge. A is the charge, AB its line of motion, 


and A E its electric force in a certain direction when 
stationary; E F is the magnetically induced electric com- 
ponent due to the motion, and A F is the resultant electric 
force which replaces the original force, AE. The magnetic 
force to the motion of which E F is due is perpendicular to 
the paper, and is itself caused by the motion, hence EF 
is a small quantity of the second order for speeds distinctly 
less than that of light. At ordinary, at even violent, 
speeds this second order electric effect is insignificant, but 
itis there all the time, and must not be ignored when 
the speed becomes extravagantly high. It rapidly rises 
into prominence when the speed approaches the velocity 
of light, but at any speed much smaller than this such a 
second order effect is vanishingly small. Its cffect will be, 
as Mr. Heaviside showed, to alter the distribution of the 
charge, making it move away from the poles and concen- 
trate towards the equator of the charged sphere, when thc 
speed is very great, ultimately becoming wholly concen- 
trated upon the equator, all the rest of the sphere being 
denuded, when the speed attains that of light. And the 
electric lines of force will then be opened out into a fan 
cr equatorial plane, like the spokes of a wheel which is 
rushing furiously along an elongated axle, the circum- 
ference of the wheel representing the direction of the 
magnetic field. 

The magnetic force due to motion can be shown to depend 
on the ratio of the speed of the motion to the velocity of 
light, u/r. The secondary electrostatic force duo to the 
motion of this magnetic field likewise depends on the same 
ratio. Hence the second order disturbance of the original 
uniform electrostatic field will be of the order / 7e; and 
whenever we can afford to neglect quantities of this order, 
the distribution, and, therefore, the inertia, of the moving 
charge continue practically constant. But when its speed 
of motion begins to approach the velocity of light, say 
even no more than one-tenth of that speed, then a disturb- 
ance of 1 per cent. is to be expected, and something like a 
1 per cent. increase of inertia must occur. The complete 
investigation miakes the inertia infinite when the speed 
reaches that of light, but there is probably no need to 
press this to extremes ; clearly, however, the inertia will 
then be very great, and possibly, therefore, it may always 
be impossible to make matter, or at least charged matter, 
move with a speed greater than that of light. There may 


be ways out of this, however, just as it is possible for a 
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bullet to move through air with a velocity greater than 
that of sound. This is managed, by the violent adiabatie 
condensation of the air in front of such a bullet, the effect 
being to raise the appropriate velocity of sound to the 
required value. If there is anv way out of it in the case 
of the ether, however, it is not likely to be this way. 
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It has been shown both by Mr. Heaviside and by Prot. 
J. J. Thomson that if the speed of motion is ever greater 
than that of light, the fan or radial plane of lines of force 
bends backwards and becomes a conical surface, gradually 
closing up as the speed increases, an effect singularly 
reminiscent of the conical pulse travelling with a suff- 
cieatly rapid bullet, and demonstrated -in Mr. Boys’s 
bullet photographs. No known speed which can be con- 
ferred upon matter is sufficient to bring this latter effect 
into prominence. The quickest available carriage is the 
earth in its journey round the sun—19 miles a second, or 
60 times faster than a cannon ball ; but the earth's velocity 
is only the 45455 of the speed of light, and consequently 
any spurious inertia due to its orbital motion is only 
one part in à hundred million; and even the accuracy of 
astronomy could not display any effect of that order of 
magnitude. There are stars which move 200 miles a 
second, but even these have only ,!; per cent. of the speed 
of light, and the excess inertia will be only one part in a 
million. The only known place where charges or charged 
matter move at speeds greater than this is in à vacuum 
tube. There the cathode-propelled particles are flying 
20,000 miles a second, or one-tenth the speed of light, and 
they may have 1 per cent. excess inertia, or more if they 
can be persuaded to go still faster. 

The substance of the above digression on the effect of 
rapid motion was written in connection with the Liverpool 
meeting of the British Association in 1896, and was com- 
municated orally and very briefly to Section A in a 
discussion on the mechanism of the production of X-rays; 
for I then thought that unless great speeds sufficient to 
disturb the static field were reached by the cathode 
particles they would not serve as efficient producers of 
the rays when suddenly stopped ; but the matter has been 
gone into more fully now, and not only Mr. Heaviside's 
vol. i. of “ Electromagnetic Theory," p. 57, may be referred 
to, where the cireumstances of sudden stoppage of a charged 
body moving with the speed of light are illustrated, but 
also a paper by J. J. Thomson in the P/zlosophical Magazine 
for February, 1898, dealing powerfully with the more 
general problem. 


LEGAL INTELLIGENCE. 


GALVANIC BATTERIES. 
Alleged Infringement. 


On the 20th ult. the Court of Appeal, composed of Lords Justices 
Vaughan Williams, Stirling, and Cozens- Hardy, gave their considered 
judgment in the case of the Patent Exploitation Company, Limited, 
v. Siemens Bros. and Co., Limited, on the appeal of the plaintiffs 
from a judgment of Mr. Justice Buckley in the Chancery Division. 
The action was one brought to restrain the alleged infringement by 
the defendants of tho plaintitfs’ letters patent No. 1,110 of 1890 for 
an improvement in galvanic batteries. The facts of the case were fully 
reported in our issue of the 12th ult. 

Lord Justice Vaughan Williams, in giving judgment, said he 
agreed with Mr. Justice Buckley that the real issue in the*case was 
novelty or subject matter, and certainly was neither utility nor 
infringement. There could be no doubt that the plaintiffs’ battery 
had achieved a great commercial success, and met a want not hitherto 
satisfied. It was a really useful invention, and the defendants’ battery 
was the plaintiffs’ battery plus a useless and immaterial addition. The 
defendants said that the plaintiffs’ specification wanted the charas- 
teristic novelty necessary to support the grant of letters patent. It 
was important when the Court came to construe the plaintiffs’ specifi- 
cation and claim to see whether the plaintiffs’ battery, in so far as it 
exhibited novelty, constituted a useful invention, His Lordship then 
read the plaintiffs’ specification and claim, and said that he could not 
agree with the argument addressed to the Court on bebalf of the 
defendante that the claim should be limited to a certain class of 
battery. He could not think that that construction was right. He 
came to the conclusion that the plaintiffs’ patent properly construed 
had both novelty and subject matter, and had not been anticipated. 
He thought for these reasons that the appeal should be allowed. 

Lords Justices Stirling and Cozens- Hardy concurred. 

The appeal was accordingly allowed, with costs. 

We understand that the defendants intend ‘to take the case to the 
House of Lords. 


CHARING CROSS TUBE RAILWAY. 


In the Chancery Division Mr. Justice Swinfeu Eudy heard an appli- 
cation on behalf of Mr. Robertson, the lessce for a term of 21 years of 
2 house on Haverstock-hill, for an injunction to restrain the Charing 
Cross, Euston, and Hampstead Railway from creating a nuisance hy 
noise in the executiou of the works at their Belsize-park Station. 


The plaintiff took the lease without notice of the intended works. 
n November defendants’ contractors commenced the work at Belsize- 
park Station, and, with the exception of Saturdays, when the working 
ceased at 2 p.m., and Sundays, it was continued day and night. The 
plaintiff complained that the travelling cranes and the noise of the 
workmen in taking away the earth excavated prevented any con- 
tinuous sleep on the part of his family and domestics, and medical 
evidence was put in to show that their health was affected. 

The Defendants pleaded that what was being done was within 
their statutory powers. 

The Plaintiff, however, alleged that the work was in excess of 
defendants' statutory powers, for, if it could not be completod in the 
statutory time without working day and night, an extension for five 
yeara could be obtained from Parliament. 

Mr. Justice Swinfen Eady said he could not on the materials 
before him grant an injunction, and directed the motion to stand 
over til the trial of the action, the hearing of which would be 
cx pedited. 


COMPANIES" MEETINGS AND REPORTS. 


J. G. WHITE. 


The third ordinary general meeting of the shareholders in this 
Company was held on Monday at the offices, Cannon-street, E.C., 
Lord Arthur Butler presiding. 

The Chairman, in moving the adoption of the report, said the 
business of the Company continued to show very satisfactory progress, 
and there was every reason to hope that the present year would be as 
successful as the past year had been. They would notice fiom the 
report that it had been decided to change the close of the fiscal year 
to the last day of February of each year. The directors hoped to have 
the pleasure of calling the shareholders together again some time in 
May next for the purpose of approving accounts made up to Feb. 28, 
1903. The profit and loss account showed, after including the sum 
of £3,649. 16s. 11d. brought from last year, a total of £29,480. 13s. 3d. 
to be dealt with, and this it was recommended should be allocated in 
payment of dividends, free of tax, at the rate of 8 per cent. per annum 
on the preference and ordinary shares to Aug. 31, 1902, which will 
absorb the sun of £7,948. 14s. 9d., to place to reserve fund the sum 
of £10,000. and to carry forward to next year's account the sum of 
£11,459. 18s. 6d. This seemed to the directors to be a satisfactory 
method of dealing with the profits, and was in accordance with the 
conservative policy which was being adopted as the basis of the 
Company's operations. 

Mr. A. N. Connett seconded the motion, which was carried unani- 
mously, and a dividend at the rate of 8 per cent. as recommended 
was declared. 


MOTOR TRACTION. 


A meeting of this Company was held on Monday, when the fallow- 
ing resolution was to be submitted: That the liquidator be at liberty 
to sell any shares not sc claimed—7.c., under the scheme—and to apply 
the net proceeds towards the expense of liquidation and of carrying 
the said scheme and agreement into effect." This, it was claimed, 
would result in shareholders who did not desire to find another 
30s. a share being deprived absolutely of all interest in the assets 
created with their money, and, with a view of opposing the proposal, 
a committee, including Messrs. P. Mason, J. A Bartrum, G. Lacy 
Hillier, and Colonel Holden, issued a circular and secured a very 
remarkable response from the shareholders in the shape of proxies 
and promises of support. Asa result of this, the chairman of the 
Board (Mr. E. Undeiwood), on opening the meeting, announced that 
the resolutions would be withdrawn, aad: that the Board would not 
proceed on tho resolution of sale to the new company carried at the 
previous meeting. On the proposition of Mr. Munton (of Messrs. 
Munton &nd Morris) a committee of investigation was appointed, 
which will report to the shareholders at a subsequent meeting. 


FORTHCOMING EVENTS. 


Fripay, JAN. 2. 


Institution of Junior Engineers. —At 8 p. m., ordinary meeting. 
Paper: ‘‘ Marine Boilers, by Mr. H. M. Rosthwaite. 


SATURDAY, JAN. 3. 


Royal Institution. — At 5 p.m. Prof. Hele-Shaw on ‘‘ Loco- 
motion —tl.e Motor on the Rail : No. 2, Electricity." 
TUESDAY, JAN. 6. 
Royal Institution. — At 3 p.m. Prof. Hele-Shaw on ‘‘ Loco- 
motion—the Self-Propelled Ship.“ 
Tuunrspay, JAN. 8. 
Royal Institution. — At 5 p.m. Prof. Hele-Shaw on ‘ Loco- 


inotion— the Flying Machine." 

Institution of Electrical Engincers.—4A. 8 pau., ordinary nivel- 
ing. Papers: „ Notes on Recent Electrical Desigu, ' by 
Mr. W. B. Esson; and * Notes on the Manufacture of Large 
Dynamos and Alternators.” by Mr. E. k. Scott. 

Sarurpay, JAN. 10. 

Glasgow Scientific Society.—At 7.50 p.m., ordinary meeting. 
Paper: Recent Developments in the Cas- Engine and the Utilisa- 
tion of Blast Furnaces, by Prof. T. Hudson Beare. 
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WORTHY OF HIS HIRE. 


The Times during the past year has had a good deal to 
say concerning railway management, and one correspon- 
dent referred to a phase of the subject which finds appli- 
cation in many other directions. He pointed out that 
amongst the directors of the various companies were to be 
found some of the wealthiest and most successful of 
business men. The directors, however, are only titularly 
responsible for the success of the railways, the really 
responsible men being the various officials at the heads of 
departments. It was pointed out in the correspondence 
referred to that the capital for which these men were 
responsible was largely in excess of that employed in 
private businesses, but that the reward of success in 
private enterprise was very largely in excess of that 
of any official. In other words, it was intimated 
that the permanent responsible officials were not 
suitably rewarded for the services rendered. That 
dictum is, of course, open to discussion, but, as we have 
before done, and as we expect todo again, we wish to direct 
attention to the question of the pay of responsible officials, 
whether those officials are employed by companies or 
corporations. The amount of capital invested in electrical 
undertakings in this country is increasing by several 
millions of pounds per year. The men officially responsible 
for the success of the various undertakings are for the 
most part young, possessing almost inexhaustible energy, 
and no lack of ability. These men are naturally accumu- 
lating experience with every day's responsibility ; a large 
part of that experience is no doubt gained at a 
greater or lesser expense to the employers— but it is 
gained, and it is a valuable asset not only to the mon 
themselves, but to the employers also. Do the employers 
always recognise this fact, and do they realise suff- 
ciently that ofttimes a change of official is not only a dis- 
advantage but a considerable money loss! Of course, 
there always will and must be changes, because there are 
only a certain number of plums in the profession —the 
rest are gooseberries. The gooseberries, however, differ 
in size and quality, and the better ones are scrambled after 
almost as much as the plums. In short, the employers in 
many cases are not paying value for the services rendered, 
and the employé looks upon his position merely as a 
temporary one till something better comes along. 
Changes, we say, there must be; but need there be 
so many! We are not referring to changes that pro- 
ceed from some other cause than the amount of salary ; 
they are inevitable. Again and again changes occur 
because of a prospective increase of fifty pounds in 
salary, and a newcomer with no experience of the district 
or its peculiarities is brought in to do the work. It may 
be questioned whether this is not done at a greater loss 
than would balance the increase of salary required. There 
is another point in connection with officials that may be 
mentioned here and now. The officials are engaged as 
experts in their particular direction, yet frequently 
their expert knowledge is set at naught by men who 
are absolutely ignorant of the subject in question. It 
often happens that the expert is asked to report. He 
does so. Then some ignorant individual suggests a 
report from another expert to confirm, or the contrary, 
the report of the first expert. We have known cases 
where several experts have been called in and enough 
money paid in fees that might have been used to doa 
large part of the contemplated work. When will inexpert 
men get enough sense knocked into them to know there 
is no royal road to anything, and that experts differ in 
the way they arrive at the same end, and that the existence 
of differences does not mean inferiority or superiority ef 
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methods employed. Advice is of little use, but we should 
advise that when an expert is required, engage one fully 
competent, and give him full and complete confidence. 
That is the only way to obtain good work and successful 
results. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.” 


ADDRESS REQUIRED. 


N.B.—Will Mr. H. T. Canon, who wrote us from Lecds 
on Dec. 12, kindly forward his correct address! A letter 
addressed to the house mentioned in his letter has been 
returned to us marked Not known."—Enp. E. E. 


TAUNTON. 


SIR, — In your issue of the 19th inst. (so I gather from 
the Somerset County Express, where your article is quoted) 
you had some rather strong remarks and conclusions with 
regard to the late disputes concerning our borough electrical 
engineer, the electric meters, etc. As I know Mr. Thornhill 
and Messrs. Witham, sen. and jun., and as you state 
* both sides should be permitted to state their case,” and, 
further, that the proverbial love of fair play must be 
considered," I hope you will afford me a little space to give 
& few facts with regard to the other side from that which 
you have taken. 

I write as one who, knowing the facts with regard to 
both sides, desires to see fair play accorded to Messrs. 
Witham, and not unfair advantage given to Mr. Thornhill. 
You state Mr. Thornhill “ is young, has a future at stake, 
and his honour is dear to him,” etc. All this not only 
applies to him, but also to Mr. A. E. P. Witham, who was 
& fellow pupil with Mr. Thornhill at the Taunton electric 
works, in that department being only three months junior 
to Mr. Thornhill. 

You term the matter an imbroglio. Now, if it is, who 
brought it about ! 

1. Mr. Thornhill acknowledged that meters have been 
tampered with, and he tried to justify this action. How 
he succeeded in his justification electric light consumers 
and the general public have judged, and their general 
conclusion is that the attempted justification was a complete 
failure. 

2. In June last Mr. Thornhill’s attention was drawn 
privately to the facts by Mr. Witham, jun., and subse- 

uently (Aug. 16) the chairman of the Electric Light 
Commits was asked by Mr. Witham, sen., for an inter- 
view, but this offer of fair play was refused. This shows 
that Messrs. Witham did not attempt to steal a march," 
but only desired that everything should be fair and above 
board.” 

3. After this refusal another letter was sent to the chair- 
man, but not even a reply was vouchsafed to this. In this 
letter it was stated: “I regret you have not seen me, 
therefore you must not blame me for any steps which I 
may deem fit to take after this date." 

4. On Aug. 29, by request of Mr. Witham, sen., Mr. 
Thornhill saw him at the parade-room respecting the 
written instructions to Mr. Witham, jun. when every 
matter could have been put right. Mr. Thornhill was 
thoroughly confused, and tried to treat the whole matter 
with contempt. Until that time these two were perfect 
friends, but afterwards, what a difference? Whose fault 
was this? The one who rejected the friendly overtures. 

5. Mr. A. E. P. Witham, who, as I have already 
remarked, has a future about which he is anxious and 
honour which is very dear to him, was dismissed for 
refusing to do illegal acte, and Mr. Thornhill is retained. 
What will be the probable result? Without doubt the 
illegalities will be eontinued. 

6. I am positive that at the magisterial partial hearing 
the prosecuting solicitor offered to take the case to the 
county court if the Electrical Committee would guarantee 
to defend the action; but this they refused to do. This 


proves they were aware that bad practices had been carried 
on, and they did not desire these should be exposed and 
amended. 

7. You may use the word “ busybody,” but surely this 
does not apply to Messrs. Witham, for they have only 
done a very small portion of what was their duty in this 
matter, and for that the public are aware that they are 
greatly indebted to them.— Yours, etc., 

TRUTH AND JUSTICE. 


[We had hoped this matter would have been dropped, 
but the supporters of Mr. Witham cannot see themselves 
as others sce them (to slightly parody Burns), and needs 
must continue to show a lack of logical reasoning, though 
probably a surcharge of emotional sentimentalism. Our 
correspondent gives no single word of justification for a 
criminal charge such as was instituted against Mr. Thorn- 
hill, and to ery * You're another" with regard to his friend 
is nonsense. No criminal charge was made against Witham 
senior or junior, and to talk about their future and their 
honour in similar terms to those concerning Mr. Thornhill, 
who had a criminal charge laid against him, is crass 
stupidity. We are not interesting ourselves about a petty 
squabble relating to meters and office methods, not, de it 
remembered, introduced by Mr. Thornhill, but merely 
continued by him from a predecessor's organisation —an 
organisation which must have been considered and accepted 
by the committee. We are condemning the subjecting a 
public official to a criminal prosecution upon the flimsiest 
and most contemptible grounds ever put forward in justifi- 
cation. Mr. Witham and his friends may assume that 


every word they say is true, and every act they have done 


conscientious — we again say, nothing said or done justified 
a criminal action, nor do their subsequent explanations 
show they had any duty in such a direction. We shall 
not publish any more correspondence on this matter.— 
Ep. E. E.] 


INTERNATIONAL ASSOCIATION OF MUNICIPAL 
ELECTRICIANS. 


Sir,—I shall be obliged if you will give prominence in | 


your valuable journal to the following letter addressed to 
the members of the International Association of Municipal 
Electricians : 


Gentlemen, —Your Executive Committee is pleased to. 


announce that several papers, covering many subjects of 
interest to the electrical engineers, have already been 
promised for our next convention at Atlantic City, N.J. 

Believing, however, that is possible some of our members 
may desire to suggest topics, your committee will be 
pleascd to receive any such suggestions and offers of papers. 
These suggestions should reach the committee not later 
than Feb. 1, 1903. As the papers will be read at the 
convention in abstract only, it is necessary that they be 
printed and distributed beforehand, that the members may 
become acquainted with their contents for intelligent 
discussion. Persons presenting papers will, therefore, 

lease bear in mind that such papers must be in Secretary 

oster's hands not later than July 1, 1903. 

With a view of increasing the value of our Question 
Box," the following is proposed : Members desiring infor- 
mation on subjects connected with municipal electrical 
affairs are invited to send their questions to the com- 
mittee. The question will be assigned, as far as possible, 
to gentlemen believed to possess special knowledge of the 
information desired, with a request that they prepare the 
answers for the next convention. The questions and 
answers will not be printed beforehand, like the papers, 
but will be read at the convention by the persons to whom 
they have been assigned. It is believed that the publica- 
tion of such answers in our annua] report will tend to 
increase its value as a work of reference. 

The co-operation of each and every member is requested 
in order to make our next convention the most successful 
in the history of the association. Do not, therefore, rest 
content with merely reading this circular letter, but send 
your suggestions and questions to the committee, and in 
that way assure us of your interest and support. 

Members are urged to use every effort to increase the 
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membership. A special circular on this subject will be 
sent later in the year.— Yours fraternally, 

WALTER M. PETTY, Chairman. 

W H. THoMPsoN, President. 

JERRY Murpuy, First Vice-President. 

ADAM Bosch, Treasurer. 

ELMER G. Loowis 

Wm. BRoPuv 

A. S. HATCH 

J. B. YEAKLE 

F. C. MAson 

W. Y. ELLETT 

G. F. MACDONALD 

WM. CRANE 


FRANK P. FosTER, Secretary, Corning, N.Y. 


Executive 
"Committee. 


THE MAINS SUPER. 


There's a widow in sleepy Chester 

Who mourns for her only son, 

Who is dead as the Dodo unto her 

Till his mains have been cured of their fun, 
And there's Slap-dash Mickey the jointer, 
Who knows how the mischief was done. 


For every man there comes a time of reat, 

Of rest from daily toil and plan and plot, 

When he lets vocation go and vacation has a show 

And his business cares are all of them forgot. 

But the solitaire exception to this rule 

Are the men for whom the Angels drop their tears; 

For cares will surely follow iud wil make all pleasures 
hollow 

To some Central Station Mains Engineers. 


The Curfew tolls the knell of parting day, 

And all the world goes cheerful home to tea, 

But an “earth” is on the “arc,” and the lamps are all 
a-dark, 

So the mains man is as busy as a bee. 

Hell seek his “virtuous walk" by early morn, 

If Ill-Luck has not his efforts made in vain, 

But he'll sleep with ears half-cock, fearing every street 
door knock 

Is the summons to a dead short on a main. 


He does not go on Sunday to his church, 

But he tests with current off where'r he can; 

And his only praying done from the morn till set of 
gun 

Would be better for a filter and a fan. 

Extra payment for the overtime he works 

Is in order for his minions, not for him; 

But he does not give a hang if he's saved a fuse's bang 

And the leakage indicating lamp grows dim. 


So far as this true story has been told 

Which of the twain ean you condole with most : 

The mains man and his woes, or the Cable Firm who 
knows 

That the job is one of which they cannot boast. 

For the cables were O K—some in their youth, 

But a predecessor's system of neglect 

Had upset their vital powers, worse than whisky and 
late hours, 

And their promise of great megohmage was wrecked. 


So, if you'll look after your cables: 

Your cables Il look after you; 

And don’t be put off with the fables 

Of what your mains jointer can do. 

Just watch that he treats em more tender; 

Don't risk making joints when it rains; 

You may go where you please, but you'll never 
find ease 

Where they do not look after the mains. 


B. C. H. J. 
—— —— 


Brussels. —The Government Railways 5 require tenders 
for nine dynamos. Specification No. 897. Tenders by 1 p. m. Jan. 7. 


SOME LIMITS IN HEAVY ELECTRICAL 
ENGINEERING.* 
BY JAMES SWINBURNE, PRESIDENT. 


(Continued from page 917, Vol. XXX.) 


The Gas-Engine.—There is no other comprehensive name 
that covers the type of engine worked by gas and oil. The 
combustion need not be internal, and, perhaps, will not be 
internal in the future, but in a sense all are worked by 
gases. The simplest ideal form is a machine that pumps 
a small volume of air under a high pressure into a furnace 
and draws out a large volume of gases at the same pressure 
and a very high temperature. The engine should then 
expand this gas down to the temperature of the air. The 
limits of tle gas-engine are essentially constructive, and 
the difficultiesin the way of large gas-engines are enormous. 
Theoretically, the gas-engine has a very great advantage. 
The possible range of temperature is so high that the 
mutivity approaches unity. In addition to this, the com- 
bustion, whethor inside the engine or not, is very efficient. 
But a reciprocating engine cannot work at the temperature 
of burning carbon, or hydro-carbons, so that furnace gas 
at say 2,000deg. À. cannot be led along pipes and used in 
a reciprocating engine. Ifthe mutivity is sacrificed, and the 
furnace gases diluted with cold air from the pump, this plan is 
inferior. The hightemperature can be used by burning inside 
a cylinder or explosionchamber cooled by water. The hot gas 
is then surrounded by a cool layer, but most of it is ata 
very high temperature. Then we come on two difficulties. 
First, if the gases are exploded there is great strain on all 
the working parts. Next, there is difficulty about the 
expansion. It would be good to make the engine com- 
pound, but then the valves give trouble. The valve has 
to deal with a rush of gas, which in a compound engine 
would be little below the explosion temperature. Even 
with great expansion in a single cylinder there is much 
difficulty about the exhaust valve. Piston valves are alone 
used for steam at high temperatures, but for much higher 
temperatures, such as the exhaust of a gas-engine, a mush- 
room valve is generally employed. Opening a mushroom 
valve against the gas in a large engine means a matter of 
tons. There would clearly be difficulty in leading hot 
gases about through complicated valve passages to inter- 
mediate and low-pressure cylinders. All the same, when 
gas-engines have the field to tnemselves and compete 
closely, the compound gas-engine must come in. At 
present we waste a great deal of energy in the exhaust, 
and we have to make the cylinder large enough for 
the expansion and strong enough for the explosion. 
Then as the exhaust is chemically different from the 
original mixture, we must either halve the power by 
using the Otto or Rochas cycle, or we must adopt some 
other method of scavenging, or use an ordinary com- 
pression pump. It is thus clear that though we begin 
with gas at going on for 2,000deg. A., with a mutivity 
at a lower temperature of the air, 0°86, we have to 
exhaust at such a high temperature that the mutivity is, 
say, 0°4, or a little better than in the steam-engine. If a 
certain range of temperature is available, it is better to 
have it at à low temperature, so that the mutivity is 
greater.  haising both temperatures is like hoisting a 
reefed sail higher without unreefing it. (Except in a heavy 
sea) the lower part of the sail is most efficient. We have 
thus in the gas-engine a machine which from a thermo- 
dynamical point of view ought to be exceedingly good; 
but the difficulties in building, especially very large engines 
to utilise the high possible mutivity, and saving by having 
the heat produced where used, reduce the efficiency of the 
gas-engine enormously. In spite of that, the large gas- 
engine seems likely to oust the steam-engine for large 
powers during the next few years. The best way to get 
a high efficiency out of a gas-engine would probably be to 
make it compound, exhausting at a temperature suitable 
for raising steam. The steam-engine would then exhaust 
at a temperature suitable for raising SO, vapour. But the 
chances are that Dowson, Mond, or other producer yas 
will be available at such low prices that the extra steam 


E Inaugural address delivered before the Institution of E'rctrical 
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and dioxide engines would not pay for attendance, interest, 
and depreciation. With very cheap gas the first thing 
is to make big engines, the next to make them so that 
they never break down, and the last thing, to make 
them efficient. The  gas-engine may be, compara- 
tively speaking, in the state Watt left the steam-engine, 
but it will doubtless make very rapid advances, as it 
is in the hands of very competent and highly-educated 
engineers. I have said nothing about the oil-engine, of 
which tbe Diesel] may be taken as the most prominent 
example. I have never seen or tested a Diesel, but see no 
reason why it should not be as claimed. There seems to 
be great prejudice against it because it is novel. When 
people, especially English people, strongly condemn a new 
thing without giving specific reasons, it is safe to conclude 
that it is very good. 

Dynamos.—As regards efficiency, we have reached the 
55 limit already, for further reduction in dynamo 
osses would make no appreciable difference in the total 
efficiency of a station. In fact, we are rather following 
Continental practice in having slow-running machines with 
many poles, even for direct currents, and efficiencies are 
perhaps lower for large machines than in the best English 
practice of a few years ago. This is also true as regards 
output from a given size. We are not likely to make much 
advance in dynamos now, as we are limited on one hand by 
the hysteresis loss in iron, which prevents our using higher 
inductions in armatures, and low permeability, which limits 
our field and armature tooth inductions. It does not seem 
likely we will now find iron much better in either respect. 


Nor are we likely to find a better available conductor than 
pure copper. As insulator we have mica. It looks, there- 
fore, as if we were within sight of our limits in dynamo 
and motor designs. Though dynamos are limited in speed 
generally to that of the driving engine, it is possible to 
make a dynamo give an output corresponding to a much 
higher speed. In order to get several periods per revolu- 
tion, alternating dynamos have perhaps from the beginning 
been made with a number of field and armature coils, so 
as to be in a sense a collection of elementary dynamos. 
Mr. Mordey showed how to make an alternator with only 
one armature and ono field-magnet coil. Fig. 2 shows a 
way of getting a pressure corresponding to a high speed in 
a direct-current generator. The field has a number of N 
and S poles in succession, as usual in an alternator. The 
field is laminated. The armature is drum wound as if for 
a two-pole field, and it has teeth which come opposite N 
poles on one side of the machine and S on the other. A 
very small movement of the armature causes the positions 
of correspondence to change rapidly, so that the magnetic 
field rotates rapidly. Thus, if there are 11 armature 
teeth, and the speed is, say, 200 revolutions, the field 
rotates at 2,200, giving the corresponding pressure. If 
the field rotates with the armature, the effective speed is 
2,000; if the other way, 2,400. The difficulty in such a 

machine will arise from magnetie leakage. The armature 


2] 


reaction is also considerable. But reversing devices 
analogous to those proposed and used by Edison, Houston, 
Sayers, Atkinson, and others, are available, and the 
machine may be made so that the armature largely excites 
the field in the case of a generator,and wholly excites it in 
the case of a motor. It is a question whether such a device 
as this may give us a light compact railway motor. 

Transformers.—In alternating transformers there has 
been little room for improvements for the last 10 years. 
The “ageing” of the iron was a trouble, but now there 
seems little possible advance. 

Secondary Balleries.— The secondary battery in central- 
station work has been used as a store to equalise 
the load, and to reduce the running plant. at the 
times of heavy load. Owing to the high ſull-load 
station pressure with feeder systems, the station 
battery is generally for use at light loads only. But the 
secondary battery bas for a long time been on the border 
of success for traction work, both on tramways and on the 
road, and a further improvement in batteries may be 
expected to produce very great changes in important 
branches of engineering. The first question asked is, 
Why do we stick to iead? The answer is that the case is 
very special, and other things will not do We are 
practically limited to lead, at any rate in acid cells. Take 
first the plate that oxidises on discharge. It should not 
dissolve in the electrolyte, as if it does the deposition and 
solution will be uneven, and the plate will grow trees and 
come to grief. This puts zinc out of court, unless some 
electrolyte is used which gives some insoluble salt of zinc, 
which does not attaok zinc on open circuit, and which gives 
a good E.M.F. with it. Iron is out of court for the same 
reason; there is no suitable electrolyte. The strong organic 
acids, such as trichloracetic or oxalic, are apt to have 
their positive radicles split up by electrolysis, even if a 
strongly positive metal can be found with an insoluble salt. 
Lead is thus the only metal practically available in an acid 
electrolyte. Silver in hydrochloric acid would give no pres- 
sure, and the acid would be decomposed at the anode. On 
the other plate we need an insoluble depolariser, else a two- 
fluid cell must be used, involving a porous diaphragm, 
diffusion, and  impracticability. Not only must the 
depolariser be insoluble, but it must be converted into an 
insoluble body on discharge. The coating must be a con- 
ductor in one state or the other, or there will be no proper 
contact. In the lead cell there is always enough percxide 
and metallic lead in the coatings to secure electrical contact 
though the discharge product is an insulator. The depolaris- 


ing coating must be connected to a conducting plate 
which is not attacked by local action. Lead and silver 
are the only available metals, and sulphuric, and perhaps 


phosphoric, the only acids, for the nitrate of lead is 
soluble, and Bo rios: acid is decomposed by lead 
peroxide. L is protected by its coating of sulphate, 
or peroxide, as the case may be. It thus seems as if we 
were limited almost absolutely to lead and sulphuric 
acid. It is wonderful that we have the lead cell at 
al. We owe it to the chance observation of Planté. 
The theory was not understood fora long time. For many 
years it was thought that the pressure was due to the 
PbO, and Pb changing into PhO. The acid was merely 
put in to make the electrolyte conduct, and sulphuric was 
used because people used it in gas voltameters, and they 
never thought that it ought to be as strong as practicable 
to give the pressure and output. The formation of lead 
sulphate was regarded as a difficulty to be overcome. In 
the lead cell we want lightness, large capacity, cheapness, 
rapid discharge, efficiency, and mechanical strength and 
durability. These qualities are mostly antagonistic. Large 
capacity means rapid deterioration ; mechanical strength 
means weight. It is thus no use testing a cell for capacity 
without testing the efficiency and durability too, and so 
on. Published battery reports are often misleading, because 
they omit essential information. In an alkaline electro- 
lyte such as caustic, such metals as iron, nickel, cobalt, and 
copper form oxides which are insoluble. The metals are 
thus electro-negative in caustic, like gold or platinum in 
acid. The electrolyte here acts merely as a conductor, 
as the dilute acid was supposed to act in the lead cell. 
The pressure is thus chiefly due to the change from metal 
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tc oxide on one plate less the reduction on the other, and 
is small. There may be a Gibbs-Helmholtz temperature 
coefficient pressure in addition. Though the pressure is 
smaller, the metals admit of light plates or grids, and the 
coatings may conduct in both states, instead of only one, 
as in lead cells, so that a larger proportion of the coating 
may be active. The future of this type of cell is uncertain, 
as very little has been published as to results. Our limits 
in secondary batteries thus seem to be settled by the need 
of having insoluble electrodes and insoluble coatings. 
Cables.—The conductor itself can hardly be improved, 
but there is great room for improvement in the insulation. 
It is largely the insulation of the cables that limits our 
ressures, and, thereforo, our distances of transmission. 
or 1,000-kw. cables the cost is about a minimum for 
8,000 volts, above that the cost of insulation increases 
faster than the cost of copper falls. It is exceedingly 
unlikely we have reached the limit in insulation. "There 
is no branch of electrical engineering so important as cable- 
making. Cables form a large portion of the capital outlay 
in large systems. Yet there is no branch of the industry 
which is run on less scientific lines. The days of secret 
mixtures known only to the workman who makes them 
may be passing away; but even now the whole art of 
cable-making is a question of trial and error, with a good 
deal of the last component. Engineers do not know now 
whether rubber is better than paper, nor can they tell what 
any particular make of cable will ‘be like after 10 years’ 
use. We do not even know how to test a cable. Some- 
times we test it as if it were a telegraph wire; at other 
times we test with twice the maximum pressure, and if it 
does not break down we trust we have not injured its con- 
stitution, and put it down ; or we break down a little bit 
and assume it will all stand some proportion of the break- 
down pressure. Apart from resistance to rupture and 
leakage, capacity and dielectric hysteresis are important 
factors. In alternating work capacity may produce very 
unexpected effects. In series with an arc, say at a switch, 
oscillation may beset up. When condensers were made at 
Teddington they were sent out with printed instructions 
to avoid switching off. They had to be switched off in 
shunt to, or in series with, a resistance. The loss of power 
by dielectric hysteresis has again been discussed recently, 
and whatever its exact amount may be in different cables, 
it is often a very serious factor. We do not seem to 
have arrived at anything like the lower limit of this yet. 
Overhead bare conductors for very high pressure are not 
used in this country. There is a fairly definite limit to 
the pressure available. When the fall of pressure or 
dielectric stress just round the wire exceeds the breaking- 
down value of air, the air is “torn” and discharges take 
place which involve considerable loss. This can be reduced 
by increasing the size of the conductor. It may thus pay 
to use aluminium or even zinc, or a combination for very 
high-pressure overhead power transmissions. If zinc falls 
in price much relatively to copper, it may come into use for 
bare conductors. 
Condensers.—It is hardly worth while discussing con- 
densers now, as there is generally excess of capacity on 
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systems, so that the current leads relatively to the 
ressure; and there seems to be no demand for con- 
ensers. Condensers can be made which will hold their 
charge for several weeks without perceptible fall of 
pressure. Bringing the poles of a large station within a 
small fraction of a millimetre over an enormous area with 
nothing but a few thicknesses of paper between them does 
not appeal to an engineer. A more mechanical form of 


condenser might be made, as in Fig. 3, if it is ever wanted. 
A coil of copper or aluminium is held in a strong radial 
field so that it is free to move at right angles to the field. 
If the equation of motion is worked out it will be found 
to behave like a condenser on an alternating current. I 
do not know how it would sound. Some 10 or 12 years 
ago l urged the use of over-excited synchronous motors 
for taking up idle lagging currents. This method is now 
used frequently, and it lessens any demand there might be 
for condensers. 

Light —Our chief work until lately has been producin 
light. Here the inefficiency and waste is prodigious, an 
though it is mostly unavoidable, there is still great room 
for improvement. We take great care over our stations, 
watching every penny from the coal shovel or mechanieal 
stoker to the station meter. We quarrel over 1 per cent. 
in the generators. When we get to the mains we care 
less, and once we have got to the consumers’ meters we 
care nothing at all. Practically all light is wanted for use 
by the human eye. The human eye is exceedingly sensi- 
tive; it is calculated to see a distant star when receiving 
10-5 ergs per second, so that one watt would enable, say, 
five thousand billion people to see stars with both eyes, 
but it would have to be used economically. In reading a 
book the eye would need much more than this ; and then, 
as the book radiates light in half of all directions, only a 
little is used by the eye, so even if all the light from a 
source were concentrated on a book there is enormous 
waste by useless radiation from the book. But the source 
of light does not illuminate only the book; the book 
probably subtends a small solid angle, so we have another 
source of waste. The eyes reading a book in a fairly good 
light want something of the order of two ergs per second, 
so that a watt would only work the optic nerves of, say, the 
inhabitants of London. But the book, say 200 square 
centimetres, would need, about 3,000 ergs a second to 
illuminate it. A candle,“ which gives a light of 4 x, 
radiates about 0:2 watt, or five candles a watt; that is to 
say, at an efficiency of unity we would get 5 c. p., or 
20 units of light per watt. The efficiency of a glow 
lamp is only about 0:25 c.p. per watt, f or 0:05, so there is 
room for improvement. The first thing, naturally, is to 
see what limits there are in the way of increased efficiency. 
The obvious goal is direct production of “light without 
heat," by which is meant producing only the rays of wave- 
lengths which affect the eye. The firefly appears to succeed 
in this. The radiation is obviously not that of a hot body, 
any more than the phosphorescence of jellyfish or microbes 
or phosphorus It has been suggested that, though the 
radiation is not that of a hot body, it can only be pro- 
duced at the efficiency which a hot body giving the same 
colour would give. Personal discomfort would prevent the 
vainest firefly from generating more than, gay, 0'1 watt 
per square centimetre of cooling surface, and anyhow the 
insect appears to develop no appreciable heat. 

There is no thermo-dynamical reason why electrical 
energy should not be converted directly into radiation of 
any wave-length without loss. I do not know if there 
is any molecular impossibility, but apparently our limits 
are practical—that is to say, it may be done, but we have 
not yet hit on the way of doing it. The vacuum tube 
appears to be a means of converting electric power direct 
into radiation. The Cooper-Hewitt lamp, for instance, 
gives an efficiency of about three candles per watt, or 


* THE STANDARD CANDLE.—The standard candle, which ought co 
give a light of 47, is about as absurd as the horse- power. The candle 
and the horse are about equally nearly obsolete, and the candle is 
about as likely to give & candle-power—or 4 r units of British light 
as a horse to give a horse-power. The horse has one advantage over 
the candle: he is not inextricably mixed up with the 4 z controversy, 
and well-meaning people do not try to rationalise him as a unit. 


+ INVERTED Ratios.—There is a curious tendency among engineers 
and other scientific men to get ratios wrong. People talk of efficiencies 
in watts per candle; pounds of steam per horse-power hour,“ a 
specially barbarous unit; insulation in megohms per mile: specific 
resistance in microhms per cubic centimetre ; and muzzle velocity in 
foot-seconds ; while elasticity is defined so that perfectly elastic means 
absolutely rigid. The candle foot and ‘‘candle metre” or ‘‘ carcel 
metre" are now coming in to add to the unnecessary inaccuracy and 
confusion. It is sincerely to be hoped that we soon have light units 
in terms of watts and temperature of radiation, so as to fit into the 
C. G. S. system. 
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something like 0°6. All these figures as to light are a 
little vague. Unfortunately, the light is of a very bad 
colour. It is very actinic, but the wave-lengths are too 
small. One method is to degrade the light by making it 
act on silk dyed with matters which lower the radiation to 
a redder colour by fluorescence. 


(To be continued. ) 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


545. When starting up an induction motor (three-phase, 5,000 volta), 
a resistance is inserted in the rotor circuit, which is cut out when 
normal speed is reached, the rotor being then short-circuited. 
This resistance is said to increase the starting torque of the motor. 
Please explain how this is brought about.—R. 


546. It is required to equip about eight miles of single tramway track. 
The road is a fairly level one, with one or two short gradients of 
1 in 15. Show how much generating plant and rolling-stock will 
be required to maintain an eight-minute service; also show how 
the number and section of trolley and return feeders required is 
arrived at, the power station being about the centre of the line. 
Give a diagram of distribution system. — BoOSTER. 


ANSWERS. 

Question No. 539.— The governor of a 12-h.p. water turbine (fall 
20ft.) driving a 10-kw. compound dynamo (220 volts), is not 
sufficiently sensitive to maintain a constant speed and resultant 
steady voltage when load on dynamo is of a fluctuating nature. 
Would it be possible to secure a fairly constant E.M.F. by 
means of a solenoid connected across the mains, with its arma- 
ture actuating a liquid resistance in series with the shunt winding 
of the dynamo! Supply sketch with dimensions and particulars 
of this, or alternative suitable arrangement. 

Best Answer to No. 539 (awarded 105.) .—The method 
proposed in this question of remedying a want of sensi- 
tiveness on the part of the governor by strengthening 
the field of the dynamo, is obviously a very faulty 
one. Suppose that the machine is running at a steady 
rate on a constant load, and that an increase of load 
comes on, the first effect is a decrease in the speed. This 
causes a lowering of the E.M.F., which in the proposed 
arrangement would cut out some resistance from the shunt 
coil circuit, and so strengthen the magnetic field, but as we 
have given no more power to the machine, its speed will 
just decrease in a ratio corresponding to the increase of 
field strength, and the E.M.F. will remain at its low value. 
There is, therefore, no remedy to be found except the 
fitting of à proper governor which will respond to changes 
in the load, or regulating by hand. Now, the fall of voltage 
at heavy loads may be due to either (a) a decrease in speed, 
or (b) an under-compounded dynamo, and “R. V. M." 
should make certain as to which of these two is the real 
cause. This can easily be done by running the machine at 
constant speed and noting the E.M.F. at various currents, 
the speed being regulated by hand. 

(a) If we find that the turbine is not able to keep a 
constant speed at varying loads while the dynamo gives a 
satisfactory characteristic, we ought to try to replace the 
existing governor on the turbine by a more efficient one. 
Now, the fluctuations in load may be of two kinds: (1) 
they may be frequent and great, as in a motor load; or 
(2) they may come on steadily and slowly. (1) In this 
case, as is well known, there is very great difficulty 
in the regulation of a water-motor, much more than 


in a steam-engine. The water does not respond so quickly 
to changes in the valve opening. Water, being much heavier 
than steam, has a great amount of inertia, and a sudden 
closing of the valve creates a very high pressure at the back 
of it, so if the speed increase, and the governor partially 
close the valve, the great mass of water coming on the to 

of the valve raises the pressure, and the change in speed 
is not felt until the excess inertia has been used up. The 
most satisfactory method of mechanical governing that I 
can imagine is an arrangement similar to the supple- 
mentary governor of Knowles, as shown in Fig. 1. There 


Fre. 1. 


we bave a very powerful governor of the centrifugal loaded 
type acting on the spindle which opens or closes the 
governor valve ; this spindle is in two parts, joined by a long 
nut and pulley, e, with right and left. screws on the 
respective spindle ends. We also have a disengagement 
governor carrying two pulleys, a and 5; between these 
is placed another pulley, c, on a shaft at right angles 
to the governor spindle. An increase of speed raises 
pulley a to engage with c, and sets shaft, d, in 
motion, which again turns nut, c, thus the valve spindle, 
and decreasing the water, and vice versá. The ordinary 
governor must respond to the jerky fluctuations of load, 
while the other will regulate for a continued increase or 
decrease. (2) In this case we may do away with the 
ordinary governor, and use the disengagement governor to 
work the valve direct by means of a worm and wheel, as 
shown in Fig. 2. The great advantage of this form of 
governor is that there is a definite valve opening for each 
load, and also that the engine power is used to open and 
shut the valve, allowing the use of a less powerful governor. 


Fic. 2. 


(b) This case would require either that the dynamo coils 
should be readjusted to give a constant E.M.F., or else that 
a governor electrically operated in proportion to the 
E. M. F. should be fitted. e might make a solenoid whose 
coil was connected across the mains, operate an iron core 
so as to engage A, the governor shaft, of Fig. 2 with either 
of two pulleys arranged on another shaft driven from the 
dynamo. 

“R. V. M." has asked for dimensions, but has not given 
sufficient information to enable anyone to supply dimen- 
sions.—D. R. 


Answer to No. 539 (awarded 7s. 6d.).—The method of 
regulating the voltage of the dynamo suggested by 
R M.” would doubtless work all right, but there are 
two objections to it. The liquid resistance would be in 
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circuit to a oe or less extent continually, and its tem- | connected at P to the arm, A, of the shunt regulating 


perature an 


density would vary according to the length | resistance, Rs. When a sudden load causes the turbine to 


of time in circuit, and thus the resistance offered by the | pull up slightly, a large current is flowing round the series 
liquid would vary very much. Again, the liquid would | coil, Sc, and attracts the iron core, C, down; whilst at the 


gradually evaporate away and need filling up frequently. 


Fra. 1.—S C, shunt coil; C, iron core; Rs, shunt regulating resistance ; 
M, mercury ; F, insulating fibre; M C, to magnet coil. 


In Fig. 1 is shown an arrangement for obtaining a steady 
voltage by means of a solenoid connected in shunt across 
the mains. A number of small iron rings are taken and 
placed one above the other, being insulated from each other 
by rings of insulating material. These iron rings are con- 
nected up to the shunt regulating resistance of the dynamo, 
as shown in the sketch. A cup of insulating material is 
placed at the bottom of these rings, and the whole are 
clamped together to form a receptacle for mercury. | 

Let us suppose that the machine is giving its proper 
voltage, when suddenly a heavy load is thrown on. The 
speed of the turbine falls and the main voltage drops, 
causing the shunt coil, S C, to receive less current, and 
thus allowing the iron core, C, to sink lower. The 
mercury rises in the tube, being partially displaced by the 
iron core, and short-circuits some of the iron rings, thus 
cutting resistance out of the shunt circuit of the dynamo, 
and raising its voltage to the proper amount. When this 
heavy load goes off, the speed of the turbine at once 
increases, x the shunt coil, S C, draws up the iron core, 
and the mercury sinking puts more resistance in circuit 
with the shunt coils of the dynamo. 


MC. 


— 


FIG. 2—S C, shunt coil ; Se, series voil ; Ra, shunt regulating resistance ; 
C, to magnet coil: A, switch arm; Ci C, iron cores. 


In Fig. 2 is shown another method of keeping the 
voltage constant. The arrangement consists of a series 
coil and shunt coil which act on iron cores, C, and C, 
which are attached to a bar pivoted at P. The bar is 


same time, owing to the volts being low, there is only a 
small shunt current in S C, and thus only a very small 
resistance offered to C, rising. The downward movement 
of C causes A to cut resistance out of the shunt circuit of 
the dynamo, and thus raise the icd If the load is 
suddenly removed, the shunt coil, S C, overpowers the 
action of the series coil, and C, is pulled down, thus putting 
more resistance in circuit. 

If R. V. M." occasionally gets 10 kw. out of his dynamo, 
no wonder the turbine speed falls. Assuming that the 
efficiency of the dynamo is 90 per cent., then when the 
dynamo is doing 10 kw.the turbine is giving out prac- 
tically 15 h.p—ze, 25 per cent. overload—and this is 
taking no notice of any loss due to method of driving the 
dynamo. If the iron in the dynamo is not worked at too 
high a magnetic density, R. V. M." might find some 
additional series coils on the field magnets serve his 
purpose.—W. A. T. 

Answer to No. 539 (awarded 5s.).—It is very difficult to 
answer this question without knowing the particulars as to 
the nature of the load and the amount of variation both 
in the load and voltage, or without having full particulars 
as to the turbine. The remedy suggested in the question 
would no doubt partially overcome the difficulty, but only 
partially. It has always been a difficult matter to keep a 
constant voltage on a water turbine-driven dynamo under 
any circumstances, but if the load is a fluctuating one, then 
the question is further complicated. Presumably the turbine 
is of the usual type with a governor operating on the gates. 
In this type the governor usually depends on a change in 
speed in order to come into operation, and such water- 
turbine governors are generally sluggish in their action. 

Probably the most satisfactory solution would be to 
replace the present governor with an electrically-operated 
one, on the lines of the governor invented some 15 or 
16 years ago by the late Mr. Willans. The writer, as a 
pupil, had considerable experience with them as used for 
governing steam-engines driving dynamos, and found them 
most satisfactory. Their description and operation is as 
follows: The governor consists of & solenoid connected 
across the mains, an armature suspended by a spring, and 
below these a water relay " cylinder containing a piston 
with a hollow rod. Inside the rod is a small valve (which 
should be as nearly frictionless as possible) connected to 
and actuated by the armature above it, and admitting 
water under pressure to the upper or lower side of the 
piston as required. A very small quantity of water is used. 
The piston rod extends through the bottom of the water- 
cylinder, and must be attached to suitable mechanism for 
apres the gates to the turbine. The solenoid should 
be wound with a large number of turns, and should be not 
less than 6in. in vertical depth. The armature should be 
about 12in. long, made out of a piece of wrought-iron pipe 
turned down and bored out till it weighs about 2lb. It should 
be about 2in. in diameter. The size of the water relay“ 
cylinder will depend upon the ibaa required to operate 
the gates, and the pressure available. 

The operation is as follows: On a decrease in the voltage 
occurring the pull of the solenoid on the armature is 
lessened, and it is drawn upwards by the spring pulling 
the valve within the water piston rod with it. Water is 
then admitted to the under side of the piston, lifting it, 
together with the mechanism which opens the turbine 
gates. This mechanism must, of course, be balanced so as 
to minimise tbe work to be done by the *' relay " cylinder. 
On an increase of voltage the operations are, of course, 
reversed. 

A drawback to this form of governor is the time taken 
(on aecount of the successive operations) in correcting a 
fault. But with regard to water-turbines this always has 
been a difficulty. The Willans form of governor will 
certainly operate as quickly as any other, and will com- 
mence to do 8o on the slightest variation in the voltage. 
It would probably be necessary to use a damper in connec- 
tion with it to prevent “hunting.” As good a form of 
damper as any (though the term would hardly apply ta 
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such an apparatus) would be the liquid resistance operated 
by another solenoid, as suggested in the question. This 
would take care of and check any contrary fluctuations 
which might be caused by the operation of the governor. 

Without having definite figures it is impossible to supply 
a dimeusioned sketch, or to give exact particulars, but the 
outlines above will probably give sufficient idea as a basis. 
The Willans electric governor was illustrated in several of 
the technical papers of 1885 or 1886. A paper was also 
read upon them by Mr. Willans at about that period, 
before either the Institution of Civil Engineers or the 
Institution of Electrical Engineers.—E. M. R. 


Answer to No. 539 (awarded 58.).— The accompanying 
sketch shows a suitable apparatus for maintaining a steady 
voltage, and is applicable to any shunt dynamo on variable 
load, whether driven by water power or steam. It consists 
of a voltmeter, the pointer of which is extended and pro- 
vided with two platinum contacts. If the voltage rises, it 
will make the pointer move to the right, making connec- 
tion with two contacts, D D, and closing the circuit, B B. 
This will cause the armaturo of the electromagnet to be 
attracted and break contact at screw, R. This armature 
has an extension piece, which engages with a grooved 
wheel, E, fixed centrally on to an arm, making the arm 
slide over contacts which are connected to the shunt resist- 
ance. The arm is made to move continually forward so 
long as the voltmeter contacts touch D Di. e., until the 
voltage falls. When the voltage drops lower than the 
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A A, voltmeter terminals ; B B, C C, electromagnet terminals ; 
8 S, shunt terminals. 


normal, the corresponding electromagnet on the other side 
turns the arm in the opposite direction, cutting out resist- 
ance till the voltage rises again. The contacts are very 
narrow and placed close together, so that each movement 
of the arm puts in or cuts out a section of the shunt resist- 
ance. The apparatus described above was working some 
six years ago on a 15-kw. dynamo, 120 volts, driven by a 
water-turbine, and the voltage was kept fairly steady on a 
flactuating load. The shunt resistance in this case was 
a wire one. The voltmeter magnets and contacts were 
mounted on a slate base, of which the approximate dimen- 
sions were 15in. high by 10in. wide by Sin. deep, the 
9 0 being mounted separately in the usual way.— 


Answer to No. 539 (awarded 5s.).—It will be quite 
possible to regulate the potential at terminals of the 
dynamo by means of an automatic regulating switch. 
Fig. 1 shows such a switch introduced by Goolden. The 
alley must be driven by belting, and therefore rotates 
the two driving worms in opposite directions. The 
solenoid is joined up across the terminals; thus if volts 
rise above the normal the core will be pulled down and 
by means of the lever raise double crown wheel, so that 


ance in the shunt. By means of adjusting spring over core of 
solenoid, voltage may be arranged as required. The total 
resistance wanted can be found by trial; it must be such 
that at the greatest speed of dynamo it will bring the 
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volts down to normal, and at lowest speed (all the resist- 
ance being cut out) the voltage at terminals will also be 
normal. If a liquid resistance should be preferred, an 
arrangement similar to Fig. 2 may be used. The earthen- 
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ware containing vessel need not be more than about 6in. 
in diameter. The double crown wheel slides up and down 
the screwed spindle, which drives the contact finger, on a 
“feather,” and, therefore, it and the screwed spindle rotate 


pins engage in the top screw and introduce a greater resist- : together.—M. M. 
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Question No. 540.—What are the most dangerous impurities to be 
guarded against in water for battery work — . c., iron, lime, etc. 
Describe the effect of these impurities vpon the battery. 


Answer to No. 550 (awarded 10s.).—Presumably this 
question refers to secondary rather than to primary 
batteries, because there is very little in water which need 
be guarded against for primary battery work. The salts 
found in ordinary spring or tap water are mostly carbonate 
of lime, sulphate of magnesia, and chloride of sodium. 
To these may often be added nitrate and nitrite of magnesia 
or soda, and rarely a little bicarbonate of iron. In mining 
districts we may add to this short list a few metals such as 
lead, copper, arsenic, and, in one instance in Cornwall, 
chloride of lithium. In metalliferous districts the water is 
sometimes acid, or it could not have in solution such metals 
as lead, copper, and arsenic. For a secondary battery and 
also for a primary such water would be quite unsuitable, 
as the lead, copper, and arsenic would form lead, etc., 
trees, and the arsenic would mix with the hydrogen given 
off to form arseniuretted hydrogen, which is a very 
poisonous fume, and would make the battery very 
sca pai to health. Of course, the lead, etec., “trees” 
would soon short-circuit the secondary battery plates and 
spoil it, while each of these metals—viz , copper, lead, and 
arsenic—would be deposited upon the surface of the zinc 
in a primary battery, and so screen it from the exciting 
fluid and put it out of action. This action would go on 
especially while the primary battery was out of work, and 
is commonly known as “local action.” During the working 
of the battery these metals might be deposited on thenegative 
plate—e g , carbon or platinum orcopperor silver—and would 
consequently lower the E.M.F. of the cell. Iron in a 
primary coll has its annoying peculiarities It is easily 
reduced by electrolytic action from the persalts to the 
proto-salts, and is again easily and rapidly oxidised by 
contact with the atmosphere whether in a primary or a 
secondary battery. In all the above it is likely to have a 
bad effect in lowering the E M.F. of the cells, but its worst 
feature is its passivity—:.e., it has the power of becoming 
oxidised to a partial extent only, and then no acid can 
touch it. In thisstate it might be electrolytically deposited 
upon the grey plate of a secondary cell, and, of course, 
the cell would then not act. To add variety to this little 
freak, it will quite suddenly change to another state of 
oxidation and go in strongly for local and every other 
action, with the result that the cell “boils over" and is 
soon useless. Iron should be avoided most carefully, as it 
is sure to give a lot of trouble. 

We will now return to an ordinary water, which may be 
said to do very fairly for battery purposes. The total 
salts in this class of water rarely amount to 40 grains 
in a gallon all told, and, of course, this is à mere nothing 
in the presence of a strong acid, but in the case of a 
secondary battery where evaporation goes on quickly and 
water must be frequently added to make up for it, we can 
easily see that as only water evaporates, and as we put in 
salts as well as water when we fill up the cells, the quantity 
of lime, etc., salts must gradually increase. Now we must 
consider the general effect of these on a secondary 
battery. Lime and magnesia would do no harm, but 
when we come to chlorides it is quite different. “ Chlorides ” 
consist of a base united with hydrochloric acid, and under 
electrolytic action this acid does not behave in a simple 
manner by splitting up into hydrogen and chlorine. It 
forms also oxychlorides as well, and these are very difficult 
to reduce, so that they would interfere by lowering the 
E.M.F. and also the efficiency of the battery, while the 
chlorine liberated would attack the reduced lead —i. e., the 
grey plate—during discharge, and by forming soluble lead 
chloride would form “ trees,” and so short-circuit the cell 
Therefore, we may say that in an ordinary water chlorides 
should be most guarded against The only way to do this 
is to avoid them altogether.  Oxychlorides would have 
much the same appearance and effect as sulphating—.c., to 
add internal resistance, to lower the E.M F., and to lower 
the storage capacity. The great objection to“ local“ 
action, is that it deteriorates the plates and discharges 
the cell. 

The best way to avoid all the above troubles is to buy 
best brimstone sulphuric acid and to mix it with pure 
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distilled water, which can be obtained by collecting the 
condensed steam from the steam-pipes. The cells should 
also be filled up from time to time with this water. If it 
cannot be obtained, the next best to it is clean rain-water. 
Common oil of vitriol is not suitable for battery work, 
because it often contains arsenic, nitrous and nitric acid, 
and other impurities. Nitric and nitrous acid under 
electrolytic action give off brown noxious fumes of the 
oxides of nitrogen, which are very irritating and corrosive. 
They cause coughing, and act generally as poisonous gases. 
Obviously, it would be useless to avoid impurities in the 
water and to add them with the oil of vitriol.—F. G. A. 


Answer to No. 540 (awarded 5s.).—Undoubtedly the 
presence of iron would be the worst fault, and every care 
should be taken to prevent its introduction into the cells. 
When the electrolyte contains iron, and charging is com- 
menced, a certain amount of iron will be deposited on the 
negative plate. This we know from the fact that hydrogen 
and the metals go to the negative pole. The iron will 
cause loss by local action. On discharging, the iron will 
give rise to different conductivities at various parts of the 
plate ; the current will then by its irregular density over 
the surface of the plates cause unequal expansion of the 
plates, and buckling will ensue. Unequal density of the 
current, causing buckling of the plates, will also be found when 
the plates are not flat and unequally spaced. Theiron may 
also considerably reduce the capacity of the cells by shielding 
the spongy lead from the action of the electrolyte. A test 
for the presence of iron in water is by adding as a reagent 
a mixture of ferro-cyanide of potassium (K,FeCy,) and 
ferri-cyanide of potassium (K,Fe,Cy,,); this will give a 
blue colouration. Lime—that is, CaO or any of the salts 
of calcium—would not be likely to cause much mischief, 
as generally precipitation would take place and simply 
cause an addition to the ordinary deposit at the bottom 
of the cell. It is possible, however, that carbonate of lead 
(PbCO,) may be formed, which would be bad for the 
plates; in manufacture every care is taken that no 
carbonate of lead is present. Any alkali present in the 
water would be objectionable, in that a certain part of 
the acid in the electrolyte would be neutralised. The 
strength of the electrolyte must be carefully attended to 
if the best results are desired ; if the acid solution is too 
strong local action ensues, if too weak we are unable to 
obtain maximum output. All organic substances should 
be kept out of the cells, as, becoming carbonised, they act 
as conducting bodies, and so help to run down the battery. 
By the use of distilled water for filling up the cells these 
dangers are averted, and as the extra cost is very little, 
distilled water should always be employed for this purpose. 
When distilled water is obtained from condensation in iron 
piping steam should be blown through, and the water that 
first comes over thrown away. The results will then gene- 
rally be satisfactory.—M. M. 


THE PERMEABILITY OF MAGNETIC LIQUIDS. 


The Electrical World recently published an article describ- 
ing some measurements of permeability in magnetic liquids 
which were taken by Messrs F. Townsend, S. Diamant, 
and L. S. Thurston The method employed is interesting 
as being analogous to that suggested by Hughes for his 
sonometer. Whereas, however, sonometer induction coils 
are usually flat and axially short, those employed in this 
investigation were relatively thin and axially long, so as 
to secure a close approximation to a uniform magnetic 
field in their interiors. The observations were carried out 
up to intensities of magnetic force approximating 200 
gausses, a relatively high value. The results are given in 
the form of a curve, and show that cobalt and iron bebave 
nearly with equal power in solution, and give an inerease 
of permeability over vacuum of 45 parts in a million for 
each per cent. of pure metal in solution ; whereas nickel in 
the solutions of its salts is feebler, and only gives about one- 
third of that amount, This reverses the order of relative 
magnetic power in the metals, since solid nickel is superior 
to solid cobalt in permeability, at low intensities of exciting 
magnetic field. The yeneral results seem to be in fair 
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agreement with the scanty data hitherto available on this 
subject. Thus, taking ferric chloride of specific gravity 
1-52, the permeability of this solution was observed to be 
approximately 1:00085 Referring this to susceptibility, 
the corresponding value would be about 68 x 10°, while 
the value of Quincke, quoted for the solution of that 
density (1 508), is 65 x 106. In an editorial comment our 
contemporary expresses the hope that the investigation 
may be irtended to other densities of solution, and to 
various other compounds and mixtures. The results so 
obtained might prove very valuable from a theoretical 
standpoint, although it must be confessed that with such 
feeble permeabilities thore is not much hope of immediate 
practical application. 


ee 
APPOINTMENTS VACANT. 


Assistant Electrical Engineer, London County Council Tram- 
way Department, £500 per annam, Jan. 5. See advertisement in 
last issue. 

Electrical Engineer, Malta, £130, Jan. 12. See advertisement. 

Senior Electrical Engineer, Sanitary Commissioners of Gibraltar, 
£300 per annum, Jan. 20. 

Foreman Fitter, Ipswich Corporation, £2. 10s. per week, Jan. 10. 
Full particulars may be obtained from Mr. Will. Bantoft, town clerk, 
Town Hall, Ipswich. 

Foreman, Leicester Corporation Tramways Department, 34 guineas 
per week, Jun. 17. See advertisement. 

Improver in a combined lighting and traction station, 15s. 
per week. See advertisement. 

Premium Pupil in combined lighting and traction station for one 
or two years. See advertisement. 

Switchboard Attendants (2), Kirkcaldy Town Council, 25s. per 
week, Jan. 5. Particulars may be obtained from Mr. O. F. Francis, 
burgh electrical engineer. 

Meter Assistant, Kirkcaldy Town Council, electricity department, 
80s. per week, Jan. 5. Particulars may be obtained of Mr. O. F. 
Francis, burgh electrical engineer. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Tynemouth.—The Corporation invite tenders for traction batteries 
and reversible booster. Tenders by Jan. 31. See advertisement. 

Fulham.—The Guardians invite tenders for the supply, delivery, 
and erection of two electric passenger lifts. Tenders by Jan. 14. See 
advertisement. 

Aloariz (Prov. Teruel, Spain). —The Municipality invite tenders 
for the installation of and working the electric lighting of the town 
for 10 years. Tenders by Jan. 28. 

Glasgow.—The Corporation invite tenders for the supply of 100 
electric motor equipments and spare parts for same. Tenders by 
11 a.m. on Jan. 5. See advertisement. 

Lowestoft.—The Corporation invite tenders for motorcars, trucks, 
motors, and equipments, and track sweeping and watering car. 
Tenders by J an. 7. See advertisement. 

Dundee. — The Gas Commissioners invite tenders for an electric 
lighting switchboard, and boosters, balancers, and switchgear. 
Tenders by Jan. 17. See advertisement. 

Stepney.—The Electrical Committee invite tenders for a 500-kw. 
combined steam-engine and multipolar direct-current dynamo. 
Tenders by Jan. 16. See advertisement. 

Bermondsey.—The Council invite tenders for the supply of cast- 
iron arc lamp columns, arc and incandescent lamps, and switch pillars, 
etc. Tenders by Jan. 19. See advertisement. 

Bristol. The Electrical Committee invite tenders for surface con- 
densers, etc., for the second instalment of their Avonbank electricity 
works. Tenders by Jan. 6. See advertisement. 

Doncaster.— The Corporation invite tenders for the supply, 
delivery, and erection of one Lancashire boiler, with all fittings, etc., 
complete. Tenders by Jan. 23. See advertisement. 

Wallasey.—The Urban District Council invite tenders for engine 
and dynamo for traction purposes, Lancashire boiler, condensing 
plant, and water-cooling tower. Tenders by Jan. 15, 1903. See 
advertisement. 

Clacton-on-Sea.—The Urban District Council invite tenders for 
the supply of prepayment and ordinary meters. Full particulars can 
be obtained upon application to Mr. S. Francis, engineer. Tenders 
by 4 p.m. on Jan. 5. 

HulL—The Corporation invite tenders for 15 double-deck single- 
truck cars complete with electrical equipment and top covering. 
Specification, etc., ma be obtained of Mr. A. E. White, M. I. C. E., 
city engineer, Town Hall, Hull. Tenders by noon on Jan. 21. 

Swansea.—The Harbour Trustees invite tenders for the wiring 
end supply of sundry fittings for electric lighting at the new harbour 


offices. od aay hy etc., may be obtained of Mr. Talfourd Strick, 
clerk, Harbour Offices, Swansea. Tenders by 10 a.m. on Jan. 8. 


Colchester.—The Cominittee of the Essex and Colchester Hospital 
invite tenders for wiring and fittings for the electrical lighting of the 
hospital buildings. Specifications, etc., may be obtained at the 
eae Engineer’s Office, Stanwell-street, Colchester. Tenders by 

an. 17. 
ton.—Tenders are invited for the work of installing electric 
light at the entrance to the Brighton Aquarium. Specitication, etc., 
may be obtained on application at the office of Mr. Francis J. 
Tillstone, town olerk, Town Hall, Brighten. Tenders by 10 am. 
on Jan. 6. 

Atherton.—The Urban District Council invite tenders for the 
supply, delivery, laying, and erection of extra high-tension and high- 
tension switchboards, transformers, transformer pillars, and their 
accessories, and high and low tension cables and accessories. Tenders 
by Jan. 23. See advertisement. 

Bristol.—The Electrical Committee invite tenders for supply of 
surface condensers, etc., for the second instalment of their Avonbank 
electricity works. Specifications, erc., may be obtained on applica- 
tion to Mr. H. Faraday Proctor, city electrical engineer, Temple 
Baeks, Bristol. Tenders by Jan. 6. 

Partiok.—The Town Council invite tenders for the supply of 200 
arc lamp columns, arc lamps, fittings, etc., supply, laying, and 
jointing of necessary, cables, feeders, joint-boxes, etc. Specifications, 
etc., can be obtained from Mr. H. B. Maxwell, burgh electrical 
engineer, Partick. Tenders by Jan. 6. 


Stoke-upon-Trent.—The Corporation invite tenders for the supply 
and erection of boiler-house plant, stesm dynamos (single-acting 
engines), balancer, reversible boosters (hand-regulated), switchboard, 
battery, street mains and accessories, travelling crane, and workshop 
machinery. Tenders by Jan. 14. See advertisement. 


La Valette.—The Municipality invite tenders for the cstablish- 
ment and working for 99 years of a tramway between La Valette and 
Senglea Cospiena, Vettoriosa and Casal Zebbug. Deposit £300. 
Tenders by Nov. 25 to Wm. Casolani, receiver-general and director 
of contracts, La Valette. Plans and particulars will be ready by 
March 1. | 

Southend-on-Sea —The Corporation invite tenders for the wiring 
and supply of fittings for lighting by electricity the municipal build- 
ings and institute, Clarence-road. Particulars and specification may 
be obtained upon application to Mr. W. E. J. Heenan, M. I. E. E., 
. electrical engineer, Southend-on-Sea. Tenders by 12 noon 
on Jan. 6. 


Barrow-in-Furness.—The Corporation invite tenders for the 
supply and erection of two 250-kw. engines and generators, generator 
and traction feeder switchboards and Board of Trade panel, and 
steam and exhaust pipes. Specifications, etc., can be obtained from 
Mr. C. F. Preston, town clerk, Town Hall, Barrow-in-Furness. 
Tenders by Jan. 5. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for the supply, deli- 
very, laying, erection, and connecting-up, etc., of high-tension cables, 
low-tension cables, telephone, and test wires, etc., extra high-tension 
switchooards for main generating station and four sub-stations, and 
low-tension switchboards. Tenders by Jan. 5. See advertisement. 


Cromer.—The Urban District Council invite tenders for erection of 
an clectric light station, comprising boiler-house, engine and accumu- 
lator rooms, stores, and offices at Cromer. Specifications, etc., can be 
obtained at the offices of Messrs. O'Gorman and Cozens-Hardy, 82, 
Victoria-street, Westminster, consulting engineers to the Council, and 
at the office of the Council, Town Hall, Cromer, on and after 29th inst. 
Tenders by 12 noon on Jan. 12. 

Oldham. —The Electricity Committee invite tenders for the supply, 
delivery, and erection complete of elevators and conveyors for coal 
and ashes comprised in specification No. 8. Copies of the specifica- 
tion and drawings can be obtained from Mr. Arthur Andrew, Gas and 
Water Offices, Oldham, on payment of £1. is., to be returned on 
receipt by the Corporation of a bona fide tender. Specification can 
be seen at, but not obtained from, the offices of Messrs. Kennedy 
and Jenkin, 17, Victoria-street, Westminster, S. W. Tenders by 
Jan. 13. 

Bulawayo (Khodesia)— Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramwa 
system for that municipality. A limited number of copies of a draft 
agreement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other details, 
can be obtained upon application to Messrs. Davis and Soper, 54, St. 
Mary's-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ''Tramways," will be received up to 
noon on Feb. 26. 

London, 8.E.—The Camberwell Borough Council iavite tenders for 
the maintenance of electric bells and private telephones, and main- 
tenance of electric light storage batteries at Church-street baths from 
April 1, 1903, to March 31, 1904. Particulars may be obtained from 
Mr. W. Oxtoby, borongh engineer, Town Hall, Camberwell, S. E. 
Samples may be inspected at the (Grove Vale Depót, opposite East 
Dulwich Station. The committee will not consider any tender except 
on the authorised form of tender, which must be delivered at the 
Town Hall by 5.50 p.m. on Jan. 12 and 7 p.m. on Jan. 6 respectively. 


Sydney (N.8.W.).—Tenders will be received at the office of the 
Deputy Postmaster-General, Sydney, up to 2.50 p.m. on Wednesday, 
Feb. 4, 1903, from persons desirous of contracting for the supply aud 
delivery of an additional subscriber's section of the present metallic 
circuit branching system multiple telephone switchboard at the 
Central Exchange, General Post Office, Syducy, New South Wales, 
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Sealed samples, specification, and general conditions may be scen at 
the office of the Chief Electrician, General Post Office, Sydney. 
Specification and general conditions may also be seon at the General 
Post Office, Melbourne, Brisbane, Adelaide, Perth, and Hobart. The 
tenderers must state the shortest time within which the switchboard 
can be delivered at the Central Exchange, General Post Office, Sydney. 


RESULTS OF TENDERS. 


Croydon.—Messrs. Dick, Kerr, and Co., Limited, have let the 
sub-contract of one 1,000-h.p. engine to Belliss and Morcom, Limited. 

Chesterfleld.—The Town Council have accepted the tender of 
Messrs. Belliss and Morcom, Limited, for the supply of one 290-b.h. p. 
engine. 

Newark.—Messrs. Simpson and Co. have decided to put down 
another 250-h. p. Willans engine for direct coupling to a Westinghouse 
dynamo for supplying power to their works. 

Wakefield.—The Guardians have accepted the tender of G. H. 
Woods, Slack, and Co., Blackburn, at £1,580, for an installation of 
electric lighting at the old workhouse buildings. 

Smithfield Markets.—The Smithfield Markets Electric Supply 
Company have placed a contract for one 450-h.p. engine, coupled 
direct to an E.C.C. dynamo, with Belliss and Morcom, Limited. 


Newcastle-on-Tyne.—The Tramway Committee have decided to 
put down a Willans high-speed engine of 850 h.p. for direct coupling 
toa Bruce-Peebles dynamo for supplying power to their tramways. 


Dewsbury.—The Corporation have accepted the tender of Messrs. 
Dick, Kerr, and Co., Cannon-street, London, E.C., for the supply 
and delivery of one 200-k.w. and one 300-kw. continuous-current 
steam dynamos, with Allen, Belliss, Browett-Lindley, or Willans 
engines. 

Chester. — The City Council have accepted the tender of Messrs. 
Mather and Platt, Salford, for the supply of one 495-h.p. engine and 
dynamo at the electric light station, at £2,570. Messrs. Mather and 
Platt have sublet the contract for the engine to Messrs. Belliss and 
Morcom, of Birmingham. 

Admiralty.—The Admiralty have accepted a portion of the tender 
of the St. Helens Cable Company, Limited, for the supply of india- 
rubber goods. The same company have also again reccived a portion 
of the contract for rubber goods For 1903 from the Cheshire Lines, and 
from Messrs. Kynochs, of Birmingham. 


Finchley, N.—The Urban District Council have accepted the 
following tenders for the supply of various plant: Hornsby and Sons, 
Grantham, three water-tube boilers, £1,295; the Sunderland Forge 
Company, Pallion, Sunderland, two steam balancing sets, spare 
armature, and travelling crane, £2,264 ; Callender's Cable and Con- 
struction Company, feeders, distributing mains, service cable, street- 
lighting leads, etc., £10,107. We are informed that the Sunderland 
Forge Company have sublet the contract for two 172-b.h.p. engines to 
Messrs. Belliss and Morcom. 


BUSINESS NOTES. 


TRACTION. 


Dundee.—The tramway employés are agitating for extra wages on 
Sundays. 

Merthyr.—It is proposed to increase the rates of speed of the 
electric cars. 

Nuneaton.—Plans are being formulated for the proposed light 
railway for Nuneaton. 

British Electric Traction (Pioneer) Co.—This Company is to 
be wound up voluntarily. 

Oystermouth.—The Bill for authorising the construction of a 
tramroad has passed both Houses of Parliament. 

Whitehaven.—The consent of the Rural District Council to the 
West Cumberland tramways scheme has been obtained. 

Doncaster.-—Several tramway extensions already authorised are to 
he undertaken here to provide work for the unemployed. 

Shipley.—4A draft agreement in connection with the construction 
of new tramways in the district has been approved by the Council. 

Swansea.—Upwards of 140,000 passengers were carried by the 
Swansea electric cars in Christmas week, and not a single accident 
occurred. 

Simplex Electric Tramway Conduit Syndicate.—Tlie consent 
of the shareholders has been obtained to the voluntary winding up of 
this company. 

Hawick. — Edmundson’s Electricity Company are promoting a 
scheme for a tramway in this district along the Slitrig, Teviot, and 
Jedburgh roads. : 
^7 Burnley.—The Corporation electric tramways are to be extended. 
The Tramways Committee have just adopted a scheme involving an 
expenditure of over £60,000. 

Hull.—The trams in Christmas week carried 495,596 passengers, 
thus earning £2,056. 138., as compared with £1,858. 8s. 6d. in the 
corresponding week last year. 

London-Dover Monorail Scheme.—Tke promoters of the proposed 
monoline railway from London to Dover have decided to postpone 
their scheme for another year. 

Gloucester.—The Rural District Council have 
principle of the proposed Stroud, Cheltenham, and 
railway, which is being promoted by a syndicate. 


approved the 
istrict light 
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Mersey Railway.—The work of electrifying the Mersey Railway 
is proceeding rapidly, and is now approaching completion. Several 
of the new coaches have arrived at Rock Ferry Station. 

Hanwell.—The London United Tramways Company are about to 
apply in Parliament for an extension of time for the construction of 
the authorised tramway between Hanwell and Brentford. 

Holt and Farndon.—Report has it that a tramway will, in the 
near future, be constructed between Wrexham and Holt, and it is 
expected the line will be extended through Farndon to Chester. 

Kirkoaldy.—An carly test of the electric cars is to be made, and 
the inspection of the system by the Board of Trade will follow. The 
cars are expected to be in use for public traffic in about six weeks. 

Light Railways in Kent. —The Light Railway Commissioners have 
submitted to the Board of Trade for confirmation an order authorising 
3 0 construction of a light railway between Canterbury and Herne 

ay. 
High Peak Light Railway.—The proposed light railway from 
Chapel-en-le-Frith to Macclesfield, ria Buxton and the Cat and Fiddle, 
is being opposed by eeveral of the local authorities and landowners 
concerned. 

North-Eastern Railway.—Two of the 80-h.p. engines being 
supplied by the Motor Power Company for experimental purposes on 
the North-Eastern Railway system went through their trial satisfac- 
torily on Wednesday. 

Cardiff. —Councilor Courtis has been appointed chairman of the 
Tramways Committee for the ensuing year, and Councillor Beavan 
deputy-chairman in place of Councillor Cox, who was originally 
proposed for that position. 

Northwich.— Representatives of the Urban District Council have 
had an interview with the Light Railway Commissioners, and obtained 
additional safeguarding clauses in connection with the Warrington-to- 
Northwich light railway order. 


Halesowen.—The sanction of the proper authorities has been 
secured by the District Council to borrow £95,000 to construct a light 
railway between Stourbridge and Birmingham. The railway has to 
be completed within three years. 

New South Wales.—A New York correspondent states that Mr. 
Bail, the engineer of the New South Wales tramway lines, has placed 
an order for electrical equipment, valued at £400,000, with the 
Westinghouse Company of America. 

Liandudno.—It is stated that the Llandudno and Colwyn Bay 
light railway will at length be commenced, the promoters having now 
deposited with the Colwyn Bay Council copies of the amended plans 
ordered by the Light Railway Commissioners. 

Solihull.—The Rural District Council have given their consent to 
the Bill which is being promoted by the British Electric Traction 
Company for a system of tramways in tho district, subject to a certain 
arrangement being entercd into by the company. 

Plymouth.—The Peverell Park-road section of the Corporation 
tramways was opened yesterday. This latest extension of the tram- 
way system has been somewhat expedited by a financial arrangement 
between the Corporation and the owners of certain land through which 
the line passes. 

Manchester.—The Corporation Tramways Committee have 
decided to reduce the hours of the men in their employ from 60 
to 54 per week. They have also sanctioned increases of waves 
which will bring the total wages bill up to £60,000 per annum. The 
change will come into force on April 1. 

Blackpool Electric Tramways (South).—Arrangements have 
been made with the old company under which the present company is 
completing the construction of the line and its conversion into electriz 
traction, and the work is being pushed on with rapidity. It is hoped 
the line will open for traffic next season. 

Shields.— Under the Bilt which the British Electric Traction Com- 
pany are promoting in the next session of Parliament for the purpose 
of obtaining authorisation for the construction of tramways betwecn 
South Shields and Sunderland, it is proposed to construct eight 
tramways having a total length of a little over six miles. 

Lancaster.—Mr. William A. Tester, the tramway engineer, has 
been instructed to prepare plans for an extension of the tramway 
system from Dalton-square terminus v/« Common Garden-strcet, 
King-street, Meetinghouse-lane, Station-road, and West-road, to the 
corner of Willow-lane, to tap this populous neighbourhood. 

Edinburgh.—Petitions have been presented from ratepayers on 
the line of or immediately adjacent to the proposed Edinburgh 
Queensferry tramways calling attention to the plans of the scheme, 
and asking that the provisional order be opposed. They have been 
remitted to the Lord Provost's Committee of the City Council. 

Automobile Omnibuses.—A Genova correspondent says that 
experiments are being carried on in many parts of Switzerland with 
the omnibus automobile with a view to replacing the old-fashioned 
diligences which still do service in many Alpine districts. The hotel 
keepers are also discarding the ordinary omnibus in favour of the 
motors, which are preferred by tourists. 

Poole. —The clerk to the Harbour Commissioners has been instructed 
to write the Poole and District Light Railway Company, and state that 
whilst the Commissioners will not object to the proposed tramway trom 
High-stieet to the quay, veiw South-road and Baiter-strect, terminat- 
ing on the quay, at or near the end of Fish-street, they will oppose 
any scheme for carrying the tramway round the quay. 

Manchester-Liverpool Monorail.— It is stated that the construc- 
tion of the authorised mono-railway between Manchester and Liver- 
pool is being delayed owing to financial considerations, the present 
time not being considered propitious for asking the public to subscribe. 
The necessary plans and specifications have been prepared, and the 
delay is not caused through any engineering difticulties 
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Aocident.—One of the Bradford Corporation electric cars was 
passing Hallfield-arcade last week when the trolley wire broke. In 
falling it struck two passengers, both of whom received a slight shock, 
but were able to proceed home. The damage to the overhead equip- 
ment was quickly repaired, and the service was resumed. 


Peterborough.—4A joint meeting of committees of the County 
Council, the Town Council, and the Rural District Council has been 
held to discuss questions affecting roads broken up by the British 
Electric Traction Company. It was decided that the surveyors of the 
three bodies should make an inspection of all the roads which had 
been disturbed and present a joint report to the committee. 


Bradford.—Major Pringle, R E., has inspected the extension of the 
city tramways from North Park.road to Heaton, via Victor-road and 
Wilmer-road. A special car was run over the line from Forster-square 
to Heaton, & distance of just over two miles, and everything worked 
smoothly. A five to ten minutes’ service has been opened, the fare 
being fixed at 2d. for the full journey, with a penny ride to Victor- 
road. , 

Padiham.—The sub-committee appointed to deal with tramway 
matters have reported upon an interview with the Burnley Tramways 
Sub-Committee relating to payments. The Council are advised to 
agree that the annual rent under the terms of the lease should 
commence as from March 1, 1902, and that £197. 19s. 4d. be accepted 
for all interest, sinking fund, and rent due in respect of the tramways 
up to March 31, 1902. 

8t. Annes.—The directors of the Blackpool, Lytham, and St. 
Annes Tramway Company, and the Electricity Committee of the St. 
Annes Urban Council have met, and arranged terms for the supply 
of electrical current for so much of the tram route as lies within the 
St. Annes district. The Council propose to at once take steps to 
secure borrowing powers to increase the plant. The supply is to be 
available by May 1 next. 

Finohley.— The Highways Committee of the Urban District 
Council have considered the draft light railway order, as proposed to 
be issued by the Commissioners, which relates to Regents Park-road 
and Woodhouse-lane, and the Council have decided to refer the 
matter to the parliamentary agents, with instructions to see that the 
terms of the agreement between the Council and the County Council 
are fully incorporated therein. 

Perth.—The Board of Trade have approved the service of the 
statutory notice by the Corporation on the Perth and District Tram- 
way Company, Limited, intimating their intention of acquiring that 
part of the tramway undertaking within the burgh boundary. At a 
meeting of the Special Tramway Committee it was agreed that the 
applicants for the consulting engincership be asked to appear personally 
at the beginning of the New Year. 

Light Railways.—The Board of Trade have recently confirmed 
the following light railway orders: (1) Crowland and District Light 
Railways (Amendment) Order, 1902, amending the Orowland and 
District Light Railways Order, 1898 ; (2) North Shields, Tynemouth, 
and District Light Railways (Extension) Order, 1902, authorising the 
construction of a light railway in the urban district of Whitley and 
Monkseaton, in the county of Northumberland. 

Scar .—The Water Committee of the Corporation have 
had under consideration the question of the water-mains affected by 
the tramways in the principal streets, it being necessary that before 
tramways are laid the water-mains skall be removed from the centre of 
the streets to the sides. This will, of course, mean a large expenditure, 
but the cost will partly be borne by the tramways company. The 
engineer was instructed to prepare a report on the subject. 

Rotherham —4A trial trip was made on Tuesday over the two 
sections of tramway track just completed—namely, from Rawmarsh 
road to Effingham-square, and from Effingham-square to the pumping 
station on Fitzwilham.-road. The car ran with perfect smoothness. 
It was the intention of the Corporation that these two sections should 
be open for publie service to-day, but they cannot be used, although 
quite complete, until after the visit of the inspector of the Board of 
Trade. 

Sheffield. The traffic receipts from the Sheffield Corporation tram- 
ways for the week ended Dec. 28 were £4,727. 11s. Id., making 
£52,501. 2s. 5d. for the quarter just completed. This total, notwith- 
standing the fact that new routes have been opened, and that to-day 
more sections are being worked than ever before in the city, is con- 
siderably less than the amount for last quarter and a slight decrease 
on the second quarter of this year. It is, however, larger than the 
total for any quarter before that time. 

Aberdeen.—A conference has been held between representatives of 
the Town Council and the Grest North of Scotland Railway with 
reference to the proposed provisional order for the construction of new 
tramways. The points discussed dealt mainly with the Torry tramway, 
involving the question of access to the new railway goods yards in 
South Market-street and the reconstruction of Guild-street Bridge. 
Matters were not definitely settled, but it is expected that a satisfactory 
adjustment of the different clauses will be effected, thus relieving the 
order from opposition. 

Additional Traffic Returns.—Anglo- Argentine, £681 increase; 
Barcelona Ensanche y Gracia, £46 increase; Barcelona, £176 increase ; 
Brisbane, £146 increase (month of November, £10,291, increase £552) ; 
Buenos Ayres and Belgrano Electric, £243 increase (month of 
November, £13,698, increase £925); Calcutta, £566 increase; Cape Town 
(month of October), receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric, £14 decrease ; Mexico Electric (month of November), 
receipts £42,800, expenditure £24,800; Perth Electric, £172 increase; 
Port Elizabeth (month of October), receipts £3,832, expenditure 
Ipswich.— Active progress is being made with the electric supply 
apd tramways undertaking. The foundations for the power station, 


the destructor, and the boiler-house are now laid, while in the case of 
the car-shed—which will accommodate 50 vehicles —the walls are so 
far above ground that the stone dressings of the elevation are being 
put in. Messrs. Johnson and Phillips, of Old Charlton, Kent, are 
laying the cables, The contractors for laying down the permanent 
way are expected to begin work almost directly. It is confidently 
expected that the electric cars will be running in some parts of Ipswich, 
at any rate, by October next. 

Light Railways for Derbyshire.— Representatives of the various 
local authorities interested in the proposed light railway to connect 
Bakewell and Grindleford stations, and thus form a direct communi- 
cation with Sheffield, met the Dake of Devonshire on Wednesday to 
confer with his Grace on the proposed scheme. The Duke of Devon- 
shire, after hearing the views of the deputation, suggested that a some- 
what altered and improved scheme might be submitted to him, which 
would avoid the destruction of so many beauty spots in that part of 
Derbyshire. He further asked if it would not be possible to find some 
other route than that which was now proposed. 

Yardley.—The deputation from the District Council appointed to 
negotiate with the pomen of the Birmingham and District Tram- 
ways Bill reported at the last meeting of the Council that after 
numerous conferences with the company they had succeeded in 
settling satisfactory terms to protect the interests of the Council in 
connection with the Birmingham District Tramways Bill now in course 
of promotion by certain local authorities outside the city of Birm- 
ingham, the Oity of Birmingham Tramways Company, the 
Birmingham and Midland Tramways, Limited, and the British 
Electric Traction Company for running powers into Birmingham, and 
for other purposes. 

Huddersfield. —Councillor J. Holroyd Moore has been appointed 
to fill the position of chairman of the Tramways Committee for the 
ensuing year. Five new cars now on order are to be fitted with the 
British Electric Car Oompany’s trucks. A sub-committee has reported 
on a converted bogie car, fixed with Hudson’s lifeguards, and a mag- 
netic slipper brake, and the committee have resolved that Hudson 
lifeguards be forthwith fitted on all cars not at present having satis- 
factory lifeguards, and that the consideration of the conversion of 
bogie cars into four-wheel cars, and the application to such converted 
cars of magnetic brakes, be further considered in a month's time. 
Several alterations in the tram fares have been made. 

Great Northern, Piccadilly, and Brompton Railway Co.— 
This Company pre 8 to raise the additional capital of £1,425,000 
authorised by the Brompton and Piccadilly-circus Railway Act, 1902, 
by the creation of new ordinary shares of £10each ; to increase the 
number of directors; to divide each of the following shares in the 
Company's capital— viz., the 60,000 shares authorised by the Brompton 
and Piccadilly-circus Railway Act, 1897, the 40, COO shares authorised 
by the Brompton and Piccadilly-circus Railway Act, 1899, the 240,000 
shares authorised by the Great Northern and Strand Railway Act. 
1899, and the 142,500 shares authorised by the Brompton and 
Piccadilly-circus Railway Act, 1902—into two half-shares, of which 
one shall be called preferred half-share," and the other deferred 
half-share.” 

. Electric Car Covers.—The Huddersfield Corporation have adopted 
the Margrini plan of roof covering for.their electric cars. The frame- 
work and top are of iron and wood, which is considered to be a great 
advantage over the waterproof covers, which become wet and sloppy. 
The whole roof can be removed, if necessary, in a few minutes by the 
unfastening of eight bolts. A further great advantage claimed is that 
no second trolley standard is needed. As the covering can be removed, 
the swivelled part of the standard is retained whether the top be on 
or not. It will probably not be found necessary to remove the roof, 


however. It may be left as a covering against summer sun and 
showers. The Huddersfield Tramway Committee are the first to adopt 
the cover. Sheffeld is said to be following suit, whilst the British 


Electric Traction Company have its adoption under consideration. 


Central London Railway.—Early this year the company hope to 
replace the majority of the present electric locomotives by motorcars 
operated on the multiple-unit system. Sixty-four of these cars have 
been ordered, in compliance with the suggestion of the Board of Trade. 
The bodies of the cars are being made in England, but the electrica] 
equipment, with the exception of some portions, is being supplied by 
the General Electric Company of the United States. Traffic on the 
Central London Railway was suspended on Monday afternoon from 
four o'clock toa quarter to nine through the derailing of a motor- 
engine at the points just outside the Bank Station. A temporary 
eastern terminus was made at the British Museum, where there is 
eommunication betweeen the up and down lines, and westward 
passengers proceeded thence until the line got into full working order 
again. 

Broughty Ferry.—A special meeting of the Town Council this 
week further considered the proposed tramway from Dundee to 
Broughty Ferry and Monifieth. The general terms of the proposal 
were gone over and satisfactorily adjusted, and it was remitted to the 
town clerk to draw up a draft agreement. It is proposed that the 
new line shall join the Dundee tramway system at the burgh boundary 
in Ferry-road, and, instead of crossing the bridge over the railway, 
go through the Craigie estate in a north-eastern direction to Albany- 
road, where a diversion will be made, then strike south to Queen- 
street, and then along the Monifieth-road to the eastern boundary to 
Monifieth. To begin with it is only intended to construct the first 
part of the route, which will terminate at the railway bridge over the 
road at Barnhill. When the agreement is approved the sanction of 
Parliament to the tramway will be asked. The total cost of the whole 
scheme is estimated at between £80,000 and £90,000. 


Eleotrio Traction on Railways.— Looking over the field the 
most casual observer must feel that England is on the eve of a revolu- 
tion iu railway transportation. The Lancashire and Yorkshire has 
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decided to electrify the Liverpool-Southport line. In the railway 
shops at Crewe experiments are going on having in view the electri- 
fication of the entire North-Western line. The Brighton Company, 
stimulated by the prospect of a rival electric line from London to the 
coast, are giving electric traction their serious attention. The Cale. 
donian Railway also is planning to electrify its entire system. The 
Great Eastern has asked experts to make a report on the economy of 
turning certain of its lines over to electric trains. Sir Ernest Paget, 
of the Midland, says that the railways will be gradually electrified, 
electric motors being sent out to take the places of worn-out steam 
locomotives. The Great Northern, which is building two electric 
tubes in London, is ready to electrify its suburban and branch lines. 
The Taff Vale is looking into electric traction. The Mersey Railway 
is now in the transition stage. These are straws which show which 
way the wind blows. 

Wandsworth.—At the last meeting of the Borough Council the 
General Purposes Committee made various recommendations on the 
tramway scheme. With regard to the proposed tramway commencing 
at the south-western end of Wimbledon-road and terminating in 
Garratt-lane by a junction with the authorised tramway, the committce 
suggested consent should be given to the scheme, subject to provisions 
satisfactory to the Council being inserted in the Bill ensuring that the 
road should be widened to not less than 54ft., and that the Council 
should not be called upon to make a contribution towards the cost of 
the scheme. The committee further recommended that a tramway 
in connection with the Croydon and District Electric Tramway, pro- 
posed to be constructed in Longley-road, should be opposed on the 
ground that the thoroughfare was not suited to the purpose of a tram- 
way, and that the proposed route would not be for the public advan- 
tage. These recommendations were approved. With regard to the 
proposed Clapham Junction to Marble Arch Railway, on which the 
committee recommended that no order should be made, an 
amendment was proposed that the Council should signify their 
approval of the scheme. The amendment, however, was lost. 

Wolverhampton.—In a few months’ time the Corporation will be 
called upon to give a definite decision with reference to the surface- 
contact system of electric traction which is being worked in their town. 
It will he remembered that in the spring of 1901 the Council accepted 
the offer of the Lorain Steel Company, of America, to equip about 
11 miles of single track with their system on certain specitied condi- 
tions. The contract between the Corporation and the company pro- 
vides that the track shall be guaranteed and maintained till next April. 
If at any time up to this date the system does not prove a success, or 
if it prove dangerous either to human beings or animals, then it is to 
be taken up by the Lórain Steel Company, who will reinstate the track 
and bear the whole cost of the experiment. On the other hand, if the 
system prove safe and reliable the Corporation are to take over and 
pay for the track. During the existence of the exhibition the traffic 
was abnormal, and it is believed that about 3,000,000 passengers were 
carried without any accident or serious delay. Some years ago the 
British Electric Traction Company commenced an ambitious scheme 
for the electrification of the tramways in the Black Country on the 
overhead aystem, but they were foiled in every attempt to secure the 
control of the tramways in the borough. The company then made 
terms with the outlying authorities, who cut themselves adrift from 
the borough. As a result, passengers wishing to get from Wolver- 
hampton to the outlying districts to-day have to change cars three 
times. 

Halifax.—A number of the ratepayers gathered in the Kingston 
Liberal Club at Halifax last week to hear an address from Mr. 
Thomas Hey, the chairman of the Tramways Committee, on the tram- 
way undertaking of the town, with special reference to the proposed 
“lift” at Salterhebble. Mr. Hey thought the ratepayers of the 
town were to be congratulated on the development of the Halifax 
tramway undertaking, seeing it was only four years since the first line 
was laid, and they now had over 30 miles of route opened. They ran 
at Halifax 15,000 car miles a fortnight, and yet, notwithstanding 
the narrowness of their streets and the congested state of the traffic, 
they had had no accidents worth naming. Touching on the difficulties 
they had had to contend with, Mr. Hey referred to the fact that 
they had hardly a straight street in the town. Their worst gradients 
were iu Gibbet-street, 1 in 12; in Priestley-hill, 1 in 11°76; in 
Catherine Slack, 1 in 11:20; in Pye Nest-road, 1 in 10:50 ; and in 
Boothtown—the worst of all—1 in 97. At Salterhebble-hill, which was 
the alternative route to the proposed lift on the West Vale extension, 
the gradient would be 9:69 ; but whereas at Boothtown, although the 
track was four times longer than at Salterhebble-hill, it was straight 
as an arrow. Salterhebble-hill was like the letter 8. Proceeding to 
contrast Halifax with towns whose tramways were contributing 
£30,000 or £40,000 to the rates, he pointed out that in such towns 
the routes were comparatively level. Turning to the question of the 
„lift“ at Salterhebble, Mr. Hey explained at some length the 
principle of the lift, paying special attention to the delusion, which 
appeared somewhat common, that the lift was a sort of elevator, 
working straight up and down into a dark tunnel. He showed by 
diagrams and photographs that the lift would be a sort of inclined 
railway, with two movable platforms, the one going up as the other 
went down, and drawn by powerful wire cables. 


LIGHTING AND GENERAL. 


Barnstaple.—The engineer is preparing an estimate for extensions. 

Big Ben.—Before Parliament reopens the clock will be lighted by 
electricity. 

Gravesend.—The Council are acquiring additional land adjoining 
the electric power station. 


 Strathkinness.—4A committee has been appointed with powers to 
elaborate a plan for the lighting of the village, 


Totnes.—Tho electric lighting order was again the subject for 
discussion at the last meeting of the Town Council. 

Norwich.—The Town Council have decided to borrow £210,000 for 
the purchase and extension of the works of the Norwich Electricity 
Company. 

Glasgow.—The Watching and Lighting Committee will in May 
next ask for powers to light up another section of Gallowgate with the 
electric light. 

Huddersfield. —The Council have received sanction to the borrow- 
ing of £5,000 for the purchase of electric motors and appliances for 
electric lighting. 

Warwick Castle.—The Earl and Countess of Warwick have had 
completed for the great hall at Warwick Castle a large electric organ 
by Mr. Hope-Jones. 

Edmundson's Electricity Corporation. — The directors have 
declared a dividend of 5 per cent. on the ordinary shares for the six 
months ended Sept. 30 last. 

United River Plate Telephene Co. —An interim dividend has been 
declared of 5 per cent. for the half-year ended Sept. 30, in place of 
24 per cent. previously paid. 

Newport (Isle of Wight). —The public electric lighting installa- 
tion laid down by the Isle of Wight Electric Light and Power Company, 
Limited, was opened last night. 

American Pacific Cable.—The cable ship with the Commercial 
Compauy’s Pacific cable has arrived at Cahu, and is now splicing the 
shore-end of the cable off Diamond Head. 

Derby.—A complete installation of the electric light has been 
erected in St. Alkmund’s Church, Derby, through the generosity of 
Mr. Payne, a member of the congregation. 

Cleckheaton.—Five per cent. discount will be allowed by the 
electrical department on all accounts for electricity on condition of 
payment within a month from date of demand. 

Rathmines.— Mr. P. O. Cowan has held an enquiry into applica- 
tions of the District Council for a loan of £20,000 for the purpose of 
the electric lighting undertaking of the township. 

Chatham.—A scheme is under consideration for introducing an 
installation both for the purpose of lighting the workshops and for 
driving all the lighter machinery at the dockyard. 

South Lancashire Electric Traction and Power Co.—The 
warrants for the interest to 31st ult. on the 44 per cent. first mortgage 
debenture stock of this Compary were posted on that date. 

Crompton and Co., Limited.—The directors have declared an 
interim divideud for the half-year ended Sept. 30 last at the rate of 
5 per cent. per annum, free of income tax, payable on Jan. 15. 

New Barnet.—At a recent meeting the Council's proposal to borrow 
£14,000 for. providing electric lighting for a portion of the distriot was 
discussed at length. So far as we hear, no definite resolution was 
carriod. 

Northern Section of National Electrical Contractors’ 
Association.—The annual general meeting of this association will 
be held at the County Hotel, Newcastle, on Saturday, Jan. 10, at 
2.50 p.m. 

Bromwich.—The gas and electricity departments have been asked 
to fit up as an experiment lamps of their respective systems of 
lighting on 12 tramway poles. The experiment will be continued for 
three months. . 

Handsworth.—The Northern Counties Electric Supply Company, 
Limited, have informed the Urban District Council that they expected 
to be in a position to say when a supply of current would be available 
early this year. 

Radstock.—The Urban District Council will formally dissent to 
tho notice of the Somerset Electric Power Company, not with a view 
of opposing the company's Bill, but to place themselves in a position 
to negotiate later. 

Bury (Lancs.).—The Town Council will apply for sanction to 
borrow £35,000, the estimated amount required to cover the exceeded 
expenditure on capital account and also for extensions to mains and 
other electricity works. 

Charing Cross and Strand Electricity Supply Corporation.— 
Warrants for the dividend on the City undertaking 44 per cent. 
preference shares, and for the interest on the 4 per cent. debenture 
Stock of this Corporation, have been posted to the stockholders. 

Wandsworth.—The General Purposes Committee are considering 
the advisability of generating electricity in connection with the 
Tooting dust destructor, and have obtained authority to test the 
calorific value of the refuse destroyed at a cost not exceeding £40. 

Agency.—The Sloan Electrical Company, Limited, of 15, Fore-street- 
avenue, London, E.C., has been appointed agents for the Hydra Werte 
Electrical Company, Limited, of Berlin, for their dry batteries for 
telegraphic, telephonic, and bell purposes, and also for automobiles. 

Walthamstow.—The Urban Distriet Council are applying for 
sanction to borrow £3,000 to enable them to buy electric motors for 
letting out on the hire system. The Council already supply motive 
power to several factories in the town on terms profitable to the rate- 


payers. 

“The London ManuaL"—The seventh issue of this publication, 
edited by Robert Donald (Edward Lloyd, Limited; 1s. 61.), is 
uniform with previous issues both as far as a handy means of reference, 
as well as concise and up-to-date information concerning publie bodies 
is concerned. 

Stafford.—The Rural District Council on Saturday approved a 
proposal of the Town Council to obtain a provisional order for the 
extension of the borough electric lighting system into parts of the 
parishes of Seighford, Castle Church, Tillington, Hopton, and Coton 
and Berkswich. . 
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Lifeguards.—We are informed that Messrs. Witting Bros., 
Limited, electrical engineers and contractors, of 49, Cannon street, 
London, E. O., have recently placed with the Tidswell Lifeguard Com- 
pany, of Bradford, an order for 50 complete sets of their standard 
type of lifeguards. 

Mexico.—A Laffan telegram from New York says that Sir Weet man 
Pearson and Son, the English contractors, have procured a concession 
to establish an electric generator at a cost of 12,000,000dol. in the 
mountains of Puebla, where there is abundant water power, to transmit 
a current of 80,000 h.p. to the city for commercial purposes. 


Tipton.— With regard to a note in our issue of Dec. 19 referring to 
the negotiations of the Council with the Midland Electric Corporation 
for Power Distribution, Limited, we quoted from a local paper saying 
that the Council refused arbitration. This was not correct, for we are 
ee informed that the matter was referred to arbitration on 

ec. 12. i 

Telegraphic Address.—We aro informed that the telegraphic 
address ‘‘Siembralos London is now available for Messrs. Siemens 
Bros. and Co., Limited, York Mansion offices (electric light and power, 
traction, cable, and railway F he telegraphic 
address for their Queen Anne's- gate office (‘‘ Siemens London ") remains 
unchanged. 

Hull.—The question of a municipal telephone will in come 
before the City Council The deputation which visited Tunbridge 
Wells will present two reports, the majority being for and the minority 
against municipalisation. The Mayor, who went with the deputation 
to Tunbridge Wells, but not to Portsmouth, it is stated, will not sign 
either report. 

Shipley.—Mr. James Roberts has resigned his seat on the Gas and 
Electricity Committee. The question of the electrical engineer’s 
salary has been postponed until the end of the financial year in March 
next. At the end of November there were 69 consumers of electricity. 
equivalent to 7,952 8-c.p. lamps ; 12 applications were being attended 
to, and 9 others had been received. 

Linthwaite.—The Urban District Council intend to apply to the 
Board of Trade for a provisional order to authorise the Council to 
supply electrical energy to the district ot the Linthwaite Urban 
District Council by extending the area of supply under the Hudders- 
field Electric Lighting Orders Confirmation (No. 3) Act, 1890, by 
adding thereto the said urban district of Linthwaite. 


Buxton.—The Electricity Committee are about to inspect a smoke 
condenser of the Patent Regenerative Furnace Company at Derby. 
The engineer's salary has been increased. With rega:d to tho North- 
Western Electricity and Power Gas Company's Bill the Council have 
decided to oppose it, unless the promoters agree to leave outside the 
scope of their Bill control of the Buxton area they proposed to include 


Morecambe.—At their next meeting the Town Council will discuss 
the report of the Electric Light Committee, recommending that the 
engineer should proceed to London and ascertain the best possible 
terms which could. be made with Messrs. Callender with regard to the 
electric light cables which needed replacing. The transformer from 
the Oxford-street sub-station is to be removed to the pumping station 
at the sewerage works. 

Tiverton.—At a recent public meeting in response to a largely- 
signed requisition on the question of the Town Council’s decision to 
instal the electric light according to the borough surveyor's scheme, 
the following resolution was carried: That having heard the 
borough surveyor's statement, this meeting endorses the recommenda- 


tion of the Lighting Committee of the Town Council in favour of 


Messrs. Christy's scheme." 

tion.—The businesses of Lloyd and Lloyd, Limited, 
and A. and J. Stewart and Menzies, Limited, have been amalgamated, 
and will be carried on under the name of ‘‘ Stewarts and Lloyds, 
Limited.“ We are informed that the trade marks “L & L” and ‘‘S” will 
be maintained in connection with the respective works where they have 
hitherto been used, and will constitute a guarantee that the goods are 
of standard make in every particular. 


Smoker.—The employés of Messrs. R. J. Nicholson and Co., 
Argyll-buildings, Manchester, celebrated Christmas with a supper and 
smoking concert at the Exchange Hotel on Dec. 23. The supper was 
given by Mr. Nicholson to mark the close of a most successful year’s 
working. After supper an interesting concert was contributed by 
members of the staff and friends, during the progress of which a 
number of toasts were suitably honoured. 


River Plate Electricity Co.—The Financial News says a speculator 
who is in want of excitement might do worse than subscribe for some 
of the debentures now being offered by tho River Plate Electricity 
Company, Limited. There are many people who think that political 
trouble is approaching in Argentioa, and if they are right there would 

bably be more excitement in a few of these debentures than in the 
whole gamut of South Africans, all the way from Ottos Kopje to Rand 
Mines. 

Guildford.—It is reported that the electric light will shortly be 
introduced by the Guildford Electricity Supply Company into the 
Royal Surrey County Hospital, and that Mr. Money-Kent, the con- 
sulting engineer of the company, has been instructed to draw up 
specifications and advise as to the best mode of carrying out the 
work. Mr. Money-Kent recently designed a scheme for lighting the 
chancel of St. Nicolas Church. The contract was carried out by 
Mr. H. Fentum Phillips, electrical contractor, of Guildford. 


Electrical Cure.—An electrical cure is reported from Brisbane in 
eonnection with an attempt to defraud the Railway Commissioners 
The claimant shammed paralysis, and lay on a couch for over a year, 
stating that he had become paralysed owing to a fall from a train. 
The doctors applied certain electrical tests, whereat the man found the 
use of his legs, and confessed that he was not paralysed, that he never 


fell out of a train, and added, ''The tests were the greatest punish- 
ment I ever suffered, and I don't want any more ; I'vo had enough." 


Beckenham.—At a general meeting of the Kent House Improve- 


ment Association last week a resolution was carried expressing regret 
that the electric lighting in the Beckenham-road had not been pro- 
ceeded with, and urging the representatives of that ward to continue 


their efforts to secure the same as early as possible. The Urban Dis- 
trict Council have decided to extend the electric lighting cable to the 
boundary of the district in Southend-road at an estimated cost of £72. 
The subject of arc lighting has been further postponed for a periud of 
three months. 

Solar Electricity.—If the Secolo of Milan is to be believed, 
electrical supply companies will soon find their employment gone. 
The paper says that an engincer named Pansa, of Cassino, has 
succeeded in producing a machine which converts the light and heat 
of the sun into an alternating electric current. The inventor believes 
that his machine will revolutionise electric service, and that every 
family ere long will be able to manufacture its own electricity in its 
own backyard for heating, lighting, and driving small motors for 
domestic use. 

Electricity and Mines.—The Hulton Colliery Company, Lancs., 
are opening two new collieries near Atherton Station, on the Lanca- 
shire and Yorkshire Reilway, and are making some important develop- 
ments with regard to the introduction of electricity. Electrical 
machinery for coal-cutting and ventilation purposes is being intro- 
duced ; an electric lighting installation is being put down, and elec- 
tricity will also be used for haulage and screening purposes ; whilst 
another important innovation to be tried is the substitution of 
hydraulic cartridges for forcing the coal down instead of blasting. 


Kirkcaldy.—The electric light in connection with the Corporation's 
scheme was successfully switched on last week over the district, and 
the town was lit up from end to end of the tramway route. Mr. O. F. 
Francis, the engineer, turned on the light. Thirty-two applications. 
have been made by private parties, representing 3.000 8.c.p. lights, 
12 of which have been connected. Operations are being pushed for- 
ward for connecting the houses already wired, and these are being 
taken in turn. The Kirkcaldy and Dysart Water Commission will 
ludge a petition against the Bill of the Fife Electric Power Company 
in order to get the protective clause inserted. 


Watford.—The Electric Lighting Committee reported at the last 
Council meeting that they had visited the works, and were shown 
round by the electrical engineer, They expressed themselves quite 
satisfied with the general condition of the works. The engineer 
reported that Mr. Grover had decided to defer the question of motive 
power until next summer; and, further, that with regard to Mesars. 
Christy Bros. and Middleton’s application, he would recommend that 
the Council lay the main to Lime Lodge, provided that Messrs. 
Christy Bros.’ clients would agree to pay the cost of that portion 
which lies beyond Lower Paddosk-road, amounting to £66. This 
suggestion was adopted. 

Bradford.—The Bradford correspondent of the Manchester Guar- 
dian says Rosling and Fynn, Limited, electrical engineers, having 
extensive works at Thornbury, have been compelled to suspend opera- 
tions owing to want of working capital, and the debenture holders 
have entered into possession of the assets. The company was regis- 
tered as Rosling, Appleby, and Fynn, Limited, to acquire the business 
of Messrs. Rosling and Appleby, Trafalgar Works, Bradford. The 
authorised capital was £100,000 in £1 shares, half being cumulative 
6 per cent. preferenco and half ordinary—£15.000 preference and 
£27,000 ordinary have been paid up. There was also power to issue 
debentures up to £15,000. 

Joint-Stock Companies. —Notice is given in the London Gazette 
that the names of the undermentioned companies have been struck off 
the register, and that such companies are dissolved : Adams Electrical 
Generator Company, Limited ; British Electric Railways, Limited ; 
Volt Electrical Company, Limited ; West of England Electric Installa- 
tion Company, Limited ; World Gas and Electric Syndicate, Limited. 
Notice is also given that at the expi ation of three months the names 
of the undermentioned companies will, unless cause is shown to the 
contrary, be struck off the register, and the companies will be dis. 
solved: Electrical Transport and Power Company, Limited; Leeds 
Electrical Supply Company, Limited. 

Perth.—The Town Council have decided that the cost of laying the 
cables to the arc lamps be borne by the electrical department, and not 
by the Lighting Committee. The question, which involves the sum 
of about £2,000, had created considerable discussion. Mr. Lambert, 
the engineer, in his report on the first year's working of the electric 
light department, states that the total number of units generated 
since Dec. 27, 1901, was 197,631. This shows an increase of 64,523 
units, or equal to 48:47 per cent. At Dec. 27, 1901, the number of 
lamps connected was 14,725, while at Dec. 27, 1902, the number was 
21,400, an increase of 6,677, or equal to 45:54 per cent. The number 
of consumers up to the present is 210. 


Oban.—We understand that the electric lighting installation is 
now complete. All the machinery and plant is in place and in full 
working order, and the current is ready to be switched on. The ferma] 
inauguration of the installation will take place on the 8th inst. An 
equivalent of 2,000 R.c.p. lamps has been applied for by intendin 
consumers, and as it was estimated that the scheme would be self- 
supporting on a basis of 4,000 8-c.p. lamps, it will be seen that at this 
early stage matters are extremely satisfactory. A number of premises 
have been wired in readiness to use the light whenever the current is 
turned on. The municipal buildings are in process of being wired, and 
other premises are being taken in turn. 

Free Lighting. — The good folks of Blackburn, near West Calder, 
Midlothian, says the Birmingham Post, are not likely to quarrel with 
the co-operative society in their neighbourhood—the West Calder 
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Co-operative Society, to wit. The society, which has a large number 
of members in tho district, has erected the are 8 and is supplying 
the electric current for the illumination of the village free of charge. 
The generating plant has been installed in the scciety’s branch premises 
in the centre of the village. The residents of Tonyrefail are being 
favoured with a current of electricity for lighting purposes free of 
charge by a local tradesman. Cables and lamp brackets are being 
supplied by means of public subscriptions. 


London Gazette. —The partnership existing between J. E. Preston, 
W. J. L. Sandy, and H. G. Delves (trading as J. E. Preston and Co.), 
electrical engineers, 165, Wardour-street, Middlesex, has been dissolved 
by mutual consent. The partnership existiug between T. E. Boothby 
and R. Fishwick, jun. (trading as Boothby, Fishwick, and Co.), elec- 
trical and general engineers, Park Ironworks, Factory Fold, Hollin- 
wood, has been dissolved by mutual consent. A receiving order has 
been made out in the estate of W. Scholes (trading as Scholes and 
Co.), electrical engineer and contractor, 85, Corporation-street, Man- 
chester, on debtor's petition. A receiving order has been made „e the 
estate of A. E. Pemberton, electrical engineer, Oakdene, Barker's- 
lane, Ashton-on-M«racy, Chester, on creditors' petition. 


Calendars.—The Hart Accumulator Company, Limited, Marsh- 
gate-lane, Stratford, E., have issued again their serviceable blotting- 
pad calendar; also the Electrical Power Storage Company, Limited, 
a handy price list of E.P.S. storage cells, and an illustration of 
E. P. S. latest type for traction in lead.lined hard alloy crate boxes 
accompanies the latter. The General Electric Company (1900), 
Limited, 69, 71, 88, and 92, Queen Victoria-streot, London, E. C., 
have produced a desk calendar in the shape of an Angold ars lamp. 
The Liverpool Electric Cable Company, Vauxhall-road, Liverpool, 
seni a small wall calendar, and a very serviceable arrangement of 
combined memo.-hook and desk calendar has been published by 
Machinery Trust, Limited, 180, Fleet-stroet. The latter contrivance 
is an excellent advertising medium. 


Amalgamation.—We are informed that the businesses hitherto 
carried on independently by Messrs. Saxby and Farmer and Messrs. 
Evans, O'Donnell, and Co., Limited, of Chippenham, Wilts, have been 
amalgamated, and will in fature be carried on as one concern under 
the name of Saxby and Farmer, Limited. Mr. Charles Hodgson (who is 
chairman also,, Mr. A. G. Evans, and Mr. J. P. O'Donnell are joint 
managing directors. Having acquired the factory at Chippenham, 
whieh is thoroughly equipped with modern machinery ind labour- 
saving appliances, and which is now being enlarged to accommodate 
the joint businesses, and in view of the constantly-increasing cost of 
manufacturing in London, the firm will, as soon as possible, remove 
their factory from London to Chippenham, retaining at Kilburn their 
present offices and also a portion of the present factory for urgent 
work, repairs, and stores for finished articles. 


Companies Wound up in 1902.—From a record of companies 
which have passed out of existence during the last 12 months which 
appears in the Financial News we note the following amongst the 
companies wound up voluntarily : January, British Electrical Manu. 
facturing ; February Sussmann Electric Miners’ Lamp and Westralian 
Electric Lighting and Supply ; March, British Electric Meter ; May, 
Motor Manufacturing; July, Hiram Maxim Lamp: October, River 
Plate Electric Light and Traction ; November, British Electromobile, 
British Electric Street Tramways, Buenos Ayres Electric Tramways, 
and Electrical Power Distribution ; December, British Electric Trac- 
tion (Pioneer) and Electrical Copper. Amongst the winding-up orders 
appear: January, Electrical Regulating and Lighting rot 
August, Electric Lamp Regenerating ; November, Electric Railways ; 
December, British Power, Traction, and Lighting. 


Wrexham. —In consequence of the recent enquiry into an applica- 
tion of the Council for sanction to the borrowing of the sum of £11,000 
for the purpose of increasing the 5 supply, the Local 
Government Board have decided to sanction a loan of £9,116. The 
sanction of the rest of the loan is held in abeyance. Mr. Sillery, in 
his last report, states that during October three consumers had been 
connected, and this increase, with additions to other installations, 
made the new connections equal to 113 lamps of 8 c.p. for the month. 
Units generated during October 20,486, against 13,384 in October, 
1901. The new connections and additions for November equalled 
75 lamps of 8 c.p. Units generated 21,305, against 15,899 in 
November, 1901. The number of lamps connected to date was equal 
to 8, C50 of 8 C. p., exclusive of public lamps and those used on the 
works. During October and November approximately 40 tons of coal 
nuts had been used. 


Dartford.—At last week'e meeting of the Urban District Council 
the Electric Lighting Committee reported that the results to hand of 
nine months’ working and the present prospects indicated that the 
undertaking would be ina paying position at an early date. As it 
appeared that a considerable increase in the demand would only entail 
small addition to the cost of working, the committee recommended a 
reduction in the maximum system of charging from 8d. to 7d. per 
unit for the first hour's use per day, leaving the charge after the same— 
namely, 2d. per unit. The report was referred back to the committee 
to report as to the proposal of an optional flat rate. With reference 
to the charges for public lamps, the committee have detailed state. 
ments showing that whereas gas lighting has cost £805 annually for 
a candle-power of 9,424, the town was being lit by electricity for 
£1,027, with a candle-power of 18,136. 5 are being 
made for the assisted wiring scheme, which provides either for pur- 
chase by instalments or the low rental of 1s. 3d. per £1 expendec by 
the Council in wiring. 

India Rubber, Gutta Peroha, and Telegraph Works Co.— In 
the Company’s Bill it is set out that the Company have for the purpose 
of effecting sales of its manufactures and obtaining contracts for the 
execution of works, e by way of part payment therefor shares 
in other companies, and for the purpose of associating itself with 
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other companies having like objects has acquired shares in those 
concerns. The method has under the present custom become in some 
cases an essential condition of contracts,  Doubts, however, having 
arisen as to the powers of the Company to hold such shares or to 
acquire and hold real property abroad, it is expedient to remove such 
doubts. Accordingly, the Bill proposes to alter the memorandum of 
association so as to empower the Company to hold property ‘‘ real or 
personal within or without the United Kingdom.” A wide power is 
also le a to he conferred on the Company to purchase any business 
similar to its own, to hold any shares in any company calculated to 
promote its business, to accept stocks or securities in consideration of 
work done, and to promote or assist in the promotion of any company 
formed for the purpose of bring contraets or business to the Company. 


Dundee. —The installation of electric light into the city has, says 
the Dundee Advertiser, proved a great success, and under the capable 
management of ex-Bailie Wright, the convener of the Electric Light 
Committec, and Mr. Lambert, the engineer, has during its first year's 
working far exceeded even the most sanguine anticipations of its 
promoters. Up to Sunday night the number of units generated since 
Dec. 27 last year was 197,631. This shows an increase of 64,523 
units. At Dec. 27, 1901, the number of lamps connected was 
14,723, while at Dec. 27 this year the number was 21,400, an increase 
of 6,677. The number of consumers at present is 210. Among 
the principal buildings that have been lit electrically are the 
Station Hotel, Perth Academy, Swimming Baths, Consumpcive 
Hospital, and Hillside Home. The Caledonian and North British 
goods yards have also been lit by electric light. The street-lighting 
has been greatly improved during the year. Arc lamps have been 
erected at the South-street end of Princes-street, at the High-street 
end of John-street, and at Pullars’ dye works. Extensions have been 
carried out from Victoria Bridge to the consumptive hospital, also 
along Old Scone-road, through the whole of Balhousie district, and 
up the Glasgow-road to Pitheavers. 


New Zealand. Reporting on the proposal to use the Hutt River 
for generating electrical energy, the Wellington city engineer has 
made the following statement to the City Council: From my know- 
ledge of the extent and character of the watersheds of the Hutt River 
and Akatarawa, as well as of other adjoining watersheds, and the 
minimum dry-weather flow from these latter, I have formed the 
opinion that there is not the necessary volume and head of water to 
provide the energy required. It is quite probable that by the 
impounding of a very large quantity of water such volume and head 
might be obtained, but the expense of acquiring the land to be 
flooded, and of constructing the necessary dam and flood works, 
together with the erection of the duplicate turbine power station and 
conductors, as wel] as the increased working costs and maintenance, 
would be so great as to make the scheme prohibitive. I am credibly 
informed that it is but a few years ago since this particular source of 
supply was examined by an eminent hydraulic engineer (probably the 
most eminent engineer in this particular class of work, and one who has 
undoubtedly been connected with the largect schemes of this kind in 
the world, including Niagara), and that he then practically expressed 
the same opinion. Other electrical engineers have also at a later date 
examined into this question, with the same result."—.Vew Zealand 
Mining, Engineering, and Building Journal, 

Municipal Electric Works and Depreciation.—The Finance 
Committee of the York Corporation will present to the mecting of 
the Council on Monday next the report of Mr. H. W. Pulleyn, the 
professional auditor of the Coproration accounts. According to the 
Yorkshire Post, he refers as follows to the position of the electric 
lighting undertaking : ''I observe with regret that the members of 
the Council have not considered it necessary to adopt the recommen- 
dation contained in my last report regarding the advisability of 
charging depreciation against the electric lighting revenue account. 
Having regard to the fact that the Local Government Board allow 25 
years for the redemption of your electric lighting loans, it may fairly be 
assumed that the average life of the assets, acquired with the money pro- 
vided by such loans, 1s less than the authorised term for repayment, and, 
therefore, the provision out of revenue for sinking fond instalments 
to redeem the loans is not of itself sufficient. "This financial policy 
will ultimately result in the cost of replacement of plant talling against 
the year in which such replacement has to be made, instead of distribut- 
ing the cost of same evenly over a period covering the life of the 
plant. Consequently, revenue will be overstated during the earlier 
years of the undertaking at the expense of the later years. Under 
these circumstances, I feel obliged to point out that any future 
balance of profits apparently available for the relief of rates will be 
purely fictitious unless the claims of depreciation are recognised." 

Cheshire and North Staffordshire Electric and Power Gas 
Co.—The above-named syndicate is promoting a Bill in the next 
session of Parliament to obtain parliamentary powers and establish a 
company for the supply of electricity in bulk to local authorities and 
power users throughout the whole of the area shown on the plan sent 
herewith, and also for the manufacture, supply, sale, and distribution 
of producer gas for the purposes of motive power and heating within 
such area. This area contains about 2,000 square miles with a popula- 
tion of over 14 millions. In it there are four county boroughs, 
14 boroughs, 48 urban districts, and 31 rural districts—altogether 
97 local authorities with populations varying from about 1,500 to over 
100,000. It is proposed to erect four power stations on sites suitable 
and convenient in all respects—one near Stone, in the county of 
Stafford, one near Macclestield, one at Sutton, near Frodsham, in tlie 
county of Chester, and one near Ruabon, in the county of Denbigh. 
The scheme will be on the same lines generally as the Lancashire 
Electric Power Act, and other similar Acts already passed by Parlia- 
ment, and the district will join up to the districts of the Lancashire 
Electric Power Act, the Yorkshire Electric Power Act, and the Derby 
and Notts Electric Power Act, us well as to that of the Mond Power- 
Gas Act for South Staffordshire, The chief object of the Company is ta 
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supply electricity and producer gas for power purposes, and although 
it would be prepared to supply local authorities with electricity in 
bulk for lighting and other popoe within their own areas, and, 
indeed, would be bound by the Act so to do, if required, at much 
cheaper rates than they could produce it for themselves, the Company’s 
business would lie in directions heretofore practically untouched by 
local authorities. 

Dorohester.—A deputation has visited Tonbridge, Canterbury, and 
Colchester electric lighting stations, and has submitted a report, from 
which the Dorchester. Telegram quotes as follows: In the event of 
the electric light being installed in Dorchester, is there any reasonable 

rospect of the undertaking proving a success?’ and this question the 

eputation answer in the affirmative. ‘Judging from the experience of 
other towns of similar size, situation, and character, we see no reason 
to doubt that the results here would be also similar, provided, of 
course, that the works were laid down in an efficient and economical 
manner, and that not less than 6d. a unit were charged. It must, 
however, be distinctly understood that until a sufficient number of 
consumers are connected it cannot be oxpected that a sufficient 
profit will be made to provide for the repayment of capital and 
interest, and this will in all probability necessitate a con- 
tribution from the rates for the first year or two of pioneer 
work.’ But, Council or company, there can be, the deputation 
think, no difference of opinion as to the advantage to the town 
having an electrical supply undertaking; and since the financial 
results generally seem to prove that the business is a sound one and 
sufficiently free from risk, we are of opinion that the Council would 
be fully justified in laying down the works if, after a canvass of the 
town, a sufficient support was promised. With respect to the com- 
parative price of gas and electricity, the deputation have come to the 
conclusion that eight units ef electricity are equivalent to 1,000 cubic 
feet of gas. ‘Such a comparison, however, does not accurately repre- 
sent the actual advantages of electricity over gas, which will be better 
appreciated by roference to towns such as Canterbury, where with gas 
at only 2s. 10d. a thousand electricity is making rapid strides at an 
average charge of 5d. per unit, and the Corporation have made a 
han dsome profit from the very first.’ The Town Council have decided 
to ask their electrical advisers (Messrs. Enright) to advise them 
farther, after which there will be a canvass of the town on the subject.” 


Walmer.—At Monday's meeting of the District Council the Elec- 
tric Lighting Committee reported as follows: The clerk submitted 
a print of the draft Sandwich, Deal, Walmer, and District Electric 
Lighting Provisional Order, 1903, and read a report upon it. A 
report from the water surveyor was also read. The committee were of 
opinion that the draft order was objectionable in the following (among 
other) iculars: (a) in giving power to another company to supply 
electricity under the order; (^) in the inadequacy of the deposit, and 
the absence of a separate deposit in respect of the district of Walmer ; 
(c) in the absence of any clauses for the protection of the Council as a 
road, sewer, and water authority; (J) in the absence of purchase 
clauses ; (e) in the fixing of an exorbitant maximum price for supply 
of current; (^) in giving no control to the Council over the question 
of the site for the works. The above matters are questions of detail, 
and are pes of being met by concessions, The committee are, 
however, of opinion that the power to supply electricity in the 
district for lighting and other purposes will in course of time 
become a valuable asset, and should not fall into the hands 
of private persons or & company. They also think that no 
part of the Council's control over the public roads in the dis- 
trict, even under the safeguards provided by the Electric Lighting 
Acts, should be parted with. For these reasons the committee are 
unanimously of opinion that the application of the undertakers for a 
provisional order should be opposed in its entirety, and they recom- 
mend that the clerk be instructed to give the necessary notices of 
opposition on behalf of the Council. The committee further recom- 
mend that they should be empowered to confer with representatives 
of the other districts included in the area of supply, with a view to 
combined opposition, and also for the purpose of considering the ques- 
tion of proceeding with a joint application for a provisional order by 
some or all of the local authorities concerned. In the event of a joint 
application not being arranged for, the committee are of opinion that 
an application should be made by the Council in respect of their own 
district.” After discussion, the Electric Lighting Committee were 
empowered to confer with Deal, with & view to mutual opposition to 
this order, and it was decided that if it was found impossible to arrange 
terms with Deal, that the Council take steps to secure a provisional 
order, so that they might either take the matter in hand themselves, 
or deal with any company hereafter, on such terms as they might 
consider advisable in the best interests of the parish. 


Accidents.—Mr. Drew opened at Fulham an inquest on Saturday 
on the two men who died suddenly in separate cubicles at Fulham 
Public Baths last Tuesday eveniag. The evidence clearly pointed to 
the electric light supply as the source of the accident, and the enquiry 
was adjourned for a week to enable a Government inspector to attend 
and expert evidence to be obtained. The baths have been closed since 
Wednesday last. It appears that one of the men was standing up in 
the water and had put his two hands upon the galvanised iron top of 
the partition. When the attendant arrived he found him hanging by 
his hands unable to get down. The attendant then turned the electric 
lights off, when the man fell down. Artificial respiration was tried, 
but life was extinct when a surgeon was called a few minutes later. 
Forty minutes after another body was discovered in another cubicle. 
Two other bathers gave evidence of having received shocks. In the 
opinion of Mr. Morris James Williams, the doctor who was called in, 
the fact that the last two witnesses stood on the woodwork instead of 
in the water when they held the top of the partition helped to save 
their lives. Mr, Williams suggested that the electric current, which 
was of 200 volts in strength, entered the hands of the two men who 


were killed from the galvanised top of tho slate partition, passed down * 


their bodies, and out of their feet into the water of their baths, in 
which Line, at any rate, was standing. The warm, wet hands of the 
men, who were then bathing, would more la receive the current 
than if they had been dry, and their bodies would form the connect- 
ing link in the circuit between the iron and the water. From 
the water the current propan y passed out by way of the copper 
fittings of the bath. Both men died from electric shock. The 
current from an electric reading lamp has, according to an 
American paper, kilfed a student at the Drew Theological College, 
near Madison, New Jersey. He was found dead in his rooms, seated 
in a chair with his feet resting on some hot-water pipes, While in 
this position he grasped the lampand short-circuited theelectric current, 
which, although only 104 volts, was sufficient to electrocute him. 
Late on Christmas night, whilst an electrical engineer named Stret- 
ford was examining the machinery in the generating station at the 
Orrell electric light works, neat Liverpool, the flywheel burst, and one 
of the flying particles hit him ou the head, causing à compound 
fracture of the skull. He died shortly after from his injuries. A 
curious and startling incident occurred at the British Hotel, Bangor, 
on Saturday. The dining-room is brilliantly lighted with a chandelier 
and table electric lamps. Idly toying with a table knife, one of the 
guests struck the cord of the lamp lighting his table, and in an instant 
the keen edge of the knife, cutting through the slight cover of the 
wire, made a contact. A sudden report followed, and every light in 
the place was extinguished, whilst out of the blade of the knife, held 
in the guest's hand, a substantial semi-circular section had been cut 
with perfect clearness. 


Islington.—On Dec. 20 the Mayoress of Islington attended the 
electric lighting station at Eden-grove, Holloway, for the purpose of 
switching on the current for the 72 arc lamps erected for the street- 
lighting of a portion of the Highbury district. Mr. 8. Lambert 
(chairman of the Electric Lighting Committee) said that these new 
arc lamps brought the number of arc lamps in the borough to 472. 
The cost of each arc lamp was about £28 a year. When they first 
considered the question of lighting the main thoroughfares of the 
borough by electricity, they deemed it necessary ın many of the 
streets to replace every gas lamp giving a nominal 16 c.p. by an aro 
light which gave a nominal 1,000'c.p. It would therefore be seen 
they were getting 60 times the amount of light than formerly, at what 
worked out at about six or seven times the cost. Twenty-five years 
ago it was the custom to place the gas lamp columns from 75 to 90 
yards apart, when the Upper-street improvement was carried out the 
lamp columns along that thoroughfare were placed at intervals of 
25 yards. In 1892 there were 4,548 street gas lamps in Islington, at 
the present time the number had inoreased to 4,600, although nearly 
1,000 lamps had been displaced by the electric light. Electric light 
was being taken up by private consumers in a most encouraging way. 
There were nearly 1,000 customers upon their books, and the number 
of lamps (each equivalent to 8 c.p.) belonging to private consumers 
and connected to the mains was 67,500. hen the Borough Council 
first came into existence the customers numbered 508, with 35,252 
lampe, so that within the last two years they had nearly doubled 
their private supply. The entire cost of production, including 
rates and taxes, amounting to £1,500 a year, salaries, wages, 
aud repayment of loans and interest, was paid out of revenue. 
Not a single penny was paid out of the rates. They had sunk 
£370,000 in laying down one of the most complete electric lighting 
plants in the country, and their plant was capable of supplying elec- 
tricity equivalent to 100,000 lamps of 8 o. p. each. Mains were laid 
along 38 miles of frontage in the borough. e supply was now being 
taken up so rapidly that it would soon be necessary to make exten- 
sions, and the electrical engineer was considering that matter. It 
was estimated that they could double the capacity of that station 
without any additional buildings at a total cost of under £50,000. 
The artesian bore for condensing water at the station was down nearly 
400ft., and there was every prospect of getting a good supply of 
water. The policy of the committee in making a flat rate of 5d. per 
unit and abolishing meter rents was giving general satisfaction, and 
he hoped that soon they would have an all-round flat rate of 44d. per 
unit. Mr. Gay, the electrical engineer, said Islington, which had the 
high-tension system, compared very favourably with St. Pancras, who 
favoured the low-tension system ; for they found the cost per unit in 
St. Pancras was within a fraction of a decimal point of what it was in 
Islington. It was said, too, that the high-tension system was not 
favourable for running motors, but that was a delusion, for they would 
soon be supplying the power for running a large number of motors. 
When it became necessary to expend that £50,000 in additional 
machinery by which, as Mr. Lambert pointed out, they could double 
their output, the cost per kilowatt would be reduced to £50. The 
customary votes of thanks closed the proceedings. 


Heckmondwike.—Tenders for the necessary materials and labour 
to lay an additional main are to be obtained. Mr. Carter’s salary has 
been increased to £200 per annum. Negotiations are pending wich 
reference to the supply of electricity to a portion of the borough of 
Batley. At the last meeting of the Council Mr. Wood reported 
fully on the agreement with the traction company. He said the 
Council undertook to provide a 75-kw. plant for the company, whose 
maximum demand was not at any time to exceed its capacity, except 
at occasional times, when it should be exceeded by 25 kw., making 
the maximum 100. To meet this they had put down a 75-kw. engine 
and a 25-kw. battery. They had agreed with the company that thcy 
would supply them with energy up to 160,000 units per annum for 
the sum of £1,250. Whether they took the 160,000 units or not 
they would have to pay £1,250 per year. This price came to a little 
over ljd. per unit for 160,000. If they required more than that 
quantity for the difference between 160,000 and 200,000 they would 
pay 12d. per unit, and if they required anything in excess of that up 
to 240,000 they would have to pay 1°4d. per unit for the additional 
quantity, and for whatever they required beyond that l'ód. The 
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agreement was to be for 14 years, and at the end of that time it 
would be competent for either the company or the Council to 
give notice for a revision of terms, and a revision of terms, if 
required by either side, would take place at the end of each 
five years during the remaining run of the agreement, which was 
to last 28 years altogether. After the 14 years had expired, if 
there was another agreement, whatever minimum the company were 
under obligation to take must not he reduced without the consent of 
the Council. They estimated the cost of the additional plant required 
to meet the demands of the company at £3,500. They allowed for 
interest and sinking fund £218. 15s., wages £200, coal (4d. per unit) 
£334, and management £78. After making allowance for rent, 
repairs, etc., there would be a net profit of £200 at the ond of the 
year. Besides this the Council would derive other advantages. The 
plant they had before the additional plant was put in had borne the 
whole of the cost of rent and rates. In their caleulation they put 
down £100 as rent and rates, which would go to the relief of the 
domestic supply, while the £78 they had put down for management 
more than covered the increase in Mr. Carter's salary, so they 
would be paying less for the work he came to do than ‘hey were 
paying before the advance of salary was granted. Then there was 
the important item of 4d. per unit for coal costs, which came to 
£334 per annum, but they were actually working at 3d. per unit, 
and hoped to do better when they got the full plant working, which 
gave a saving of about £140. Altogether, he thought they would get 
advantages, and which would bring the profit of supplying the com- 
pany up to £400. The supply was to be from 4.30 a.m. on weekdays 
to 12.30 the following morning, and on Sundays from 7 to mid- 
night. But the company, on giving three days' notice, took power to 
have a supply which shall be a part of their minimum, within the 
time not included by the hours given, but they must take at least 
50 units per hour, and a fraction of an hour would count as a full 
hour. The committee found that it would pay them very wellif that 
course was taken. In all little details the interests of the town were 
ET well protected. In the event of the company having a 
strike, or having something the matter with their mains, or not running 
at all, or giving up the ghost, they had a guaranteed minimum pay- 
ment to the Council of £750 per year as long as the agreement runs, 
which meant that the Council would lose nothing if the plant was not 
used for the company. 


Fife Electric Power Co.—The draft provisional order of the Fife 
Electric Power Company has now been issued. The preamble states 
that ‘‘ whereas the providing of central electrical generating stations 
and the erection of such buildings and works as are hereinafter men- 
tioned for the production, transformation, storage, and distribution 
of electricity within the area of supply hereinafter defined, would be of 
public and local advantage ; and whereas the persons named in the 
order, with others, are willing at their own expense to construct tho 
electrical generating stations and buildings, it is expedient that they 
be incorporated into a company. It is provided thut the powers of 
the Company for the compulsory purchase of lands shall cease after 
the expiration of five years from the passing of the order. Clause 13 
provides that the Company may acquire by agreement and exercise 
servitudes or easements for the placing of mains, cables, posts, and 
wires over and under lands and property belonging to any company, 
body, or person, and may make agreements with any companies, bodies, 
and persons for the supply of electricity. The capital of the Company 
is to be £600,000, in 60,000 shares of £10 each. It is set forth that the 
area of supply will be the whole of the county of Fife. Energy will be 
supplied only (a) in bulk to authorised distributors, and (5) for pro- 
viding power to any person. The energy supplied to authorised 
distributors may be used for lighting or other purposes, and the energy 
supplied to any person for power may be used for lighting any premises 
on any part of which the power is utilised, but save as aforesaid the 
company shall not supply energy for lighting purposes. Evergy will 
not be supplied under the order in any area being at the passing of 
the order the area of supply of any authorised distributors, except 
with the consent of those distributors ; but that consent shall not be 
unreasonably withheld. The order then enumerates the conditions 
and obligations imposed both upon the company and the consumer. 
Clause 47, which has claimed the attention of town councils, and 
deals with streots and roads, is as follows: '' Any electric lines laid 
down in any street by the Company under this order shall be laid in 
such line or route and in a trench of such dimensions and in such 
position as may be agreed between the Company and the local autho- 
rity, or as, failing abren shall be settled by the Board of Trade ; 
and the Company shall show on the plan of the works to be served on 
such local authority, in accordance with the provisions of the Electric 
Lighting (Clauses) Act, 1899, incorporated with this order, the route 
proposed to be taken, and the dimensions and positions of the proposed 
trench provided that where the local authority of any burgh or urban 
district object to any proposed line or route on the ground that it would 
traverse the principal thoroughfares or busy streets of such burgh or 
district, and indicates an alternative route or deviation which in the 
opinion of the Board of Trade is reasonably practicable, and does not 
involve undue increase of expenditure, such alternative route or devia- 
tion shall be adopted. The reasonable and proper costs, charges, and 
expenses incurred by any local authority in relation to any reference 
to the Board of Trade under this section shall, unless the Board of 
Trade shall certify that the action of the local authority in the matter 
has been unreasonable, be paid by the Company." There are clauses 
for the protection of county councils with re a to their roads, streets, 
bridges, and other property. In the schedule, the sites proposed to 
be taken by the Company at Oomrie (Culross), Cowdenbeath, Cupar, 
Markiach, and Leven are described. In the second schedule it is pro- 
vided : '* Where the i pen charges any consumer by the actual 
amount of energy supplied to him they shall be entitled to charge him 
at the following rates Por quarter (/) for any quantity not exceeding 
the equivalent of 400 hours of supply at the maximum power which 
has been demanded by him, at the rate of 3d. per unit; (/) for any 


27571. 


27574. 
27601. 
27605. 


27018. 
27618. 


27625. 


27698. 


27644. 
27657. 


27672. 


27676. 


27678. 
27703. 
27706. 


27720. 


27739. 
21742. 
27746. 


21752. 


27753. 
27754. 


27755. 
27757. 
27758. 


277898. 


further quantity exceeding the equivalent of 400 hours of supply at 
such maximum power, at the rate of 2d. per unit. 


PROVISIONAL PATENTS, 1902. 


* 


Dec. 15. 

Improvements in and relating to electric tramoars. 
Samuel Dunseith McKellen, 24, Market-place, Manchester. 
Improvements in reversible boosters. D. Bruce Peebles 
and Co. and Montague Tabor Pickstone, 54, Castle-street, 

Liverpool. 

Terminals for fusible cut-out in electric circuits. 
Gerhard Christian Geisler, 27, Westwick-gardens, West 
Kensington, London. 

Improvements in electric ozone physical exercisers. 
Bernard Charles Molloy, 5, Paper - buildings, Temple, 
London, 

Improvements in devices for varying the resistance 
of an electric circuit. Siemens Bros. and Co., Limited, 
and Alexander Siemens, Birkbeck Bank-chambers, South. 
ampton-buildings, Chancery-lane, London. 

Improvements in the control of electromotors on 
electric railway cars. Siemens Bros. and Co., Limited, 
Francis Lydall, and Audley Mervyn Duke, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 

Improvement in oollectors for overhead electric 
conductors. Sydney John Roseblade, 19, Holborn-viaduct, 
London. 

Improvements relating to electric ignition devices 
for explosion metors. Pascal Victor A te Thezard, 
45, Southampton-buildings, Chancery-lane, "Tendon, (Date 
applied for under Patents Act, 1901, Dec. 16, 1901, being 
date of application in France). (Complete specification. ) 

Electric thread breaker. Boleslaw Dizewiccki, 40, 
Chancery-lane, London. 

Improvements in and relating to the aros of arc 
lampe. Tito Livio Carbone, 322, High Holborn, London. 
Improvements in engine-room telegraphs. James 

Duncan Robertson, 20, Strand-road, Calcutta. 

DEC. 16. 

An improved form of hydraulic press for assembling 
the parts of electrical commutators, tightening the 
ends of commutators and pressing together the 
discs of electrical armatures. Albany Francis Petch, 
23, College-hill, London. 

Improvements in and relating to induction coils 
used for ignition and other purposes. Walter Joseph 
Charles and Alfred Watson, 180, Hockley-street, Birmingham. 

The electric fog signalling system for railway com- 
panies. Charles Richards and Vine Hall, Bank, High- 
street, Hucknall Torkard, Notts. 

Improvements in or applicable to fusible eleotrio 
cut-outs. Henry Stansfield Parker, 70, Dean's. gate, 
Manchester. 

Improvements in electric batteries. David Henry 
Wilson, 46, Lincoln's- inn - fields, London. (Complete 
specification.) 

Improvements relating to means for transmitting and 
receiving electric signals. Henry Harris Luke, 45, 
Southam pton-buildings, Chancery-lane, London. (John Stone 
Stone, United States.) 

Improvements relating to the method of transmitting 
and receiving electric signals. Henry Harris Lake, 45, 
Southampton-buildings, Chancery-lane, London. (John Stone 
Stone, United States.) 

Improvements relating to the method of determining 
the direction of magnetic waves. Henry Harris Lake, 


45, Southampton-buildings, Chancery-lane, London. (John 
Stone Stone, United States.) 

Improvements in arc-extinguishing devices. Edgar 
Alfred Carolan, 83, Cannon-strect, London. (The General 
Electric Company, United States.) 

Improvements in bearings for electric or other 


measuring instruments. Edgar Alfred Carolan, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 
Improvements in apparatus for forming coils for 
dynamo-electric machines. Edgar Alfred Carolan, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 
Improvements in electric furnaces or muffes. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States. ) 
Improvements in electric heaters. 
83, Cannon-street, London. 
United States.) 
Improvements in machines for cutting micanite and 
the like. Edgar Alfred Carolan, 83, Cannon. street, 
London. (The General Electric Company, United States.) 
Improvements in control systems for searchlight 
projectors. Edgar Alfred Carolan, 83, Cannon.street, 
London. (The Gencral Electric Company, United States. ) 


Edgar Alfred Carolan ` 
(The General Electric Company, 
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27700. Improvements in electric reactance coils. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

Improvements in electric cut-outs. Edgar Alfred Carolan, 
83, Cannon-street, London. (The Genera] Electric Company, 
United States.) 

27762. Imprevements in electric condensers. Edgar Alfred 
Carolan, 83, Cannon. street, London. (The General 
Electric Company, United States.) 

. Improvements in means for varying the voltage of 
alternating electric currents. Edgar Alfred Carolan, 

* 85, Cannon-street, London. (The General Electric Company, 
United States. ) 

$7764. Improvements in systems of electric phase trans- 
formation. Edgar Alfred Carolan, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

. Improvements in electric phase indicating instru- 
ments. Edgar Alfred Carolan, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

. Improvements in potential indicators for high-voltage 
electric circuits. Edgar Alfred Carolan, 85, Cannon- 
street, London. (The General Electric Company, United 
States. ) 

Improvements in electric arc lamps. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in pneumatic train control systems. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

27769. Improvements in electric rheostat switohes. Edgar 

Alfred Carolan, 83, Cannon-street, London. (The General 
Eleotric Company, United States. ) 


27161. 


potential oireuits. Edgar Alfred Oarolan, 83, Cannon- 
street, London. (The General Electric Company, United 
States.) 

Improvements in electromagnetio looks for automatic 
clectric cirouit breakers. Edgar Alfred Carolan, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

Improvements in electric regulators. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in compounding dynamo - electric 
machines. Edgar Alfred Carolan, 83, Cannon-strect, 
London. (The General Electric Company, United States.) 

Improvements in apparatus for determining the 
direction of magnetic waves. Henry Harris Lake, 45, 
Southampton-buildings, Ohancery-lane, London. (John Stone 
Stone, United States.) 

Improvements in insulating metallic surfaces or wires. 
John Allen Heany, 18, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

Improvements in electric arc lamps. John Allen 
Heany, 18, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 

27820. Improvements in trolley heads for overhead electric 
traction. Frederick Kennington, Thomas, Wilfred Ken- 
nington, David Ladley Fawcett, and Laurence Fawcett, 
1, 9 Victoria- street, London. 


DEC. 17. 

Improvements in appliances for lighting electric 
trolley cars. Edward Arthur Hall, 47, Flotter-gate, 
Grimsby. (Complete specification.) 

Improvements in and relating to electric lamp 
holders. Arthur Denby Smith, Highfield-lane, Keighley. 
27849. Improvements in appliances for use in connection 
with the electric lighting of railway and other 
vehicles and for electric lighting purposes generally. 
The Electric and Ordnance Accessories Company, Limited, 
Ernest Couch Astington, and Robert Frederick Hall, 24, 

Temple-row, Birmingham. 

27850. Improvements in and connected with the electric 
lighting of railway and other carriages and the like. 
Robert Frederick Hall, 24, Temple-row, Birmingham. 

97858. Improvements in electric light switches and the like. 
August Eckstein and Albert Julius David Krause, Peel 
Works, Adelphi, Salford, Manchester. 

$7861. Fan arc lamp. Otto Gross, 3, Italian-villas, Union-street, 
Stretford, Manchester. 

$7887. Improvements in magnetoelectric igniters for internal- 
combustion engines. The Tangye Tool and Electric 
Company, Limited, and Alfred Hewson Bate, 7, Staplt-inn, 
London. 

97895. Casing for supporting the effective iron rings of 
electrical machines. Nicolas Laschet, 36, Chancery-lane, 
London. 

87897. Improvements in electric ignition apparatus for 
internal-combustion engines. Maurice loaon, Birkbeck 
Bank -chambers, Southampton - buildings, Chancery - lane, 
London. 

27909. Improvements in bells for electrical and mechanical 
signalling apparatus. Wilhelm Deckert, 55, Chancery- 

lane, London. (Complete specilication.) 


27771. 


27772. 


27778. 


27781. 


27786. 


27787. 


27835. 


27838. 


Improvements in electric arc lamps for constant- 


35 


Dec. 18. 

27033. A pneumatic device to automatically actuate the 
starting rheostat of electromotors driving organ- 
blowing apparatus. Reginald Arthur Cousans and Louis 
Bertram Cousans, Lindum-road, Lincoln. (Complete speci- 
fication. ) 

27934. Improvements in and connected with telephonic 
instruments. William Edwin Heys, 70, Market street, 
Manchester. (The Hutchison Acoustic Company, United 
States). (Complete specification.) 

27935. Improvements in swivelling trolley bases for electric 
street cars and other electrically-propelled vehicles. 
Edward May -Munro, Henry Brecknell, and Hugh Innes 
Rogers, Thrissell-street, Bristol. 

28006. Improvements in and relating to electricity meters. 
George Hookham, 18, Southampton-buildings, Chancery-lane, 
London. | 

88011. An improved clutoh for electric arc lampe. The Hon. 
Reginald Thomas D. Brougham and Frederick Stanhope 
Worsley, Birkbeck Bank-chambers, Southampton-buildings, 
-Chancery-lane London. 

28019. Improvements in electrical switches. Siemens Bros. 
and Co., Limited, and Arthur Stebbins Clift, Birkbeck 
Bank-chambers, Southampton - buildings, Chancery - Jane, 
London. (Complete specification. ) 

28013 Improvements in negative electrodes for electric 
accumulators and in the method of forming them. 
The Chloride Electrical Storage Company, Limited, Birkbeck 
Bank-chambers, Southampton - buildings, Chancery - lane, 
London. (La Société Anonyme pour le Travail Electrique 
des Métaux, France). (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Jan. &, 1903. 


1901. 

18610. Electric telegraphy. Muirhead.. 

25403. Electric energy meter. Thompson. (Decombe.) 

25944. Collectors and guards for third-rail conductors on 
electric railways. British Thomson-Houston Company, 
Limited. (Stewart.) 

Electric railways with protected road contacts. 
British Thomson-Houston Company, Limited. (Batchelder. ) 

Apparatus for controlling electric motors. Hindle. 

Means for transmitting synchronous motion to distant 
points. British Thomson-Houston Company, Limited. 
(Saxon.) 

Secondary electric batteries. White. 

Method of and means for transmitting power from 
electromagnetic devioes to movable bodies. Glascodine 
&nd Kenshole. 


25945. 


26098. 
26134. 


26229. 
26369. 


1902. 
Insulators for closed conduits. Griffiths and Bedell.. 
Collectors for electrically-propelled vehicles. Hill. 
49885. Sookets for incandescent electric lamps. Albert Edward 
Ellen. (Yost Miller Company. ) 
5425. Trolley heads for electric traction. Walker. 
10541. Electric clocks and indicating dial mechanism for 
use in conneotion therewith. Palmer. 
11851. Windings of electric transformers and other high- 
potential windings. Lake. (General Electric Company.) 
Electric heaters and rheostats. Wisdom. 
Electromagnetic valve controlling apparatus. Water- 
man. 
. Electric fuses. Dale. 


COMPANIES' STOCK AND SHARE LIST. 


Name. jc Last price, 
Commercial and Industrial.— £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 ki o 
Aron Electricity Meter, 5 p.c. Cum. Pref. Shares, 1-125,000 1 .. H 
md rr AAA ny DER .. 1/16-5/16 
British Insulated and Helsby Cables, Ord., 1-70,000 ...... 5... 748 
—— per cent. Cum. Pref., 1-40,000 .................. Dos oro 
5 per cent. Mortgage Debentures ..............-- 100 .. 105-106 xd 
(1902 Issue) )/ſ/ſ E CIC 00 .. 100-103 
British Westinghouse Elec. and Manuf..6 per cent. Pref... 5 .. xd 
4 per cent. Mortgage Debenture Stock .......... 100 .. 101-103 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. 3-14 
— Non. Cum., 6 per ceht. Pref. .................... 8. us 5a 
44 per cent. lst Debenture Stock ................ 100 .. 100-1 
94 per cent, 2nd Debenture Stock ................ 100 . 91-96 xd 
Callender's Cable, Debent uren 100 .. 108-112 
ORIDAEY oeer £e reped ced Vanessa eere cv oe 5. 14-15 
oper cent, Fe. 6 64-6 
Crompton ud 6döB³ ³ ³· 0 - OVER hen 3 24-5 
5 per cent. Debenture s 100 .. 101-106 pie 
Edison and Swan United, A" Shares, 1-99, 2111. 3 
„A“ Shares, OI-OI7, 199 5 y 
5 per cent. Debent uren 100 
4 per cent. Deb. Stock, Red. .................... 100 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 11-12 
7 per cent. Cumulative Pref. .................... 2 .. 2427 
11 4 per cent. Perp. lst Mort, Deb, ................ 100 .. 99.102 
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n of horse traction, 


Name. E t E price. Name. Eee 7 Ü Last price. 
| £ Eleetrie Railways.— 2 2 
General Elaotrio so ), 5 per cent. Cum. Pref... 10 .. 
2! "m qe sont Uum. Pret 35 200, 55 oF 104 xd | Central London, TE VV 100 107.110 
w. T. . Heere cot ee 1 - * 5 .. 164-174 4 per cent. Pre ence cues 1100 , 9 
per cent, Preferenoeo sss cence eens 5 * Sii DIDIT . 
a ber „ 00 . 108.113 — — 4 p.c. „ Certs., fully paid). 1 . 116.118 
India Rub ann Péreha, and Telegraph Works 3 10 .. 20.21 1d City and South Londan, Conseligate Ordinary .......... Ss rm 
per cent. Debæntq ren roce 60 .. 100-103 —— 4 per cent. Debenture fltoul, k . . IM 
Parker, , Limited, Ordin VVV 10 .. 144-45) —— 5 per cent. Pref. Stock 9] ...................... 00 130-133 
Telegraph — and Ms ntenancde 12 3740 " " J m . LT 
—— 6 per cen Bon e — m 100 .. 102-106 Liverpool Ov ethes ead, g : mS Pref. d ioca e de CR a E 15-18 
" 4 per cent. Mortgage Debentures, Rod., 14. 0. — 5 108-108 
Eleetrie Lighting and Supply. Waterloo and Olty, 0 nt da "$7 
D VU 
— g oat. D. ME Gate BP Ld Ga ue adis Eleetric Tramways.— 
Bourne and e, Ordinary ....................-. 1210 - 184-134 Anglo-Argenvine, o ie,, SEVERI EXC 5 44-4 
44 per cent. 2. Pe MD rie nee 10 .. 10-11 — 6 per cent. Debenture Stock, 1888.... 100 125-150 xd 
Debenture Stock. Ree .. q . 100 103-106 Blackpool an Tfamrotd...................... 10 . 124-154 
Bromley (Kent) Electric 8 and Power Co., 44 per cent. Bris o Tramway Brest. Lim. on 1-75,000 .......... 5. 1-53 
lat Debenture Stock, } 4 102-105 Cum. WA Nos. Lom : 05 EIN . 
Brompton an ens ( ·˙ð¹iuAAĩ ⁰ A re -104 Der cant: v. Certs. a z - x 
- po r cent, Preference. . 5 Lese 6 x 93-101 British Có elymbia Jectric [way Co, "S. OLS ]- 20x 10 — 
Calcutta Hoa. 7 Su 1y Corp. , Ordinary, Nos. i; 120,000... 5... 64-74 Non. Cum, 5 per cent. Pref., Nos. 25 10 : = 
s. 2000130000 Gon ang 1rd. gri n $ .. 63-7 per cent. Ist Mt. Deba., Nos, 1-5 15 100.102 p.e 
cambridge Electric Supply Company, Ltd., £10 Ord. 8 . 144 British Electric Traction, Ord. 1-500 801. 124.154 xd 
0 Ord. 6 .. 103 6 per cent. Cm. Pf., 36,00 F 131 12 
Central tral Electric Supply, 1 LA., 4 per cent. Guar Deb. Stock 100 .. 105-108 5 per cent. Perpetual 001-6 o Stock ......... , 100 
Charing Cross e en,... takes T ePUTI 65 .. 94.94 Buenos Ayres and Belgrano Tram., ns 1-100,000 ........ 6 git 
e 8 . 89 ^ A" 6 per cent. Om. Pf., 1-406000. .............. b 554 
— cent. Cum. Prei... 5 .. 54-5} * B" 6 per cent. Cm. Pl., 1-27,500 .............. ia 9-5) 
ity Undertaking," 44 p.c. Cum. Pref., 1- 40 000 90 .. 004-5 xd 5 per cent. Deb. Stock, Beds 6 100 103-105 xd 
E per c9 ont 88557 gels Stock, Red. (Prov. Certs.).. ui 8 pug 55 Fror ‘Tramways all TET o P 27 xd 
helsea 4 1 ll; ( owas 1 ape Electric 8. 1400, 00 % . eee 25 
ve E cent. De bites CCC 100 .. 108.111 xd City of Birmingham Fia wá pt, 5 per rej Cup. Pref... 10 43-54 
City of Lonte Ordinary / 10 .. 10411, r cent. 1st Mortgage Deb., 1-5,000 (1917) . . 100 101-104 
——— 6 per Gnt latite Pref... s oer 10 .. 15-14 Colombo Ep ctric Tramways and Lighting, 5 per cent. Ist 
— : eed c Don nture Stock ................... 105 .. 122-127 xd Mortgage Debenture Stock, Red. .................... 00 100-102 
per cent. Deb. Stk. Prov. Ce (all pd.) .. .. . 102-106 xd Cork Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 
County ote ndon and d Bruah Provincial, O linary FADUM 4 17715 5 per cent. vom. Prol. ar eve he E, 10 11-42 
ny 6 per cent. Cum. Frei ete ooo aas . 1213 Debentures l.. 100 96 
— por oodi ity QU pror aene AT pa Bi x 100 bs 1 xd Dublin ne Tramways Nos. mithi? 1885 nant ,000:...... i i T 
dsons’ Electricity ration ary,1- ; per cen e os hin 1-60;000 .......... : 
Edmun 6 per uns Cum. E m 5 N 5 m " 3005 â : E per wipe rect ead , 1-3,000, Red. .......... PT i 
——— 44 per cen st Mo, PP Se - npe ramwàys, Ordinary.................... . 
Blectric LE EI Tractn. Co. of Aust., Ld.,6 p. c.Om.Pt.,1-20000 5 `. 3 6 per cent. Gm. C8 al . 113. 
5 per cent. Debenture Stock, Redl... 100 -100 xd 44 per cent. Deb. Stock 100 -114 
Folkestone > Elec ric Supply, Ltd., Ord. D 1-10, 000 5 6-6 Isle of Thanet Electric Toreo 900 and Lighting, 5 per cent. 
43 per cert. First Deb. Stock, Red. .............. 100 102-1 Cum. Préf., Nos. 30,00 1-60, 00%ͥ o—: i oonseeaneo 5 4-4; 
Hove Electric Lighting, Limited, O 10.0 „ 5 .. 1484 4 per cent. Debenture Stock ................-... 100 . 93-90 xd 
Kénsington & Knight ridge Elec. Lt., L Ord.,1-21,000 6 10-1 Kidderminster and District Lighting and Traction, . 5. 54-4 
4 per cent. Debenture Stock J 101-104 London United Trys. (1901),5 per cent. Cum. Pref. wae 10 .. 114-112 xd 
Ke n and Knightsbridge and Notting Hill: 2:2: 100 .. 104-107 — 10 .. 114-112 xd 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 4 per cent. 1st Mt. Db. Stock, Red.... 00 .. 103105 xd 
London Electric, Ordinar gz q ¶• a 5. 13-24 Prov. Ort 100 103-105 xd 
—— 6 per cent. Pref. ........ cece . . 5 .. 55 New General Traction, Ordinary ......................-. id : 2-5 
4 per 85 lst Mortgage Debenture Stock, Red... 100 95 6 per cent. Cum. Prei. i 88.85 
Metropgljtan, Ordinagy Mortgage bebenturg toi 10 154-16 5 per cent. Mortgage Debentures, 1-1,715 (Regd.). 100 í 8 
— d per oan t Mortgage Debenture Stock .... 100 .. 107-112 xd Oldham, Mon and Hyde „ Or inary. SL ed pie imes 104-103 
per cent. Mortgage Do * nauri se eT +++ 100 is "ear xd RET Eis diens 5 5 . Jo 11 105 r 
upon- Tyne Electric Supply X we P3 ec. y r cen p e x 
jedes eee . ep F a ans: teries Electric atric Te we lamio 26,667-40,000 ...... 10. 8&5 
Hill Electric Lighting ................. eere dk oen um. Pref., 1-20,000 ................. : 
mote per cent. First Mort. Debs., Nos. 1-500 (Reg.) 101-104 t. Debenture Stock neu 100 106-109 
Oxford | Elec ric, Ordinary, 1-96 and 407-10, 310.7. iss 5-6 South E Traction ana Power Company— 
4 per cent. Debenture Stock ....,............... M0 99-102 — | — 8950.00 Ordinar z n n m nmm) Lx 1 
River Plate Electric Light and Traction, Deb 100 72-77 9 oor ola Preference .................. 18s. .. 14/16-15/16 
Royal Electrica] Com ag so ddl of Montreal, 44 per cent. First — | ——2500  , %%% 1. 1 
Shares Mot s Debe ebengpres Sud on iiw " El — = 000 44 per cent, Debenture Stock .......... 9pc.. One, 
e ectric Supply . 
poem qe per coat, Debenture Blodk e 09 7 Telephones.— 
South Lyndon, O Z E T T 5 1 National Telephone, Preferred .......... ............... 100 .. 94-96 
St. Jamas and Fall Hel, Ordinary, 101-20,080 .......... 5... 144 ecco DMEF ON BOOKS SREE T A PERSA OREL ree 100 .. 6668 
7 1 Pe cent. PrÄwIuu Iii... 6 97.180 per cent. Cum. First Pref. .................... 10 .. 12 
" cent. . 8 100 .. — — per cent. Cum. Second Pref. .................. 10 . 11; 
Urban IM. c Supply Co., Ordinary, 8-30, O07 ............ 3 *. 33 ——— 5 per cent. Non. Cum. Third Pref. .......... eee cB ay ONDE 
— —— 5 per cent. Cumulative Pete 50, 001-80, 000 5 594 —— 5} per cent. Deb. Stock, Red. .... ...... 100 - 95.90 xd 
Westminster, Ordinary ........... . 3g 22254%êveb 8. 1L 4 per cent. Deb. Stock, Red. .............— - 100 œ 99.105 xd 
— $ cent. ‘Cum. Pref., 110,101-138, 2À .......... 5 6-64 Oriental Telephone and Electric Company ß A 8˙1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
Traffic Returns for Increase or Accounts for past : 
Line. week decrease. | EDU past year E 
902. 1901 Week Current | 1901. 1900 , | Total | Passengers Car miles Pa Lem f. nile 
à , . | à e of , mile, 
Ending| 1 ee | y Ending receipts carried. run. s’nger| mile. track. 
pir ei Sl hs Or MEME | | | 
Dec. 20 Bs 691 + 29 + 5 271 | 19 171 | May 31 37°931 9,099,715 oda ie 180 E 
TET ec. , & , , n r , | 7 | . 
Sieuingham Tramway . . , m ee CP pios MEO os 
ir teal Corporation ......... — — = = -> | — Mar. 31 51,995 | 6,456,361 =l 117 — 1.342 — 
8 55 Corporation . „ 20 826 736 + 180 + 4,127 | 24 — — 20,05 4 EX 738,557 | — 1180 1.088 INN 
Blackpool Corporation.........- 25 35 20 + 55 + 489 16 — Mar. 51, 41,818 | 5, 809,190 758,565 173 132 2, m 
Blackpool- -Fleetwood Tramways „ 27 22 160 + 67 — 85 163 — Dec. 31 31,591 ^ 1,902,692 | 569,827 3:96 |1320! 1, ! 725 
Bolton Corporation „ 28 1,678 | 1,447 + 230 +5, ac ee 10258 15,828,955 1,705,580 117 ,1086' 2420 — 
d Corporation .........- = = = eo = — | ^ar. „550,551 — 110 1,150 57 
Be e ee, ee e eee A 511 49 Dee. 31 210, 12 36, 714, 306 5462039 157 . 925 4080 d 
Tramways Com ny.. = E T i y E Cea” oq » „019 j 5,044) 1:05 6:46 -— " 
Ceutral London Railway. e » 27; 6,135 | 5,929 + 206 ＋12.269/ 12 12 „ 31 335,026 41,188,533 1,233730a 188 64:29a 27,923 54 608 
City and South London Railway ,, 28 3,143 | 3,103 + 40 +22,323 | 124 9 „ 31 62,601a  7,008,832a 1,234,720 215 | — 5010 — 
Cork E. T. and L. Company .... , 18 391 | W | + 47 +5971 | 15 156 — E5921 5,214,395 855.32 100 , 671 1.80 — 
bayon 75 " een md = DE One E ij 7) 851 Mar. 31 10470 , 2,114,985 | 217,89] 1:19 |1153 1,398 12:56 
Dover Corporation ............ „ 27 204 170 + 4 + 52 4 — „ 3l 11,864 2,905,823 270,555 0:979 10:53 2630 965 
Dublin & Lucan Electric Railway „, 2 i 185 x 5 | i 185 + 9A; 62 62! Dec. 51 5,553 562,484 | 101,464 368 1320 823 808 
Dubus; Duo Mestre 2. 2 2b "aay | Tee j$ pa PASAT | Me P o nez BAST MOO 129 | 89. 539 SN 
Dundee City Tramways ........: „ 3 814 667 + 147  — 22 — May 15 26,058 6,393,412 446,350 0°98 | 14-0 1,180 2 
w Corporation .......... „ 27 12,572 10,454 42,118 — 1,744 104 — 95 „ 51.882.145. 155,243,378 11,935,009 090 |1171 5597 | T51 
Corporation = = ʒ!L a | Hie 27j 183 Mar. 31, 59,969 | 13,173,924 | 1,063,764 1'00 | 1224 1.950 | 967 
1 Corporation „ 27 1,204 9477 + 257 M 48 49 Sept. 30 29,061^ 4,549,815 626,031 15 1114 500 1129 
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RAILWAY BLOCK SIGNALLING.* 
BY J. PIGG, ASSOCIATE MEMBER. 


The subject of signalling generally is of the most interesting 
character poesible, and code signalling of some form or other, seems 
to have been in use for the conveyance of intelligence to points beyond 
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FIG. 1.— The Semaphore Telegraph, 1800. 


the scope of man’s vocal organs during all periods covered by history. | CarrinGon BOARD 


If time permitted we might commenoe with a quotation from Exodus, 
and pass on by easy stages to the methods of signalling of ancient 
Egypt, the heliograph of Alexander the Great,t the torchlight signal- 
ling of the Romans, the adaptation of the Greek clepsydra to alpha- 
betical signalling, the drum, smoke, and fire signals of savage peoples, 
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FIG. 2. Distant. 


the later beacons and watch towers of our own and other countries, 
the revival of torchlight signalling between the Scottish mainland 
and the Shetland Isles by the Rev. James Bremner early in the 
eighteenth century, and so to the achievements of the brothers Chappé 


* Paper read before the Newcastle Local Section of the Institution 
of Electrical Engineers, Dec, 15, 1902. 
t See presidential address of Sir Henry Mance to Institution of 


Elec Engineers, Jan, 14, 1897, 


1903. 


on the Continent with semaphore signalling, and Lord Murray's 
shutter form of telegraph in this country in the period immediately 
preceding the introduction of the electric telegraph. It is interesting 
to remember that although accounts of the introduction of the electric 
telegraph now read like ancient history, yet we are still comparatively 
near to the era of the semaphore telegraph. Although formally adopted 
by the French Directory in 1793, Chappó's system was not fully 
completed in Russia until 1858, so that there may be some here who, 
without being of a patriarchal age, and probsbly. taking but little. 
interest in the subject at the time, may still be said to be contem- 
poraries of the semaphore telegraph * 

The more particular form of signalling to which this paper refers 
has also an historical side, which is of considerable interest to the 
student of the evolution of railway signalling. There are, moreover, 
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Fig. 5.—''Stop" Signal. Home,” “ Starting," ** Advance 
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other aspects of the subject which are of great importance. These 
are the statistical, involving consideration of reams of figures relating 
to the development of the system and its effects ; the constructional, 
with its sight-destroying and brain-puzzling diagrams, illustrating the 
principles of design and the circumstances to be met ; and the opera- 
tive, with its enormous mass of detail for working purposes. All these 
points of view, including the historical, are of the greatest importance 
in their several ways, but they require more time to even skim them 
lightly than is available here. 

There is, however, still another aspect of the subjeet which, to the 


* For further information on pre-electric telegraphs see a most 
interesting lecture by Mr. Alderman W. H. Bailey (now Sir W. II. 
Bailey) at Salford in 1883, '' Telegraphs of the Ancients.” 


writer, seems to be of supreme importance—the effectiveness of the 
system—or, in other words, its adequacy for the purpose for which it 
has been designed. However interesting other aspects may be, there 
are none of such importance as this. Freedom from failure—and the 
consequences—is the touchstone of any system. Where, as in railway 
signalling, the consequences may be serious, the necessity for reliability 
is greatly increased. We might illustrate this aspect of the subject by 
quoting figures to show that travelling by railway is vastly safer than 


FIG, 3, —** Stop“ Signals, Showing Vertical Otf Position. 


by the old stage couoh, the newer motorcar, or even, in view of recent 
lamentable occurrences, the electric tram, inasmuch that a smaller 
proportion of travellers are killed or injured by the former than by 


I 
m 2 
z 
Oo = 
z 5 d 8 
i 858 4 g 
a 
5x 5. R«.. &y 


LOT Li 
Wa 


Fig, 6,—Sir Chas. Hutton Gregory's Signal Interlocking Frame, 
Bricklayers’ Arms Junction, 1843, 


any of the latter methods. It is the present proud boast of English 
railways that they have not killed a single passenger through an 
accident to the train in 12 months, and such a record, considering the 
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FIG. c, —'' Catcli-Haudle ^" or Preliminary 
Actuation Interlocking. 


millions carried, is a magnificent testimony to the care and attention 
devoted by those responsible for the organisation, dircction, and 
operation of the enormous traffic carried on our railways. Yet 
accidents do unfortunately occur, and, if I may so put it, it is small 
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comfort to the sufferer to know that he is only & unit in a small 
rcentage of fatalities, and should be glad that the percentage is not 
rger. 


Independent Disc. 
Fic. 5.—Disc Signals. 


Ornjgcrs OF BLOCK SYSTEM. 

There is no need on this occasion to labour the point of what is 
meant by the term block.“ (Quoting from the explanation given 
with the standard rules, we find that ‘‘the object of the system of 
block telegraph signalling is to prevent more than one train being in 
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Fic. 7. —Mr. Austin Chamber's Signal and Points, Interlocking Kentish 
Town and Willesden Junctions, 1659. 


the section between two block signal-cabins on the same line at the 
same time,” or from the Board of Trade Requirements in regard to 
the Opening of Railways. The requisite apparatus for providing 
by means of the block telegraph system an adequate interval of space 
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between following trains, and, in the case of junctions, between con- 
verging or crossing trains.” 
*' tele 
signallin apparatus, and ignore the outdoor mechanical signals as 
rt of the ‘‘ block system.” Definitions of the system which may be 
educed from these quotations seem to the writer to be narrow, and 
inadequately indicate the functions of the two main classes of apparatus 
used fer the regulation and control of traffic. Certainly it is impos- 
sible to consider either class alone in connection with the results to be 
obtained. However, one often obtains a more vivid idea of a com- 


ph," seem to limit the term block to the electrical 


Fie, 10. —McKenzie and Holland's Interlocking, with Rocking 
Shaft (A) and Cam (B). 


paratively unfamiliar subject by the use of a simile, and the following 
. from a popularly-writton article in the Pull Mall Gazette 
as at least the merit of being graphic, if incorrect: ‘‘The world- 
famous block system, which, to furnish a simple parallel, decrees that 
no train may leave the bottom of a flight of stairs until both the latter 
and the landing beyond have been guaranteed clear." , 
The fundamental basis of block signalling is, therefore, the preserva- 
tion of ''an adequate interval of space” between trains, whether 
„ following,” ‘‘converging,” or crossing; the object is safety; 
and by convention or rule or regulation it is provided that not more 
than one train shall occupy one pair of rails of a certain portion of the 
ine at one and the same time. For signalling purposes the line is 
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divided into discontinuous sections, or blocks, and cabins are erected 
at suitable points in which, as required by the Board of Trade, the 
means of actuation of all points and signals connected with the 
running lines are assembled, and in which is also placed the electrical 
signalling apparatus. The bock section for the time being is the 
distance between the two cabins in electrical communication with 
each other at the time. These two cabins may not be the two nearest 
. to each other ; under certain circumstances intermediate cabins may 
be switched out and become inoperative for a time. Ordinarily the 
space limit between trains is the length of the block section, and it is 
never less than this ; but where the distance is 400 yards or less tho 
space limit may be two or three such sections. It is not necessary 


These extracts, by the use of the word 
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that the space limit be the same at all parts of the line, and, as a 
matter of fact, no attempt is made to obtain uniform distance between 
trains. At some places it may be only a few hundred yards, and at 
others, again, it may be several miles. Nor is it necessary that the 
space limits within any given portion of line should be constant. In 
many cases, as already alluded to, means are provided ‘by which, for 
economieal reasons, the sections and space limits may be purposely 
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Fig. 11, —McKenzie and Holland's Cam and Tappet Locking. 


varied. In every case, however, the minimum distance to be observed 
depends upon traffic considerations, with which we are not concerned 
here, and upon the distance in which the heaviest and fastest trains 
can be brought to a stand on the gradients obtaining. In some cases 
where there are heavy gradients we may find that whilst the block 
sections are the same for the up and down lines, the space interval is 
greater for the line with the falling than for that with the rising 
gradient, | 


MAIN DIVISIONS OF APPARATUS, 

A eursory examination of the subject shows that the apparatus 
employed in railway signalling may conveniently be divided into 
two great classes—the outdoor mechanical signals, and the electrical, 
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Fic. lla.—Facing Point Safety Lock Bar. To prevent points being moved during the passing of a train. 


signalling apparatus. The former are used for the actual control and 
regulation of the movement of traffic ; the latter is provided for perfect- 
ing the arrangements for the exhibition of the prone aignals for the 
time being, and is, therefore, an auxiliary. The w ole art of railway 
signalling, therefore, consists in the exhibition of suitable signals to 
the controllers of trains as they approach the sections or blocks. 

The forms of the mechanical signals in use in this country are well 
known, but there are one or two details respecting them which may 
be touched upon here. A certain class of signal, the '' distant," may 
be passed when in the ‘‘on” position. Its indication is of a cautionary 
character only when in the position named, and shows that the section 
ahead has not been Or eed or the frec passage of the train, and that 
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the driver must be preparos to stop at the next signal in order, the | the location of the '' distant is also always made with a view to a 
„home. Drivers, however, are by rule required to be prepared | clear sight of it being obtained as early as possible before it is actually 
to stop at any obstruction that may be found to exist between the.| reached. Other signals than the distant are stop signals, 
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Fig. 12, -Locking Frame in No. 1 Cabin—244 Levers— Newcastle Station, N. E. R. 
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Fie. 15.— Locking Apparatus, West Cabin, King's Cross. 


„distant amd the home.“ Naturally, the positions of distant | which must not be passed by trains when in the ‘‘on” position, unless 
signals must be at such distances from the home signals as to | special permission is given. Such permission may be given by 
allow any train to be brought to a stand at the latter if necessary, and 1 ‘‘calling-on” signals which have a cautionary character when in the 
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“of” position; or by lamp, flag, or hand signals, supplemented in 
some cases by verbal and in other cases by written instructions. 
"Home," ‘‘starting,” and ''advance" signals are all ‘‘ stop” 
signals, as are also siding and cross-over road signals. 

‘ Stop” signals have other characteristics than those already 
referred to. Thus besides being indicators of the conditions existing 
with reference to the continuance of the journey, they are also position 
signals in that they mark the points which must not be passed by any 
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Fic. 14, — Exterior of (iresty Lane signal Cabin, Crewe—60-Lever Locking Frame. 


portion of a train when the signals are in the “on position without 
special permission. They, therefore, are used to protect the fouling 
points. At junctions the home signals—and the distants 
where more than one are provided — are also route indicators for the 
divergent lines, since each such line is pone with a separate 
„home signal. These signals are erected under tho same rule for 
all places, and the recognition of the road prepared, by drivers, is 
thereby facilitated. 


INTERLOCKING OF POINTS AND SIGNALS, 


The means of actuation of all signals have to be interlocked with 
each other, and with the means of actuation of the points, so that the 
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repeated in the cabin. Facing points must be avoided as far as pos- 
sible, and must not be more than 200 yards from the cabin, and trailing 
points not more than 300 yards. All facing points are to be fitted 
with facing-point locks and locking bars, and with means for detecting 
failure in the connection between the signal cabin and the points. 
The length of the locking bars must exceed the greatest wheel base 
between any two pairs of wheels of vehicles in use on the line, and 
stock rails are to he tied to gauge by iron or steel ties. All points, 


ate 


whether facing or trailing, are to be fitted with double connecting 
rods, and must be worked or bolted by rods and not by wires. 

These conditions all make for safety, and on their stringency it is 
unnecessary to comment here. It is impossible to over-estimate the 
importance of the interlocking of points and signals at important 
junctions or busy centres of distribution. Such places as busy 
passenger station yards, whilst they can be, and are, worked without 
the ordinary electrical portion of the block system, could not possibly 
be worked without inter OKE at anything like their present efficiency, 
or with the freedom from accident that obtains at present. The inter- 
locking in busy yards not only exists between the different levers in 
any ono cabin, but there is, necessarily, also a large amount of inter- 
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Fig. 15.—Diagram of Points and Signals Worked and Interlocked, Gresty Lane, Crewe. 


latter must be set before the signals for them are lowered ; so that , cabin control where a yard is worked by a number of cabins. How 
conflicting signals cannot be lowered at the same time ; so that points | intricate is the control which must he established will be readily seen 
‘cannot be moved when the signals are in the off position; and the from an inspection of the signalling plan of any large station yard. 

points must, as far as possible, be interlocked amongst themselves so 
that risk of collision 1s avoided. Cabins must be so situated as to 
provide the best possible view of the Jine, and to enable the signalman 
to see the arms and lights of the signals and the working of the 
points. Where signal arms and lights cannot be seen they are to be 


PoWER SIGNALLING. 


We have, hitherto, considered the working of points and signals 
exclusively from the point of view of manual operation. The tendency 
to the use of power, under manual control, for this purpose is at tho 
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present moment becoming very marked. The working of points and | all the necessary operations are carried out by electrical power. This 
signals by electrical power has, of course, been in operation at Earl's | system, commonly known as the Crewe system, is to be put down 


. Fig. 16.—Interior of Gresty Lane Signal Cabin- 60-Lever Locking Frame 


Court Station on the Timmis system for some time. The Great 
Eastern Railway Company has put down an installation of the 
Westinghouse electro.pneumatic signalling system at Bishopsgate, 


at an important junction on the North-Eastern Railway at Vork. 
Messrs. Siemens and Halske also have a very complete system of elec- 
trical power signailing, installations of which have been put down at 
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Fic. 17.- Electric Motor for Working Points and Facing Point Lock 


and the North-Eastern Railway has recently fitted up two calins at | various places on the Continent. The blocks from which the illus. 
Tyne Dock with the same system. The London and North-Western | trations of power signalling apparatus have been produced for this 
Railway Company has put down a large installation at Crewe, where ! paper have been loaned by Messrs. McKenzie and Holland for the 
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Westinghouse electro-pneumatic system, by the editor of the Electrical | purpose of giving and receiving information, or for the making of 
Engineer for the Crewe system, and by Messrs. Siemens for the | arrangements in accordance with the voluminous code which provides 
Siemens and Halske system. It is impossib!e within the limits | for all circumstances that may arise in connection with the working 
of a paper like this to enter into details of any system, or even to | of traffic. The instruments are also used to a slight extent in con- 
consider their advantages. The tendency to the use of power for | nection with the code, but they have other and more important 
the purposes alluded to, in preference to hand labour, is merely | duties to perform, in that they are intended to indicate continuously 
noted as a development which is just in its first stage. Neverthe- | the condition of the lines of rail they represent. There are numerous 
less, it may be considered as certain that the subject has received , forms of block instrument in use, each embodying, no doubt, its 
careful attention from railway engineers, and that such installations designer's idea of the best method of performing the desired operations, 
would not be put down, even as experiments, unless there was a but with constructional details we ate not at present concerned, and 
fair prospect of their being successful in promoting either efficiency ^ so far as their indications are concerned they are all alike in that they 
or economy. represent the condition of the line by convention only. 

ELECTRICAL EQUIPMENT AND OPERATION. A study of the code and regulations for the working of traffic shows 


: . f : . that there are three conditions of the line which the block instrument 
Turning, now, to the electrical equipment for the signalling of a should indicate. These are: 


railway, we find a large number of matters of great importance „. NO: ^ Es 
which the time available will not allow of discussions Such points “LINE Brocken, “LINE CLEAR, and “TRAIN ON LINE. 

are the signalling of single lines, and the particular conditions to The first is the indieation to be given when the section is clear of 
be complied with ; the use of permissive systems of signalling, with trains altogether; the second is the indication required when the 
recording instruments for certain classes of line; the employment of section has been prepared for a train, but which has not yet entered 
the telegraph and the telephone as auxiliarics in train signalling; the section; the third is the indication provided to show that a train 
gate crossing equipments ; the repeating of signals, lights, points, is actually passing between the two block stations, Each of these 
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FIG. 164.—Bottom Floor of Gresty Lane Signal Cabin, Crewe—Interlocking Electric Switches and Check Locks 


etc.; the apparatus used to indicate when trains or vehicles aro 
standing at a signal which is out of sight of the signalman, or 
where the line is not clearly visible ; rail treadles or insulated rails 
and their uses, or other special devices which go to make a com- 
plete system. We have not cven time for an analysis of the codes 
and regulations under which signalling is carried on; for a dis- , cecding—í ., at the exit of the section. 
cussion of the relative merits of three-wire or ono-wire systems; or The operations necessary to the passage of a train may be brielly 
for the much-debated question of the best form of instrument, from described, it being premised that the character of the train is 
either the electrical point of view or from the operator's standpoint. | immaterial for the present purpose. Suppose a train is approaching 
The latter question is quite as oasy of settlement as the question of station C on the up line and will pass on to D.” Station“ C" 
the best arc lamp or the best motor, municipal versés private | asks station D'“ by code Is line clear! (there are 11 variants of 
trading. provision for the depreciation of plant, or any of the | this signal). If the train may proceed, '' D" replies by code to that 
numberless matters on which many people agree to differ more or ; effect, and gives an indication on the block instrument for the up line 
less amicably. , at his own station and at C, which reads Line clear." This 
The electrical equipment for a block section is very simple, but indication remains until a further stage of the operations, and serves 
the amount of apparatus to be provided at any block station depends as a continual reminder to D" that he has given permission fora 
upon the character and importance of the place. If we take the train to leave C.“ and to the signalman at the latter station it serves 
simplest example of such a station, say a mere passing place, we , as a continuous reminder that he has obtained permission to forward a 
shall find that where single-needle apparatus is employed the equip- train. Under the conditions now obtaining the signalman at “°C” 
ment will consist of two bells and four such instruments. One bell may place his mechanical signals in the ** off" positions to allow the 
and two instruments will be in electrical communication with the train to proceed to D." 
block station on the upside of the cabin considered, and the remainder When the train is leaving “C” the signalman there sends the 
in connection with the cabin on the down side. The bells are for the Train entering section bell signal to D, who must acknowledge 


indications is permanent,” in the sense that it is required to be 
exhibited during the whole time the condition it represents continues ; 
the indieations on the two instruments. representing a line of rails, in 
the two cabins, are the tame, and the indications are under the control 
of and made by the man towards whom the train signalled is pro- 
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it, and change the position of the block indicators in his own and 


„ C's” cabin for that line to Train on line," and this indication 
serves as a continuous reminder to both signalmen that there is a train 
in the section. When the train has passed D“ and gone forward 
under precisely similar conditions, the signalman there advises '' C " 
that the section is again clear by giving the ‘‘ Train out of section ” 
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signalman towards whom the train is proceeding. The signalman at 
the entrance becomes the guardian of the section, and must proteet 
against the entrance of a train by the exhibition of the proper signals. 
For ordinary double-line working one signalman is, of course, the 

| sender for, say, the up line and the receiver for the down line, so that 
responsibility is averaged for the total traffic. 
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Line Diagrams. 


dial signal, and leaves the needle of the block instrument in the 
“ Line blocked position. In the diagram the various conditions may 
easily be followed. 


RELATIVE RESPONSIBILITY OF SIGNALMEN. 


If we consider the functions of the two signalmen, we find that for 
traffic in one direction one of them is more responsible than the other. 
The signalman at the exit is the person who gives permission for a 
train to enter the section, and before doing so he must assure himself 
that the conditions obtaining are suitable. Further, he must arrange 
for its disposal on arrival at his cabin, and see that it is in such condi- 
tion as will justify him in clearing the section after it has passed out. 
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Fia. 18. — Gresty Lane, Crewe, Facing Point with Motor and Cheek Lock, etc. 


The signalman at the entrance to the section cannot, under normal 
circumstances, authorise a train to proceed without having obtained 
the permission given by the acknowledgement of the ‘Is line clear“ 
signal, and the giving of the ''Line clear” indication. Hence the 
responsibility for the authorised progress of the train rests with the 


If we carefully consider the relationship existing between the two 
divisions of apparatus, we find, as already stated, that the electrical 
is an auxiliary to the mechanically operated outdoor signals, and 
exists for the purpose of perfecting arrangements for the safe dispatch 
ef traffic between persons charged with its control, situated at con- 
siderable distances apart, for the purpose of indicating the condition 
of the line between those persons at all times, according to fixed con- 
ventions or rules, and for the notification of its passage from point to 
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FIG. 19. —Switecli for Directing Current to Point or Signal. 
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point. ‘The safety of the system consists in the actions of all parties 
to the movement of traffic being synchronised, and as this most impor- 
tant point is only possible by the aid of the electrical equipment, its 

| value as an adjunct is extremely creat. 
If we look over the requirements of the Board of Trade with, 
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reference to the electrical portion of the signalling apparatus, we are 
at once struck with their meagre character as compared with the 
requirements for interlocking. The first requirement reads: The 
requisite apparatus for providing, by means of the block telegraph 
system, an adequate interval of space between following trains, and 
in the case of junctions between converging or crossing trains." Then, 
curiously enough, under the head of *' Interlocking,” we have: The 
signal cabin to be commodious, and to be supplied with & clock and 
LL separate block instrument for signalling trains on each line 
0 s." 

If we contrast the wording of the requirements with reference to 
the operation of the two classes of apparatus, we cannot fail to observe 
the great difference in the degree of precision in the language employed. 
Referring to the requirements with regard to interlocking, we find that 
the signalman ‘‘shall be unable” to lower a signal until after the 
points are set for the road controlled by that signal ; that it shall 
not be possible for him to exhibit signals which will give rise to a 
collision ; and that he shall not be able to move points connected 
with a line the signals for which have been previously lowered. There 
is no similar precision in the requirements for the electrical apparatus, 
the references as already quoted: The requisite apparatus . . ; 
'&separate block instrument for signalling trains on each line ot 
rails. n the standard code, we find the general ragulatior 
to read: All fixed signals must be kept at danger except when it 
is necessary to lower them for a train to pass; and. before any signal 
is lowered, care must be taken to ascertain that the line is clear, and 
that the block telegraph and other regulations have been duly com- 
plied with.“ 

LIMITATIONS OF ORDINARY SYSTEMS 

If we consider the limitations of such a system of signalling as au 

been outlined, we find that its greatest weakness arises from the want of 
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interdependence between the two divisions of apparatus. Theoretically, 
the arrangements are perfect ; one signalman acts as a check upon the 
other in so far as they are both concerned in any operation, and the 
interlocking checks inadvertent error in the operation of the outdoor 
signals at either block station in so far as fouling routes are concerned. 
But neither signalman has a complete check on the actions of the 
other, and as the operation of the mechanical signals is in no way 
dependent upon the block instruments, the operations need not neces- 
sarily synchronise, and interlocking will not prevent following collision 
where operations of the signals may be repeated without check. The 
sending signalman depends upon the observation of the man at the 
exit of the section when the latter accepts the Is line clear signal, 
and must necessarily do so ; the receiving signalman relies upon the 
man at the entrance to the section not to send trains into the section 
without the usual acceptance and subsequent notice of the change of 
eius of the train, but is powerless to control his actions; and 

th signalmen rely upon the due observance by the drivers of trains 
of the signals exhibited for their guidance. Hence there are three 
independent persons engaged in the movement and control of traffic, 
any one of whom by a dereliction from duty may be the cause 
of accident. Accidents caused by deviations from the regulations 
provided for their guidance have occurred frequently in each of the 
three conditions referred to, and a study of the Board of Trade 
inspectors’ reports show that by far the greater majority of accidents 
to trains occur through the failure of one or other of the se 
named to cary out his duties in the manner prescribed. Such failures 
are due, of course, to those temporary aberrations which, for want of 
more knowledge, we call absence of mind, but which seem inseparable 
from human existence. Carelessness, in the sense of deviation from 
regulations, there may be, but it, should not be forgotten that men 


necessarily have other interests, other causes for thought, and that 
those most capable of concentrating their attention are always more or 
less conscious of other thoughta obtruding on their notíce. 

The object in contrasting the Board of Trade requirements with 
regard to interlocking with the less onerous stipulations for the 
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electrical apparatus, is not to suggest that similar requirements should 
be imposed with regard to the latter. As a matter of fact, the railway 
companies have, generally speaking, heen much in advance of their 
obligations, as will be seen when it is stated that, whilst the Act of 
Parliament making the block compulsory is dated 1889, and the 
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Fic. 20B,—Solenoid for Operating Signal at Crewe. 


requirements of the Board of Trade with reference to the Act are 
dated 1892, the decade during which the greatest progress was made 
in installing the block was that of the seventies. Railway companies 
have spent enormous sums in equipping their lines with signalling 
apparatus, which, from the operating point of view, works well on the 
whole, and which, by the high degree of certainty that it introduces, 
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has also contributed largely to speedy transit. 
scrapping their present a parari and incurring the enormous expense 
which such a course would involve, they desire to assure themselves 
that any suggested change of procedure will have the advantages 
claimed for it. A well-known American signalling engineer some 
time ago said that absolute safety could only be assured by building a 
track for each train operated. The most rabid perfectionist would 
hardly desire to push his requirements so far as absolute safety if it is 
to be obtained at such a cost. Perhaps the American gentleman 
only desired to indicate that ‘‘ absolute " perfection is unattainable. 


LocK AND BLOCK. 


The system of signalling considered is the manually operated and 
manually controlled, and its limitations have been referred to at some 
length. We may now briefly consider what suggestions are available 
for reducing the risks which experience shows have to be run from 
failure of the controllers. Generally, such systems are known by the 
not very appropriate or self-descriptive name of ''lock and block," 
and they have as their object the union of the mechanical signals with 
the block apparatus, so as to make their operation interdependent, as 
far as consideration of the conditions obtaining may scem desirable. 
In this country systems have been devised, among others, by Sykes, 
Spagnoletti, Langdon, Saxby and Farmer, Tyer, Evans, and O'Donnell. 
Such systems, however, form at present but a very small fraction of 
the signalling apparatus in this couutry. 

We have seen that the signalman at the entrance to a section may, 
with the ordinary system, send & train away without the concurrence 


Naturally, before 


"tet 


can be, made in one unvarying order. Circumstances are constantly 
arising which necessitate deviation from the simpler routine of a 
block section, and means have to he provided to meet them. These 
are obtained by the provision of a ''releasing key," by the use of which 
certain parts of the cycle necessary under ordinary conditions may be 
anticipated or diepensed with. The importance attached to the use 
of the 1elease key may be gauged from the rules relating to its use 
for ''cancelling," ‘‘obstruction danger," and “ blocking back 
signals, failure of rail contact, ete., and the special caution to signal- 
men '' not to resort to the key until they are quite satisfied that its 
use is really necessary." Practically speaking, the provision of the 
releasing key is an acknowledgement of the want of sufficient flexibility 
to meet such cases as occur in the common operations necessary to the 
movement of traffic. As such, it is also an infraction of the auto- 
matic character of the system, and again saddles the signalman with 
the responsibility, under the ordinary system, of which it is the object 
of the lock and block to relieve him. Granted that the automatic 
chara:ter of any apparatus may be infringed for a legitimate purpose, 
aul it ceases to be automatic. If use can be made of such apparatus 
under conditions that are suitable, there is nothing to prevent its usc 
under misapprehensiou. If a misapprehension exists with reference to 
the conditions, no large-lettered cautions will prevent its use, as the 
signalman will be satisfied of its necessity, iid recording use of the 
key in the train-book will not avert the consequences of tre act. 
Instances have occurred where use of the release key under misapore- 
hension has had serious results. Hence, whilst the loek.and-hilock is 
undoubtedly a step in advance of the ordinary system, it cann: t be 
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Fic, 21.— Westinghouse Electro-Pneumatic System of Signalling - 35-Lever Frame (British Type), at Bank Top, N.E R. 


or even the knowledge of the signalman at the exit. 
vent this, the signal controlling the entrance to a section is so inter- 
locked with the block instrument at that end that it cannot be lowered 
to admit a train unless the man at the exit has given ‘‘ Line clear," 
and so accepted responsibility. We know also that after sending a 
train away the signalman at the entrance may neglect to replace his 
signals to danger, and so, under certain circumstances, admit a follow- 
ing train. To prevent this, a complete lock-and-block system provides 
that a train. after passing the signal controlling entrance to the 
section, shall automatically put that signal to danger, and so protect 
itself if the signalman neglects to do so. Replacement of the signal 
lever in the normal position for danger results in it being locked by 
the block instrument, which preventsit being used again until another 
Line clear signal is given from the exit. We have also noted the 
fact that, with the ordinary system, the signalman at the exit can give 
Train out of section " for one train and ‘‘ Line clear " for one follow- 
ing, quite irrespective of the actual condition of the section, and 
before the first train is out. To remedy this the instrument control- 
ling the indications at both cabins is arranged to lock itself by the 
operation necessary to give ''Line clear." This lock is maintained 
until the train so signalled has passed the signal controlling entrance 
to the next section, or has otherwise been disposed of. Hence we see 
that the operations of the signalman are cyclic, and are intended to 
be made in a given order. Further, we sce that the operations of 
the signalman are checked on the points where risks of error exist in 
the uncontrolled systems. 

Whilst the union of the signals and block instruments compels, 
under ordinary circumstances, cyclic operation by the signalmen, it 
by no means follows that the movements of all classes of traffic is, or 


In order to pre- 


regarded as infallible, since in the use of apparatus provided to meet 
certain continvencies the signalman must exercise his judgment as to 
whether the circumstances absolutely warrant the course. 

The type of rail treadle used in lock-and-block systems has the grave 
defect that it will clear a section behind it when under certain circum- 
stances the line may not beclear. Such treadlesare actuated to perform 
the release operation at the starting signal by the first vehicle passing 
over them, and so may clear a section by the first portion of a train 
which has become divided. Hence, although the block instrument 
would be released by the first portion of a train, and may again be 
used immediately, yet the signalman must personally assure himself 
that the whole train has passed, as he has to do in non-automatic 
systems. 

In conneetion with the safety of such a system, we have with 
certain classes of instruments further to consider the effects that may 
be produced by contaet between the block wire of either instrument 
and another working wire, and of the effects of atmospheric discharges. 
It is not the custom to build separate telegraph lines for the block 
circuits any more than it is not the eustom to provide a separate track 
for each train operated. Line contacts, no doubt, still occur 
occasionally, and lightning protectors do not always protect. 


Foc SIGNALLING, ETU. 


It will be noted that the lock and block does not provide checks to 
obviate the consequences of neglect or inadvertence on the part of 
one of the persons concerned in the movement of traffic—the driver. 
He is left altogether out of consideration, and must rely upon himself 
for due observance of the signals exhibited for his guidance. Yet the 
driver is probably the most important «+f the persons concerned, since 
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Fils. 224.— Westinghouse Eleetro-Pueumatie System of Signalling—Poiut. Movement. 


he is the actual controller of the means of movement of traffic, and 
is the last link in the chain of checks imposed by signalling systems. 
Whilst aecidents have taken place from disregard of signals 1n clear 
weather, the duties of drivers are most onerous during togs or snow- 
storms, which obscure the sight of the signals hy which they are 
guided. Under such circumstances the visual signals are supple- 
mented by explosive signals directly operated by the passage of trains 
over them. The detonators, which are placed on the rails in the 
neighbourhood of the signals. by hand, by men specially collected for 
the purpose when such signalling becomes necessary, are the danger 
signals, but they are supplemented by signals with hand lamps, for | 
which the drivers and firemen must watch. The signals themselves 
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FIG. 22. Westinghouse Electro-Pneumatic System of Siznalling— 
Sigual Movement. 


- A 


f 


Fia. 27.—Gate Signal, Rajputana Railway. Fid. 26.—Primitive Gate Crossing. 


are operated by the signalmen in the usual way, and the fog-siynalmen signal which cannot be seen is therefore indicated to a driver by the 
act in accordance with the positions of the signals from time to time. absence of an explosion and the hand-lamp signals. 

Whilst a signal is at danger the detonators must remain on the. rails ; Such a system is most expensive to the companies, entails consider- 
when the signal is off they are removed. The off position of | able exposure and hardship upon the fog-sigualmen, and suffers from 
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defects of a practical character in operation. The collection of the 
men for fog signalling occupies some time, as they have to be with- 
drawn from other duties, or to be brought from their homes. The 
person who has to decide upon the necessity or otherwise of commenc- 


FId. 28, —Pryce and Ferreira's Block Indicator. 


ing fog signalling is not the person most vitally concerned, or who has 
effective control of the movement of the traific affected. Fogs are 
sometimes of a deceptive character, and appear diflerently to a man 
on the foot-plate and another on the ground, and they change in 
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FIG. 29. ~Tyers Needle Form of Block Indicator 


The '' All right” signal is partly 
of a negative character, in that it is given by the absence of explosion, 


intensity very rapidly on occasion. 


together with the haad-lamp signals. The latter signals may or may 
not be seen bya driver or fireman. Sight of such signals involves 
either continual concentration for the purpose, or the ability to 


localise positions so as to be able to look specially for them at the 
proper time. 

his question of localisation of position is of some importance. 
Experienced drivers, of course, know the feel of the road perfectly 
well, and localise their position from a large number of local cireum- 
stances, such as the passing of (over and under) bridges, curves, 
cuttings, signals, cabins, stations, ete., all of which talk to them. 
Whilst this is the case at ordinary speed the indications are not so 
plain at lower speeds, and, moreover, approximately the same indica- 
tions may be met with at different parts of a journey. Hence, taking 
all things into consideration the present system of fog signalling leaves 
something to be desired. 

Attempts have heen made to place the operation of the fog signals 
in the hands of the signalmen, but whilst such methods enable the 
system to be brought into use more promptly than when hand signal- 
ling is resorted to, and obviate hardship and exposure to the fogmen, 
it does not alter the character of the signal, and, moreover, it does 
not allow of personal supervision, and abolishes the supplementary 
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FIG. 30.—Tyers’ No. 3 Disc Block Indicator. 


hand signals. Probably the most promising systems for superseding 
the ordinary fog signalling are those which provide for the signal being 
given directly upon the engine itself, and for it to be in constant opera- 
tion. There is quite a large number of such systems available now, 
but taking the whole country into consideration their adoption is 
not proceeding at a great rate. Some of the systems referred to are 
mechanical, such as that devised by Mr. Raven, of the North-Eastern 
Railway, and which is being fitted to a large number of the company's 
engines; others are partly mechanical and partly electrical, as Mr. 
Brierley's system, which has been introduced by Messrs. Saxby and 
Farmer; others ugain are wholly electrical, such as the method of 
signalling devised by Lieutenant-Colonel Bolitho. The majority of 
such systems operate by means of an obstruction working in conjunc- 
tion with the signal to be indicated, placed on the line, which gives an 
alarm on the engine, and so calls attention to the position of the 
signal. In Mr. Raven’s system the alarm is a special whistle which 
may be opcrated by steam or compressed air. In Mr. Brierley’s and 
Lieutenant-Colonel Bolitho's systems attention is drawn by means of 
electric bells and discs, and electric bells, respectively, carried on the 
engine, In the latter the electrical circuits are closed by contact, 
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the former, and the relays operate appropriate circuits for the purposes 
required on the engine. The indications given on the engine are visual 
(miniature distant and stop signals, and numbered and coloured discs) 


with steel brushes placed on the line side in a similar way to that 
previously used by Ar. Burns and others. In some of the systems an 
alarm when the signal is on is considered sufficient; in others, 
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Fic. 31. 


again, provision is made for repeating both the on“ and ''off" | and aural (bells). The system distinguishes between on and off, 
positions, so that the signal is positive in both cases. between distant and ''stop " signals, provides route indicators to 
It is, of course, impossible to enter into a detailed description of | show on the engine which road has been prepared at junctions, is 
such systems, or even to enumerate all of them. Mention, however, | capable of repeating the signals in the cabins, and is self-testing for 
should be made of the system devised by Mr. W. S. Boult, in which ! both engine and line circuits. Failure of the line or engine circuits 
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Fic, 32. —Raven's Fog Signalling Equipment. 


necessity for contact between parts of moving vehicles and obstructions | also results in the danger signal being given at the next signal 
on the line is obviated. This is done by the use of permanent and approached after the failure, and partial failure of the latter circuits 
electro magnets placed on the line, the latter being operated in con- | is istinguishable. One special feature of the system lies in the fact 
Junction with the signals. The magnets act upon polarised relays | that the last indication received on the engine remains until the next 
carried upon the engine in such positions as to pass immediately over į signal is reached, and so serves as a continual reminder of the condi- 
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tions under which the train is running. This result is not obtained 
with the present system of visual signalling, and its value in a case 
where a diver has failed to comply with the signals exhibited is 
obvious, whilst the ability to distinguish between distant and stop 
signals is a valuable characteristic for purposes of localisation. The 
indications given upon the engine are of the most positive character, 
the semaphore arms being first thrown to danger, after which they 
either remain in that position, if the actual signal is ‘‘on,” or are 
mere lowered if the signal is off. The system is of the 
most complete character, and its design shows the closest study of the 
conditions to be met, whilst the details of the apparatus are most 
ingenious and at the same time very simple. Its adoption would 
revolutionise the mothod of signalling, since practically there would 
be no necessity for providing the mechanical signals now in use. 

The selection of a system of auxiliary signalling such as has been 
considered has a business aspect, as well as the technical and 
operative sides. In order to get the utmost value from such a 
nn it should, since engines run over other companies' lines than 
their own, be uniform for all lines if possible, or at least for the 
lines over which interchange of locomotives takes place. Some com- 
panies might be able and willing to pay more for the additional 
security to be obtained than others ; and some, again, might consider 
certain precautions essential which to others might appear to be 
superfluous, or not worth the cost of obtaining. The matter is one 
for common agreement amongst the companies running over each 
other's lines. Otherwise, the subject is likely to prove a worthy 


Fig. 314.—S, N. Block Instrument. 


suocessor to the position so long held by proposals to supersede the 
cord communication by dectrical means—a matter for wordy debate 
to be settled eventually by the adoption of other means. 


„% AUTOMATIC ” SIGNALLING. 


Summing up the situation asit appeared to him in 1898, the present 
speaker wrote: ''Railway signalling appears to have now reached a 
ini at which some departure from the present methods secms 
probable. The lines upon which changes will be made will, in all 
probability, result in a greater degree of automatic control than 
obtains at present." The indications at present seem to confirm this 
view very strongly, and we appear to be likely to see "e changes in 
the methods of signalling of the most radical character. The American 
„track circuit " system is gaining a footing in this country, and if it 
should be found suitable for a country where junctions are so numerous 
and near together, aud where the great bulk of traffic is between points 
comparatively near to cach other, a revolution will be effected which 
will at once change the whole character of signalling in this country. 
And there is no more reason to doubt that the success of such a system 
will result in finaneial relief to the companies than there is to doubt 
the necessity for such relief. 

In this country there is already an installation of automatic signal- 
ling in operation between Grately aud Andover, on the London and 
South-Western Hailway, in which the signals are actuated by air on 
the low-pressure system, the movements being controlled by the 

sitions of trains on the line, which is formed into track circuits. 

he North-Eastern Railway Company has also made arrangements 
with the Hall 9 s Company of Anierica to equip a portion of their 
main line to the North, between Alne and Thirak, with a track circuit 
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system of automatic operation. This installation will differ from the 
ordinary Hall system—in which the signals are operated by electric 
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motors—and from the London and South-Western Company's installa- 
tion, in that the signals will be self-contained as regards motive 1 
Movements will be made by carbonic acid contained in steel cylinders 
at a pressure of 600lb. per square inch, the working pressure being 
50lb. As many as 10.090 movements can be obtained before it 
becomes necessary to recharge. At the junctions between Alne and 
Thirsk the automatic signals leading to fouling points with the branch 
lines will also be under manual control, so as to admit of branch 
working. Such cabins, however, will be closed at times when the 
branch traffic ceases. The sections will be shorter than ordinary. 
Siding points connecting with the main line in the purely automatic 
sections will be provided with indicators communicating with several 
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II. 33, — Diagram of the Early Equipment of Manually Uperateu >) stem 
Automatically Controlled by Trains. 


of the rear sections to show whether trains are vd aire before the 
switches are opened for the siding. It is expected that a considerable 


annual saving in the working expenses for the signalling of that portion 
of the line will result from the change, and if this is effected and the ' 


system is otherwise satisfactory, no doubt further extensions will follow 
in the near future. 


mixed character, and varies from the antiquated ''train dispatcher” 
system, with or without telegraphic communication, through the tele- 
graphic, the manually operated, manually controlled, and the con- 
trolled manual, to the automatic systems. There is not time here to 
discuss these systems, or the many other interesting dctails of American 
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Fie. 54. —Diagram of Track Circuit Arrangements for Controlled 
Manual System. 


signalling, such as, for instance, the relative advantages of the **normal 
clear " or normal danger” positions for signals; two or three position 
signalling; track sections versus treadles for tho controlled manual; 
the simple single signal, the overlap, or the home and distant systems; 
the operation of signals by electricity or air, and high or low pressure 
for the latter ; track batteries and relays ; the bonding and insulating 
of rails ; and other matters of à very practical character. The auto- 
matic system scems to have taken firm hold, and when we consider its 
advantages as looked at in the States, there seems to be little cause for 
wonder that it has done so, especially in a country where long con- 
tinuous runs between diverging points are common. The reasoning 
adopted is very plain, as the following quotations from a series of 
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Fie. 35.—Diagram of Complete Signalling Arrangements for Controlled 
Manual System. Trains run on Right Hand Track. Signal Arms 
project to the Right. 


articles in the Electrical Review last year will show: If the substitu- 
tion of automatic devices for the control of a system formerly under 
human control and operation (the controlled manual is being referred 
to) produced such beneficial results, why, one naturally asks, should 
not the introduction of automatic mechanisms for its operation pro- 
duce like benefits. It the automatic system“ is constantly on 
duty, requires no relief substitute, never goes on strike nor tires of its 
Job, never sleeps, gets drunk, or deserts its pals, and never misconstrues 
orders. The ideal system is one in which the train in a block has 
control of the signals governing the entrance to that block." The 
system affords means of detecting misplaced switches in the block, of 
failure of cars on a side track to stand clear of the running line, has 


Signals show safety (normally) when bloct is clear. 
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Continuous rail circuita from signal to signal. 


Fig, 55. Diagram of Automatic Signals under Continuous Control of Trains. 


frequently detected broken rails and obstructions in switches, it affords 
opportunity for trackmen to protect blocks during emergencies, and 
for protection during repairs."  ''Operators for such a system are 
superfluous, and could only he of use in case of derangement.” '' Rail- 
road officials are universally awakening to the possibilities of automatic 
signals, and that wages are better utilised in obtaining automatic 
operation." 

Another advantage claimed for the automatic system is that the 
carrying capacity of a line may be increased from the facility with 
which the block sections may be shortened. On this subject, how- 
ever, the last word is not with the signalling systems, since the lengths 


of the sections must always be such as to allow any train, whatever its 
speed, weight, and braking power, to be brought to a stand in the space 
allotted. The suggestion, moreover, involves a levelling of speeds, 


which again will require limitation of loads for mixed traffic, since 
the standard of speed will always be set by the fast passenger traffic. 
There is no tendency ascertainable in either of these directions at 
present. 

Further study of automatic systems show the great necessity for 
supplementary signalling under exceptional circumstances, such as 
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Automatic overlapping block system with train upon the over! 
section (signals upon bracket posts). 


Fig, 37. —Diazram of Uverlap Sy stem of Automatic Signalling. 


fog or snow, since there is no personal supervision. Some form of 


| apparatus giving the signals on the engine would seem to be 


ad 
Vhere automatic signals are in use, the rule that a stop signal shall 


. not be passed when in the danger position unless other signals are 


given which are recognised as superseding it, must necessarily he 


Taken on the whole, railway signalling in the States is of a very | abolished, and a time limit of detention at the signal imposed, after 


observance of which the train goes cautiously forward until ordinary 
signalling is resumed in, tho sections ahead. Unless special regulations 


or provisions are made, and in the event of prolonged operations at a 


point giving access to the main line, this may result in a train arriving 
at the signal actually protecting a train drawing on to the main line, 
when, of course, the space limit will not be observed. 

In the States, it is usual to distinguish signals which may be passed 
at ‘‘danger” after a time interval from those which, being under 


Fra. 38.—Non-Overlapping Block System of Automatic Signals applied 
to Four-Track Road using Distant Signals. 


manual control, may not be passed without special instiuctions. 


Where signals are at one period automatic and at another under 


manual control, the conditions are more complex. 
POSSIBILITIES OF SIGNALLING WITH ELECTRIC TRACTION, 


We have seen that the adoption of human control for railway 


signalling has necessitated the imposition of numerous checks upon 
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Fic. 39, — Forms of Signals in Use. 


the actions of the controllers, and has required considerable auxiliary 
npparatus for a variety of purposes. he adoption of automatic 
signals dispenses with all the costly apparatus referred to, except at 
junctions where, owing to the want of selective properties, automatic 
systems are unsuitable. The question for consideration now is, Is 
the automatic system, as described, final!" If we consider the 


Fia. 40. - Three-Position Signalling. 


present outlook with regard to railways, we find that we are probably 
on the eve of a very great change in methods and eveu routine of 
transportation. The great question to be now decided concerns the 
use of the self-dependent locomotive, or, as an alternative, the use of 
locomotives taking their power from their locality, wherever that 
may be, in the line of their run. The question is not entirely con- 
fined to steam and electricity, although at present these two 
are the only ones worth considering. As all ure aware, the railway 
companies are taking action in consequence of the incursion of the 
electric tram into what has hitherto been practically a monopoly. 
The directors of the North-Eastern Railway are considering tenders 
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for the equipment of part of their lines in this neighbourhood 
fo. the use of electric power; the Lancashire and Yorkshire ha ve 
partly completed their arrangements ; the London and North-Western 
are said to be considering the question ; and the Great Eastern are to 
apply for powers for the same purpose as early as possible. The 
proposals now being put forward are for comparatively short-distance 
suburban traffico; the electrification of long-journey main lines is not 
just yet. 
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Fies. 41, 42, AND e Automatic Signalling System—S 8 
normally at Clear.“ (Right-hand end of each Figure joints Left-hand 
end of Figure below.) 


The point for consideration here, however, ia not the suitability or 
otherwise of electrio traction, but the eflects that it may have on 
signalling. If we look over the .principal equipments of a train, we 
find that we have steam for locomotion : gas, oil, or electricity for 
lighting ; and pneumatic appliances for braking. Electricity is 
capable of displacing all these for each of their several purposes. As 
electrical power is delivered to the locomotives from the outside, we 
have presented to us conditions which have no precedent, and oppor- 
tunities for outside control such as have never before existed. Hitherto 
the driver has been the sole actual controller of the means of loco- 
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to control the man who controls the motive power. 
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motion, and short of throwing the train off the line, or intoa dead 
end, no other person could affect the results when he neglected certain 
duties. With electricity all this is altered, and we have to deal with 
an agent which is easily handled, and lends itself readily to automatic 
or other control and operation. American automatic signalli ives 
control of the signals to the train requiring thcir protection. here 
supplementary signalling is in use to check error on the part of the 
driver, its design is generally with a view to direct action on the 
control of the motive power, rather than to call attention to a dapes 
tion of duty, as with us. With electric traction there should be no 
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Fig. 44. —Hall Signal Company's Motor and Commutator for 
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difficulty in arranging to give such direct control to the train which 
requires to be protected by cutting off the power from all sections 
that would endanger its course, whether these are following, con- 
verging, or crossing. Signals as now used would then j^ super- 


| fluous, except at such places as those where selection of traffic 


rendered them necessary. Control of the motive power is a far more 
effective check on inadvertence than any other that can be 
devised. The whole aim of the signalling now in use on railways is 
If we can give to 
& train the means of controlling the motive power to other trains, 
which may be sources of danger to it, the men who control the motive 


| power on those trains will no longer count in connection with the 


subject under notice. After all, automatic signalling, as described. 
does no more for the driver than the manual or the controlled manual, 
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Fi@. 45.— Electric Circuits for Automatia Signals for One Bloek 
Section—Hall System. 
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if as much, since it removes the 
which is not always faulty, and 
highest possible value. 

he author’s thanks are due to Messrs. McKenzie and Holland, the 
Railway Signal Company, Messrs. Siemens Bros., the editors of the 
Electrival Reeiew and of the Klectrical Engineer for permission to use 
illustrations from their publications, to Mr. Raven, of the locomotive 
department, and Mr. Ellison, the superintendent of the telegraph 
department of the North-Eastern Railway, for the loan of apparatus 
for use at the meeting. 


ersonal supervision now provided, 
as on many occasions been of the 
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NOTES. 

“Science Abstracts." We would remind our readers 
who are members of the Iastitution of Electrical Engineers 
that if they wish to receive Science Abstracts in 1903, they 
should apply to the secretary of the Institution before the 
10th inst., if they have not already done so. 

Tramways up Mount Vesuvius.—The University 
of Naples has presented an energetic protest to the Italian 
Government against the proposal to build an electric 
tramway, starting at the arsenal at Naples and ending at 
Vesuvius. The protest is of a purely scientific order. 
The. governors of the university fear that the proximity 
of the electric lines will affect the working of the delicate 
Instruments intended for the seismic, magnetic, and electric 
measurements. 

Royal Institution.—On Tuesday next (Jan. 13), at 
five o'clock, Prof. Macfadyen delivers the first of a course 
of six lectures at the Royal Institution on the “ Physiology 
of Digestion.” The Friday evening discourse on Jan. 16 
will be delivered by Prof. Dewar on “ Low Temperature 
Investigations"; on Jan. 23 by Dr. Tempest Anderson on 
* Recent Volcanic Eruptions”; and on Jan. 30 by Prof. 
W. E. Dalby on “ Vibration Problems in Engineering 
Science." | 

Novel Use for X-Rays.—The Japanese Government 
recently purehased an X-ray machine to be used in the 
mint for the detection of dishonest employés who practiced 
the trick of swallowing gold coins and carrying them away. 
The machine was used to examine suspects as they left the 
mint daily, and it revealed the presence of coins that had 
been consigned for safe keeping to the guilty ones' stomachs. 
The test is said to have been so satisfactory that the 
Government have ordered several more machines, and with 
their aid hope to prevent future thefts. 

Electrolytic Reduction of Potassium Chlorate.— 
When potassium chlorate solution is electrolysed with 
copper electrodes, a high reduction efficiency, which may 
reach 200 per cent., is obtained. From a research on the 
subject, Mr. G. H. Barrows concludes that this is not due 
to spontaneous decomposition, as no evolution of oxygen 
is observed, neither is perchlorate formed. The effieiency 
is increased by high current density at the anode and 
decreased by the presence of free alkali. The author has 
considered possible causes for the high efficiency, one of 
these being reduction by the metal itself at the cathode. 

Electrolysis of Mixed Salts.—In some experiments 
to determine the effects of impurities on observations based 
on the use of a silver nitrate voltameter, Mr. A. Leduc has 
employed two such voltameters, one containing pure silver 
nitrate and the other silver nitrate, to which potassium 
nitrate or copper nitrate had been added. It was found 
that unless the concentration of the impurity was very 
excessive, no difference in the quantity of metal deposited 
was observed. Admixture with the salt of a metal higher 
in the potential list than silver would probably cause other 
results, but such impurity would soon be eliminated during 
electrolysis. 

Mr. Edison’s Latest Battery.—Since the first 
announcement a few months back that Mr. T. A. Edison 
had designed a storage battery to run 100 miles on one 
charge, that inventor has been steadily working towards 
the perfecting of the new battery, so much so that it is to 
be placed on the market commercially in a short while. An 
automobile show will be held in the States this month, and 
Mr. Edison has promised to exhibit his latest battery in 
its completed form, after which it will be ready for the 
market. The capabilities of the battery have been tested 


to the full with the most satisfactory results, one car, it is 
said, having made a 100-mile run on one charge several 
days in succession. 

Electricity from Tides.—As confirming the remarks 
in the section of Mr. James Swinburne’s presidential 
address before the Institution of Electrical Engineers on 
the use of tidal energy in the generation of electricity, 
the following figures from Prof. Hele-Shaw’s recent lecture 
are of interest. He showed that the use of tides for this 
purpose is not encouraging to engineers when once the 
problem has been well looked into. For instance, only 
2 h.p. could be got from a 500-ton ship falling 20ft. after 
being raised by the tide, and he estimated that even with 
land at 10s. an acre over which the tide was allowed to 
run, the power obtained by turbines would cost five times 
as much as that obtained from a steam-engine. 


Transmission of Telegrams in London.—In a 
recent issue we mentioned that the authorities at St. 
Martin’s-le-Grand were making arrangements for inter- 
connecting at the central telegraph office the telegraph 
circuits in London, in order to avoid the re-transmission 
of messages at the central office. We now hear that the 
scheme has been so pushed forward that quite a hundred 
offices in the metropolitan area are directly connected 
one with the other for telegraph purposes. Eventually 
the switchboard at the central office will hold connections 
for a thousand offices, and when the scheme is completed 
there must necessarily be a great saving of time in trans- 
mitting a telegram from one part of London to another. 


Capillary of Solutions. — Following is a short 
abstract of a paper by Mr. J. Mathieu on this subject. 
When a dried pig’s bladder is placed in a salt solution, 
the concentration of the solution absorbed is less than 
that of the original. The introduction of suitable elec- 
trodes allows the system to be regarded as a concentra- 
tion cell, and the E.M.F. of this cell is a measure of the 
difference between the concentration of the solution and 
that of the portion absorbed by the bladder. Qualita- 
tively, porous cells and tiles, parchment paper, and 
eapillary tubes exhibit the same phenomenon. In the 
last case, it is found that the smaller the radius of 
the tube the greater is the difference of concentration 
produced. Hence it is not permissible to determine the 
surface tension of electrolytic solutions by measuring the 
height to which they will rise in a capillary tube. 


Conference of Science Teachers.—There will be 
opened to-day, under the auspices of the London Technical 
Education Board, at the South-Western Polytechnic, 
Chelsea, the first meetings of the conference of science 
teachers, arranged on the lines of last year’s conference. 
Other meetings will be held on Saturday, both in the 
morning and afternoon. Among the subjects to be dis- 
cussed at the conference, which will be free to science 
teachers, are the following: Experimental Method in 
Geometry," Teaching of Geometry,” Teaching of Work- 
shop Mathematics,” “Experimental Plant Physiology,” and 
“ Experimental Illustration in the Teaching of Chemistry.” 
A collection of home-made apparatus for science teaching 
in schools will be on view during the days of the con- 
ference, and the chemical, physical, and mechanical labora- 
tories of the polytechnic will be open for inspection. 


Temperature of Furnaces.—Very convenient in it 
application is the use of the electric light for the deter- 
mination of the temperature of furnaces. A small carbon- 
filament incandescent lamp is fitted inside a telescope 
mounted on a tripod some distance from the furnace, and 
pointed at an aperture. When no current is passing 
through the filament, it appears as a black line against 
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the background of white-hot firebrick. As more and more round, and the lecturer closed his address by emphasising 


current is sent through, the filament becomes brighter and 
brighter, till when it attains the same colour as the giowing 
furnace it is invisible. By a further increase of current it 
becomes visible again. The value of the current is read 
on an instrument, and a comparison with a table gives the 
corresponding furnace temperature. The new apparatus is 
said to show extremely accurate resulta, but a disadvantage 
perhaps, is that it cannot be used for a temperature above 
3,600deg. F. 


Fulham Accident.— The report of the adjourned 
inquest on the subjects of the two fatal accidents in the 
Fulham Baths will be found elsewhere in this issue. We 
gather from it that while the wires were encased in iron 
tubing, these tubes were not continuous, as where each of 
the fittings was connected the tubes terminated in wooden 
blocks which insulated adjoining sections the one from the 
other. In consequence of this the tubes were frequently 
insulated from earth, and also there was no actual earth 
connection made to any part of the tubing. The verdict 
at the inquest did not attribute blame to any one individual, 
but it is clear that the accident was quite avoidable if 
ordinary precautions had been adopted. We are pleased 
to see that Mr. G. S. Ram, the Home Office inspector, 
emphasised this point at the conclusion of the enquiry, and 
did his best to allay any distrust which the accident might 
otherwise have raised as to the safety of the Fulham supply. 


Niagara Water-Power 'Tunnel.-—-A very interest- 
ing test was recently earried out by the Niagara Falls 
Power Company in order to ascertain beyond doubt the 
tail-race capacity of the water-power tunnel It is in 
contemplation to ultimately develop 100,000 h.p. at the 
company's power-house, and the object of the test was to 
determine the effect of passing through the tunnel the full 
flow of water required for this horse-power. The tunnel is 
7,436ft. long, 21ft. high, and 18ft. 10in. wide. The test 
lasted from 10 a.m. until 5.15 p.m. the same day, in which 
time the capacity of the tunnel to take the full quantity of 
water was amply demonstrated. Observations showed that 
the diversion of the water from the river was not noticeable 
on the brink of the cataract, the beauty of which was 
unimpaired. It was also recognised that the increased 
intake of water would aid rather than deter the forming of 
the ice bridges during the winter season by keeping 
floating ice up stream from the line of tunnel discharge 
until the ice connections are formed. 


X-Rays in Practice. Before the Röntgen Society on 
the 1st inst., Dr. G. M. Lowe read a paper giving his expe- 
riences of the use of X-rays in the treatment of cancerous 
growths, lupus rodent and other ulcers. In cases of new 
growths he had found exposure to X-rays to be of very 
great benefit, and many diseases formerly supposed to be 
incurable now yielded to this treatment. In one case of a 
malignant growth on the breast he had given an exposure 
of 25 minutes, which was afterwards increased to 30 
minutes. Here an operation had been advised, but this 
was rendered unnecessary by the therapeutic action of the 
rays. Turning to radiography, Dr Lowe described cases 
in which this had been of the greatest service in his 
practice. He generally used the Record tube; for radio- 
graphy, the Müller might be recommended; and for screen 
and therapeutic work, the electrolytic break. It was of 
the highest importance in radiography to have the anode 
adjusted immediately above the line of fracture in order 
to secure good results. The reason for the slow advance 
seemed to lie in the want of definite lines of treatment 
and of suitable apparatus, which should be readily avail- 
able. Specimens of Dr. Lowe's radiographs were handed 


the importance of this kind of work. 


Paris Tramways.—aA crisis has arisen in the Paris 
tramway question. The present critical situation has been 
brought about by the action of the East and West Parisian 
Companies, who threaten to discontinue their services unless 
they are allowed to raise the fares sufficiently to cover 
working expenses and give a small interest on the capital 
invested. The companies proposals were considered by 
the Conseil Général on the 24th ult. and rejected, and the 
companies thereupon decided to cease working several of 
the more important of their lines. Yesterday was the 
decisive day in the fight between the companies and the 
Municipality, and either one side or the other will have to 
give way. To deprive Parisians of the electric tram 
services along the principal thoroughfares of the city 
would be a hardship which, it is thought, the authorities 
will not be ready to condone, and, according to latest 
advices from Paris, there is little doubt that the companies 
will be allowed to raise their fares to a point which will 
enable them to pay a 5 per eent. dividend after covering 
working expenses. eas 


Electromotive Behaviour of Hypochlorous Acid. 
The following abstract of a paper by Mr. R. Luther is 
given in the December number of the Journal of the 
Chemical Society. The P.D. between an_ indifferent 
electrode and a solution containing hypochlorous and 
hydrochloric acids and chlorine may be conditioned by 
any one of the following equilibria (F stands for an electric 
charge) 2CI'+ 2F 2 Cl, ; Cl, + 2H,0 + 2F 2 2HCIO + 2H; 
2CI' + H,O + 4F @ 2HCIO 4- 2H-. In a solution containing 
hydrochloric and hypochlorous acids and chlorine in 
equilibrium with each other, the ratio Cl,/H- x Cl’ x HCIO = 
& constant, and in such a solution each of the above 
equilibria would give the same P.D. The P.D. corre- 
sponding with the first is known from the E.M.F. of the 
chlorine-hydrogen cell. The author shows that from these 
data it is possible to calculate the P.D. corresponding with 
the remaining two equilibria in solutions containing 
varying quantities of hydrochloric and hypochlorous 
acids and chlorine. Applying these calculations to 
Müller's measurements, he shows that the second equa- 
tion leads to impossible or highly improbable concentra- 
tions of chlorine in the solutions, whilst the third equili- 
brium gives concentrations of hydrochloric acid which 
are approximately proportional to the concentration of 
the hypochlorous acid used. It is therefore probable that 
the P.D. of a platinum electrode immersed in a solution 
of hypochlorous acid is conditioned by the equilibrium 
2C! + HO + 4F 2 2HCIO + 2H. 


Traffic on Main Roads.—The question of the con- 
gestion of traffie on main roads leading out of big towns 
is certainly one which should engage the serious attention 
of the road authorities in this country. At the same time 
we cannot think that the case is as black as it is painted 
by Mr. John Scott Montague, who, in a letter to the 
editor of the Morning Post, lays the chief blame for this 
congestion to the account of the electric tramways. Mr. 
Montague's main argument is that whatever space a tram- 
way company or any other publie body takes away from 
the road for the purpose of running vehicles fixed on 
rails, at least an equal amount should invariably be 
added by widening the road by the same number of feet 
on each side ; otherwise the congestion of other traffic is 
bound to become accentuated. Theoretically, no doubt, 
this is the right principle to adopt, but in practice it would 
certainly not always be the correct thing. The question 
must be viewed not from any hard-and-fast standpoint, but 
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with due regard to local conditions. In some cases the 
volume of traffic using the roads along which tramways are 
to be laid may not warrant the widening of the thorough- 
fares for years to come; on the other hand, it is absolutely 
essential that in some cases the highways should be widened 
before tramways are allowed to be run along them. At 
any rate, the local authorities may be relied upon to insist 
on their right to demand the widening of roads along which 
tramways are to be eonstructed, as if only from an economical 
point of view it is often to their advantage to carry out 
such works in conjunction with the tramway scheme, and 
get the undertakers to contribute towards the cost. Mr. 
Montague thinks that the cost of new main roads in and 
out of London ought to be a national, and not a municipal 
question, and he believes that Parliament would without 
much debate authorise a loan for a purpose of so much 
importance. There is, however, the London County Council, 
who have already done much widening work in spite 
of opposition from many quarters, and in connection with 
their vast scheme for the conversion of all the tramways 
to electrical traction, they have undertaken road widening 
to a point involving the expenditure of many hundred 
thousands of pounds. 

Electricity as Applied to Railways.—A not-ovor- 
well-informed correspondent of the Daily News has been 
enlightening its readers concerning the so-called perils of 
electricity as applied to traction purposes. What good 
purpose the writer means to serve by his letter it is not 
easy to see, admitting as he does that it is only a question 
of time for electricity to be the sole motive power on all 
our railways. He does not advance any particular reasons 
for the pessimistic view he takes, but indulges in such 
generalities as mishaps with electricity will be frequent 
when it is generally applied to traction.” But is it not 
very generally applied to traction at the present time? 
Perhaps not at Clacton-on-Sea, where the writer apparently 
resides, but it is in many other parts of the country, 
notably Glasgow, Liverpool, Manchester, Leeds, and in 
other towns all over England. For electrical working 
on railways we have the experience of the two 
tube railways in London, and evidence of the 
general comparative safety of electric traction will 
soon be forthcoming in the numerous schemes which 
Parliament has already sanctioned and others which will 
be brought before it this year. That it behoves electrical 
engineers to exercise the greatest caution in the application 
of electric traction will not be denied, but the evidence 
from all over the country justifies the conclusion, so far as 
tramways and light railways are concerned, that such 
undertakings are far more free from accident, and thus 
of greater safety to the public, with electric traction than 
with horse traction. With regard to railways, the writer's 
exaggerated statements that “to change steam for elec- 
tricity is to take indeed a leap into the dark, and to dare 
possibilities of sudden death on a scale that will probably 
outdo in horror the awful Abergele accident,” they need 
not be taken seriously, except to indicate that his literary 
ability is far in excess of his knowledge of the subject on 
which he would offer instruction to others. 

Patent Law Amendment.—Patentees and assignees 
alike may be congratulated on the fact that the Patent 
Law Amendment Bill, which was introduced into Parlia- 
ment in the early part of last year, has now become law, 
having received the Royal assent last month. The prin- 
cipal features of the new Act, and the important bearing 
they will have on the granting and working of patents in 
this country, have already been given due prominence to 
in these columns. But perhaps the most important provi- 
sion of all is that which requires a searching examination 
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of specifications, with a view to deciding the novelty of 
the invention. Under the old law the specification pre- 
sented by the inventor was not compared with others to 
decide whether the invention had claims to novelty, but if 
the applicant who had obtained the patent was infringing 
another patent he was liable to be heavily punished. The 
practice of examining specifications as to their novelty is, 
of course, strictly carried out in the United States, 
Germany, and most Continental countries, and we under- 
stand that several officials attached to the British Patent 
Office will shortly make an investigation of the methods 
obtaining in these countries regarding the examination of 
specifications. It may also be instructive at this time to briefly 
refer to the chief provisions of the new Act with regard 
to compulsory licenses. In the event of the reasonable 
requirements of the public" with respect -to a patented 
invention not being satisfied—in other words, in the event 
of a patentee not working his patent in this country, or 
only abroad, or refusing to allow others to do so—any 
interested party may apply to the Board of Trade for the 
grant of a compulsory license or for the revocation of the 
patent. It is, however, provided that no order of revoca- 
tion shall be made before the expiration of three years 
from the date of the patent. The working of this pro- 
vision is made retrospective, and thus applies to patente 
granted before as well as after the commencement of this 
Act. 

Progress of Electric Traction.—To the electrical 
engineer the lecture delivered by Prof. Hele-Shaw at the 
Royal Institution on Saturday afternoon, was naturally of 
greater interest than any of the others of the course of 
six which that scientist has been giving to juvenile 
audiences during the past fortnight on the subject of 
“ Locomotion.“ It dealt with the application of electricity 
to locomotion at the present day, and the advances 
which have been made in this direction in recent 
years. Prof. Hele-Shaw traced the historical develop- 
ment of electric traction in a long series of pictures 
thrown on the screen from Edison’s early models of 1879, 
and afterwards showed other groups of pictures intended 
to represent the electric traction of the future. This Prof. 
Hele-Shaw described as the monorail system running on 
one central rail and employing guide rails. In this con- 
nection he referred to Mr. Behr's proposal for a high-speed 
electric railway between Manchester and Liverpocl, and 
showed the principle of the working of the monorail system 
by throwing on the screen a picture of a train which at 
the Brussels Exhibition had conveyed passengers at a speed 
of 70 miles an hour. The lecturer concluded his discourse 
with a somewhat lengthy reference to the natural sources 
of energy which had been allowed to run to waste for 
thousands of years, and which we were only now beginning 
to utilise. Passing over the Falls of Niagara, estimated 
at 10 millions of horse-power, attention was called to the 
Victoria Falls of the Zambesi in Central Africa—a source 
of natural power before which that at Niagara sank into 
insignificance. The Victoria Falls were 400ft. deep, double 
the depth of Niagara, and it was estimated that the energy 
of these falls was quite 35 millions of horse-power in the 
dry season. This would suffice to supply more mechanical 
power all over South Africa than was likely to be required 
there in centuries of prosperous development. Prof. 
Hele-Shaw concluded the course of lectures on the subject 
of “ Locomotion ” yesterday afternoon with a discourse on 
the flying machine. 

Wireless Telegraphy.—Frinton-on-Sea is again the 
scene of experiments on wireless telegraphy, in which the 
local postmaster is participating in conjunction with 
Mr. Percy D. Collins. An interesting feature of the 
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experiments has been the receiving of messages from time 
to time from Marconi’s station in the neighbourhood. 
According to latest advices from New York, Mr. Marconi 
. does not hope to be in a position to accept commercial 
messages for transmission across the Atlantic by his 
system for several months. He is said, however, to be 
in daily communication with his Poldhu station, in 
Cornwall, from Table Head, having sent and received 
2,000 words suecessfully. A new station is to be erected 
at Cape Cod, on the completion of which Mr. Marconi 
says he will be able to commence a service of wireless 
telegraphy across the Atlantic on commercial lines. 
Mr. Marconi’s most recent developments of his system 
have made possible an experiment, which is to be tried 
at the end of the present month, of producing a news- 
paper in mid-ocean on board an Atlantic mail sceamer. 
Presumably the news published on the first half of the 
journey across the Atlantic would come from the English 
shores, and on the later half from American sources. In 
the course of an address on wireless telegraphy before 
the Association of Past Students at Cardiff University a 
few days back, Principal E. H. Griffiths expressed the 
belief that in the next generation there would be a pro- 
found alteration in the whole method of producing 
electrical energy, due to the discoveries made in the 
experiments on wireless telegraphy. Discussing the 
general utility of wireless telegraphy, he thought that 
for communication between ships at sea and lighthouses 
it would be of untold value. Dealing with the objection 
that the Hertzian waves radiating in a circle could not 
be located, he suggested that the difficulty could be 
overcome by a parabolic or lamp-reflector-like apparatus. 
At present this would present difficulties, because some 
of the waves were 1,000ft. long, and could only be 
reflected at a quarter distance or by a reflector 250ft. 
behind the source. To meet that problem he believed 
that a shorter wave system would be discovered, by which 
individuals might communicate by means of syntonised 
instruments from any part of the world. 


Mining in New South Wales.—We have received 
from the Agent-General of New South Wales the annual 
report of the Department of Mines for the year 1901. 
This report occupies nearly 200 pages, and contains most 
complete information on all the mining industries of the 
colony. As furnishing a good idea of the prosperity of 
the different mines the report will be of great value to 
electrical engineers who specialise in the design of mining 
plant. Besides the usual statistics there are given at the 
end of the report the remarks of the various inspectors 
throughout the colony. In the report of the chief inspector 
for the coal and shale mines, Mr. A. A. Atkinson, the 
accident question is very strongly taken up, and the only 
mention of electricity by this inspector is in the form of a 
warning agaiust accidents which may occur from its use. 
For such accidents Mr. Atkinson has to quote experience 
in this country, but he says there are a few electrical 
plants installed underground in New South Wales. 
Presumably, therefore, the home industry in this case has 
been free from accidents. While we should like to have 
seen some counteracting reference made to the advan- 
tages of electricity, we must admit that the inspector 
has been equally severe with other prime movers used 
underground. For instance, the petroleum engine 
is strongly condemned, unless due prezautions are 
taken to guard against the exhaust fouling the atmo- 
sphere, and the petroleum causing fire. The returns for 
what is termed the “ Electric” coal mine disclose the fact 
that this is working with a staff of one man underground 
and one man on the surface, and that between them they 
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raise coal to the value of £29 per annum. We should 
presume that this mine is electric in name only. There 
are, however, signs that the day is not far off when the 
electric motor will supplant the horse for haulage purposes 
in the New South Wales mines. Thus, in the case of the 
Broken Hill Proprietary Company’s mine, which yields 
upwards of 10,000 tons of ore per week mined, electric 
motors will very shortly be used underground. A large 
main drive is being brought in from one end of the mine 
to the other, and all trucking will then be done by electric 
motors in lieu of horses. The report is extremely well 
illustrated, and is accompanied by a number of diagrams 
which show the progress of the various classes of mining 
work in the colony. 

The Electrolytic Rectifier—Mr. K. E. Guthe has 
presented a paper to the American Association for the 
Advancement of Science on the theory of the electro- 
lytic rectifier, in which he particularly considers the 
aluminium rectifier. This cell consists of an aluminium 
and a carbon (or platinum) electrode, immersed in a 
solution of a salt of a rather complicated chemical 
structure, usually alum—K Al (SO,) 2—and it allows only 
a very small current to pass from the aluminium to the 
carbon, while the current in the opposite direction is not 
obstructed. To explain this phenomenon the author sets 
himself this problem: By some cause, whatever it may be, 
most of the negative ions are prevented from reaching the 
anode as long as the termine! potential difference remains 
below a certain high value, while the kations are not 
affected more than is the case in ordinary polarisation. 
What is the cause for this? The first result the author 
arrived at as a result of his investigation was that the high 
resistance in the aluminium rectifier is due to a thin film 
of gas, probably oxygen, which prevents the passage 
of the negative ions from the solution to the electrode. 
Only in places where an accidental concentration 
of energy occurs the strain may betome too great, 
and some ions may break through. This would explain 
the small eurrent present even with a low potential differ- 
ence at the electrodes. The following conclusions were 
also drawn by the author from certain considerations and 
verified by experiment: In the first place, an increase in 
temperature will increase the current. The energy of the 
ions will increase, and for a given potential difference more 
of them will pass through the gas film, and the author 
gives curves showing this to be the case. "They represent, 
however, only the observations with the aluminium as 
anode. In the second place, he concludes that the con- 
centration of the electrolyte should have no influence upon 
the phenomenon ; and, thirdly, that the results should not 
differ appreciably with different electrolytes, as long as 
similar reactions take place at the anode. The author took 
two sets of observations—one with solutions of alum, ferro- 
eyanide of potassium, and zinc sulphate, and another with 
solutions of alum, Rochelle’s salt, and copper sulphate. 
The curves show that all agree as well with each other 
as successive tests with the same plate in the same electro- 
lyte would do. Finally, the author found that the plate 
may behave quite differently towards other negative ions. 
À plate showing high resistance in alum solution offered 
no resistance when immersed in sodium chloride solution. 
The general result of the investigation was the obtaining 
of a kind of semi-permeable membrane, which allows certain 
ions to pass through it and give off their electrical charges 
at the electrode, while it prevents the passage of other 
kinds of ions. The author afterwards studied the action 
of the well-known semi-permeable membrane of copper 
ferrocyanide in this respect. The results correspond closely 
to those obtained with the aluminium cell Inside the 
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cup was placed a copper electrode immersed in copper 
sulphate solution outside a platinum electrode in a solu- 
tion of potassium ferrocyanide. A high resistance seemed 
to be present when the current passed from the copper to 
the platinum ; hardly any with the current in the opposite 
direction. A further investigation of this subject would 
be of great interest. 


Lighting and Heating of Sanatoria —The first 
issue of the Lancet for the New Year contains three prize 
essaye by distinguished physicians and architects on the 
erection of the proposed King’s Sanatorium. The preface to 
these essays is contributed by Sir W. H. Broadbent, Bart , 
K. C. V. O., M.D., chairman of his Majesty's Advisory Com- 
mittee. In every case electric lighting is recommended as 
being the means by which light can best be given without 
interfering with the object of the sanatorium. The first 
prize essay, by Dr. Arthur Latham, M. A., associated with 
Mr. A. W. West as architect, goes even further than the 
others in this respect, as it advocates the use of electric 
heating as well as electric lighting. As far as electric 
lighting is concerned, Dr. Latham says there is no doubt 
that electricity affords the ideal means of lighting in 
any building which is specially devised for the reception 
of people in ill-health. It gives a most efficient light, does 
not overheat the rooms, and does not lead to the formation 
of noxious products in the air, whilst it is easily regulated, 
always available, and saves much expense in the way of 
redecoration. All rooms in the proposed sanatorium will 
be fitted with electric light, together with some of the 
shelters and the covered way. The lights will be suitably 
placed for the varying requirements of the rooms and 
passages, whilst the greater number in passages, corridors, 
etc. but not in the patients’ bedrooms, will be con- 
trolled from the central station, so that, for the 
sake of economy, they may be simultaneously turned 
off at certain hours, only sufficient light being left in 
the corridors and other places for special emergencies. 
With regard to heating and cooking, electricity is recom- 
mendel because it reduces the formation of dust, which 
is unavoidable when coal fires are used. In the same way 
he advocates that the electricity itself should be generated 
either by oil or gas engines. The ideal supply would, of 
course, be from a water-power plant, in which turbines 
are used to drive the turbines. For heating the building 
the small increase of temperature required is readily given 
by many of the electric radiators on the market, and in this 
way a considerable amount of initial expense is avoided in 
the matter of pipes, etc., whilst the annual cost of main- 
tenance, redecoration, and service is also much less than in 
the case of any hot-water or steam system. Electric heat- 
ing is used in some rooms at Nordrach-on-Dee and in one 
villa at the Nordrach Colonie, and in both cases gives 
satisfactory results; it is also to be installed in the proposed 
sanatorium at Liverpool. The position of the radiator is 
of importance, for no attempt should be made to warm the 
incoming air, as this interferes with its humidity and 
destroys the ozone and the attempt ends in failure where 
open windows are used. At the end of the essay a general 
specification for the electrical equipment is given, which 
conforms with the highest standard of work. All the 
junction boxes and switchgear should be sunk into the 
walls to prevent accumulation of dust, while for the same 
reason all the conduits containing the wires should be 
plastered over. Another point is that no flexible cords 
should be allowed on the pendants, which instead should 
consist of enamelled tubes screwed into the surface tubing 
at one end and into the fitting at the other. All sharp 
angles should be avoided, so that the pendants and fittings 
may be freed from dust by wiping with a damp cloth. 


In the same way the radiators should be constructed to 
avoid the accumulation of dust and to be readily cleaned. 
Two circuits are advised for each radiator for varying the 
temperature. The authors of this essay also rightly recom- 
mend the use of electric motors throughout the sana- 
torium wherever power is required. 


Indian Telegraphs.—The official report of the 
Director-General of Telegraphs for India for the year 
ended March 31 last year reveals à most prosperous state 
of affairs, and contains much information which is of 
interest to the professional engineer. Although not so 
large as the previous year's profits, the figures for the past 
year show a surplus revenue to the Governmental general 
exchequer, after charging interest for depreciation at 
34 per cent, of over £40,000. This represents a dividend 
at the rate of 4°77 per cent. on the capital expenditure 
of the department, as compared with 6°22 per cent. the 
previous year. The fall in revenue from £766,578 in 1901 
to £740,944 in the year under review, is put down to 
several causes, principally to the decline in State messages 
owing to the cessation of hostilities in China ; to the diver- 
sion of a large amount of “ foreign ” traffic from the Trans- 
Indian telegraph routes to the new direct South Africa- 
Australia cable ; to the reduction in the rates between 
India and Europe ; and to the growing popularity of the 
deferred rates as compared with the ordinary and urgent 
classes for inland telegrams. During the year 772 miles 
of line and 8,708 miles of wire, including cable, were 
added to the Indian telegraph system, making a total at 
the end of the year of 55,827 miles of line and 190,887 
miles of wire. In the matter of telephones India is back- 
ward compared with certain other Eastern countries— 
notably Japan. The report states that the gross receipts 
of the telephone companies during the year amounted 
to £30,900, an increase of only £1,917 on the previous 
year, the average annual earnings during the last 
five years having been 227,545. Reference is next 
made to the opening of the Cape-Australian cable 
and the reduction of tariff between India and Europe, 
and the comment is offered that a considerable decrease in 
revenue to the Government of India on the traffic transiting 
India may be expected. Among the technical information 
given, the report records that greater use is being made 
of the Wheatstone automatic instruments, as clerks and 
punchers employed become more expert. Among the 
longer circuits on which automatic instruments are worked 
are from Bombay to Rangoon, 2,226 miles; from Madras 
to Rangoon, 2,040 miles; from Bombay to Calcutta, 1,223 
miles; from Madras to Calcutta, 1,037 miles; and from 
Bombay to Karachi, 1,002 miles. Allthe circuits on which 
the Wheatstone machines are in operation worked well 
throughout the year, with the exception of Madras to 
Calcutta, which is attributed to the low insulation pre- 
vailing along the east coast at night, when the automatic 
instruments are usually worked. A remedy has been 
sought by substituting Johnson and Phillips's oil insulators 
for those now in use. From March last electric motors 
were introduced into the departmental works at Alipore, 
Calcutta, and the Director-General remarks that with 
electric power it is possible to drive many machines which 
could not be conveniently driven from steam plant. 
Several new automatic and semi-automatic machines have 
also been brought into use, and in consequence the output 
of the works has been considerably increased. Passing 
reference is also made to the experiments of the depart- 
ment in wireless telegraphy, and we gather that the Com- 
missioners of the port of Caleutta are now engaged in 
experiments with a view to the adoption of the Marconi 
system at Sangar Island. 
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Fia, 1. —Plan of the First Section of the Central Eleetric Company's Works at Grove Road, Marylebone. 
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formed for the purpose of supplying electrical energy in 
bulk to the Westminster Electric Supply Com id and 
the St. James's and Pall Mall Electric Light Company. 
The need for this supply was due to the growth of the 
demand on the pee works of the two companies in 
TE coupled with the fact that it was exceedingly 
cult and costly to acquire any land for extension pur- 
around the existing works. The two companies 
E decided, on the advice of their engineers, to 
put down large generating works in the suburbs, where land 
was cheaper and coal could be delivered directly into the 
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give a full description of the works. As, however, two 
generating units are already at work, it will be interesting to 
give a brief outline of the scheme, leaving all but a few of 
the details for a future number. We are indebted to Mr. 
C Stanley Peach, F. R. I. B. A., the architect to the com- 
pany, for the loan of the drawings which we reproduce 
(Figs. 1, 2, and 8). 

Speaking generally, the plant of the Central Electric 
Company, as far as the engine-room is concerned, is really 
an enlargement of the type of equipment which the engineers 
of the company, Dr. A. B. W. Kennedy and Mr. S. T. 
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Fics., d AND 5, - Sections of the botrler- House, 


bunkers from the railways. The land acquired for this 
purpose adjoins Grove-road, Marylebone, and allows ample 
room for extension in thefuture. The first section of build- 
ings, now practically completed, is shown in plan in Fig. 1, 
while Figs. 2 and 3 give sections of the same. ‘This 
section will hold plant with an output of nearly 9,000 kw, 
and the site is large enough to admit of five other 
sections of the same size being erected in the futuro. 
It will be seen, therefore, that there will be accommodation 
on the land for plant of about 54,000 kw. At the time 
of our visit, although the buildings were mostly roofed in, 
the equipment was far from complete, and itis premature to 


Dobson, have proved to be economical in their other 
stations. Thus the engines are of the Willans and 
Robinson high-speed type, worked non-condensing. The 
large engine which was running at the time of our 
visit is of the 3 X type, giving 2,400 ih.p. at a 
speed varying from 180 to 200 revolutions. The engines 
are triple expansion, working with 190lb. steam pressure, 
and they can stand an overload of 20 per cent. Tho 
smaller engine, of the same make, is about one-half the 
size, being of the 5 V type. Another engine which is now 
almost erected is of the same dimensions as the large one 
mentioned above, and the company are contemplating 
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giving an order for two more units of the same ani Oerlikon design and manufacture, the two large machines 
very shortly. The vacant space which will then be left e capable of giving 1,560 kw. at 6,000 volts, while the 
after these four larger engines have been installed will be smaller one has a normal output of 780 kw. The frequency 
filled with two of the smaller size which are now working of the supply will eventually be 50, but at present the 
at Eccleston-place, but which will be removed to Grove- engines are running slower in order that a frequency of 46 
road this year. The exhaust from these engines is carried may be obtained, which was found rather more convenient 
away to atmosphere by means of an exhaust pipe in consequence of certain details of the three-phase plant 
aft. in internal diameter, which is carried up inside the at Eccleston-place. The machines have stationary arma. 
large shaft. This exhaust pipe under the engine-room is ^ tures and revolving field magnets. Besides the flywheel 
made of steel plates riveted together, but the vertical pipe effect of the revolving field, a heavy flywheel has been 
is of east iron. In the horizontal exhaust pipe a number added (as can be seen in Fig. 4) in order to improve 
of large copper expansion pieces have been inserted, and the parallel running. The total weight of the revolving 
the connections from the engines on to the branches of the | parts of the 1,560-kw. sets is 75 tons. The high- 
main exhaust are also of copper. voltage windings of the armature are contained in 

The supply from the Grove-road works to the three insulating tubing, which passes through the iron core, 
stations of the Westminster Company and the one of the and projects on either side a considerable distance. 
Pall Mall Company is given by means of three-phase The exciting dynamos for these alternators are carried 
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Fia. 4. — View of the Engine-Room, showing one 1,560-kw. Set Running. The tlywheel of the second set now being 
erected is to be seen beyond the bearings. 


currents, which are transmitted at a pressure of 6,000 volts. | on the main shaft, which is extended through the 
The system of power distribution is necessarily not com- | alternator bearings. Four-pole shunt-wound exciters are 
plete because the switchboard has yet to be erected, but | employed, working at 200 volts pressure. To act as a 
from a temporary switchboard the Central Electric Com- | stand-by, two direct-driven machines, each coupled to a 
pany have delivered a considerable amount of energy to | highspeed engine, have been installed. These also supply 
help the other works over the winter’s load. The full | at 200 volts for lighting direct or charging the battery of 
voltage for transmission is generated in the three-phase | Tudor cells, or to work the cranes and other motor-driven 
alternators, and again the received voltage is used without | accessories in the station. On the temporary switchboard 
transformation on the induction motors at the various | arrangements are made that one of these direct-driven 
works receiving current. These motors are directly | dynamos can be connected in parallel with the exciter of 
coupled to continuous-current generators, which in turn any alternator. In changing over, therefore, from the one 
deliver the transformed energy to the outer conductors of | machine to the other there would be no interruption in the 
the three-wire system. The whole of the generators have exciting circuit, as the new machine would be switched 
been supplied by the General Electric Company, Limited. | in before the outgoing exciter is disconnected. The 
who are the contractors for the whole of the generating | actual exciting watts required is about 2 per cent. 
plant, including the engines described above The of the total output of the generator. As regards 
machinery in the sub-stations was also supplied by the same | the regulating properties of these alternators, the 
firm. The three-phase alternators at Grove-road are of the General Electric Company have guaranteed that with 
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the excitation and speed which gives 6,000 volts on | boilers used are of the water- tube type, but of a form which 


open circuit kept constant, the switching on of full load 
shall not reduce the supply below 5,600 volts with a non- 
inductive load, nor below 4,900 on an inductive load with 
a power factor of 0°85. An interesting point in connection 
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Fic. 5.— Climax Boiler in eourse of erection at the Central 
Electric Company's Works, 


with the plant is the method of controlling and setting of 
the governors from the switchboard. The hand-wheel by 
which the governor springs are adjusted has teeth cut 
in it to gear into a worm driven by a small continuous- 
current series motor working at 200 volts. A special 
switch on the switchboard has an intermediate “off” 
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Fia. 6.—Top of Climax Boiler, showing Steam-Pipe Connections and 
Spiral Feed-Heating Pipes. 


position and two “on” positions connected to run the 
motor forward or backwards respectively, and it is 
arranged to return automatically to the “off” position 
unless held ọn to one of the other positions. Should the 
motor run beyond the working range of the governor 
springs, it automatically breaks the circuit. In addition to 
these arrangements, the springs can be adjusted by hand 
in the usual manner. It is thus possible to control the 
paralleling of the sets direct from the switchboard. 

It is in the boiler-room that the greatest difference from 
ordinary London practice is to be observed. The Climax 


is unusual in the London area. From the advantages, 
however, of the type of boilers employed for a locality in 
which a high price has to be paid for land, it is likely that 
the boiler will become most fashionable in the future. We 
refer particularly to the limited floor space required for a 
given output from the boilers. Thus at Grove-road, while 
the boiler-house is 90ft. by 110ft., it will contain no less 
than 14 Climax boilers, each capable of easily evaporatin 

26, 000lb. of water per hour. That this is not a too libera 
estimate will be seen from the fact that one of these 


Fie. 7, —Section of the Climax Boiler. showing shape of the Tubes, 
which are individually replacible. 


boilers has already evaporated 35, 000lb. per hour. Eight 
of these boilers are now either erected or in course of erec- 
tion. Fig. 5 shows the erecting process, while Fig. 6 is 
a view taken from the top of one boiler. These Morrin 
patent Climax watertube boilers were manufactured by 
Messrs. R. B. Rowland and Co., of Reddish, near Stock- 
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Fic. 8. — View taken under the Pipe Gallery, showing a Steam Separator 


connected to one Steam Main. The duplicate main will be placed on 
the other side of the separator. The exhaust pipes are below the floor. 


port. The inside shell which carries tho tubes is 4ft. 4in. 
diameter inside, while the boiler is nearly 37ft. high from 
the firing floor to the too of the canopy. On the floor 
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level the diameter of the casing is 15ft. In Fig. 7 we 
show a section of the boiler in order that the arrangement 
of the tubes in each tier may be understood. The 
“U?” tubes are expanded into the vertical shell. The 
grate, which has an area of 127:5 square feet, occupies . 
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Fie. 9.— Another View of the Engine-Room, showing the Booster and Motor-Generators in the foreground, 
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6,901 square feet. The canopy at the top of the boiler 
conveys the products of combustion into a long flue, which 
is connected to the main shaft at a point about level with 
the boiler-house roof. This iron flue is made with double 
plates, with an air-space of about 3in. between them, but 
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The Direct-Current Sets are seen on the Right. 


practically the whole annular space between the body of 
the boiler and the outside casing. There are four firing 
doors from which the boiler can be fed by hand labour. 
The working water-level is only a little higher than half- 
way up the shell (20ft. from the floor), so that the upper 
tubes act as superheaters. In order that this may be 


the outer removable plating of the boilers is lined with 
fireclay blocks. 
There is a siding on the company’s land from the Great 
Central Railway, which will eventually be carried along the 
full length of the site beside the long range of boiler-houses 
which will then be in use. The arrangement of these Climax 
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Fru. 10. —The Tudor Accumulators ut Grove Road. 


done, baffle plates are inserted in the central drum, 
which make the steam circulate through these upper 
tubes. The spiral coil which is seen over all in Fig. 6, 
is for heating tho feed water on its way to the boiler. It 
will also be seen that there are two steam connections at 
the top, one of which will be connected to each of the 
steam-pipe ranges. The heating surface of the boiler is 


boilers with their four firing doors makes it convenient to 
have the overhead bunkers placed between each line of 
boilers. The construction adopted can be seen in Figs. 1, 
2, and 3. The coal is delivered from the trucks into 
bunkers below the level of the siding, from which it is 
elevated into the main storage bunkers between the lines 
of boilers, from which shoots with measuring gear deliver 
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on to the firing floor. This arrangement involves an 
independent elevator and conveyor for each space between 
two lines of boilers. The important contract for the 
carrying out of this conveyor work, which also 
deals with the ashes, has been placed with the New 
Conveyor Company, of Birmingham. A continuation of 
the siding brings the trucks opposite to the workshops 
which adjoin the boiler-house. This portion of the siding 
has been roofed over, and this is found to be exceedingly 
useful when unloading machinery. The electric travelling 
crane over this unloading dock lifts the goods on to trolleys, 
which run down the centre of the workshop or else 
transfer it to the travelling crane in the same. The 
unloading traveller is capable of dealing with 20 tons, 
as are also the swo cranes in the main engine room. The 
workshop crane is made for a load of 10 tons. The con- 
tractors for these have been Messrs. Herbert, Morris, and 
Bastert, of Loughborough. 
trically driven, and have one motor for each motion. 

As the pipework is yet to be completed, a full description 
would be somewhat out of place. This department of the 
work has been carried out by the Sir Hiram Maxim Electrical 
and Engineering Company, and it provides for a complete 
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Exterior View of the Central Electr! 


' company s Works, 


duplication of all the steam-piping. In Fig. 8 we show a 

view of the pipework behind the large Willans engine. 

The steam separator is quite distinct from the engine. One 

good feature of the arrangement is that all the valves are 

carried up through a platform, from which they can be 

conveniently operated. This platform will serve both the 
resent engine-house and the engine-house of the next 
lock, yet to be erected. 

The exhaust pipes are carried under the floor in passages 
constructed vertically under the pipe gallery. A certain 
part of the exhaust steam will be utilised to heat the feed 
water. For this purpose two Berryman feed-water heaters 
are to be used ; these will be placed in the boiler-house. 
The feed pumps are of the Weir compound type, and the 
feed mains from these to the boilers are in duplicate 
throughout. When in full work, the regulation of the feed 
to all the boilers will be done by one man from a gallery 
about half-way up the boilers. The valves in the steam- 
main are of Hopkinson's make. 

The switchboard, the contract for which is held by 
Messrs. Siemens Bros. and Co., is at present represented 
1 8 iron framework only. The temporary switchgear 
through which the supply is given has been built up out 
of parts of the main board. Tho switches and fuses are of 
the Siemens and Halske type, especially designed for high- 
voltage work. l | 


All of the cranes are elec- 
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For charging-up the feeders and for discharging them a 
somewhat novel procedure is to be used. In Fig. 9 will 
be seen three dynamos coupled on'the same shaft. The 
machine at the left-hand side is the booster which is used 
to charge the accumulators. The machine on the right- 
hand side is also a direct-current one, wound for 200 volts, 
which is the pressure of the exciters. It can be used either 
as a dynamo ora motor. The alternate-current machine 
in the centre is of the synchronous type, designed also for 
200 volts and to give 57 kw. This voltage is transformed 
up to 6,000 volts by a transformer. The procedure in 
bringing a new feeder into service would be to first connect 
it to this transformer, when the small alternator is not 
excited. The machine is then excited gradually, and 
after the working voltage has been reached is connected 
in parallel with the bus bars. In this way the feeder is 
connected on to the 'bus bars without there being any chance 
for resonance eflects to be set up. It the same way, when 


| a feeder has to be disconnected, the small alternator will be 


put into parallel, and will keep the feeder ung ip up after 
it has been disconnected from the 'bus bars. The process 
of lowering the voltage can then be carried out as slowly 
as desired. The group of machines is of the Oerlikon 
Company's make, supplied by the General Electric 
Company. 
The battery of Tudor cells (Fig. 10), which acts as a 
stand-by for light and power, has a capacity of 150 
amperes for three hours, or of 350 amperes on a one-hour 
discharge. It contains 110 cells, which have been supplied 
by the Tudor Accumulator Company. 

We hope to describe some other details of this interest- 
ing station at an early date. 


BOURNEMOUTH CORPORATION ELECTRIC 
TRAMWAYS UNDERTAKING. 


History. 


We have pleasure in recording the completion of the 
above undertaking, to which attaches more than ordinary 
interest on account of its being the only example of a 
mixed conduit and overhead trolley system of electric 
traction at present existing in this country, and on the 
further account of a somewhat remarkable history. As 
regards the latter, the facts may be stated as follows: In 
November, 1899, the Poole and District Electric Traction 
Company, Limited, an offshoot of the British Electric 
Traction Company, Limited, gave notice of their intention 
to promote a Bill in Parliament to authorise them to con- 
struct certain tramways within and outside the borough of 
Bournemouth, and the Corporation, who had already twice 
successfully opposed applications of the company for 
orders under the Light Railways Act, applied to the 
Board of Trade for a provisional order under the Tram- 
ways Act to enable them to construct a system of tramways 
on their own account. Both the company’s and the Cor- 
poration’s scheme included a tramway about 2} miles in 
length (No. 2 of the company’s scheme and No 6 of the 
Corporation’s scheme) along a road called the Christchurch- 
road, from a point within the borough to the then eastern 
boundary of the borough on that road. This tramway 
passes through a populous district, one of the most impor- 
tant in Bournemouth. The two schemes, being competitive, 
were mutually opposed, with the result that the committee 
of the House of Commons before which the two Bills came 
granted the Corporation their order saddled with a clause, 
added at the instance of the company, giving the latter 
running powers over the Corporation tramways through the 
borough from east to west; and also passed the company’s Bill, 
in which was inserted a clause giving the Corporation running 
powers over the tramways authorised by the Bill and a 
light railway belonging to the company extending from 
Bournemouth to Poole. It was also provided that the 
company’s power to construct their tramway No. 2 should 
be suspended until Aug. 1, 1902, and if before that date the 
Corporation should make their tramway No. 6, and equip 
it with an electrical system to be agreed upon with the 
company, or, in default of agreement, settled by the Board 
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of Trade, and obtain the certificate of the Board of Trade 
that it was fit for public traflic, the company’s power to 
make their tramway No. 2 should cease. 

This decision of the committee made a very considerable 
difference to the scheme of the Corporation, who in July, 
1900, were advised by their engineers that it would be 
necessary to double the line over which the company had 
been granted running powers, and make other alterations 
which would requiry further statutory powers to carry 
out. When the Corporation obtained final confirmation of 
their order in August, 1900, they immediately proceeded 
with the necessary preparation, for carrying out their 
scheme. A report prepared by the borough engineer, Mr. 
F. W. Lacey, M. I. C. E, in conjunction with the consulting 
engineers, Messrs. Lacey, Clirehugh, and Sillar, of 2, 
Queen Anne's-gate, Westminster, S. W., had been adopted 
meanwhile. They had also proceeded with their appli- 
cation for a Bill, which ultimately received the Royal 
assent in August, 1901. In this Bill, however, no provision 
was made to extend the time limited by Section 18 of the 
Tramways Act, 1870, for the “substantial commencement” 
of the works authorised by the order of 1900, nor was 
application made to the Board of Trade to extend the 
the period. Thie was because it was not contemplated 
by the Corporation that these words meant actual 
interference with tho streets along which the tramways 
were to be laid. The Corporation, however, continued 
their preparations, directing their efforts more especially 
to completing and equipping their tramway No. 6. 
They entered into the necessary contracts, and did 
everything they could to ensure that the works should 
be completed within the time specified, incurring liabilities 
to the amount of upwards of £270,000. However, during 
March, 1902, the company intimated they were advised 
that the Corporation powers had ceased, because thoy had 
not by Aug. 6, 1901, made a “substantial commencement ” 
of the works as provided for under Section 18 of the 
Tramways Act, 1870, and asked for an undertaking that 
the Corporation would not proceed with the laying of 
the tramways in the roads until they had come to an 
agreement with the company as to the disposal of their 
tramway No. 6, which they suggested the Corporation 
should complete under their already existing contract, and 
hand over to the company on terms to be agreed upon. 
This undertaking was refused, whereupon the company 
commenced an action against the Corporation with a view 
to obtaining an injunction to restrain them from proceed- 
ing with the tramways in question. Judgment was given 
in favour of the Corporation. An appeal was made, with 
the result that on July 15, 1902, tha previous decision was 
reversed, judgment being given in favour of the plaintiff, 
the Court agreeing, however, to the suspension of its 
operation for three weeks. 

At the expiration of this period a further suspension of 
the injunction was granted, pending the hearing of the 
appeal to the House of Lords which the Corporation had 
meantime decided to make, and which has yet to come on. 
The Court held that merely a technical slip“ had been 
made, which could be rectified by the promoting of a Bill 
in Parliament by the Corporation authorising purchase. 
This Bill has now been prepared, an arrangement having 
been come to with the British Electric ‘Traction Com- 
pany, Limited, wherehy the Corporation agree, subject 
to the approval of Parliament, to buy up the whole 
of the company's interests in the Bournemouth district 
practically upon arbitration terms. Provision is included 
for the purchase of the tramway between Bournemouth 
and Poole, and for powers to extend the tramway between 
Bournemouth and Christchurch. With regard to the 
disputed length of tramway, the Corporation agree to pay 
£2,000 in settlement of the company s claim. 

It may be interesting to review briefly the arguments 
put forward by the Corporation in the above dispute. In 
the first place, they claim to have purposely delaycd 
interfering with the roads until the latest possible moment, 
so as to cause as little public inconvenience as possible. 
Further, in order to carry out the scheme as amended to 
provide for the altered circumstances occasioned by the 
grant of running powers to the company, it became neces- 
sary to widen the roads through which the principal tram- 
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ways were to pass, so that it was practically impossible for 
the Corporation to have done much work in the roads 
prior to August, 1901, as until then they had no power to 
take the necessary lands. They, however, proceeded with 
this work as soon as the Act of 1901 had passed, and have 
spent upwards of £45,000 in acquiring lands for the neces- 
sary street widenings. It is submitted that the object of the 
framers of Section 18 of the Tramways Act, 1870, was to 
provide against the practice of tramway promoters obtaining 
an order with no intention of carrying it out themselves. 
Moreover, when the Act of 1870 was passed horse traction 
was the almost universal method employed, and nothing 
was required but the rails in the road, the cars, and the 
horses to draw them ; but now that electric traction is the 
most in request, the rails and cars are of no service 
without the electrical machinery and equipment necessary 
to provide the motive power, and considerable time is 
required both for the machinery to generate the electricity 
and the construction of the cars adapted to its use, and it 
would be futile and a waste of money, and a source of great 
inconvenience, if the publie streets were interfered with 
before everything was ready to run the cars. 


( To be continued. ) 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work ; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 


five shillings for every other answer we print. The answers 


to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS, 


547. In a power installation it is proposed to fix a motor for 
50 h.p.; the pressure is at 100 volte. As the load to be started 
. is about 20 h.p., the rest being thrown on after motor has 
speeded up, a 20-h.p. starter is to be fixed, but on the last step 
the mains will be short-circuited to allow for full current to pass 
for 50 h.p. Is it necessary to put a switch in the mains, gene- 
rator side of starter; or can the starter be used as switch to stop 
motor with full current pne ; or would the coils be likely to 
burn out in the short time the lever was passing back over steps ! 

To save the cost of a 50-h.p. starter is intended. —V. W. C. 


548. Two transformers were working in parallel, one used to.get very 
hot and one day burnt up; what was the cause of this! Also 
give the essentials of a transformer that is to work in parallel, 
and the best and quickest way of paralleling them.—T. 


ANSWERS. 


Question No, 541. Is it true, as sometimes stated, that more energy 
can be got from coal by means of gas-retorts and a gas-engine 
than from it by means of boilers and a steam-engine? If so, 
why is it not more widely adopted for the purpose of electric 
lighting where the possibility of storing the energy as gas would 
he so useful! 

Best Answer lo No. 541 (awarded 10s.).—In putting 
forward this question, T. P. S." has divided it into two 
portions, and it will be convenient to similarly separate 
the answer into two Leads: (1) the comparative efficiencies 
of steam-driven and gas-driven plants for the conversion of 
the energy in a given amount of coal into electrical energy ; 
and (2)the reasons why gas-driven plants are not more 
widely adopted for the purpose. 

1. The efficiency of a steam-boiler of the best type, 
working under favourable conditions, does not exceed 
80 per cent. A compound condensing engine, well loaded, 
may convert into mechanical energy about 15 per cent. 
of the-heat energy of the steam delivered to it, and the 
efficiency of a good dynamo, also well loaded, may be 
taken as 92 per cent. Thus the eflicieney of the combined 
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steam plant as a converter of the heat energy of the coal 
into mechanical energy is 


0:8 x 0°15 x 100 = 12 per cent., 


and, including the dynamo in the combination, the over-all 
efficieney is but 


0:12 x 0:92 x 100 = 11 per cent. 


Now, coal-gas contains but 25 per cent. and water-gas 
but 60 per cent. of the heat energy latent in the coal 
before gasification, as against the 80 per cent. held by the 
steam generated in the boiler. So that at this stage of the 
process, if coal-gas or water-gas be used, there is a con- 
siderable falling off in efficiency, but at the same time it 
must be remembered that in the production of coal-gas, 
valuable by-products—e.g., coke—are obtained. Gas-engines 
are built giving an efficiency of 22 per cent., so that at 
this stage there is an increase in efficiency as compared 
with the steam-engine ; but the combined efficiency in the 
produetion of mechanical energy from the coal is, never- 
theless, only 


0:25 x 0:22 x 100 = 5:5 per cent. (for coal-gas), 
but 0°6 x 0'22 x 100=13:2 per cent. (for water-gas). 


But let us consider producer gas generated by passing 
air or air and steam over heated coke, In the older forms 
of gas producers gas can be prepared possessing about 
70 per cent. of the energy of the coal, so that the com- 
bined efficiency of producer and engine is about 


0:7 x 0°22 x 100 = 15:4 per cent. 


Dr. Mond has, however, recently introduced a producer 
gas prepared by passing a large excess of steam over the 
coke. This gas is capable of holding 80 per cent. of the 
energy cf the coal, so that the combined efficiency of 
producer and engine is raised to 


0:8 x 022 x 100 = 17 6 per cent. 


We may thus conclude that water-gas, producer gas, and 
especially Mond gas, when used to drive a gas-engine, are 
all means by which a greater proportion of the latent 
energy of the coal can be converted into mechanical 
energy than can be by the use of steam driving a steam- 
engine. 

2. Apart from the question of efficiency, the use of a 
gas-driven plant for electric lighting has some advantages. 
Chief of these, as stated by T. P. S.,“ is the possibility 
of storing the gas, and thus having at hand a supply of 
energy to meet any sudden demand that may arise. To 
be prepared for any such emergency, a steam-driven plant 
must be provided with considerable reserve boiler power, 
extra boilers being kept under fire although not supply- 
ing any steam to the engines, or else the station must be 
provided with storage batteries capable of taking up a 
sudden load —an expensive system, but, nevertheless, 
possessing many advantages, one of which is that the 
engines and dynamos can be kept working at their full 
power, or nearly so, and thus run at their highest efficiency. 
At the same time some energy is lost in the battery, since 
it will not, of course, return to the circuit all the energy 
put into it. 

Why then, T. P. S." asks, is this plan of generating 
power for electric lighting not more widely adopted? The 
hindrances to its general adoption hare been three iu 
number: (1) the heavy initial outlay involved in the pro- 
ducing and storage plant ; (2) the large amount of ground 
space required for such a plant; and (3) the unsuitability, 
until very recently, of lignite and other inferior coals for 
the producer, necessitating the use of coke or anthracite 
coal. It must also be remembered that though the gas 
receiver provides a ready storage, the gas-engine itself is 
unable to stand a temporary overload, extra engines having 
to be started up even for small overloads, and this has 
also, to some slight extent perhaps, militated against the 
adoption of the gas-engine as à prime mover. 

In enumerating these objections, the writer has used the 
words huve been instead of are, and advisedly so, since the 
introduction of Mond gas is a new factor, the possibilities 
of which are not yet altogether unfolded. The Mond 
process is a modification of the ordinary producer process, 
by which the yield of ammonia is increased, and the losa 


49 


of heat in the ammonia recovery is obviated by a system 
of heat regeneration. The raw material is ordinary bitu- 
minous slack, and the yield of sulphate of ammonia is 
sufficient to pay for the gasification of the fuel, and leave 
a balance of from 2s. 6d. to 4s. 6d. per ton of fuel treated. 
The gas is especially suitable for use in engines owing to 
its freedom from tar. How far the steam-boiler and 
steam-engine in this country will be replaced by the gas- 
producer and gas-engine it is as yet impossible to say, but 
there is no doubt that a considerable portion of the coal 
now used for heating will in the future be converted into 


gas.—Li. R L. 


Ansiber lo No. 541 (awarded 78. d.). — The above 
question resolves itself practically into a controversy of 
the steam-engine versus the gas-engine; the quantity of 
data available to lovers of either the above type 
of machines is so great that full justice cannot be done 
to either in the small space available. A correct answer 
to the above question, What is the comparative cost 
of operating a gas-engine and a steam-engine of equal 
power?" is stated to involve a special solution for each 


individual case “considered solely as a machine for con- 


verting the total energy of the fuel into mechanical work, 
the gas-engine is by far the more efficient. There are 
gas-engines in operation which transform over 25 per cent. 
of the heat in the fuel into useful work, while in the very 
best recorded performance. of the steam-engine, barely 
13 per cent. of the energy in the coal burned has been 
accounted for, and in the average steam-engine plant it 
does not exceed 7 per cent. There are many small 
plants, consisting of the common slide-valve engine with 
uneconomical type of boiler, in which less than 3 per 
cent. of the energy in the coal burned is converted into 
mechanical work. At the same time it must be remembered 
that a given number of heat units in the form of fuel suit- 


able for the use in a gas-engine costs more than an equal 


number in the shape of coal suitable for burning in a 
common boiler furnace. As a general rule it may be 


assumed that in a plant which operates continuously, the 


item of fuel alone will be somewhat greater for the gas- 
engine than for an approved type of modern steam-engine, 
except possibly in the case of an engine running on pro- 
ducer or blast-furnace gas. Where the service is of an 
intermittent nature, or the power is required only for 
a comparatively short time each day, this difference in 
favour of the steam-engine becomes nil, and becomes 
a balance in favour of the gas-engine, for the reason 
that in the gas-engine plant there are no “stand-by 
losses "—i.., radiation and leakage when standing 
idle under full steam pressure, and coal burned in 
banking fires and raising steam. With the gen 
the fuel expense starts and stops with the engine. But 
the fuel is only one item in the cost of producing power. 
One must consider the value of the additional space and 
building required for a boiler plant, the cost of a stack, 
labour of handling coal ashes, cost of attendance, oil, and 
water, depreciation, repairs, and insurance on a boiler plant. 
The gas-engine has a field of its own which cannot be 
occupied by the steam-engine, and there is no immediate 
prospect of the gas-engine seriously encroaching on the 
legitimate field of the steam-engine. Some important 
considerations are here set forth, and must be looked at 
from the standpoint of efficiency, cost, convenience, 
reliability of action, speed regulation. 

Looking at the question from the point of coal con- 
sumption, any gas-engine will give 1 b.h.p. per 14lb. to 
ljlb. of coal, while there are any amount now on the 
market which will give 1 b. h. p. per 1lb. to 1łlb. of coal 
(guaranteed by the makers). Of course, the most economical 
method of utilsing energy from coal by means of a gas- 
engine is by using producer gas at the cost of £1 per 
brake horse-power, while the steam-engine, even the latest, 
take from Alb. to 6lb. per brake horse-power. To prove 
this fact, if the average cost of coal per unit sold is taken 
from all the stations whose returns are printed in the 
Electrical Times, the cost of coal per unit sold comes to 1d., 
and if the average price of coal is 10s. per ton, then 18:6lb. 
of coal is used per unit sold; or if the price is 15s. per 
ton, then 12:5lb. of coal is used per unit sold. The increase 
of heat efficiency during the last 20 years has been brought 
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about by the increase of compression before explosion, 
and it has been proved that for each step of diminished 
gas consumption the pressure before explosion has been 
increased. 

The use of blast-furnace gas for power purposes is very 
much cheaper than using either producer gas or steam. 
It has long been recognised that the present method of 
utilising the gases from a blast furnace is a most wasteful 
one. The gas available after the extraction of tar, ammonia, 
ete., is practically non-luminous, and it is well known that 
on this account the boiler fired with it is exceedingly 
inefficient, owing to the fact that the amount of heat 
radiated from a non-luminous flame is almost nil. It is 
probable that the efficiency of the boiler fired in this 
manner is not greater than 40 per cent., and if we assume 
the efficiency of the steam-engine (after allowing for loss 
in the steam-pipes) is 12 per cent., the combined efficiency 
is only 4:8 per cent. It is well known that the calorific 
value of blast-furnace gas is 50 per cent. of the coal used, 
and after allowing for heating the blast, which generally 
takes one-third, you have two-thirds of the gas available for 
power purposes. Thus we have $ + 50 per cent. = J of 
the total heating value of the coal used available for power 
in a gas-engine, while under the present system of firing 
the boiler with the gas only, say, 5 per cent. is available. 

With regard to cost, the gas-engine plant again comes 
out ahead of the steam plant. Engines of the same power 
cost just abeut the same; also a producer of normal 
capacity, with a holder large enough to provide gas for the 
plant fully loaded for a considerable period, costs just about 
the same as a boiler plant of a capacity large enough to 
. keep the plant going fully loaded. But where the gas 
plant comes in is that while the gas producer has been 
working at a normal rate, thus keeping the gas-holder full, 
there is no fear of being caught short of motive power 
should a sudden load come on, or, as would be the case in a 
lighting station in the event of a fog, sudden darkness 
caused by a storm; while with a steam plant extra boiler 
power has to be in readiness in case of an emergency, thus 
entailing considerable loss. Again, as pointed out in the 
beginning of this answer, the room required for a gas plant 
is but a Frastion of that required by a steam plant of equal 
power, and those who have property in large towns know 
what a saving this is. 

With regard to reliability of action, very few will say 
that the gas-engine is really as good as the steam-engine, 
and it is because of its uncertainty and because of its 
inferior speed regulation that it is not such a favourite as 
the steam-engine for central-station work. It is just 
on these questions that the station engineer bases the 
superiority of the steam plant. It is very unfortunate for 
the gas-engine that the impression exists in the mind of 
engineers that it cannot control itself, and that there is 
more trouble in and about a gas-engine than in the steam- 
engine, and that there is ground for this impression the costs 
of repairs and renewals, oil, etc., of the stations which have 
installed gas-engines fully bear this out. Nothing can be 
tolerated in a station which cannot be depended upon, for 
the motto of every station is to keep the juice on at any 
price. The old hit-and-miss principle of governing, with 
the one explosion every two revolutions, is against good 
speed regulation; bursting of ignition tubes where electric 
1 is not used brings the engine to a dead stop. All 
these defects in reliability and speed regulation have 
confirmed the existing impression among engineers, 
especially when before our own eyes rise the names 
Coatbridge, Leyton, King's Lynn, Belfast, and other 
places where the gas-engine has been tried and found 
wanting. I am quite aware that the three-cylinder 
gas-engines (Westinghouse) have brought about a very 
great improvement over the old gas-engine; but what 
have they done at Walthamstow, where three 110-b.h p. 
engines have been put down, working on producer gas 
Is the cost of fuel per unit sold below 1d.? I think not. 
Still, the fact remains nothing can touch a gas-engine plant 
for small power station, where the cost of coal and handling 
the same is high and where the load is very intermittent, 
as is found in country houses, small manufactories, private 
house lighting, etc., where the heat, dirt, smoke, and the 
unsightly chimney cannot be tolerated, but enter into 


competition with large steam plants having a large output 
and a fairly steady load. Undoubtedly the gas-engine is 
a better thermo-dynamie machine than the steam-engine, 
but it is behind it as a running machine; but it is too 
cheap a motor as a rule not to be awarded every considera- 
tion, and some day it may prove a formidable rival even 
for the good old steam-engine.—C. A. B. 


Answer to No. 541 (awarded 78. 6d.).—The fact that 
more energy can be obtained from coal by means of gas- 
producing plant and gas-engines than by means of boilers 
and steam-engines is now fairly established, and depends 
upon the calorific efficiency of the two methods of pro- 
ducing power. Both systems begin at the same point— 
viz., the combustion of coal, and in both nearly all the coal 
is turned into gas. Glancing at a few simple figures will 
help to make the matter clearer. One pound of coal gives 
off by combustion from 8,250 to 16,200 British thermal 
units, according to its quality, and we will take for com- 
parison the value of 15,500 as given by Molesworth for 
Wallsend coul. One pound of good coal will evaporate 
about 10lb. of water per hour, and a high-class steam- 
engine will use about 12lb. of water per indicated horse- 
power per hour, so that to obtain 11.h.p. there must be 
18,600 thermal units developed from the coal. Now, a 
perfect heat engine requires 2,570 thermal units to produce 
1 i.h p., and from this we see that the efficiency of a high- 
class steam plant is nearly 14 per cent. That is to say, 
that 86 per cent. of the heat generated is lost, partly by 
radiation and partly in the boiler chimney, the stcam-pipes, 
and the engine itself. Such figures as these are sometimes 
obtained, but only under the most favourable circumstances 
and with comparatively high-priced fuel. 

Considering now the gas-generating plant and gas- 
engines suitable for using producer gas, we find that about 
75 per cent. of the heat delivored to the gas-engine is lost 
in the engine itself, and 25 per cent. of the remainder is 
lost in the producer and in cooling. On this basis, 13,700 
units of heat must be given off by the coal to produce 
1 i. h. p. from the engine, showing an efficiency of 18°75 per 
cent., and a saving of 4°75 per cent. in favour of the gas 
plant. Producer makers also lose no opportunity of 
reminding us that the cost of fuel per ton required by 
their furnaces may be half, or less than half the cost per ton 
of the higher-class fuel demanded by the steam-boiler, and 
one maker gives the cost per indicated horse-power per 
hour for gas delivered to the engine as 07d. for a 500-h.p. 
plant. If, however, we retain the efficiencies already given, 
and assume that the cost of fuel is in proportion to its 
ealorific value, we find the same saving of 4:75 per cent. in 
money. This is no mean amount in these days, when the 
universal cry is for cheaper production, and it must be 
remembered that the high efficiency and low consumption 
given for the steam plant are very rarely obtained, whereas 
the efficiency given for the gas plant is quite normal. 
There are one or two places within the writer's knowledge 
where steam plant has been done away with and gas plant 
installed, the result being a very considerable saving. 

The reason which has deterred engineers from adopting 
gas engines and producers for the generation of electricity 
has been the fact that until recently there was not a suit- 
able gas-engine to be obtained. Constant speed and even 
turning were demanded by electrical engineers, and these 
two qualifications were noticeably missing in uius dis of 
five or ten years ago. Now, however, things have changed, 
and to-day there are gas-engine makers who will guarantee 
their engines to be suitable and capable of driving alter- 
nators in parallel. The size of engine made has also 
rapidly inereased, and producer gas plante, with large 
units of 1,000 h.p. and more, coupled direct to electric 
generators, are becoming more common day by day. 

The whole question is an extremely interesting one, and 
is of the highest importance. The difficultiés and troubles 
which recently surrounded the production and use of gas 
for power have been removed, and there is no doubt that 
power from gas will in the near future take precedence 
over power from steam. Steam will undoubtedly have its 
sphere of usefulness, but as a power agent coming genera- 
tions will not know it. In the same way we look forward 
to the time when gas as an illuminant will be a thing of 
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the past, and electricity take ite rightful place as the most 
healthy, most efficient, and cheapest form of light. 
In the issue of the Electrical Engineer for Dec. 19 there 


is a notice of a paper by Mr. Adams, who writes in the. 


American Engineer, and which deals with this very ques- 
tion. Mr. Adams here makes out a much stronger case 
for the gas-engine than the writer has done, although the 
figures given are difficult to reconcile. Assuming, how- 
ever, that 15,261 thermal units is the total heat supplied, 
and that 1,008 were turned into useful work by the steam 
plant, the efficiency of the steam plant is then 6:6 per 
cent. Assuming, again, that the same amount of heat is 
supplied in the case of the gas plant, and that 5,016 units 
were turned into useful work, we find the efficiency of the 
gas plant to be 19:7 per cent. These figures are the result 
of an actual test. —M. K. R. 

Answer to No. 541 (awarded 55.).—' This is a question 
which opens up a large field for discussion, opinions bein 
very divergent on the subject. The conditions in eac 
individual case cause great differences in the results 
obtained, so that each case must be considered and treated 
entirely on its merits according to these imposed conditions. 
With large gas-engines Dowson or Mond gas is almost 
always used, these being produced much more cheaply 
than ordinary coal gas. The prices of the several fuels 
used alone determines the costs of the power produced. 
Anthracite is used with the Dowson gas producer, and if 
the cost of this coal is 20s. per ton, and steam coal can be 
obtained at 128., it will be more economical to work by 
steam-engine, so that it becomes simply a question of the 
relative prices of the fuels at the locality where the power 
is required. 
issue of Oct. 31, 1902, on p. 626, by John Pilling, M.IL.E E, 
and to notes, p. 867, in issue of Dec. 19 last, which deals 
with this subject. If we assume the conditions as regards 
cost of fuels as being similar, the question resolves itself 
into the relative thermal efficiencies of the engines. A 
compound-condensing steam-engine will consume about Alb. 
of coal per indicated horse-power hour. Assuming the 
coal to have a calorific value of 14,000 British thermal 
units per pound, we obtain a thermal efficiency of 09 
approximately. A large gas-engine will consume about 
70 cubic feet per indicated horse-power of Dowson 
or Mond gas, having calorific values of about 160 
and 150 British thermal units per cubic foot respec- 
tively. This gives us thermal efficiencies of approxi- 
mately 22. It is difficult to state any definite reasons 
why the high thermal efficiences of gas-engines bas not 
brought them more into prominent use in electric light- 
ing stations, but their high efficiency does not seem to have 
been recognised as much as it should be, and the numerous 
defects of the old pas ongia were undoubtedly sufficient 
reason for the preference being given to steam-engines. 
However, of recent years vast improvements have been 
effected, and with these and the introduction of the 
Dowson, Mond, and kindred producers, the gas-engine will 
prove, no doubt, a formidable rival to the steam-engine. 
The majority of gas-engines work on the “Otto” cycle— 
i e., the piston receives an impulse every two revolutions, 
the remaining strokes effecting exhaust, admission, and 
compression. The energy due to the explosion stroke is 
stored in the flywheel, and given out during the remaining 
three. Obviously the angular velocity of the shaft must 
vary, the amount of variation depending on the design of 
the engine. With the present-day engine this defect has 
been minimised, and as long as the engine (Y) is kept at 
approximately full load the amount of variation is well within 
practical limits. (The writer has seen direct-coupled gas- 
engine sets running without the slightest flicker in the 
incandescent lamps.) But should the load become light or 
fluctuate mucb, the engine set by itself becomes useless for 
lighting work. ! 

The majority of engines are governed on the “ bit- 
and-miss" principle. hen the engine quickens up 
above normal speed, the mechanism controlling the admis. 
sion valve is lifted out of gear by the governor, and the 
gas eharge is entirely suppressed, and the engine may miss 
an explosion once in every three or four cycles, causing 
large variations in angular velocity and inadmissible 
fluctuations in voltage. (The same happens when the 
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I would call attention to an article in your. 
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engine is governed by throttling the gas charge, as the 
engine is apt to miss fire on account of dilute mixture 
or inexplosive portion being compressed into the ignition 
tube, but this method of governing gives steadier running 
than the hit and miss method). If the set is used in 
conjunction with a battery, this defect disappears, and the 
plant is quite satisfactory (but a battery may not always 
convenient, and involves extra expense). If we have two 
sets running, without a battery, at light loads, the load 
would surge between the two machines (unless the explo- 
sion strokes coincided continuously), on account of the 
constantly varying angular velocities of the machines; 
but this, again, is remedied by using a battery. Another 
defect is that the engine is not self-starting, but must be 
started by some external method, usually by hand in small 
sizes, but requiring special appliances in large engines. 

When running with a battery this could be done from the 

dynamo side, Y running it as a motor (using suitable 

connections). ith large engines the piston sets up air 

pulsations, which causes windows, etc., to rattle, and is a 

source of annoyance; this can be remedied by boxing up 

the front of cylinder, leaving necessary doors to open for 
lubrication, etc. It is only comparatively recently that 
large sizes such as are required by present electrical 
demands have been built, and little is known of their 
operations on electric loads (these are arranged to have an 
explosion every second stroke, or once in a revolution), and 

there is naturally some hesitation before putting down a 

more or less experimental plant; but, as stated before, 

with the cheapened cost of gas production—;.e., by usin 

cheaper coals for producing the gas, as in the Mon 

producer—there is little doubt that the gas-engine will 
attain a position equalling, if not exceeding, that of the 
steam-engine.— ERG. 

Question No. 5A2.—The tandem compound, three-crank engine is 
supposed to give the most uniform angular velocity. hat is 
the reason that the tandem arrangement of the cylinders should 
give such a uniform angular velocity ? 

Answer to No. 542 (awarded 7s. od.). We are told that 
the three-crank tandem compound engine is supposed to 
give the most uniform angular velocity. To find whether 
the supposition is correct or not, we must look for the 
most likely rival engine, and by making a comparison of 
the two we shall see the reason for the difference. As 
uniformity of turning effort depends very much on the 
number of cranks, we shall only consider engines which, 
like the one specified, have three cranks. This will limit 
us to two classes of engine—the compound, with two low- 
pressure cylinders, and the ordinary tripleexpansion, with 
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three ‘cylinders. There are few, if any, simple expansion 
engines designed to work on three cranks, and quadruple- 
expansion engines almost invariably work on either two or 


four cranks. To compare the given engine with the ordinary 
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Cur 
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three-crank triple-expansion engine, let us assume that both 
engines use the same amount of steam, with the same 
degree of expansion, and run at the same speed. Take 
steam at 120lb. (gauge) expanding nine times, stroke 3ft., 
and let the engines use three cubic feet of steam per stroke. 
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The three compound engines will, of course, be duplicates, 
and the three cylinders of the triple will be as nearly as 
possible of the same power. So, not only will the indicated 
horse-power of the two sets of engines be equal, but there 
will be an equal force transmitted to each connecting rod. 
The difference will depend on the distribution of this force. 


HP+LP 
COMPOUND 


To fulfil these conditions, the volume of each (compound) 
high-pressure cylinder to point of cut-off must be one cubic 
foot, and steam must be cut off at one-third stroke both in 
high-pressure and low-pressure. In the triple engine cut- 
off must take place just a little before half-stroke, and the 
volume of hi N cylinder to be cut off will be three 
cubic feet. e diagram of work must now be made for 
each crank. For the compound, the high-pressure and low- 
pressure must be combined, giving a diagram as shown. 
Of course, this diagram will be the same for each crank of 
the compound engine. Similarly in the triple, as the indi- 
cated horse-power and cut-off of each cylinder is the same, 
one diagram will do for all. There is no need to find the 
actual indicated horse-power, but only the variations of 
power due to cut-off and expansion. Of course, these are 
purely hypothetical diagrams, no account being taken of 
clearance, wire-drawing, “drop,” or even inertia, as these 
are common to both engines, and so cannot affect the 
comparison. 


COMPOUND 


Crank Effort Curve. 


It now remains to construct the “ crank effort ” diagrams 
in the usual way, assuming cranks to be at the usual 
120deg. apart. A “total effort” curve might now be 
plotted, or otherwise we may “scale the ordinates,” and 


Crank Effort Curve. 


find the relative turning efforts at various points. It is 
found that the variation in effort is slightly less in the 
compound than in the triple ; hence, the angular velocity 
will be more uniform in the compound. This is evidently 
due to the later cut-off in the triple causing a high moment 


of one crank to coincide with a high moment of the next 
at certain parte of the revolution, to a more marked extent 
than in the compound. Now, a three-cylinder compound 
would do just as well as the tandem arrangement provided 
each cylinder gave out the same power. But that is not 
easily managed in practice. Hence the advantage of the 
tandem system is, that the cranks being worked by separate 
and duplicate engines, the power exerted on each is the 
same, and the engines ran pa ag were shown to give 
a more uniform velocity than any other type of modern 
three-crank engine.—W. M. 


Answer to No. 542 (awarded "7s. 6d.).—The change in 
angular velocity of an engine shaft will depend, other 
things being kept constant, solely upon the variation of 
the turning moment or effort imparted to the shaft. The 
turning moment exerted by a s could, obviously, be 
imparted to that shaft by one large cylinder alone, or by 


any number, N, smaller cylinders, each developing X of 


the total power. For example, we could have two shafts, 
one being driven by a single-cylinder engine, the other ki 
a three-cylinder engine with a separate crank to eac 

cylinder (each of the latter cylinders giving one-third of 
the total power), and both could run at the same speed 
and deliver equal power. The turning effort of a single- 
cylinder engine varies very considerably, starting from 


Fie. 1. 


zero, attaining a maximum, and diminishing to zero twice 
in each revolution, as shown clearly by Curve A in Fig. 1. 
This large variation in the turning effort tends to make 
the engine run more or less jerkily," and produces varia- 
tion in the angular velocity, the amount of variation 
depending on the design of other parts of the machine. 
Now take the three-crank engine. Assuming the initial 
steam pressure and the point of “cut-off” to be the same 
as in the previous case, each cylinder will exert one. 
third of the total power (which is the same as before), 
and consequently the turning effort will be one-third 
of total effort, and the crank effort curve will be prac- 
tically the same shape as that of the first case (neg- 
lecting comparatively slight differences due to alteration 
of inertia of moving parts, etc.), but its maximum will 
only be approximately one-third of the previous maximum, 
and consequently the turning effort will be more uniform. 
If we place the three cranks on the shaft so that they aot 
simultaneously, we get the sum of the three efforts, as 
shown by dotted lines in Fig. 1, which will be practically 
the same as the single-cylinder engine. Obviously, we 
should obtain a much more uniform effort if we placed 
the cranks so that the three efforts were distributed equally 
through one revolution of the shaft—i.c., 120deg. apart 
as then each crank begins to exert its effort when that of 
the preceding crank begins to diminish, as shown in Fig. 2, 
where each crank effort is plotted in its relative position. 
The total effort is obtained by plotting the sum of ordinates 
at several positions of crank, and is shown by the dotted 
curve in Fig. 2. Above we have assumed the work done 
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by each of the cranks to be equal. In the case of a three- 
crank compound engine, whether it has two cylinders (one 
high-pressure and one low-pressure), or three cylinders 
(two high-pressure and one low-pressure, or one high- 
pressure and two low-pressure), each acting on a separate 


crank, this is only practicable at’ approximately one load 
ou arranged to be the normal working load), and any 

eparture from this load causes the total load to be 
unequally divided between the cylinders, causing distor- 
tion of total crank effort curve, as shown in Fig. 5 (which 
shows a two-crank engine with load unequally balanced). 
With the three-crank compound tandem arrangement, each 
crank is connected to a high-pressure piston, which has its 
corresponding low-pressure piston on the same rod. As 


Fra. S. 


the pressures on high-pressure pistons are the same, and 
the points of cut-off are also the same, the pressures on 
low-pressure pistons must also be the same, and therefore 
the same amount of work is done by each crank, whatever 
the load may be, whether the engine is governed by throttling 
(the almost universal way), or by altering the point of 
cut-off, because the change of conditions is the same 
in all cylinders and the load is equally divided, the 
condition necessary to obtain the most angular uniform 
velocity.—ERG. 

Answer to No. 542 (awarded 58.).— This problem will 
be found to resolve itself into a simple question of balance. 
In comparing two compound engines of similar power, 
each with three cranks, we will take first the case of single- 
acting pistons. In this case you have one high-pressure 
piston acting on one crank and one low-pressure of approxi- 
mately the same area acting on each of the other cranks. 
The engine can then be properly balanced, as far as the 
weights of the various pistons and connecting rods are 
concerned, but it will be obvious that the pressure acting 
on the high-pressure crank-pin during its working stroke is 
much greater than in the case of the other two crank-pins. 
It would thus appear to be more advantageous to have 
one low-pressure cylinder instead of two, and to place the 


cranks at an angle of virga The difficulty is in this 
case to balance the weight of the large low-pressure piston 
3 that of the comparatively small high-pressure one. 

ides, we get away from our three-crank design. It will 
thus be seen why a single-acting engine of the Willans or 
similar type, with three complete and equal sets of high 
and low pressure tandem pistons acting on three cns 
120deg. apart, gives the most uniform torque possible under 
the circumstances. 

With double-acting engines the same difficulties arise, 
with the additional upsetting fact that unless the piston 
rod be carried out through stuffing boxes at both ends of 
each cylinder there is an appreciable difference between 
the amount of steam used, and consequently energy pro: 
duced in the outward and return strokes. The principal 
objections to tandem engines are: (1) the weight of the 
combined pistons acting on each crank, which renders 
greater cushioning necessary; (2) with vertical engines, 
the great headroom required for engines of large power. 
In places where land is limited, however, this latter objec- 
tion is balanced by the decreased floor space occupied. 

In the above comparison only compound engines have 
been considered, the question not including triple-expan- 
sion; indeed, in these days of superheated steam the 
reason for triple expansion — i.e., condensation on the 
cylinder walls due to excessive expansion of saturated 
steam, and consequent great differences of temperatures 
in one cylinder—has ceased to exist.—G. D. L. | 


Answer to No. 542 (awarded 5s.).—The reason the 
tandem compound three-crank engine gives the most 
uniform angular velocity is not because of the tandem 
arrangement altogether, as P. C. E. W.“ evidently thinks. 
In almost all tandem compound three-crank engines we 
have practically a separate engine for each crank, because 
one high-pressure and one low-pressure cylinder are placed 
in tandem for each crank, and as one governor governs 
the whole of the three engines simultaneously, either by 
throttling or varying the cut-off, the whole work of the 
engine is always divided equally between the three separate 
engines, and, therefore, between the three cranks; and, 
therefore, the cranks being set at 120deg. to each other, 
we obtain the most uniform turning moment possible with 
a three- crank engine, no matter whether the engine is 
working on full or light load. If, however, our compound 
engine has not the tandem arrangement of its cylinders ; 
but instead of having six cylinders it has only three, one 
on each crank, we 8 have the high-pressure cylinder on 
one crank, and a low-pressure cylinder on each of the other 
cranks. Then, when the | is uniformly distributed 
between the three cylinders, we shall have just as uniform 
an angular velocity as in the last case, but the load very 
rarely is uniformly distributed among the three cylinders ; 
and if the size of cylinders, etc., is so designed that at 
full load the load is uniformly divided between the 
three, then at any lighter load we shall find that the 
high-pressure cylinder does more than its share of the 
work, and hence the turning moment is not so 
uniform. If we were to have a tandem three -crank 
engine so designed that there were two high-pressure 
0 finders on one crank, two middle- pressure cylinders on 
the next, and two low-pressure cylinders on the other 
crank, then we should not get any more uniform a turning 
moment than with an ordinary three-crank, three-cylinder, 
triple-expansion engine, and, therefore, we see that the 
uniform turning moment obtained is not because of any 
special virtue of the tandem arrangement ia this respect, 
but because, given the tandem arrangement, we nearly 
always have a separate engine for each crank, and thus 
er 9 work equally amongst the three cranks.— 

— PMr€——á 


NEW COMPANIES REGISTERED. 


Severn Electric Launch Company.—Capital, £1,000. Objects: 
to acquire the business of amusement and refreshment contractors, 
runners of electric and other cars, launches and boats, ete. 

New Automobile Company, Limited. — Capital, £10,000, 
Objects: to carry on tho business of motorcar and vehicle manu- 
facturers, and dealers, electrical and general engineers, etc. 
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BUSINESS CAPACITY. 


Sir John Wolfe Barry the other day, delivering his 
presidential address to the Association of Technical Insti- 
tutions, dealt, of course, as he was compelled to do, 
primarily with technical education. We do not take much 
heed of the platitudes about technical education, or the 
statistics about the scholars of Germany and America. 
All such talk is very nice, and must be gratifying to the 
Germans and Americans who comfort themselves with the 
idea expressed by a number of nice gentlemen that Britain 
is decadent and other countries in the ascendant. 


| If that be the real idea ‘existing in the minds of these 


gentlemen, we should suggest a course of council with 
the real men of business, and not be too eager to draw 
conclusions from the amateur opinions of those outside 
actual business circles. Sir John Wolfe Barry put a 
few saving clauses into his speech, one of which reads: 
* For one, be did not desire to undervalue technical 
edueation ; but unquestionably there were other very 
important economical reasons for the great development 
of German and American commerce during the last thirty 
years.” With every word of that statement we are in 
hearty accord, but would emphasise our belief that while 
technical education is immensely valuable, and plays ita 
part even in the economic reasons, the other factors in 
the economic reasons are infinitely more important. We 
give in another part of this issue a short article from 
our correspondent in Western Australia, and we could 
supplement his conclusions by those of correspondents 
from South Africa and other corners of the Empire. Take 
two points in our correspondent's remarks. One refers to 
“time of delivery," about which the papers have talked 
ad nauseam during the past two or three years. Is the 
reference correct; if so, why? Assume correctness, as 
perhaps we must do when Messrs. Neilson, Reid, and 
Co. triumphantly refute it in a special case—the early 
delivery of thirty locomotives to the Bengal and North- 
Western Company, India—it means one of two things, 
either our factories are too full of work, or too 
small. If too full of work, does that argue lack of 
business capacity or failure to comply with any 
of the economic reasons, the compliance with which 
give business to ourselves as well as to our com- 
petitors. If our factories are too small, that surely 
denotes lack of capital. When it comes to the discussion 
of this point, and we are met with the reply that you can 
always get capital for good things, we reply with con- 
fidence that the man who makes that reply does not know 
what he is talking about. We would go further, and 
say the man who talks like that should be deported 
for this country’s good There is a large amount 
of money lost by speculation upon wild-cat schemes, 
whose promoters promise a high return, grab the ready 
cash for themselves, and get out, leaving the speculator 
to hope for better things next time or go smash. One 
great curse of business at the present time is specula 
tion rather than investment. A factory which shows a 
modest 5 or 6 per cent. has about as much chance of 
getting fresh capital to extend its premises, plant, and 
resources in order to take business looming all round 
and deliver to time, as we are to get general aerial 
navigation within the next month. The second 
point is with regard to representatives, and here 
again the necessity of capital is required. If the works 
are large enough, properly equipped and organised, it is 
absolutely necessary to have capable representatives 
wherever work abounds, for orders wil not come of 
themselves when competing firms have competent repre- 
sentatives on the spot to verbally explain—if necessary, to 
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specify, and accept orders to any amount. The best 
representative is a fully - qualified, experienced, also 
technically educated man, whose sole failing from the 
family point of view is a desire to travel. Let us look, 
then, a little further into reasons than the educational 
one, acknowledging its great value as a factor, but not 
detrimentally to the other factors working in the race for 
business. 


CORRESPONDENCE. 


One man's word is no man's word, 
ustice needs that both be heard." 


— ee 


WORTHY OF HIS HIRE. 


StR,—May I tender my humble yet very sincere thanks 
for your able article in last week's issue of the Electrical 
Engineer on the above subject—thanke which, I have little 
doubt, is felt by hundreds of your readers, and especially 
those in municipal service, for they will know how true 
and to the point it is. Yet how much deeper and with 
equal truth could you have gone is known to them only 
too well. 

The expert and practical man is everything toa manager 
while the job is new and requires brains and experience 
to set it going; but as soon as it is nicely running, then it 
is found that a cheaper man must be obtained, and so reduce 
expenses, and the cheap man is generally someone's 
favourite. But the expense needing most pruning would 
be found in another quarter —i. e., the very quarter whence 
comes the cheap man.— Yours, ete., TRUTH. 
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FORTHCOMING EVENTS. 


f SATURDAY, JAN. 10. 
Glasgow Soientific Soociety.—At 7.30 p.m., ordinary meeting. 
Paper : Recent Developments in the Gas-Engine and the Utilisa- 
tion of Blast Furnaces,” by Prof. T. Hudson Beare. 


TuEspay, JAN. 13. 

Royal Institution.—At 5 p.m., Prof. Allan Macfadyen on ''The 
Physiology of Digestion " (Lecture I.) 

Institution of Electrical Engineers (Glasgow Section). —At 8 p.m., 
ordinary meeting. Discussion on ‘‘ ee Wiring on Con- 
nection with Corporation Supply,” to be opened by Mr. Wm. A. 
Chamen. 

Institution of Civil ‘Engineers.—At 8 p. m., ordinary meeting. 
Paper: Electric Automobiles,” by Mr. H F. Joel. 

London Electrical Contractors’ Association. — At 8 p.w., 
Restaurant Frascati, ordinary meeting. A paper will be con- 
tributed by Mr. R. Tweedy Smith on The Projected Legislative 
Powers sought by the London County Council to enable Borough 
Councils to become Electrical Contractors.“ 


WEDNESDAY, JAN. 14, 

Society of Arts. —At 8 p. m., ordinary meeting. Paper: Industrial 
Trusts," by Prof. W. Smart. 

Institution of Electrical Engineers (Students' Section).—At 
7.50 p.m., ordinary meeting. Paper: ‘‘ Some Difficulties which 
Students of Electrical Engineering meet with,” by Mr. C. J. 
Green. 

FRI DAY, JAN. 16. 

Royal Institution.—At 9 p.m., Prof. Dewar on Low Temperature 
Investigations." 

Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. Paper: ‘‘ Cutting Angles of Tools for Metal Work as 
affecting Speed and Feed," by Mr. H. F. Donaldson. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Annual lecture on The Measurement of Water," by Prof. W. C. 
Unwin. 

Institution of Electrical Engineers (Dublin Section), — Ordinary 
meeting. 

SATURDAY, JAN. 17. 

Institution of Junior Engineers.—At 3 pu visit to the new 
electricity works of the borough of Shoreditch. 

Institution of Electrical Engineers (Students Section) —At 
10 a.m., visit to the works of the India Rubber, Gutta Fercha, 
and Telegraph Works Company. 


La Valette.—The Municipality invite tenders for the cstablish- 
ment and working for 99 years of a tramway between La Valette and 
Senglea Cospiena, Vettoriosa and Casal Zebbug. Deposit £300. 


Tenders by Nov. 25 to Wm. Casolani, receiver-general ana director 
1 a La Valette. Plans and particulars will be ready by 
arch 1. 


approaching issue. 
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REVIEWS. 


Encyclopædia Britannica. Vol. XXXI. Published by Adam and 
Chas. Black, Edinburgh and London, and the Times, Printing 
House-square, 'London. 

This volume deals with subjects alphabetically arranged 
from Mosaic” to Prevesa." It is introduced by a most 
interesting essay on “The Influence of Commerce on 
International Conflict," to which we hope to revert in an 
The two subjecta in this volume with 
which we are most intimately connected are that on the 
* Post Office," contributed by Mr. H. Higgs, LL.B., F.S.S., 
and the one on “ Power Transmission,” which is divided 
under three headings, “Electric,” ‘‘ Hydraulic,” and 
“Pneumatic.” Speaking generally, the article on the 
* Post Office” is mostly statistic, although the historic 
information is by no means limited. The figures given 
as to the work done by the Post Office in carrying 
mails and parcels are, of course, most valuable for 
reference. In the same way the author's history of the 
growth of telegraphic communication in this country is 
most reliable as a work of reference. We were surprised 
to find, however, that when he discusses the financial 
results of State telegraphy in this country, he fails entirely 
to grasp the system on which the Government has pro- 
ceeded. He attributes the annual deficiency in the tele- 
graph aecounts to the following causes: the large price 
paid for the undertaking, the rights of the railway com- 
panies to send postal telegrams free, the loss on Press 
telegrams, the reductions in the tariff, the competition of 
the National Telephone Company, and to the increase in 
the salaries of telegraph operators. All these points 
in themselves are worthy of note, but we should expect 
to find in the volume before us some mention of 
the fact that all extension work, even to the pur- 
chase of ground for telegraph offices, is charged against 
revenue. To «quote from the figures given for the 
year 1900-1901, there was a deficit for the year of 
£353,216. On the expenditure side, however, the items 
for the purchase of sites, the erection of buildings, and 
the telegraph extensions when added up amount to 
£331,236. Although this capital expenditure, as it would 
be in an ordinary commercial undertaking, is not quite 
equal to the deficit above mentioned, it is very nearly so, 
and in other yearsit has been more than enough to account 
for the fictitious deficits which appear. It may be urged 
by the writer of the article that the deficit is not fictitious, 
because it appears in published accounts and is made up 
by State aid. The fact remains that what deficiency there 
is, is due rather to the system of book-keeping adopted by 
the Government, not only for the Post Office, but also for 
the navy —i.e., that of charging capital expenditure against 
the income for the year in which it is spent. 

The article on “ Electrical Power Transmission is con- 
tributed by Dr. Louis Bell, and we doubt if any other 
engineer would have produced such an interesting collec- 
tion of facts. For want of space we are obliged to 
over the introduction to this article (which deals with 
electric motors) with a brief statement that it is written 
in a critical spirit, which is most helpful to the student or 
to the general reader. The author gives in numerous 
cases a general idea of what may be 5 from any 
type of motor under ordinary and special circumstances. 
When dealing with the polyphase motors, attention is 
drawn to the “pumping” which sometimes mars the 
smooth working of the synchronous type, and to the most 
likely means of overcoming it. When comparing induction 
motors with those of other types, their weakest point is said 
to be the very small mechanical clearance between the rotor 
and the stator which has to be adopted to givea good power 
factor. The author put the average clearance at in. 
in 100-h.p. motors, while in smaller machines in. is a 
common figure for the clearance. In spite of this mechanical 
difficulty, Dr. Bell considers induction motors the main- 
stay of long-distance transmission at the present time. 
When dealing with the question of the generators for 
power transmission, the question of standardisation of 
voltage is raised, and the use of intermediate voltages 
between 2,000 and 10,000 volts is deprecated, as servin 
no particularly useful purpose. The design of suc 
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generators, as far as wave-form is concerned, is a matter of 
even greater importance than the regulation of voltage. 
When irregular shaped waves are used, higher harmonics 
are apt to cause great trouble in connection with the line 
and the plant at either end. The section of the article 
dealing with transmission lines is excellent, and shows 
clearly the way in which overhead conductors can be 
safely erected, even in moist climates. Dealing with 
the ees drop, the uncertainty of both the load and 
the load factor makes the predetermination of the most 
economical section of conductors by the Kelvin law 
impossible when laying out transmission schemes. The 
author states, however, that it is seldom advantageous to 
allow more than 15 per cent. as line loss, and that in certain 
cases even 5 per cent. is not admissible. The difficulties 
encountered with aluminium conductors are carefully 
pointed out, and from the article one would conclude 
that hard-drawn copper is the most reliable material to 
employ. The only formula in the whole of the article is 
that for the time constant of an alternating circuit. This 
scarcity of mathematics is, in our opinion, greatly to the 
credit of the author. He gives as well in a table both the 
self-induction and the capacity per mile of line of various 
sizes of overhead conductors placed 18in. apart from other 
conductors in the same three-phase circuits. This informa- 
tion is very useful for reference when calculations as to 
the resonance in any particular case has to be made. 
When dealing with the distance to which transmission is 
commercially possible, Dr. Bell rightly warns engineers 
against assuming that the conditions which may make a 
scheme profitable now will be permanent. The cost of fuel in 
certain districts may be quickly reduced as the demand for 
fuel causes improvements in transport facilities. Otherwise 
the author shows that the longest transmission scheme now 
at work, which is over 218 miles, is a commercial success. 

The following two sections on “ Hydraulic Power Trans- 
mission and on “ Pneumatic Power Transmission” are 
interesting, but in neither of these systems is to be found 
a competitor for electricity when considerable distances 
are involved. As remarked about other volumes of the 
“ Encyclopædia,” the general information given is of 
enormous value, and the editing of the volume leaves 
nothing to be desired. 


——— ————— 


WESTERN AUSTRALIAN GOLDFIELDS AND THEIR 
ELECTRICAL REQUIREMENTS. 
[BY OUR SPECIAL CORRESPONDENT. | 


It is to be regretted that when new countries are being 
Opened up, especially countries like Western Australia, 
where so much machinery is required for the development 
of their resources, that more energy is not shown by elec- 
trical firms in pushing forward tho claims of the electric 
motor for the very many purposes where it would 
undoubtedly prove its efficiency. Western Australia, as 
a British colony, should, we would imagine, demand the 
attention of British manufacturers. Still, on these gold- 
fields it is rarely, indeed, that one meets with a representative 
of an English electrical firm, though for the past year or 
two several Continental firms have been on the alert for 
orders. 

In the old country the change to electric driving is often 
delayed on account of the cost of changing to the new 
system, and the reluctance on the part of proprietors to 
“scrap ” antiquated engines. This is not so much the case in 
the colony, where thousands of horse-power of machinery 
are imported every year for mining purposes. A very 
large proportion of this machinery is for pumping, wind- 
ing, tool-driving, and other work for which the electric 
motor is particularly adapted, as these auxiliary portions 
of the plant are usually situated at a considerable distance 
from the main engine-room and boilers. 

Most of the larger mines have now got their own 
electric lighting installations, and it is certain that 
electric power plants would be just as popular if it were 
demonstrated to mine managers that the electric motor 
will do its work with reliability equal to that of the 
steam-engine. They would be willing to give electric 
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pans a trial, but usually find on enquiry that Bog 
rms require at least 44 months for delivery, which 
before prices can be fixed and plant delivered in the colony 
means seven or eight months. The work which they 
have to do will not wait so long; consequently, a steam- 
engine is purchased which can be had on the spot. Wewould 
venture to predict a large and profitable brads for the firm 
which, having first ascertained the probable requirements, 
has the enterprise to open up in this coluny and carry a 
stock open for the inspection of many would-be purchasers. 

The Kalgoorlie Power Company have now erected a 
large plant for the purpose of supplying power to the 
mines in that district, and they, no doubt in their own 
interest, will advocate the use of electric driving. But 
there are large districts beyond the reach of the power 
company which would well repay any attention bestowed 
on them. And even in Kalgoorlie, why should Continental 
firms have a monopoly in the supply of motors and equip- 
ment? The majority of the large mines are owned by 
English companies having offices in London, and if firms 
will not send out representatives, could not something be 
done at home in ascertaining the requirements of the 
mines! English machinery has a reputation as good as 
any for durability and safety, and such machinery only will 
ever come to the front in the colony, where repairs are 
often impossible and always very expensive. 


r ens aera eren TES SST em need 


THE SAFETY OF WIRING CONDUITS IN ELECTRIC 
LIGHT INSTALLATIONS. 
[FROM A CORRESPONDENT. | 


The recent fatality at the Fulham Baths opens up a 
serious question as to the advisability of using steel tubes 
for conduit purposes without careful consideration being 
given to the circumstances governing the installation. 
During the last year or two steel pipes have gradually 
worked their way to the front and superseded wood casing, 
it being accepted as a fact that they are better and safer, 
especially in case of fire; but considering that statistics 
have shown that less fires result from electric light installa- 
tions than from any other cause, it is a question whether 
the latter danger is not more imaginative than real. 
Whatever danger exists turns more on the care with 
which the work is carried out and the attention to details, 
than anything else. 

On the Continent, many hotels and houses are wired in 
a manner that would not be passed by our supply com- 
panies' engineers and fire insurance offices, yet their pro- 
portion of fires caused by electric light is no greater than 
ours. It must not be supposed by this that all Continental 
work is bad, as many installations are no doubt equal to 
the best, but the fact remains that such wiring as described 
exists. 

Of course, in the case of the Fulham Baths wood casing 
of the ordinary kind could not have been used, even if 
desired, owing to the amount of steam generated ; but the 
lesson to be learned is that where steel tubing is used in 
bathrooms, laundries, and similar apartments, where there 
is a great amount of steam and damp, and the occupants 
probably have wet hands and feet, on the surface and within 
reach the tubes should not only be earthed, but be again 
covered with a casing rendered by treatment as dam 
proof as possible. In fact, the precautions taken in suc 
cases cannot be too numerous. In a private country 
installation an electrician received quite a severe shock 
from a 140-volt machine, owing to the floor of the dynamo- 
room having been newly laid with tiles set in wet cement, 
and being consequently very damp. The faet of the man 
having wet hands at the time, and iron heelplates to his 
boots, of course helped greatly to bring about the result. 

The voltage sufficient to destroy life has been a much- 
discussed point among engineers, but the fact that a little 
over 200 volts under certain conditions may be fatal has 
been only too well proved. Electric current at a fixed 
voltage affects different people in a different manner. For 
instance, the current that would kill one man might not 
kil another, and the result is F by the 
amount of moisture in the skin of the body of the person 
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receiving the shock, the boots he wears, and many other 
conditions. It is a well-known fact that many electricians 
in the employ of supply companies using. high-tension 
circuits frequently discard their rubber gloves, owing to 
the way in which they handicap the freedom of movement 
of the hands when handling the connections. This is a 
55 and highly dangerous practice, and it should 
be borne in mind that anyone receiving a shock from these 
highly-charged conductors does not have an opportunity of 
“ being more careful next time." 


22 


ACCUMULATORS IN ELECTRIC TRACTION. 
BY AN A. I E. x. 


In converting horse to electric tramways, one feature is 
strongly brought to notice in favour of the former system— 
hana , the independence of each car upon outside energy. 

Electric tramways worked on the accumulator system 
possess this advantage, though it is, as a rule, dearly 
bought, owing to the high cost of maintenance of the 
cells, which becomes a very serious item after a few months’ 
working. The chief cause of the failure of the cells is, no 
doubt, over-discharge ; a are probably kept in good 
order for the first few months, then a busy. day occurs, and, 
rather than lose customers, the batteries are sent out before 
they are charged sufficiently to, without damage, drive 
their cars their journeys and back ; this, having been done 
once without any apparent harm, is sure to be repeated, 
which, of course, ruins the unfortunate accumulators. At 
the charging station, expense is also incurred that helps 
to swell the costs, for which the large staff necessary to 
remove discharged batteries and replace them by charged 
ones is mainly responsible. As so much depends on this 
staff, it should include some good and well-paid men. 
However efficient the staff may bé the cells are bound to 
be sent out occasionally insufficiently charged. If the 
accumulator system was combined with the trolley or the 
conduit system, the rud es would be taken out of the 
hands of a special staff, which would then be unnecessary. 
The accumulators would be charged as the car was running 
over the part of the line equipped with trolley wires or 
conduits, and they would then drive the car over the other 
part of the line. 

This combined system would, under certain conditions, 
be more economical than any of the other systems used 
separately, and, besides other advantages, it would increase 
the length of lines workable from one generating station, 
reduce the amount of “unsightly” wires and danger to 
the publie. To compare the cost of this system with the 
trolley or conduit, assume a tramway L miles long, of 
which / miles are equipped with either of the latter 
systems, while the remaining part has no electrical equip- 
ment whatever, and is the further from the generating 
station. As before stated, when a car is running over / it 
will take, in addition to the energy to drive its motors, 
energy to drive it over 2 (L — /), plus the energy lost in 
the cells, which will be about 20 per cent., or one-fifth of the 
energy supplied to them. If the car motors take an average 
current of v amperes, and the average speed is / miles per hour 


its accumulators must give 2 1 ampere - hours to the 


motors when going and returning over L — l Their 


charge in ampere-hours must be 2:5 « (L - 1) to allow 


for the 20 per cent. loss. The time over which their 
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charge extends wil be „ Their average charging 


current will therefore be 
L - l) l (L - 1) 
2˙5 - D 2— = 1°25r \—___’, 
Vy V l 


The maximum charging current will be about 1} times 


the average; let it be 2 c (L - P Tue cost of the 


aecumulators will depend both on their capacity and their 
maximum charging current, provided that the 5 
is not excessive with regard to the charging current; an 

as the system would hardly, for the sake of economy only, 
he worth adopting, owing to complications in working, 


unless the value /, given in Tables I. and II., was less than 
half the value of L, in which case the discharging would 
obviously be less than the charging current. It is found, 
at 400 volts, to be approximately equal to their capacity 
in ampere-hours, plus eight times their maximum charging 
current, or i 


2c 2 + 16c ea) pounds sterling 


for one car; or if C = c x number of cars, the total cost 
will be 


2C ee +16C E pounds sterling. 


Then if 15 per cent. per annum be allowed for interest 
and depreciation, the annual cost will be 
8067 «sacer? (1) 
The voltage is taken as 400, so that the charging voltage 
may be 550, thus keeping down the size of the feeders. 
The loss of energy in the accumulators every £o and 


return journey a car makes over the line is one-fifth of 


2:5 — — or 5 6 LL ampere-hours. The time a car 


^ 


takes to make each journey is 2L Then the number of 


journeys made by a car in a year of H working hours 


will be nir- 


2L 
Ampere-hours wasted per car per annum 


Hy. S „(L -I) „HU 
F 


< 


LIE OX 

2 L 
Total ampere-hours wasted per annum = CH e LA 
The value of this in pounds sterling is 


(L - 1) 
gc i (2) 


xd H. s = cost of one Board of Trade unit in 


1,000 
the fraction of a pound; v= working voltage of batteries; 
and “( v x maximum number of cars running at the 
same time. 

The cost of the electrical equipment of / will, of course, 
depend on the system employed. Let it be w pounds per 
mile ; then the total cost = w l; and if a per cent. be allowed 
for interest and depreciation, the annual outlay will be 


Wil. (3) 
W = 100 w will include the cost of rail-bonds, trolley 


where B= 


wires and poles, or conduits and their conductors, section 
pillars, insulators, fittings, ete., and labour in connection 
with all these. The cost of the feeder cables will not be 
much affected by varying the value of J, for when their 
length is decreased their sectional area must be increased, 
and vice versá; the cost of laying them, however, should 
be included in w. The annual outlay depending on items 
affected by the variation of I can be found from (1), (2), 
and (3). It is: 


y= 500 Dy each ege ew 


d y $C 2. 0 L. BC, w 
di j E 41. 
When 7 is à minimum 2 = 0, 
24LC 
and „„ Unc rn 
W @ § 


In Table I. will be found the lengths of “ for various 
values of C and L, in which W, y, and B are taken as 
being equal to 160, 9, and 8 respectively, and Č = C; 
while in Table IL, W = 190. Should the line include 
some heavy gradients, these must be taken into considera- 
tion when fixing the value of C, which should be assumed 
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as a little above the average, according to the length and 
steepness of the gradients. The annual hours run, H, is 
the equivant number of hours per annum that the full 
number of cars are run. 


TABLE I. 

— L. 
C. 2. 3. 4. 5. 6. 8 10. 12. 14. 16. 18. 20. 
50 . . 15171921 23 26 28 31 33 3°55 575 395 
100... — 283 32 34 38 42 45 485 515 545 57 
180... — — — 4:35 4*5 495 54 575615 65 6°85 72 
200... — — — — 657561 65 69 73 775 81 85 

300... — — — — — 8 89 93 9°65 10˙2 106 11 
TABLE II. 
— L. —— 

C 5. 4. 8. 6. 8. 10. 12. 14 16. 18. 20 
50 15 175 19 2 23 26 28 31 32 34 3°6 
100......... 24 2 28 8 34 38 4 43 46 5 52 
200......... — — 48 5 54 58 62 66 69 73 17°65 
300......... — — — — —. 775 81 8:5 89 94 96 


In designing the cars, the best position for the accumu- 
lators to be kept in would appear to be under the inside 
seat. The spaces under these should be ample to take 
the celle, and if outside louvred doors were fitted they 
would be very accessible ; it would be necessary, however, 
to have them lined with thin sheet lead, or made acid- 
proof in some way, so as to prevent the fumes given 
off in charging attacking the fittings, etc., inside the car. 
The accumulators under these conditions should last almost 
as long as if stationary, provided they are large enough 
for their work, and due attention is paid to the permanent 
way to reduce the jolts and strains at points, crossings, 
and rail joints. Though they appear to be, by many 
regarded as things of the past, aceumulator cars when 
equipped with suitable batteries should be successful ; but 
there is no doubt that if efforts are made to cut down the 
weight by leaving the cells too small, the same bitter expe- 
riences will be gone through again that were encountered 
when secondary batteries were first used for lighting pur- 
poses. They were then put in too small, with the result 
that after a short time they were thrown in the scrap heap, 
their owners refusing to have anything more to do with 
them. This mistake was soon recognised, and since then 
acoumulators have been largely and successfully employed 
in central stations for lighting and traction. 


— e e a a 


TRADE NOTICES AND NOVELTIES. 


Electric Semaphore Signal. 


From the Westinghouse Brake Company, Limited, 82, York- 
road, King’s Cross, London, N., we have received an illustrated 
pemphlet descriptive of their electric semaphore signal. This 
signal is formed out of wrought-iron piping, inside which the 
up and down rods are carried. The electromotor, which is 
specially designed to be free from faults due to condensation 
on the commutator, is housed in the enlarged base of the signai 
post, and but one motor is required to work either one or two 
arms. The motor receives its current from primary cells, which 
are placed in a suitable box near to the signal. The power 
required, we are told, is so small that this battery has been 
found in practice to last over a year without renewal. The 
energy drawn from the cells to operate the motor is about 
224 watts, allowing for the initial discharge occurring at the 
moment the motor starts and before its counter E.M.F. is 
developed. The average time required by the motor to 
clear each signal is 7:5 seconds. hen in the clear position, 
the signal is held off by an energy of about ‘018 watt. 
The ‘‘holding-off” magnet is compound wound in such 
& way as to render it practicable to use one set of batteries as a 
common source of energy for the operation as well as the 
*'holding-off" of the signal, whereby the maintenance and 
inspection are rendered both simple and economleal. One of 
the advantages of the signal is that it may be placed exactly 
where required to properly control an approaching train ; more- 
over, its working is not affected by changes of temperature. 
In ordinary cases, two electrio line wires would be required to 
connect it with the lever in the signal box, but where the signal 
is ** semi-automatic "—that is, controlled by the trains as well 
as from the signal box—no wires at all are necessary. The 
signal is also largely used, we learn, in automatic working where 
the trains themselves entirely control the signals. The internal 
and external connections peculiar to the control of the polarised 
rall-oirouit method are shown diagrammatically in the pamphlet 
under notice, and fully explained. A battery of 16 cells of 
caustic potash is recommended for operating and controlling 
the signal. 
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Electrical Fittings. 


The accompanying illustrations are characteristic of a large 
variety of designs contained in a catalogue issued by the Elec- 
trical Fittings Company, 38, Conduit-street, New Bond-street, 
London, W. The first illustration shows a bracket fitting 


Fig. 1. 


arranged for three lights, which can be supplied in polished 
steel enriched with translucent enamels, or ia oxidised copper ; 
and the second, a centre fitting for six ligh's, supplied either 
in polished brass, oxidised copper, or oxidised silver, with 
opalescent glasses. Apart from the artistic merit of many of 
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the designs illustrated, the catalogue in question is in itself a 


highly meritorious production. It is printed on stout art 
paper, and contains some 120 pages, but for all that a small 
proportion only of the fittings manufactured by the above firm 
are represented, we are told. We have no hesitation in recom- 
mending this catalogue as a valuable acquisition to those of our 
readers interested in art fittings. 
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ELECTRIC LIGHTING PROVISIONAL ORDERS. 


The following is a complete list of the applications for 
provisional orders deposited with the Board of Trade on 
or before Dec. 21, 1902, under the provisions of the 
Electric Lighting Acts, 1882 to 1890: | 


Title of Order and Description of Area. 


Aberyschan Electric Lighting Order— 
The Urban District of Abersychan. 
Auckland Rural Electric Lighting 

poe eee Rural District of Auck- 


d. 

Bedwellty Electric Lighting Order — 
The Urban District of Bedwellty. 
Bexley (East Wickham) Electric Light- 
ing Order—The East Wickham Ward 

of the Urban District of Bexley. 


Borrowstounness Electric Lighting 
Order—The Burgh of Borrow- 
stounness. 

Bridgwater and District Electric 


Lighting Order—The Borough of 
Bridgwater and portions of the 
Parishes of Bridgwater Without, 
Wembdon, and Durleigh. 

Brixham Urban District Electric 
Lighting Order—The Urban Dis- 
trict of Brixham.. 

Bromley Rural District Electric Light- 
ing Order—The Rural District of 
Bromley. 

Bramby and Frodingham Electric 
Lighting Order—The Urban District 
of Brumby and Frodingham. 

Caerphilly Electric Lighting Order— 
The Urban District of Oaerphilly. 

Calverley Electric Lighting Order— 
The Urban District of Calverley. 

Cambridge and District Electric Light- 
ing Order—The Urban District of 
Chesterton, and the ishes of 
Cherryhinton, Coton, Fen Ditton, 
Girton, Grantchester, Great Shel- 
ford, Histon, Impington, and 
Trumington, in the Rural District 
of Chesterton. 

Cambuslang Electric Lighting Order— 
Portion of the Parish of Oambuslang. 

Carisbrooke and Northwood Electric 
Lighting Order—The Parishes of 
Carisbrooke and Northwood, in the 
Rural District of the Isle of Wight. 

Chipping Norton Electric Lighting 
O ipti n of Chipping Norton. 

Dawlish Urban District Eleotric Light- 
ing Order—The Urban District of 
Dawlish. 

Drayton-in-Hales Electric Lighting 
Order — Portion of the Parish of 
Drayton.in-Hales, in the Rural 
District of Drayton. 

Falmouth Electric Lighting Order— 
The Borough of Falmouth. 

Hendon Electric Lighting Order, 
1889, Amendment Order. 

Horbury Electric Lighting Order— 
The Urban District of Horbury. 

Horsforth Electric Lighting Order— 
The Urban District of Horsforth. 

Hucknall - under - Huthwaite Electric 
Lighting Order—The Urban District 
of Hucknall-ander-Hathwaite. 

Huddersfield (Extension to Linthwaite) 
Electric Lighting Order—The Urban 
District of Linthwaite. 

Illogan Electric Lighting Order —The 
Parish of Illogan, in the Rural 
District of Redruth. 

Ingleton Electric Lighting Order—The 
arishes of Ingleton and Thornton- 
in-Lonsdale, in the Rural District of 
Settle. 

Inverness Electric Lighting Order— 
The Royal Burgh of Tarena. 

Irvine Electric 
Burgh of Irvine. 

Isle of Sheppey, Sittingbourne, and 
District Electric Lighting Order— 
The Municipal Borough of Queen- 
borough, the Urban Districts of 
Sittingbourne and Milton-next- 
Sittingbourne, and the Rural 
District of Sheppey. 

Kilmalcolm Electric Lighting Order— 
Portion of the Parish of Kilmalcolm. 

Kirkintilloch Eleotric Lighting Order— 
The Burgh of Kirkintilloch. 


ighting Order—The 


The 


Name of Promoters. 
The Urban District Council. 


The County of Durham Elec- 
trical Power Distribution 
Company, Limited. 

The Urhan District Council. 


The Urban District Council. 


The Commissioners of the 
Burgh. 


The Bridgwater and District 
Electric Supply and Trac- 
. tion Company, Limited. 


The Urban District Council. 


The Kent Electric Power 
Syndicate, Limited. 


The Urban District Council. 


The Urban District Council. 
The Urban District Council. 


The Cambridge Electric 
Supply Company, Limited. 


The County Council of the 
County of Lanark. 

The Isle of Wight Electric 
Lightand Power Company, 
Limited. 


William Vyvyan Molesworth 
Popham, Esq. 
The Urban District Council. 


The Market Drayton Electric 
Light and Power Company, 
Limited. 


The Corporation. 

The Urban District Council. 
The Urban District Council. 
The Urban District Council. 
The Urban District Council. 


The Corporation of Hudders- 
field. 


The Urban Electric Suppiy 
Company, Limited. 


The Ingleton Eleotric Light. 
ing and Power Company, 
. Limited. 


The Electric Supply Corpora- 
tion, Limited uiia 
The Commissioners of the 
Burgh. 

The County of Kent Elec- 
trical Power Distribution 
Company, Limited. 


Kilmaleolm Electric 
Lighting Company, Limited 
The Commissioners of the 


Burgh, 
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Title of Order and Description of Area. 


Launceston Electric Lighting Order— 
The Borough of Dunheved, other- 
wise Launceston. 

Leatherhead and District (Dorking and 
Fetcham) Electricity Supply Order— 
The Urban District of Dorking and 
the Parish of Fetcham, in the Rural 
District of Epsom. 

Llantrisant and Llantwit Fardre Rural 
District Electric Lighting Order— 
The Rural District of Llantrisant 
and Llantwit Fardre. 

THE COUNTY or 


Bermondsey Electric Lighting Order— 
The Parishes of St. John, Horsely- 
down, and St. Olave and St. Thomas, 
in the Borough of Bermondsey. 

Camberwell Electric Lighting Order— 
Portion of the Metropolitan Borough 
of Camberwell. 


Londonderry (City of) Electric Light- 
ing Order—The County Borough of 
Londonderry. 

Maesteg Electric Lighting Order—The 
Urban District of Maesteg. 

Mitchelstown Electric Lighting 
Order—The Town of Mitchelstown. 

Newton-in-Makerfield Electric Light- 
ing Order—The Urban District of 
Newton-in-Makerfield. 

Orrell Electric Lighting Order—The 
Urban District of Orrell. 

Port Dinorwic Electric Lighting 
Order—Portions of the Parishes of 
Pentir and Llanfairisgaer, in the 
Rural Districts ef Gwyrfai and Ogwen. 

Prestwich Electric Lighting Order. 

Sandwich, Deal, Walmer, and District 
Electric Lighting Order — The 
Boroughs of Sandwich and Deal, 
the Urban District of Walmer, and 
the Rural District of Eastry. 

Scunthorpe Urban District Council 
Electric Lighting Order—The Urban 
District of Scunthorpe. 

Sevenoaks Electric Lighting Order— 
The Urban District of Sevenoaks. 


‘Sidmouth Electric Lighting Order 


The Urhan District of Sidmouth. 

Sittingbourne and Milton Electric 
Lighting Order—The Urban Dis- 
tricts of Sittingbourne and Milton- 
next-Sittingbourne. 

Bouth Shields Rural Electric Lighting 
Order The Rural District of South 
Shields. 

Stafford Electric Lighting Order— 
Portions of the Parishes of Seigh- 
ford, Tillington, Hopton and Coton, 
Baswich, and Castle Ohurch, in the 
Rural District of Stafford. 

Strood and Dartford (Rural Districts) 
Electric Lighting Order—The Rural 
Districts of Strood and Dartford. 

Stroud Electric Lighting Order—The 
Urban District of Stroud. 

Tadcaster and District (Extension) 
Electric Lighting Order—The Town- 
ships of Bramham-cum-Oglethorpe, 
Boston Spa, and Clifford, and por- 
tion of the Township of Thorparch 
in the Rural District of Wetherby. 

Uxbridge and District Electricity 
Supply (Extension) Order — The 

^. Parishes of Yiewsley, West Drayton, 
Harefield, and ortholt, in the 
Rural District of Uxbridge; the 
Urban District of Greenford ; the 
Parishes of Gerrard's Cross and 
Fulmer, in the Rural District of 
Eton ; and the parishes of Chalfont 
St. Peter and Chalfont St. Giles, in 
the Rural District of Amersham 

Walton-upon-Thames Electric Light- 
ing Order —The Urban District of 
Walton-upon-Thames. 

Warmley Electric Lighting Order— 
The Rural District of Warmley. 

Whickham Electric Lighting Order— 
The Urban District of Whickham. 

Whitchurch and Pangbourne Electric 
Lighting Order—The Parish of 
Whitchurch, in the Rural District 
of Goring, and the Parish of Pang- 
bourne, in the Rural District of 
Bradfield. 

Wilmslow Electric Lighting Order— 
The Urban District of Wilmslow. 
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Name of Promoters. 
The Corporation. 


The Leatherhead and Dis- 
trict Electricity Company, 
Limited. 


The Rural Distriet Council. 


LONDON. 
The Borough Council. 


The London Electric Supply 
Corporation, Limited. 


Vibert Collinson, Esq, Agent 
for the Oity of Londonderry 
Electric Supply Oo., Ltd. 

The Urban District Council. 


The Rural District Oounoil 
(No. 1). 
The Urban District Council. 


The Urban District Couneil. 
George William Duff Asshe- 
ton Smith, Esq. 


The Urban District Council. 
The Kent Electric Power 
Syndicate, Limited. 


The Urban District Council. 


The Kent Electric Power 
Syndicate, Limited. 
The Urban District Council. 


The Kent Electric Power 
Syndicate, Limited. 


The County of Durham Elec- 
trical Power Distribution 
Company, Limited. 

The Corporation of Stafford. 


The Kent Electric Power 
Syndicate, Limited. 


The Urban District Council. 


The Tadcaster Electricity 
Company, Limited. 


The Uxbridge and District 
Electrie Supply Company, 
Limited. 


The Urban District Council. 


The Rural District Council. 
The Urban District Council. 
The Whitchurch and Pang- 


bourne Electric Supply 
Company, Limited. 


The Alderley and Wilmslow 
Electric Supply, Limited, 
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Title of Order and Description of Area. 
Wigan Rural District Council Electric 
ighting Order—The Rural District 

of Wigan. 

Wimbledon Electric Lighting (Exten- 
sion) Order—The Parish of Merton, 
in the Rural District of Croydon. 

Yeovil Corporation Electric Lighting 
Order—The Borough of Yeovil. 


Name of Promoters. 
The Rural District Council. 


trict Council. 


The Corporation. 


LONDON COUNTY COUNCIL BILL FOR THE 
PURCHASE OF COMPANIES' UNDERTAKINGS. 


The London County Council have deposited a Bill in Parliament to 
make further provision with respect to tho purchase of electric under- 
takings by local authorities in the county of London, and to the 


supply of energy from the Council's station. 
In the preamble it is 


takings which cover an area which is in two or more boroughs. 
bine, and that the combined authorities, or the 


on the 5 of any such undertakers. 
The Act is cited as 


terms. 


bine to purchase undertakings, after the expiration of the 
and upon the terms and in the manner provided by the 


taking were situated in one district. 
taken except by resolution, but it is 


value of the 


supply, and the other local authorities have their resolutions, 
the failure of the one authority is not to affect the decision to purchase. 


It is, however, provided that within six months of purchasing the 
local authority which fails to combine can call upon the others to sell 


to them on the statutory conditions the portion of the undertakin 
in their district. The amounts to be paid by way of capital by eac 


of the local authorities are to be determined by agreement, and, failing 
that, by arbitration under the Act of 1899. Further, any one of the 
purchasing bodies can demand the sale to them of the undertaking 


which is in their district. 


The Bill further dde that the County Council may, upon the 
a 


request of the local authorities, purchase any electric light under- 
taking as though it were the local authority within the Electric Light- 
ing Acts of 1882 and 1888. The same provisions as regards the 
division of the area and the sale of portions apply. The Council, 
having purchased any undertaking, will be bound at the request 
of any local authority in whose district a part of the undertakin 

is to sell that part on agrecd terms or upon those fixe 

by arbitrators. he Council proposes, however, to obtain 
power to carry on and manage the whole of the undertaking. 
Ulause 9 gives power to purchase bulk supply undertakings, but 
provides that in the case of the undertaking of any bulk company 
authorised undor auy Act passed before this Act, the amount of the 
purchase money and compensation shall be in accordance with the pro- 
visions of the Lands Clauses Act instead of the provisions of the 
Electric Lighting Acts. It is, however, further provided that the 
undertakings of the Central Electric Supply Company shall not 
be purchased under this Act unless the local authority purchasing 
shall at the same time purchase the undertakings of the West- 
minster Electric Supply Company and the St. James’s and Pall 
Mall Electric Light Company. Clause 10 provided that a local 
authority may carry on undertakings. The next clause prescribes thie 
periods of purchase in cases where the special Acts of any bulk com- 
pany or authorised distributors prescribe no period for the purchase of 
the undertaking, or any other period than that of 42 years from 
Aug. 26, 1889, the period will date from then. It is provided in the 
next clause that the Board of Trade may, if they think fit, vary 
by provisional order the terms upon which the purchasing body 
may purchase the undertakings of bulk companies when agreed 
upon between tho sellers and the purchasers. Clause 13 deals 
with the application of the income by the purchasing body, and pro- 
vides that such income shall be applied to working, establishment, 
and maintenance charges; payment of interest or dividend on securities; 
mortgage on stock ; providing sinking fund ; expenditure which cannot 
be charged to capital; providing a reserve fund and in vesting it in 
trustees and securities. The purchased undertakings are to be con- 
trolled by a joint committee of persons elected by local authorities. 
The net surplus is to be divided among the local authorities in the 
proportions in which they contributed to the purchase, and deficiencies 
must be met out of the rates in like proportions. The Bill further 
provides for an efficiont audit of the accounts, power to enter into 
agreements, and to borrow money. Where the Council holds and 
manages an undertaking net surpluses will be carried to a special 
county account, and the deficiency dealt with in like manner— f..., 
by levying & special rate on the localities concerned. The Council 
also seeks power to supply energy from their stations, It is not pro- 
posed to apply the Act to any generating station belonging to a rail- 


way company used exclusively ‘‘for generating electrical energy for 
the purposes of the undertaking of such company or of any other 


yallway company.’ 


The Wimbledon Urban Dis- 


pointed out that the Electric Lighting Acts 
of 1882 and 1888 preclude local authorities from purchasing under- 
This 
difficulty has been increased by the Loca] Government Act of 1899 in 
the alteraticn of local authorities and areas. For this reason the 
Council esata that local authorities should be empowered to coin- 


ndon County 
Council on their behalf, should be empowered to purchase and carry 


“the Electric Lighting Companies (London) 
Purchase Act, 1903." Clause 2 is devoted to the interpretation of 
The next clause gives power to the local authorities to com- 

eriods 
lectric 
Lighting Acts 1882 and 1888, as if the whole of the under- 
This action cannot be 
rovided that where any local 
authority or authorities fail to pass the resolutions, and the rateable 
rt of the district of any such local authority does not 

exceed a tenth part of the rateable value of the whole of such area of 


THE BATH FATALITY AT FULHAM. 


On Saturday, the 3rd inst., Mr. J. L. Drew, coroner, and a jury, 
at the Fulham Town Hall. resumed and concluded the inquest touch- 
ing the fatality on the 23rd ultimo, when two men named Wm. Brown 
and Wm. Arthur Line were said to have lost their lives through an 
electric shock received by them while in the Fulham Public Baths. 

Mr. Hudson, barrister, instructed by Mr. Prescott, town clerk, 
appeared to watch the proceedings on alf of the Corporation of 
Fulham ; Mr. Moyses, barrister, and Mr. Appleton represented the 
relatives of the deceased men; and Mr. Gilbert Scott Ram, M. I. C. E., 
one of H.M. inspectors of factories, had been sent down by the Home 
Office as an expert, and occupied a position on the coroner’s bench. 
The Board of Trade was not represented. 

Dr. Williams was recalled in reference to a communication sent by 
him to the coroner since the previous sitting. The witness, asked if 
he had a theory which would go to fix the time of the death of the 
two men, said he was of opinion death occurred at the instant the 
fuses were withdrawn, due to the shock being greatest at the instant 
the circuit was interrupted. 

J. A. Parkin, mechanician at the Fulham Bathe, fixed the time 
when the first man was found at 7.20, and Brown about an hour after- 
wards. No gentleman had complained to him of having experienced 
shocks. He distinctly warned everyone he put into the baths not to 
touch the galvanised iron coverings or the switches. 

H. C. Sampson, butler, said he was in No. 13 bath on the night 
of Dec. 25. He called out for more cold water, as the water was too 
hot. He got up and put his hands on the top of the partition of tho 
cubicle, and had some difficulty in withdrawing them. 

H. J. Bell gave similar evidence as to receiving a shock from the 
iron top of a cubicle. 

Mr. Baker, baths superintendent, said that he had never received 
any directions to warn people against touching the metal work. He 
had never, before this unfortunate occurrence, had any complaints 
from anybody about the baths as to their having received a shock. 
The two mains were fed through a double-pole switch. 

Mr. H. Dighton Pearson, architect, of 27, Chancery-lanc, said 
he was employed by the Corporation to carry out the whole of the 
bath buildings, including the engineering work and the eleetrie light. 
He employed Mr. Hilton Johnson as consulting electrician, and paid 
him the usual fees. Mr. Hilton Johnson represented witness during 
the work, which he examined and passed as in accordance with the 
specification. There were no alterations that witness knew of. Mr. 
Pearson detailed the construction of the baths; and said the electric 
wires were carried along the tops of the partitions in metal tubes. 
The partitions were of slate fixed by metal feet in concrcte and held 
together by galvanised iron capping. The iron tubes containing the 
electric wires rested on the capping. There was a waste-pipe of gun- 
metal in the baths, which came up from the basement through holes 
inthe floor. The floor was composed of concrete, and rested on a base- 
ment of fine expanded steel. There was no direct connection with the 
galvanised ironwork because the whole of the fittings were enamelled 
slate, and it was impossible to make a connection through the 
partition. The electric fittings were all metal. He had arranged 
similar baths before and there had been no shocks in connection 
with them that he knew of. The tubes containing the wires were 
of iron, and the wires themselves were insulated by rubber and 
cotton, but he (witness) was not technical enough to explain it. The 
specification of the electric work was prepared for him by his 
electrical engineer. The baths were lighted by lamps which ran 
down from wooden saddles over the partitions between the cubicles. 
The tube system was the safest in a building such as that in question, 
where there was likely to be rough play. He believed a leakage had 
been discovered through one of the lamps, but could not say the cause. 
It might have been a defect in the work, either in the wiring, the 
lamp, or the fitting. He believed the tubes were wired length by length. 

Mr. F. H. Medhurst said he had carried out the electricity under- 
taking of the Fulham Corporation, but he had no part in the supply 
or the fixing of the electric light in the baths. He went there on 
Dec. 24 at the instance of tlie town clerk because of this unfortunate 
occurrence. It was said that these two men had received electric 
shocks and died from them, and the authority, in the public interest, 
wished to know how it was that this happened. He made an 
investigation. The men undoubtedly received the shocks by com- 
pleting a circuit between the metal capping and the earth. They did 
that by putting their hands on the metal capping, and their bodies 
being immersed in warm water, possibly over the disc in connection 
with the waste-pipe. They would naturally have been in the best 
conceivable position in which to offer a very low resistance to the 
passage of the electric current, and thereebeing an earth some- 
where else, that completed the circuit, and caused the fatal shocks. 
His experiments proved that a man would get a shock of 165 volts, 
while the E. M.F. at the lamps was 205. 

Further examined, witness said that since the previous sitting he 
had made an examination of the premises, and found that the defect 
was in the connection between the wires and the lampholders to which 
they were attached. When he removed all the lampholders and 
straightened out all the wires, there was no longer any electrical con- 
nection with the lampholders. He attributed the defect to the fact 
that the specification was not carried out, and that the tubes contain- 
ing the wires were not earthed.” It was impossible to say how lon 
these imperfections had existed. 1f the specification had been carrie 
out, it was totally impossible that anyone could have received an 
inconvenicnt, much less a fatal shock. If the metal tubes were 
earthed, there could be no possible danger. The leak might have been 
brought about by friction rubbing off the insulation. He did not 
try all the saddles, but some of them were not very firmly fixed, 
and were susceptible to shaking, 
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In reply to Mr. J. R. Marriott, solicitor, who represented the firm 
which carried out the installation —the National Wiring Company— 
Mr. Medhurst denied that the object of this evidence was to shift the 
blame from the Corporation to the contractors. 

Further cross-examined, witness said that with regard to that part 
of the specification which required that the whole of the work was to 
be carried out in accordance with the existing rules as framed by the 
Phienix Fire Office, those rules had not been complied with. He had 
no official knowledge that the building had been inspected and passed 
by the Phrenix Fire Office and the Institution of Electrical Engineers. 
If 80 per cent. of the tubes were earthed, it was a mere fortuitous 
circumstance. They were not deliberately earthed. The specification 
did not say that the tubing was to be continuous. There was no 
danger in an unlimited amount of earthing of the tubes in a building, 
and his opinion was not that the leakage was due to moisture on the 
lamps. 

E A. Mitchell, electrical engineer and representative of tho 
National Wiring Company, said the installation in this case was 
carried out by his firm 1n accordance with the specifications, with the 
exception of a few deviations in regard to the tubes, and these had 
the sanction of the consulting engineer. Witness was examined in 
considerable detail with regard to the method of wiring, and agreed 
with Mr. Medhurst that there had been leakage, but he thought it 
was due to moisture on the caps of the lamps. He himself had 
suggested the ndoption of continuous tubing, and if that had been 
carried out the accident would not have occurred. 

Mr. Ram, in answer to the coroner, said he had examined the 
premises. But for one defect the system would have been as safe as it 
possibly could be. The one defect, to his miud, was that the tubing 
was not earthed sufficiently from an electrician's point of view. He 
thought it was not earthed in accordance with the Phenix Company's 
regulations. The circumstances causing death were exceptional. The 
conditions were favourable for an occurrence resniting as this did ; 
but as this case has received so much public attention, he hoped it 
would not cause alarm among those who indulged in electric lighting 
in their houses. Conditions such as those were very unlikely to occur 
in houses, where the wires are cased in wood, which was almost a non- 
conductor. If in that case continuous tubes had been used and con- 
nected to earth, there would have been no danger. 

The jury found that the deceased died from syncope caused by an 
electric shock, owing to the faulty design and construction of the 
electric lighting installation. They were unable to say on whom the 
blame rested. They expressed sympathy with the families of the 
deceased. 

Mr. Hudson stated, on behalf the Corporation, that Mr. Medhurst 
had been instructed to make a complete examination of the baths in 
the puir interest, and to do whatever was necessary to mske thom 
absolutely safe in every way. 


APPOINTMENTS VACANT. 


Electrical Engineer, Malta, £130, Jan. 12. See advertisement. 

Manager, Brighton Corporation Telephone Exchange, Jan. 24. 
See advertisement. 

Senior Electrical Engineer, Sanitary Commissioners of Gibraltar, 
£300 per annum, Jan. 20. 

Foreman, Leicester Corporation Tramways Department, 32 guineas 
per week, Jan. 17. See advertisement. 

Foreman Fitter, Ipswich Corporation, £2. 103. per week, Jan. 10. 
Full particulars may be obtained from Mr. Will. Bantoft, town clerk, 
Town Hall, Ipswich. 


PERSONAL. 


The Burnley Electricity Committee have appointed Mr. A. C. 
Johnson, of Chelsea, as junior assistant engineer at the electric light- 
ing station; and Mr. Albert Pollard, West Bromwich, formerly of 
Burnley, as book-keeper. 

Mr. E. M. Hollingsworth, the deputy electrical engineer to the 
borough of St. Helens, has been recommended by the Electrical 
Supply Committee for the appointment of chief electrical engineer to 
fill the vacancy caused by the departure of Mr. J. S. Highfield, who 
has become chief engineer to the Metropolitan Electrie Supply Com- 
pany. It is proposed that Mr. Hollingsworth's commencing salary 
shall be £350. r. Hollingsworth is highly popular at St. Helens, 
where he received his training. First, he was with Messrs. Robinson 
and Cook, ironfounders, and afterwards he joined the staff of the 
borough gas department as draughtsman. Subsequently he became 
cent electrical engineer, his work being characterised by high 
ability. 

Mr. Russell F. Ferguson, the recently appointed borough electrical 
engineer at Hastings, will take up his new duties on 6th prox. 

Mr. W. H. Walmsley, the local telephone manager, has been 
promoted to the control of two centres, St. Helens and Wigan, and 
Mr. W. Shea, manager at Blackpool, succeeds him at Stockport. 
Mr. Walmsley takes with him to hieno home a handsome marble 
timepiece, the gift of the Stockport staff, with whom he has been 
officially connected for the last 24 years. 

The Colchester Town Gouncil have increased the borough electrical 
engineer's salary from £250 to £275 per annum, and that from 
March 25, 1903, his salary be raised by £10 yearly until it reached 
the suin of £305. 

Mr. R. H. Dyer, tae present engineering assistant at Southampton, 
has obtained an appointment at Southend-on-Sea, and a second 


l engineering assistant is to be advertised for at a salary of £100 per 


annum, rising by annual increments of £5 to £125. Applicants must 
have passed the examination held by the Municipal Engineers or 
Institute of Civil Engineers. Quartermaster-Sergeant Croucher, R. E., 
has been 1 a temporary assistant to the borough engineer; 
and Mr. H. Nicholls, second assistant, borough engineer's depart. 
ment, promot to the position of first assistant. 

The borough electrical engineer of Harrogate and his wife (Mr. and 
Mrs. G. Wilkinson) last week entertained the employés and their 
wives, to the number of 70, to dinner, in honour of Mr. Wilkinson's 
recent marriage. During the evening the Mayor and Mayoress called 
in, and received a hearty reception. An excellent musical programme 
was carried out during the evening. 

Mr. Nolan has been appointed mains superintendent at Harrogate. 

Mr. J. F. C. Snell, the Sunderland borough electrical engineer, is at 
present on the Continent inspecting some important installations of 
three-phase high-tension plant. 


LEGAL INTELLIGENCE. 


METROPOLITAN ELECTRIC SUPPLY. 
Compensation for Displacement. 


At the Surveyors’ Institute, Westminster, on Wednesday, Sir John 
Wolfe Barry, as umpire, assisted by Sic Frederick Bramwell and Mr. 
Andrew Young, as arbitrators, commenced an arbitration enquiry into 
the amount of compensation the Metropolitan Electric Supply Com- 
pany are entitled to receive from the London County Council for dis- 
placement in connection with the construction of the new street from 
the Strand to Holborn. The company have premises in Serdinia- 
street, on the route of the new thoroughfare now being formed, and 
under their Act the London County Council were empowered to take 
these for the purposes of the improvement. But it was provided that 
they should reinstate the company elsewhere and pay compensation, 
which was to be arrived at on this basis: a sum equal to the costs and 
expenses of erecting and fitting a new generating station upon the new 
site, with new plant of a capacity to generate and supply electrical 
energy to an output of not less than 4,000 kw., and all expenses. This 
clause gave rise to a long litigation between the parties some months 
ago, the matter in dispute being as to whether the arbitrator in 
arriving at the amount of compensation ought to make provision for 
contingencies, or only for the bare cost of four new engines graded up 
to a capacity of 4,000 kw. The case ultimately came before the 
House of Lords, who upheld the Court of Appeal in their decision 
that the compensation should be assessed on the more liberal basis. 
This point having been legally settled the matter has now come to 
arbitration, the total claim of the electric supply company being for 
£322,009. A site for the company's new station has already been 
provided by the London County Council, and this claim is in respect 
only of the plant, machinery, and buiidings. A large number of 
expert witnesses will give evidence at the enquiry, which is expected 
to occupy several days. | 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


— 


CONTRACTS OPEN. 


West Ham. The Council invite tenders for accumulators. Tenders 
by Jan. 27. See advertisement. 

Cleckheaton.—The Urban District Council invite 
motor booster. Tenders by Jun. 24. See advertisement. 

Fulham.—The Guardians invite tenders for the supply, delivery, 
and erection of two electric passenger lifts. "Tenders by Jan. 14. See 
advertisement. 

Bury.—The Electricity Committee invite tenders for accumulators 
for tramway purposes and reversible booster. "Tenders by Jan. 26. 
See advertisement. | 

"Dundee.—The Gas Commissioners invite tenders for an electric 
lighting switchboard, and boosters, balancers, and switchgear. 
Tenders by Jan. 17. See advertisement. 

Stepney.—The Electrical Committee invite tendors for a 500-kw. 
combined steam engine and multipolar direct- current dynamo. 
Tenders by Jan. 16. See advertisement. ; 

Wallasey.—The Urban District Council invite tenders for engine 
and dynamo for traction purposes, Lancashire boiler, condensing 
plant, and water-cooling tower. Tenders by Jan. 15, 1903. See 
advertisement. 

Brighton.—The Council invite tenders for the supply, delivery, and 
erection complete of the overhead trolley construction and equipment 
for the tramways in Old Steine, London-road, etc., Brighton. Tenders 
by Jan. 26. See advertisement. 

Bradford.—The Corporation invite tenders for the supply and 
delivery at Bradford of steel girder tramrails. Specification, ete., 
may be obtained of Mr. J. H. Cox, M. I. O. E., city engineer, Town 
Hall, Bradford. "lenders by Jan. 24. 

Sydney, N.S.W.—Messrs. Preece and Cardew are authorised by the 
Municipal Council to invite tenders for the supply, delivery, and 
erection of arc lamp pillars, brackets, arc lamps, controlling gear, etc. 
Tenders by Jan. 28. Sec advertisement. 

Paris.—The Post and Telegraph Department require tenders for 
lead-covered, indiarubber-insulated electric cables by Jan. 12. Specifi- 
cations, etc., of the First Section of Material and Construction Branch 
of the Department, Rue de Grenelle 105. 


tenders for 
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Bermondsey.—The Council invite tenders for the supply of cast- 
iron arc lamp columns, arc and incandescent lamps, and switch pillars, 
etc. Tenders by Jan. 19. See advertisement. 


Donoaster.— The Corporation invite tenders for the supply, 
delivery, and erection of one Lancashire boiler, with all fittings, etc., 
complete. Tenders by Jan. 23. See advertisement. 


Newport (Mon.).—Tenders are invited for telephones, street 
pillars, and switchboard by Mr. H. Collings Bishop, the borough 
electrical engineer. Tenders by Jan. 29. See advertisement. 


HulL—The Corporation invite tenders for 15 double-deck si ngle- 
truck cars complete with electrical equipment and top covering. 
Specification, etc., may be obtained of Mr. A. E. White, M. I. C. E., 
city engineer, Town Hall, Hull. Tenders by noon on Jan. 21. 


Madrid. Tenders are required for construction of a telephone line 
between Madrid and the Escurial. Specifications may be obtained 
from the G. '. O., Calle de Carretas 10, Madrid. Prov. deposit, 
1,000 pesetas ; definitive deposit, 6,000 pesetas. Tenders by Jan. 25. 


Colchester. The Committee of the Essex and Colchester Hospital 
invite tenders for wiring and fittings for the electrical lighting of the 
hospital buildings. Specifications, etc., may be obtained at the 
ee Engineer's Office, Stanwell-street, Colchester. Tenders by 
Jan. 17. i ö 


Bradford. — The Corporation invite tenders for the supply and 
delivery at Bradford of 230 steel poles for the electrical overhead 
equipment of the tramways. Specification, ctc., may be obtained of 
Mr. J. H. Cox, M. I. C. E., city engineer, Town Hall, Bradford. 
Tenders by Jan. 24. 

Atherton. — The Urban District Council invite tenders for the 
supply, delivery, laying, and erection of extra high-tension and high- 
tension switehboards, transformers, transformer pillars, and their 
accessories, and high and low tension cables and accessories. Tenders 
by Jan. 25. See advertisement. 


Stoke-vpon-Trent.—The Corporation invite tenders for the supply 
and erection of boiler-house plant, steam dynamos (single-acting 
engines), balancer, reversible boosters (hand-regulated), switchboard, 
battery, street mains and accessories, travelling crane, and workshop 
machinery. Tenders by Jan. 14. See advertisement. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukintield 
Tramways and Electricity Board invite tenders for the supply, 
delivery, and erection of electric tramcars complete with trucks and 
electrical equipments, and tower repairing wagons, and overhead 
clectrical equipment of lines and car sheds. Tenders by Feb. 2. Sec 
advertisement. 


Sheffield.—The Tramways Committee invite tenders for the supply 
of general stores, including car fittings, iron, steel, brass. and gun- 
metal castings, and electrical supplies, ete., for the year ending 
Jan. 51, 1904. Particulars may be obtained from Mr. A. L. C. Fell, 
general manager, Tramways Department, Town Hall, Sheffield. 
Tenders by Jan. 12. ' 


Stockport.—The Tramways Committee invite tenders for the 
supply and delivery of about 645 tons of grooved steel girder tramway 
rails, 15 tons of tie-bars, and the special work (including points, 
crossings, and curved rails) in two junctions. Specifications, ete., 
may be obtained on application to Mr. John Atkinson, A M.I.C.E., 
3 surveyor, Central Buildings, Stockport. Tenders by noon on 

an. 24. 

Ipswich. — The Corporation invite tenders for rolling-stock. The 
specification is for 26 electric tramway cars, and for a special car for 
cleaning, watering, and sanding the track. Specification, etc., may 
be obtained from Mr. Will. Bantoft, town clerk, Town Hall, 
Ipswich, and may be seen at (but not obtained from) the offices of 

essrs. Kennedy and Jenkin, 17, Victoria-street, Westminster. 
Tenders by 23rd inst. 

Cromer.—The Urban District Council invite tenders for erection of 
an clectric light station, comprising boiler-house, engine and accumu- 
lator rooms, stores, and offices at Cromer. Specifications, etc., can be 
obtained at the offices of Messrs. O'Gorman and Cozens-Hardy, 82, 
Victoria-street, Westminster, consulting engineers to the Council, and 
at the office of the Council, Town Hall, Cromer, on and after 29th inst. 
Tenders by 12 noon on Jan. 12. 


Oldham.—The Electricity Committee invite tenders for the supply, 
delivery, and erection complete of elevators and conveyors for coal 
and ashes comprised in specification No. 8. Copies of the specifica- 
tion and da can be obtained from Mr. Arthur Andrew, Gas and 
Water Offices, Oldham, on payment of £1. 1s., to be returned on 
receipt by the Corporation of a bona fide tender. Specification can 
be scen at, but not obtained from, the offices of Messrs. Kennedy 
~~ Jenkin, 17, Victoria-street, Westminster, 8.W. Tenders by 

an. 15. 


Guayaquil (Ecuador, South Amerioa) —The Municipal Council 
of Guayaquil, Republic of Ecuador (South America), invite tenders for 
a new installation of public lighting, the light to be gas, electricity, 
or both combined. The Municipal Council will pay monthly for a 
minimum of 1,400 ordinary 15 2-c.p to 5-c.p. lights and 50 80-c.p. 
lights to burn 11 hours daily. The whole of the private house light- 
ing will be done by the new installation. Tenders to be received by 
Feb. 12. Apply for further information to the Ecuadorian Consulates 
at Liverpool, 55, Chapel-walks, or at Southampton, 4, Oriental-place. 

Sydney (N.8.W.).—Tenders will be received at the office of the 
Deputy Postmaster-General, Sydney, up to 2.30 p.m. on Wednesday, 
Feb. 4, 1903, from persons desirous of contracting for the supply and 
delivery of an additional subscriber’s section of the present metallic 
circuit branching system multiple. telephone switchboard at the 
Central Exchange, General Post Office, Sydney, New South Wales. 
Sealed samples, specification, und general conditions may be scen at 
the office of the Chief Electrician, General Post Office, Sydney. 
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Specification and general conditions may also be seen at the General 
Post Office, Melbourne, Brisbane, Adelaide, Perth, and Hobart. The 
tenderers must state the shortest time within which the switchboard 
can be delivered at the Central Exchange, General Post Office, Sydney. 


Wellingborough.—The Urban District Council invite tenders for 


227 Reason fittings (Brighton type) for the adaptation of gas lamps to 


the requirements of electric lighting, each consisting of the following— 
viz., double concave retlector with brass Y piece, two lampholders, 
short piece of iron pipe, brass double-pole quick-break watertight 
switch and fuse in iron case, adjustable nipple, back nuts and cramp- 
ing plate to cover top of lamp-post: to be delivered in quantities of 
25 as required by the engineer. For connecting 227 street lamps to 
the electricity supply mains ; specifications to be obtained on applica- 
tion to the engineer, Mr. J. E. H. de Key, Park-road, Wellingborough, 
and for supply of 500 Ediswan 16-c.p. 230-volt H.V. lamps, to be 
delivered in quantities of 100 as required hy the engineer. Tenders 
by 5 p.m. on 14th inst. 


RESULTS OF TENDERS. 


South Africa.— Messrs. Willans and Robinson have received an 
order for three 75-h.p. steam: dynamos for export to South Africa. 

. Bolton.—The Town Council have accepted the tender of Messrs. 
Mather and Platt for motor armature. 

Middlesbrough.—Messrs. Willans and Robinson have received an 
order for a 600-h.p. engine for Messrs. Dorman, Long, and Co., 
Middlesbrough, for direct coupling to à Mather and l'latt dynamo for 
electric power purposes. 

Bristol.—The Town Council have acvepted the following tenders 
for carrying out the second section of the foundations for electrical 
station at Avonbank: C. A. Hayes, Bristol, £10,969; and C. A. 
Parsons and Co., for two steam turbines, £9,854. 

Blackpool.—The Town Council have accepted the following 
tenders for the supply and delivery at the electricity works, Black- 
pool, of overhead tramway equipment and cable: J. G. White and 
Co., 224, College-hill, London, poles, plinths, etc. ; Collier Bros., 
9, Albert.square, Manchester, trolley wires; Blackwell and Co., 
59, City-road, London, bonds ; St. Helens Cable Company, Warring- 
ton, and Britiel Insulated Wire and Helsby Company, Prescot, cables. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board have accepted the following tenders 
for motor-generators, combined change-over and equalising switches, 
starting motors, and transformers, combined boosting sets, combined 
balancing sets, and air-compressors, batteries of accumulators, and 
hand travelling cranes: Witting Bros, London, motor-generators, 
etc.; Tudor Accumulator Company, London, batteries of accumulators ; 
H. Morris and Bastert, Loughborough, hand travelling cranes. 

Harrogate.—The Corporation have received the following tenders 
for carbons for the ensuing 12 months : 


Quoted per 1,000ft. 


18in. 18in. 10in. gin. 
lomm. 15Zmm. 15mm. 15mm. 
cored. solid. cored. solid. 
Gilbert Are Lamp Company — C 
£2 3 6 £2 0 0 £117 0 — 
Gilbert Are Lamp Company —Crown 
4 310 — 511 3 E 
Johnson and Phillips—‘‘C " 
2 12 6 212 6 2 50 — 
General Electric Company 2 5 0 25 0 220 220 
Walsall Electrical Company—Crown . 
5 18 6 31210 3 610 5 610 
G. Braulik--Conradty ... 2 8 2 2 4 6 210 210 
Beanland, Perkin, and Co. 212 6 2 8 6 2 7 0 2 2 6 
O. Scholzig- Union ...... 2 4 0 210 118 6 114 0 
Baxendale and Co.— C 2 8 6 2 5 0 2 1 6 2 1 6 
D. McNaughton—Henrion 2 6 24 2 0 94 117 94 115 6 
Electric and General Stores Co.—Conradty 
282 282 210 210 
Sloan Electrical Company—''C" 
2 3 6 300 1170 1170 
Sloan Electrica] Company Crown 
440 5176 311 3 311 5 
Crompton and Co.—‘‘ W. OC.“ 
2 5 4 200 11610 11610 
Crompton and Co. — Crown 
4 510 351706 5115 3 11 5 
Dewhurst Engineering Company - Conradty 
515 6 396 3 6 0 3 6 0 
A. W. Gadsby — Hoskins 212 0 2 9 0 2 6 6 2 2 0 
International Electric Company 
| 280 220 206 119 0 
Quoted per 1,000 carbons. 
De Grelle, Houdret, and Co, —Schitt 
5 50 2170 1100 170 
Atlas Carbon Company... 415 0 4 7 0 2 6 0 117 0 
G. Casperson — Schiff... 5 53 5 301 111 6 1 8 6 
Brush Electric Engineering Company Schiff 
5 120 364 115 7 110 5 
(Quoted per 1,000 (’) 
British Thomson-Houston Company-—Crown 
650 6 5 0 2180 212 3 
British Thonison- Houston Company—‘‘ C." 
5 15 6 313 6 115 0 111 6 
Brockie-Pell Arc Lamp Company 
586 5 56060 1126 19 6 


The Corporation have not yet decided upon any one tender, but are 
trying some of the samples submitted. 
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Doneaster.—Messrs. Willans and Robinson have received an 


extension order from the Doncaster Corporation for a 360-h.p. engine 
for direct coupling to a Bruce Peebles dynamo. 

Brighton.-—The following tenders have been received for the con- 
struction ef permanent way of tramways, including the paving of the 
tracks with wood, and the construction of wood-paved carriageways 
and crossings on each side of, but excluding, the tramway tracks, the 
shiugle or rubble required to be provided hy the Corporation : 

W. . Meredith, Gloucester . 514.457 8 8 
E. Alcott, Westininster (recommended for acceptance) 357 19 9 
9 


W. Griffiths and Co., London ... ............... . ; 2 5 
Acme Wood Flooring Company. London .................. 26,147 12 4 
J. G. White and Co., London 27,8 17 5 
Dick, Kerr, and Co., London eee 28,595 4 10 
J. Brunton, Hull . *t... 29,192 9 11 
J. A. Ewart, Westminsterõr . ees 30,313 0 2 
A. Graham and Sons, Huddersfield ........................ 32,022 11 5 
R. W. Blackwell and Co., London  .............. ......... 53,189 14 6 
E. Nuttall, Menchest aaa cess eee 34,409 17 7 


Leicester.—The Corporation have accepted the following tenders 
in connection with the electric tramways: R. W. Blackwell and Co., 
59, City-road, London, E.C., for the supply and erection of overhead 
electrical equipment and the supply of copper bonds £23,194. 12s. 2d., 
for the supply and delivery of bolts, nuts, und tiebars £1,921. 58.; 
T. Wragg and Co., Swadlincote, for the supply and delivery of stone- 
ware pipes and conduits, £3,368. 14s. 4d. (less 24 per cent. discount); 
W. T. Glover and Co., Trafford Park, Manchester, for the supply and 
laying of feeder cables, telephone and test wires, and the supply and 
delivery of roadway frames and covers, £7,382. 14s. 2d.; Dick, Kerr, 
and Co., 110, Cannon-street, London, E.C., for the supply and erec- 
tion at the Lero generating station of engines, generators, battery, 


boosters, and switchboard, overhead travelling cranes, ete., 228, 417; 


Yates and Thom, Canal Foundry, Blackburn, for the supply and erec- 
tion at the Lero generating station of stcam-raising plant, £9,609 ; 
Cooper Patent Anchor Rail Joint Company, Park-chambers, Leeds, 
supplying and riveting anchor rail joints, 12s. 3d. each joint ; North- 
Eastern Steel Company, Middlesbrough, for the supply and delivery 
of steel girder tramway rails and fishplates, £32,325. 18s. 9d.; 
Hadfield's Steel Foundry Company, Hecla Works, Sheffield, supply 
and delivery of points, crossings, etc., and the construction of lay- 
outs and special track work, £13,041. 10s. Note.—The tenders for 
cars are still under consideration. 


BUSINESS NOTES. 


TRACTION. 


Derby.—The Town Council are opposing the Notts and Derbyshire 
Tramways Bill. 

Plymouth.—The extension of the tramway system to Pounds was 
formally opened by the Mayor last week. 

Leioester.—The Town Council have decided on a site for the pro- 
posed tramway generating station and car-sheds. 

Lowestoft.—The authorised tramway along the road leading from 
Lowestoft to Kessingland is to be proceeded with. 

Keighley.—The approval of the Rural District Council has been 
obtained for the Mid- Yorkshire tramways scheme. 

Torquay.—The Bill deposited by one of the companies seeking to 
lay down tramways in the district has been withdrawn. 

Halesowen.—The District Council have applied for one year's 
extension of time in which to carry out their light railway order. 

Nelson.—Before the end of the present month the electric cars 
will probably be running along the new lines to Colne and Barrowford. 

Grimsby.—It is intended, as an experiment, to build roofs to the 
electric cars now under construction, which will be ready for the 
Easter traffic. 

Colchester. — On Wednesday the Town Council adopted by 18 votes 
to 9 an electric tramway scheme, the estimated capital expenditure 
being £63,414. 

Ossett. —Tho Light Railway Special Committee of the Corporation 
has been e in numbers by the appointment of two members 
from each ward. 

Wednesbury.—The sanction of the Board of Trade has been given 
to the purchase by the Corporation of the second section of tho 
tramways undertaking. 

Eastbourne —The tenders received by the Corporation for the 
supply of motor omnibuses are to be considered at a special meeting of 
the committee to be convened. 

Queensbury.—The Halifax Tramways Committee have intimated 
to the Queensbury District Council that they cannot accede to the 
request for cheap or workmen's fares. 

Heckmendwike.—The District Council have decided to reduce the 
price of electricity for motive purposes to 2d. per unit for intermittent 
use and 1d. per unit for constant use. 

Stretford.—The deadlock between the Urban District Council and 
the Manchester Carriage Company with regard to the proposed 
purchase of the lines by the former continues. 

Worcester.—The undertaking of the Worcester Tramways Com- 
peny has been transferred to the Worcester Electric Traction Company, 
which has been registered with a capital of £120,000. 

Doneaster.—A car was run over the Thorn-road section of the 
tramway system on Wednesday in order to test the line. The route 
is likely to be opened to the public in a week or 10 days, 


Sutton Coldfield.—The Town Council propose to promote a Bill 
in Parliament to authorise them to construct and work tramways and 
to make further provision in regard to the supply of electricity. 

Morley.—Plans, specifications, and estimates are now being pre- 
pared for the construction of light railways in the borough, with a 
view to the work being taken in hand in the course of the year. 

Birkdale.—Numerous petitions have been presented against the 
running of the electric cars on Sundays, and the matter has been 
referred to the General Purposes Committee of the Town Council. 

Burley.—The District Council have unanimously decided to 
approve of the Bill submitted by the Mid-Yorkshire Tramways 
Company to make an: maintain tramways and lor other purposes. 


Southampton.—The inhabitants of Highfield are asking for the 
continuation of the tramway service into their district. The matter 
has been referred to the Tramways Committee of the Town Council. 


Soyland.—The District Council have asked for an extension of the 
Halifax tramways to Ripponden, and the Tramways Committee have 
promised to consider the request when other extensions are proposed. 


Broughty Ferry.—The Town Council on Monday discussed the 
draft parliamentary order for the construction of a tramway between 
n. burgh and Dundee, and it was resolved not to oppose any of the 
clauses. | 

Belfast.—A public meeting convened by the Belfast Trades Council 
in support of the municipalisation of the tramways has passed a 
resolution in favour of the Corporation acquiring the company's 
undertaking. 

Wallasey.—The District Council have appointed a special com- 
mittee to consider the best means of relieving the congestion at 
Seacombe Ferry and of making the best use of both tramway and 
ferry services. 

Tipton.—The reconstruction of the tramway from Great Bridge to 
Dudley for electric traction is proceeding satisfactorily, and sanction 
has been obtained for the construction of a tramway from Great Bridge 
to Ocker Hill. 

Tube Ventilation. —A huge fan, driven by electricity, is being 
constructed at the Shepherd's Bush end of the Central London Rail- 
way, whieh will be worked at night with & view to purifying the 
atmosphere of the tube. 

Wrexham.—The agreement between the Corporation and the 
Wrexham and District Electric Traction Company for power supply 
comes into operation on March 31 next, when it is expected the 
electric cars will start running. 

Burnley.- The Tramway Committee have decided to recommend 
the Council to purchase 14 cars for the main and Accrington-road 
tramways of a similar type to the present cars. As an experiment one 
car is to be fitted with a canopy arrangement for shelter during wet 
weather. 

Southend.—During the nine months ended Dec. 31 last the Cor- 
poration tramways carried 2,242,236 ngers, and the receipts 
amounted to £11,400. There were ,/85 car miles run at a coat 
of 2°50d. per mile. The four sections comprising the system cover 
74 miles. 

Carlisle. — The tramways company have carried 2,216,576 
passengers in the past year, being an increase of 206,703 on the 
previous year, and the receipts are £755 more. The increase is 
attributed largely to the introduction of 4d. fares on portions of 
the route. ' 

Preston. —The Corporation have agreed to a petition being lodged 
against the Preston and Horwich Tramways Bill. The Town Council 
have declined the offer which had been made by the National 
Electric Supply Company, Limited, to supply current for the electric 
tramways. 

Lancaster. —Two sections of the electric tramway system which 
the Corporation obtained powers to construct by their order of 1900 
were inspected by Colonel Yorke and Mr. Trotter on Tuesday. They 
are the Scotforth and Williamson Park routes, and will shortly be 
opened for public traffic. 

St. Helens. — At the last meeting of the Tramways Committee the 
town clerk submitted a claim by theSt. Helens and District Tramways 
Company for damage and loss suffered owing to the failure, at various 
times, of the supply of electrical energy. Instructions were given to 
the town clerk to repudiate all liability. 

Stalybridge.—The Tramways Committee of the Stalybridge, Hyde, 
Mossley, and Dukinfield Tramways and Electricity Board have pre- 
pared specifications for electric tramcars, complete with ‘trucks and 
electrical equipments and tower repairing wagons, and for overhead 
electrical equipment of lines and car-sheds. 

Bury.—At a special meeting the Tramways Committee resolved 
that the reversed staircase is preferable to the type of staircase already 
adopted on the tramcars. The contractors for the cars are to be com- 
municated with as to the extent ef the variation of their contract in 
the event of the reversed staircase being adopted. 

Dundee.—Half an hour’s delay in the tramway service was 
occasioned on Monday afternoon through the breaking of the trolley 
wire at Shepherd's Loan. The year's working of the tramways shows 
an increase in the number of passengers carried of 1,616,050, and an 
advance of £6,067. 10s. 5d. on the amount of the drawings. 

Notts and Derbyshire.—The plans of the proposed Nottingham- 
shire and Derbyshire tramways, which have been deposited in Parlia- 
ment, show that the company responsible for the scheme propose to 
construct 40 tramways. The total length of the route covered is 
79 miles, entailing the construction of 92 miles of single line. 

Halifax.—Tlie Corporation own and work about 32 miles of tram- 
ways within and outside the borough, and they have just applied for 
a provisional order authorising the construction of four additional 
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lines, the various lengths giving an aggregate of a little over two 
miles. The estimate cost is between £25,000 and £30,000. 


West Bromwich. — The electric cars have now been running on the 
first completed portion of the new tramways—that between Carter's 
Green and the Handsworth boundary—for the past fortnight with 
complete success. The undertaking is in the hands of the British 
Electric Traction Company under a lease from the Corporation. 


Great Northern and City Railway.—On Tuesday the first train 
conveying passengers was run over the completed section of this 
railway. e line is not likely to be opened to the public, however, 
for some months to come, as the works forming the junction with the 
Great Northern Railway at Finsbury Park cannot be ready for use 
for some time. 


Paisley.—It is officially stated that the negotiations between Mr. 
W. M. Murphy and the Paisley Tramways Company preparatory to 
the introduction of the electric tramways, have been practically com- 
pleted. The purchase price has not yet been made public. The plans 
of the new electric system will, it is stated, shortly be submitted to 
the Town Council. 


Denton.—It has been left to the Electricity and Tramways Com- 
mittee of the District Council to take steps with reference to the failure 
of the Manchester Corporation to run a satisfactory service of work- 
men’s cars at cheap fares, which is locally regarded as an injustice to 
the artisans, mechanics, daily labourers, and manufacturers of the 
district, and a contravention of the tramways order. 


Brierley Hill.—At the last meeting of the Urban Council several 
letters were received relating to tramway matters, including a copy of 
the Bill for empowering the Dudley, Stourbridge, and District Electric 
Traction Company to work their tramways by electrical power. A 
resolution was passed referring the matter to the Tramways Committee, 
giving them power to confer with other authorities and to oppose the 
Bill. 


King’s Norton.—At Wednesday's meeting of the Urban District 
Council it was proposed that the consideration of the Oouncil’s posi- 
tion in relation to the Birmingham Corporation Bill be referred to the 
Tramway Committee, and that all matters, legal proceedings, and 
directions of and incident to such Bill be referred to such committee, 
and that they be empowered to deal with the matter as they may deem 
expedient. 


Pontypridd.—A deputation representing the local ratepayers’ 
association has waited upon the manager of the Taff Vale Railway in 
reference to the opposition of the company to the tramway scheme of 
the Pontypridd District Council. In reply, the manager said that 
the proposed electric service would be in dirt e to the com · 
pany. He would, however, lay the views of the association before 
his directors. 


Gloucester.—The tramway undertaking was taken over by the 
Corporation on the let inst., and in connection with the proposed 
electrification of the lines the City Council have decided to appoint 
Messrs. Dickinson and R. Hammond as consulting engineers to the 
scheme, which involves an expenditure of £120,000. The Stroud 
District and Cheltenham Tramways Company are applying for power 
to lay down a tramway along Oheltenham-road. 


Eccles.—It was resolved at the last meeting of the Council that the 
Salford Corporation be informed that the Council are prepared to make 
application to the Board of Trade for power to lay down a double line 
of tramways in Wellington-road between Clarendon-road and Monton- 
road on certain conditions, and that Salford should be asked to pro- 
ceed with the Monton route and make provision for such alterations 
as may be necessary om the receipt of the decision of the Board of 
Trade. 

Iikeston.—A meeting of the Ilkeston Tradesmen's Association has 
resolved to recommend the Town Council to give their consent to the 
Notts and Derbyshire tramways scheme without prejudice to their 
right to 7 with regard to details. The town clerk has been 
instructed to get all necessary information with regard to the legal 
aspect of the question of the Council’s trams being supplied with elec- 
trical energy by the Derbyshire and Nottinghamshire Electrie Power 
Company. 

Mid-Yorkshire.—The Bill to incorporate the Mid- Yorkshire Tram- 
ways Company, and to empower that company to make and maintain 
tramways, has been duly deposited for next session. The tramways 
proposed to be constructed are divided into 15 sections of an aggregate 
length of 19 miles 5 furlongs 6 chains. They will all be worked by 
electricity from a generating station in Menston on a gange of 4ft. 
The capital of the company is to be £372,000, with borrowing powers 
not exceeding £124,000. 


Salford.—Mr. J. Corbett, the engineer of the Corporation tram- 
ways, has prepared an estimate of the expenditure proposed to be 
incurred under the new Salford Corporation Bill. The principal part 
of the cost is in connection with street improvements, and is given at 
£41,000. As to the tramways proposed to be constructed to connect 
the tramways of the Manchester Corporation in Middleton-road, 
Crumpsall, with those in the Bury Old.road, these are put down as 
likely to cost £18,000. 

Paris Metropolitan Railway.—The traffic receipts of this rail- 
way in the past year are the best that the company have yet published. 
The number of peasendere in 1902 was 62,122,700, an increase of 
15,655,500, and the receipts amounted to 10, 761,667fr., or 2, 430, 954fr. 
more than in 1901. Last month the receipts averaged 43,747fr. per 
day, as against 28,058tr. in December, 1901. It should be borne in 
mind, however, that since last October the lines in operation have 
been increased from 13 km. to 17 km. 


South Lancashire.—Important developments are expected to 
ensue from negotiations in progress between the Bolton tramway 
department and those of Mancaester, Bury, and South Lancashire. 


The proposals are to effect a junction of the Bolton and Bury systems 
at Black Lane, thus adding a link toa prospective connection with 
Yorkshire ; also to provide for the transport of cotton and bleaching 

oods between Bolton and Manchester, and to secure a parcels service 
fetwsen Bolton and South Lancashire towns. 

Spen Valley.—The British Electric Traction Company have 
arranged to commence work in connection with the Spen Valley 
light railway in Halifax-road, Batley, this weck. They also propose 
to proceed with the reconstruction of the Bradford-road tramways. 
The General Works Committee of the Town Council have requested 
the engineers to prepare specifications for the overhead equipment and 
underground mains and necessary switchboard, and have appointed a 
sub-committee to inspect, with the engineers, sample cars, and report 
at an early date. 


Brighten Monorail Scheme. —The text of a Bill which will come 
before the next session of Parliament for the construction of an electric 
railway to Brighton on the monorail system has been published. The 
proposed line, of which particulars have already been given in these 
columns, would be 49 miles in length, and would run from Waterloo, 
through Tooting, Croydon, and Reigate, to Brighton. The capital of 
the company is to be £4,500,000, and among those mentioned as pro- 
moters are the Earl of Dysart, General Sir F. Forestier-Walker, and 
Mr. G. C. Montagu, M.P. 


Kennington. —In connection with the electrification of the London 
County Council trams large bodies of men are engaged at Kennington 
in pumping the old River Effra, which at one time flowed from there 
to Brixton, It is conjectured that had this step not been taken the 
water would at no distant date have interfered seriously with the 
working of the trams. The operations, it is expected, will occupy 
several weeks. It is considered probable that some of the electric cars 
will be put on the route between Tooting and Westminster in March, 
and that the full service will be running in April. 


Pemberton.—On Monday the District Oouncil considered the 
uestion of conveying merchandise by train from the Liverpool 
Docks to South Lancashire towns. It was pointed out that Wigan 
was adopting the narrow gauge, and Wigan had been appen to to 
alter the gauge in order to ensure uniformity of the lines, and to 
revent the Wigan district being excluded from the benefits of the 
iverpool scheme. A resolution was unanimously passed that the 
Wigan Corporation be approached and requested to adopt the broad 
gauge for the prospective new electric trams in the district. 


Mont Blanc.—A telegram from Geneva says that Prof. Vallot, 
director of the Mont Blanc Observatory, and Prof. De Ferret have 
concluded their investigation into the question of an electric railway 
to the summit of Mont Blanc, which they were commissioned to 
examine into. They pronounce the scheme to be quite feasible, and 
after studying the various possible lines of access, agree in recom- 
mending that from the village of Houches, on the Savoy side. This 
would give a line about 11 miles long. Mr. Favre, the engineer of 
the line, has deposited his plans with the Swiss Minister of the 
Interior. 


Chatham.—The Board of Trade report was issued on Saturday on 
the enquiry into the accident which occurred on the electric tramway 
system at Old Brompton, Chatham, on Oct. 50, when one passenger 
was killed on the spot and three others subsequently succumbed to 
their injuries, whilst & number of others were injured. The report 
states that the accident was due to exeessive speed on a steep gradient 
and sharp curve, and that Driver Pearce was responsible in that he 
failed to utilise the brake power at his disposal in an efficient manner. 
He was also responsible for disobedience in starting the car down the 
hill without & pilot man. 


Dewsbury.—During the last few days the British Electric Traction 
Company have been conducting trials on the new electric tramway 
system, which is now nearly completed in this district. On Saturday 
one of the new cars made the journey over the Halifax-road portion of 
the line, which has a very steep gradient, and it was marred with an 
accident, A horse drawing a spring cart was proceeding up Halifax- 
road, and as the car approached the wheels skidded, and before the 
brake could be applied it collided with the shafts of the cart. The 
driver was removed to the Dewsbury Infirmary, where it was found he 
was suffering from shock. 


Sweden.—4A Copenhagen correspondent says that the Government 
has decided to take a serious step in the matter of electric railway 
traction. The committee who were nominated on the subject some 
time ago presented a report declaring that electric traction must be 
realised as soon as possivle on the whole system of the State rail- 
ways which compose Sweden’s main line. Most parts of the country 
possess waterfalls and torrents where electric works for the use of the 
railway could he constructed, and it will be necessary for the plan 
to be realised that the Government should secure to itself the 
possession of these waterfalls. 


Electric Trams v. Cabs.—A Scotch contemporary says that 
cabmen and cab proprietors in Aberdeen, as well as in other cities in 
Scotland and England where the electric tramways have been intro- 
duced, are feeling very seriously the effects of the new method of 
travelling on their business. From information obtained, it appears 
that the business done by cabs has been reduced considerably, and 
those engaged in the trade are considering what steps might be taken 
to improve the position of matters so far as they are concerned. Oardill 
is another notable example of the exodus of cabs in consequence of the 
advent of electric tramways. 


Municipalisation in New York.—A New York ‘correspondent 
says that municipal socialism in America has received encouragement 
from the Grand Jury of King’s County, Brooklyn, which handed down 
a presentinent against the Brooklyn Rapid Transit Corporation, and 
recommended that its charter be aunulled, and that the Municipality 
take over and operate the lines. The company is owner of the greater 
part of the street transit franchises of Brooklyn, and has been accused 
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with charging extortionate fares and giving a very poor service. That 
part of the company's lines which crosses Brooklyn Bridge was formerly 
owned and worked by the Municipality. | 

Wolverhampton.—A cleaning and watering machine has been 
purchased for the tramway system. In size it is similar to an ordi- 
nary single-deck car, and the electrical equipment is of a similat 
character. The body is mainly composed of two large tanks, each of 
which is capable of holding 500 gallonsof water, and at each end is a 
sprinkler, so that the machine may be driven in either direction. 

nderneath are pipes for supplying water for cleaning out the rails, 
and small wire brushes for ee them, while at each end isa large 
wire brush for sweeping the whole of the track. The machine has 
been made by Messrs. Dick, Kerr, and Co., of Preston. 

Epping Forest.—In the ensuing session parliamentary powers will 
be sought for the construction of an electric railway from the City to 
Walthamstow, Epping Forest, and Waltham Abbey. The proposed 
line is to commence in king William-street, and to run through Shore- 
ditch, Tottenham, and Southgate. It will then be carried through 
Waltham Abbey and Leyton, and will terminate by a junction with a 
siding of the Great Eastern Railway at Temple Mills. The railways 
and works are to be completed within five years. A section has been 
inserted in the Bill for the protection of Epping Forest. The capital 
of the company is to be £4,500,000, with power to borrow £1,500, 000. 


Additional Traffic Returns.—Anglo-Argentine, £527 increase; 
Barcelona Ensanche y Gracia, £15 increase; Barcelona, £54 decrease ; 
Brisbane, £163 increase (month of December, £11,534, increase £243) ; 
British Columbia Electric (month of November), £377 increase ; 
Buenos Ayres and Belgrano Electric, £123 increase. (month of 
December, £13, 960, increase £820); Calcutta, £522 increase; Cape Town 
(month of October), receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric, £43 decrease ; Mexico Electric (month of November), 
receipts £42,800, expenditure £24,800; Perth Electric, £218 increase ; 
22 Elizabeth (month of October), receipts £3,832, expenditure 

„095. 

Blackburn. — The tramways department has issued a tabulated 
statement showing the comparative passenger traffic, mileage run, and 
receipts from fares on the Corporation tramways during each 12 months 
of the past three years—thus, the total number of miles run was 
476,580 in 1900, 737,127 in 1901, and 818,429 in 1902 ; engers 
carried, 6,563,911, 6,891,703, and 7,090,723 respectively ; and receipts, 
£30,489, £35,176, and £40,189 respectively. The receipts per car 
mile in 1900 (Blackburn only), averaged 11:86d.; in 1901 (all sec- 
tions), 11°45d.; and in 1902 (ditto) 11:780. This return does not 
include receipts from passes for Corporation officials or the Post Office 
contract. 

Loughborough.— With reference to the proposal for a joint light- 
ing and tramway scheme for the town the promoters of the scheme 
hav» addressed a letter to the Town Council, regretting that e“ owing 
to the difficulty of raising the money for electrical enterprises at the 
present time we find ourselves reluctantly obliged to inform you that 
we see no prospect of being able to give definite guarantees to start 
work in a combined electric light and tramways scheme in the imme- 
diate future. We take it, therefore, that in view of your intimation 
that the Loughborough Corporation must deal with the matter of 
electric lighting at once, we must abandon the idea of merging the two 
schemes." 

Sunderland. —The Corporation have received delivery of an electric 
locomotive, built by the British Thomson-Houston Company, for use 
at their Hylton-road electricity station. It is intended for the draw- 
ing of laden coal wagons up to a gantiy at one side of the station. 
From this gantry the coal is tipped down to the mechanical stokers 
which feed the fires of the boilers. The new engine takes current 
from the overhead trolley line, and has an arm projecting from the 
rear conveying the current from the wire to the motor. It is fitted 
with an electric brake for emergencies, and a hand brake for ordinary 
use. The engine is the first of its kind in the North. It is capable 
of a speed of seven miles an hour. 

Liverpool,—At Wednesday's meeting of the Town Council it was 
agreed to make application to the Board of Trade for sanction to 
borrow £210,000 for the purpose of carrying out the works authorised 
by the Liverpool Corporation Tramways Provisional Order, 1901. As 
an experiment the Tramways Committee are having 40 cars equipped 
with the Bellamy cover. In reply to an enquiry, the Chairman of the 
committee stated that of the 400 cars which they now possess 300 are 
equipped with the plough-shaped lifeguard, and the remainder are 
being equipped with it at the rate of eight to ten a week. The 
accounts showed that the receipts for the year just ended have 
amounted to £506.626, as against £468,383 the previous year, or an 
increase of £38,243. 

Cardiff .—The negotiations between the Corporation Tramways 
Committee and the directors of the Cardiff District and Penarth 
Harbour Tramway Company, with a view to the acquisition of the 
line between Grangetown and Splott, have at last ended. The com- 

iny originally asked £18,000, and the Corporatien offered £10,000. 
The company have now agreed to accept £12,000. The effect of this 
settlement will be to enable the Corporation to proceed at once with 
the coupling up of the St. Mary-street and Bute-street lines by a 


junction tramway over the Custom House Bridge and through Custom 


House-street. The arrangement will also accelerate the construction 
of an electric tramway between the town and Splott. A conference is 
proposed between the Parliamentary Committce of the Corporation 
and the Penarth Urban District Council with reference to the pro. 
posed electric tramway to that piace. 

Edinburgh.—A special meeting of the Linlithgow District Com- 
mittee of the County Council was held on Monday to consider a report 
by a sub-committee on the proposed electric tramways from Edinburgh 
to Queensferry, Major Chalmers presiding. In their report the sub- 
committee stated that the promoters would not agree to bear any part 


of the cost of the upkeep of the road other than the cost of keeping 
up the tramway lines, and that they could not see their way to widen 
Cramond Bridge on both sides. The committee unanimously resolved 
that, as such a tramway was quite uncalled for, and unnecessary so 
far as the wants of Linlithgowshire were concerned, and as any 
possible advantages to them would not be at all commensurate with 
the great disadvantages which would be experienced, they withhold 
their consent to the p order and to oppose any such under- 
takings whether sought by provisional order or Bill. 


District Railway.—On the authority of the Globe, ‘‘ very impor- 
tant changes will shortly take place in connection with the Board of 
the District Railway. Mr R. W. Perks, M.P., will cease to be chair- 
man, and a popular manager of one of the London lines will be elected 
to fill that position." In connection with the above, we may quote 
the following from the London correspondence of a provincial news- 
„One of America’s most celebrated railway managers and 


aper: 
gees is coming to London to assist in the development of the tube 
traffic. Mr. O. H. Tweed (the chairman of the board of directors of 


the Great Southern Pacific Railroad prea) has resigned that 
important position to become a member of the firm of Speyer Bros., 
of London. Mr. Tweed, as a specialist on railway matters, will have 
charge of the financial end of the District Railway when it is elec- 
trified, and the tubes which Messrs. l'erks and Yerkes are building." 


Stockport.— Colonel von Donop, of the Board of Trade, has made 
an inspection of two new lengths of electric tramways. The first 
length 18 in the centre of Stockport, to permit of cars from Manchestor 
being run into St. Peter's-square in that borough as the terminus, and 
out again on the return journey by & loop line along St. Peter's-gate 
to the main line at Wellington- road. Entrance to the square is over 
a somewhat steep gradient, and as a result of the inspection every 
precaution will be taken to ensure safety by applying the best avail- 
able brake power. The inspector was subsequently conveyed to 
Woodley, and thence over the line just completed to Gee Cross, con- 
necting the Stockport and Hyde systems. This length also was 
1 and cars at once began to convey passengers between Hyde 
an PIDE Port the through fare being 4d. Sip port Woodley, Gee 
Oroes, Hyde, Denton, Guide Bridge, Ashton, and Oldham are now 
virtually brought into contact by the completion of the new sections. 


Bradford.—The tramways department are proposing to imitate 
Sheffield and other places, and to build their own tramcars. A 
proposal was brought forward at the last meeting of the Tramways 
Committee to amalgamate the tramways and electricity departments 
of the city. The suggestion is intended to cast no reflection upon the 
mansgement of the electricity works, but as departments they are at 
pet necessarily somewhat competitive ; and in the past there have 

en witnessed some hard bargainings between the two on the question 
of charges. It is contended that a two-thirds production should, on 
the face of it, entitle the Tramways Committee to some voice in the 
conduct of the electricity department ; that current is as necessary to 


‘a tramway system as the cars upon which the people ride; and that 


it is hard to see why the Tramway Committee should have sole 
control of the one, and have nothing to do with the other, except to 
pay for it. Nothing was done at the meeting in the way of passing 
a resolution. 

Wakefield. —The Wakefield and District Light Railway Company, 
which was incorporated in 1901, and obtained powers to construct 
extensions last year, have deposited a Bill for next session for powers 
to construct 10 sections of tramways of an aggregate length of 
7 miles 5 furlongs. These tramways will form a continuous line from 
Dewsbury, along the Dewsbury-road, through Ossett to Wakefield, 
where a junction will be formed with the light railway authorised in 
1901. The Bill also proposes to amend the Tramways Act of 1870, so 
as to make it optional on the part of the company to sell their under- 
taking unless all the local authorities agreed to purchase. The period 
after which this right may be exercised is also proposed to be extended 
from 21 to 42 years, and the terms upon which the company may 
after that period be required to sell are ''the fair market value 
thereof as a going concern, but without any allowauce for compulsory 
purchase." For the purposes of this Bill power is sought to raise 
3 additional capital with the right to borrow a further sum of 

New Issue.—Messrs. J. Henry Schröder and Co. are offering for 
sale £185,000 5 per cent. debenture stock of the Buenos Ayres Electric 
Tramways Company (1901), Limited, redeemable at par on Aug. 18, 
1958. The prospectus states that the company, which has a capital 
of £250,000, has acquired from the South American Syndicate, 
Limited, the concessions (running for 60 years from August, 1898) and 
lines constructed and in course of construction in Buenos Ayres, lately 
the property of the Buenos Ayres Electric Tramways Company, 
Limited, together with certain lands, buildings, rolling-stock, and 
machinery. The lines begin at the junction of Calle Callao with the 
Calle Cordoba, and extend in a westerly direction through the heart 
of a thickly-populated residential district, one section running to 
Belgrano and the other to Flores, both residential suburbs. The total 
length of lines authorised is about 21 miles single track, of which 
about five miles is now open for traffic. It is expected that the whole 
system will be completed - and opened for traffc by September next, 
and it is estimated tliat the net profit will reach £26,325 annually. 


Birmingham.—The City Council spent the greater part of their 
meeting on Tuesday in discussing the tramway question, prominence 
being given to the schemes of the British Electric Traction Company, 
who are endeavouring to obtain control of the whole of the lines in 
the district. Permission was given the Tramway Committee, not. 
withstanding the Municipality's resolution a couple of years ago, to 
consider any offer the company might have to make, Alderman Beale, . 
the committee chairman, explaining that thie proposal was merely to 
fulfil a pledge given at the town’s meeting when the omnibus Bill was 
carried. He hoped municipalisation would still be their policy, and 
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the company’s offer would have to be a very good one to tempt them. 
He condemned as insane the attempt of the local authorities to try 
to stop traffic in Birmingham. The city had a big fight in the House 
of Commons, but public sympathy would be on their side. It was 
stated on Wednesday that the British Hlectric Traction Company have 
offered to purchase the Birmingham tramways on the basis of a per- 
centage on the net N 7 of the undertaking, with a stipulated 
minimum, estimated at £30,000 per annum, equal to a 3d. rate, this 
sum to be increased in case of the prosperity of the business. 

Glasgow.—The tramways last week carried 3,797,121 passengers 
and drew £11,187 in fares, against 3,460,001 passengers and £13,015 
in fares for the corresponding week of the previous year. Since the 
beginning of the financial year on June 1 they have carried altogether 
104,054,964 passengers, while the receipts have amounted to £381,594, 
against 101,692,596 passengers and £382,165 in fares for the corre- 
sponding period of last yer, the decrease in the drawings this year 
being accounted for by the cheapening of the fares. The salaries of 
Mr. Jas. L. Graham, power station superintendent, at Pinkston, and 
of Mr. E. T. Goslin, assistant engineer, have been increased by £50 
respectively. Over 40 applications have been received in reply to the 
advertisement for chief electrical engineer. The most experieneed 
applieants ask a considerable advance on the salary offered. Of the 
others, there are none with such experience as would, in the opinion 
ofthe general manager, justify their being placed over the present 
men in charge respectively of the generating and distribution of 
current. That heing so, the manager recommended that the two men 
referred to should not in the meantime be placed under a chief elec- 
trical engineer, but that they should continue to act in their respective 
positions as they are doing at present, each being held directly 
responsible to the general manager for his own work. 

Leeds.—The annual report of the tramways department for last 
year shows that the receipts for 1902 total up to £255,694. Os. 5d., as 
laa bs with £211,661. 11s. 3d. for the previous year, or £44,032. 
9s. 2d. more, and are the largest ever taken in 12 months. The 
takings for 1901 showed an increase of £42,407 over those of 1900, 
and the fact that last year's receipts reveal slightly better results must 
be considered as exceedingly satisfactory. For 1900 the increase was 
about £44,000. Since 1899 the did have gone up by over 
£150,000. Last year's earnings attest the popularity of the electric 
cars with the public. They also represent greater travelling facilities 
on existing routes and extensions in various directions, with a 
consequent big additional mileage run. The year witnessed the com- 
plete adoption of electricity as the motor power, the last of the old 
steam cars disappearing from the Wortley route at the end of the first 
quarter. Besides oe superseding steam traction on the Wortley 
route, the new lines to Stanningley and Roundhay via Street-lane 
were opened during the year. The Tramways Committee have now 
practically completed the laying of the lines for which they had 
obtained powers, but they are applying to Parliament in the next 
session for sanction to carry out further extensions. There are 250 
electric cars either in daily use or in reserve. A petition has been 
received for a tramway along the Clarendon-road. 


Rotherham.—Messrs. Kennedy and Jenkin, the consulting engi- 
neers for the tramways scheme, presented a long report at the last 
meeting of the Tramways Committee on the contract for tramrails. 
In this report they gave particulars of various tests of rails at the 
Lecds Steelworks, the Sheffield Testing Works, and by Mr. Stead, of 
Middlesbrough, and in conclusion said: ‘‘ You will see from the above 
results that tests from the same sample, made by different people of 
rood standing and of entire independence, like Mr. Stead and the 

heffield Testing Works, vary very considerably among themselves, 
and this is very well known to anyone who has to deal with steel 
testing. On the whole, the material supplied has been satisfactory 
and in accordance with the requirements of the specification. We do 
not understand in the least the reference to the ‘loss of £1,000’ on 
the contract. When the writer had the pleasure of meeting your 
committee last he pointed out that if you had accepted a lower tender 
for the rails you would have had to pay so much more on the whole 
contract that the Corporation would actually have had a loss of 
£1,800. The suggestion that either the chairman or the committee 
had been a party to some arrangement by which the borough had 
been at a loss, is so extraordinary to us, and so entirely in disagree- 
ment with the facts (which the writer has put before the committee in 
great detail, both in writing and verbally), that we are at a loss to 
understand how anyone can make such a suggestion.” The Corpora- 
tion have decided to appoint a manager of the tramways. 


Dunedin (N.Z.).—The Tramways Committce of the Town Council 
of Dumedin, New Zealand, are at last agreed on a scheme for the 
utilisation of water power in the generation of electricity for the pro- 
sed electric tramways. Messrs. R. H. Browne, C. E., and R. T. 
Stewart, who were commissioned by the City Council to report on the 
proposals for bringing in the waters of the Lee Stream for the gene- 
ration of electric power, have conoluded their investigations, and have 
issued their report, which is published in the current number of the 
New Zealand (Mining, Engineering, und Building Journal. In this 
report the experts condemn the two schemes which had been prepared 
by the city engineer and a Mr. Anderson respectively as unsuitable 
for the purpose, and they proceed to Mg eae the scheme which has 
found favour with the committee of the Corporation. The scheme is 
to start at the weir site as proposed by the city engineer, or about 
20 chains below it, as may be determined after survey, and to convey 
the water therefrom through a tunnel to the Missing Link Creek, u 
distance of 110 to 115 chains; thence through a 30in. pipe line for 
160 chains on the bank of the Taieri River, near to Mr. Anderson’s 

roposed power-house, with a total head of 750ft. The total 
length of this route from intake to power-house would be 
3 miles 15 to 20 chains. Ihe approximate cost of carrying out this 
scheme should not exceed £28,000, The report further states that in 
any of the schemes now before the committee to ensure for all the year 


round 500 h.p. in Dunedin, during the driest of seasons, it becomes 
absolutely necessary that sites for storage reservoirs should be found 
to fall hack upon in the event of the supply falling below the minimum, 
also in the probable event of a demand for an incr2ased horse-power 
above the 500 quoted. That this probable necessity can be met is 
satisfactory. Mr. Anderson in his report refers to two good sites for 
storage reservoirs, and a third one is to be seen at Mr. Anderson's 
proposed intake, all of which may be erected to the average height of 
40ft., to hold 40,000,000 cubic feet of water each, at a cost of from 
£3,000 to £4,000 each. The holding capacity can be doubled when 
required. The scheme will come before the City Council for approval. 


LIGHTING AND GENERAL. 


Aberystwyth.—The Post Office are about to lay place posts, etc., 
for the main trunk telephone. . 

Erith.—The Urban District Councils electricity undertaking will 
be formally opened on Jan. 12. 


Burgess Hill —A petition is to be presented to the Postmaster- 
General in favour of telephones, 

Lancaster.—This week the contractors have commenced with the 
electric lighting installation at the Castle Court. 

Bolton.—Mr. Temperley, architect, has been requested to submit 
quantities for the extension of the electricity works. 

Kingswood.— The Bill of the Somerset and District Electric Power 
Company is being discussed by the Urban District Council. 

Middlesbrough.—A scheme for electric lighting extensions, esti- 
mated to cost £98,670, will come before the next Council meeting. 

Greenford.—The District Council are corresponding with the 
Uxbridge Electric Supply Company as to charges, connections, etc. 

Deal.—The Town Council have decided to join in the opposition to 
the application of the Kent Electric Power Syndicate for a provisional 
order. 

Barnstaple.—The electric lighting scheme will be inaugurated on 
Thureday, Jan. 29. Over 100 orders for installations have been 
received. 

Cheltenham.—The engineer's last report states that there are 660 
customers, with the equivalent of 40,812 8-c.p. lamps, connected to 
the private supply mains. 

Rochdale.—The Town Council have adjourned further considera- 
tion of the proposed municipal telephone exchange system in the 
Rochdale telephone area sine die. 


Torquay.—The Borough Council have adopted the site adjoinin 
the refuse destructor as the most suitable situation for the proposed 
new electric lighting power station. 

Willesden.—We understand that the District Council propose to 
charge 1s. 9d. per lamp per quarter for electric light, with a very small 
additional rate for every unit consumed. 

Brighton.—The Lighting Committee have decided upon various 
minor additions to street-lighting. They are also advertising for a 
manager for' the Corporation telephone system. 

Dover.—4A ratepayers’ meeting on the 6th inst. declared in favour 
of the proposal of the Corporation to take over the electrical supply 
undertaking at a cost of £155,000. A poll was demanded. 

Ilkeston.—The Council are enquiring into the legal aspect of the 
question of the Council's trams being supplied with electric energy by 
the Derbyshire and Nottinghamshire Electric Power Company. 

Gorton.—The Gorton electric lighting order is under offer to the 
Manchester Corporation for a term of 18 years, on condition that they 
are prepared to refund the Council all expenses incurred to date. 


Tunbridge Wells.—It has now boen ascertained that the £600 
which the Corporation omitted when making up their ascount with 
the National Telephone Company will have to be borne by the 
ratepayers. 

“The Globe.“ Electricity is now being substituted for steam in 
the driving of the whole of the machinery used by our oldest evening 
paper, current having been used fora portion of the load for a few 
years past. 

London Gazette.—The partnership existing between H. Birch 
and G. K. Spivey (trading as G. Spivey and Co.), electrical engineers, 
Clarence Works, Bradford-road, Dewsbury, has been dissolved by 
mutual consent. 

Pontypool.—The District Council have confirmed the action of a 
special meeting in writing to the electric light company stating that 
they were prepared to treat with them for the purchase of their 
electrical undertaking. 

East Barnet.—Thie Council have decided to embark on a scheme 
of electric lighting for a part of their district, at an estimated cost of 
£14,000, the proposal being to erect a dust destructor and to gene- 
rate their own electricity. 

Naval Electrical Department. —Tle Admiralty have decided to 
establish a department of electricians, The electricians will be mostly 
employed in connection with the torpedo section, and they are to be as 
highly paid as electricians in the employment of private firms. 

Kendal.—The Gas, Water, and Electricity Committee in their last 
report say that last year the output of electricity was satisfactory, 
and the output of gas, notwithstanding a considerable use of elec- 
tricity, was nearly 14 millions over that of last year, which was very 
satisfactory. 

Ebbw Vale.—Part 5 of the Ebbw Vale omnibus Bill empowers the 
Council to supply electric fittings, to grant a discount of 5 per cent. 
on all electric li ting accounts paid within a period to be fixed ty 
the Council, anil to refuse a supply to any persons in arrears wit 
their payment. 
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Londonderry.—The Corporation have obtained sanction to a loan 
of £35,000 for the axtonslon. of the electric lighting system of the 
city. The preliminary preparations for the scheme, which is intended 
to include both the supply of electricity for private lighting and power, 
will now be proceeded with. 


Hull-—The Hull Chamber of Commerce have decided to bring a 


resolution before the annus] meeting of the Associated Chambers in 
favour of inoreased facilities for trunk calls. "The resolution recom. 
mended that between 7 and 9 p.m. subscribers should be allowed 
to speak for five minutes at a minimum charge of be. 

Peterhead.—At the last meeting of the Harbour Trustees, the 
renewed application of the National Telephone Som pany for per- 
mission to lay a cable across the Junction Oanal, and to erect two 
terminal poles on either side, was granted on condition that certain 
terms and conditions were adhered to by the company. 

Wolverhampton. — The National Telephone Company have pur- 
chased premises in North-street, which ap to a recent date were used 
as a Li club. The removal of the telephome centre from the 
present site will not take place at once. The Town Council intend to 
apply for another loan of £15,000 for electric lighting extensions. 

Chinese Telegraphs.—Reuter’s Pekin correspondent wires that 
the Government have abandoned its plans for absorbing private 
interests in the telegraphs and in the China Merchants Steam Navi- 

tion Company, acting on representations made by influential officials 
that the step would prevent the organisation of other Chinese com- 
mercial enterprises. | 

Wakefield. —Mr. J. C. Pottinger has held an enquiry into the 
application by the Corporation for sanction to borrow an additional 
sum of £18,000 in connection with the electric lighting undertaking. 
The works since their commencement have been M eds success, and 
the demand has exceeded expectations. The proceedings were formal, 
there being no opposition. 

Cardiff.—At the Parliamentary Committee meeting on Monday, 
the Mayor presiding, a letter was read from the hon. secretary of the 
Tunbridge Wells Protest Committee asking the Corporation to support 
a resolution affirming unabated confidence in the policy of establish. 
ing municipal telephones. A resolution was passed in favour of 
adopting the Tunbridge Wells amendment. 

Rhyl.— The adjourned Local Government Board enquiry into the 
application cf the Urban District Council for power to borrow an 
ai itional sum of £11,800, excess of expenditure on the Rhyl electric 
light and refuse destructor works, was held on Tuesday by Mr. T. H. 
Bicknill. The inspector closed the enquiry, stating that he was 
satisfied with the figures that had been supplied to him. 

Longton.—The Town Council have decided with regard to the Bill 

roposed to be promoted by the North-West Electricity and Power 
Gas Oompany to communicate with the other local authorities in the 
Potteries, enquiring whether they would appoint representatives to 
attend a joint meeting of local authorities to discuss the proposed 
Bill, and to decide if any, and, if so, what joint action shall be taken. 


Auokland.—The Durham County Electric Supply Company are at 
resent engaged in boring operations at South Church, Bishop Auck- 
land, in order to secure a solid foundation for the erection of a gene- 
rating station for the supply of electric light and power in and about 
the Auckland district. The company are working jointly with the 
Urban and Rural District Councils of Auckland in regard to the supply 
of electric power. | 

Arbroath.—The Board of Trade have just informed the Council 
that the powers conferred upon them by the provisional order must 
now, if they are not to lapse, be given etfect to, or that the provisional 
order must be handed over to a company. The Gas and Electric 
Lighting Committee on Tuesday resolved to make enquiry as to the 
experience of the burghs of Hamilton, Montrose, and Brechin, where 
the electric light has been introduced. 

Cambridge.—Notice having been given in the local Press of the 
intention of the Cambridge Electric Supply Company, Limited, to 
apply for a provisional order for the purpose of enabling them to 
supply electricity for public and private purposes within certain areas 
outside the borough, the Town Council have decided to oppose such 
application, and they have authorised a committee to take expert 
advice if and when they think it necessary. 

Alfreton.—At the last Urban District Council meeting a letter was 
read from the Notts and Derbyshire Electric Power Company stating 
that they intended to puta generating power station down in the 
district, and the company desired to know what power the Council 
would take. For a large quantity it could be supplied for 1d. per 
unit, and in less quantities at 18d. per unit. The Council decided to 
inform the company that they could not do anything at present. 

Worthing.—The resident engineer's last report as to the progress 
of the electricity undertaking contains tlie following figures : number 
of applications to date, 191; number of consumers connected, 174; 
number of 8-c.p. lamps inum for private lighting, 9,689 ; number 
of 8-c. p. lamps for private lighting connected, 8,294 ; total number of 
8-c.p. lamps applied for including public lighting, 11,899 ; and total 
number of 8-c.p. lamps connected including public lighting, 10,544. 


West Bromwich.—The Highway Committee, in their report on 
Monday, recommended that as an experiment the gas and electric 
departments fit up and compare the respective systems of lighting on 
the tramway poles in the High-street. Further, that 12 poles be 
utilised in connection with the experiment, which be continued for a 
period of threes months at the cost of the Highways Committee. At 
he end of this time they recommend that reports as to the cost be 
submitted by the relative departments. 

Partnership.—Mr. Thomas Smith has taken his sons, Frederick 
Hardcastle Smith and Walter Tom Smith, into partnership as and 
from Jan. 1. We are informed that the latest improved machinery 
has been largely introduced into the works, which will enable 


the new firm to produce cranes of the electrie, steam, and other 
types of the most up-to-date description. The firm will in future be 
carried on under the title of Messrs. Thomas Smith and Sons, Steam 
and Electric Crane Works, Rodley, near Leeds. 

Colehester.—The electrical engineer's last report contains the 
following figures: output of electricity in units during November— 
1902 33,034, 1901 29,578, 1960 17,699 ; number of consumers at end 
of November 1902 311, 1901 218, 1900 138; total number of 
8-c.p. lamps connected—1902 19,482, 1901 12,499, 1900 9,330. The 
National Telephone Company are desirous of installing their electro- . 

hone service in Colchester, and to place their transmitters in all the 
st churches, theatres, and concert rooms, etc., available. 

Bognor.—The subject of the opening up of telephonic communica- 
tion in the town again occupied the attention of the Oouncil on 
Tuesday in consequence of a letter received from the local manager 
of the National Telephone Company, who have already commenced 
operations, their call office and the Bognor Olub instruments having 
been in use before Ohristmas. Eventually it was resolved to take no 
action in the matter, and notice was given of a motion to rescind the 
Council’s previous resolution to subscribe to the Post Office system. 

Somerset.—At the last 5 of the County Council the General 
Purposes Committee reported the deposit of the following among other 
parliamentary plans: Great Western Railway (Various Powers), Bridg. 
water Gas Company, the Somerset and District Electric Power Com- 
pany, the Bridgwater and District Electric Lighting, and the Yeovil 
Corporation Electric Lighting. It was decided to offer no opposition 
to any of the Bills bat that of the Somerset and District 'lectrio 
Power Company, to which general notice of opposition was ordered to 
be given. 

Preston.—The Town Council’ at their last meeting discussed at 
length a recommendation of the Tramway Committee not to entertain 
the offer of the National Electric Supply Company to supply current 
for the electric tramways. It was said the decision had not been 
arrived at owing to the price offered by the company, but because the 
committee felt that with modern machinery they could do as well as 
the company, if not better. An amendment to refer the minutes 
back was withdrawn, and ultimately tho committee’s recommendation 
was agreed to. 

Accidents.—A failure of the electric light occurred in the City 
on Jan. 2, which affected about 8,000 lights in the vicinity of the 
Royal Exchange. It was, however, soon set right. An explosion 
occurred in one of the culverts in Haddon-street connected with the 
electric lighting arrangements of Aberdeen, a manhole cover being 
blown away and the pavement heaved up and broken. This took 
pex at 2 p.m., and arrangements were at once made by the electric 
ighting department of the city to have the damage repaired, so that 
no stoppage of light occurred. 

Glasgow.—The Telephone Committee of the Glasgow Council have 
recommended that application be made to the Secretary for Scotland 
for further borrowing powers to the amount of £80,000, making a 
total of £300,000. Seven thousand five hundred lines are now work- 
ing, and wires have been laid for over 8,000 additional telephones ; 
1,300 orders are on hand awaiting connection ; and fresh orders are 
coming in at the rate of about 10 per day. A total of £224,800 has 
now been spent on the undertaking, and the above application is being 
made because the borrowing powers of £220,000 already obtained are 
exhausted. 

Manchester.—We understand that Mr. Metzger's report on the 
demand for current and plant available in the three generating stations 
is still under consideration. It is proposed to reduce the price of 
current for power from 13d. to lid. per unit. The gas engineer has 
submitted to the Street Mains and Lighting Sub-Committee a report 
upon electrolytic action on gas mains and pipes. He is of opinion 
that the corrosion has been caused by electrolytic action set up by 
stray electric currents. Copies of the report have been sent to 
the Special Committee on Electrolytic Action and the Electricity 
Committee. 

Perth.—Our Scotch correspondent somewhat mixed the date about 
Perth and Dundee in our last issue, and we are indebted to Mr. John 
Lambert, M. I. E. S., A. M. I. E. E., the burgh electrical engineer, for the 
following correct figures: Units generated from June, 1902, to Deo. 27, 
1902, 197,631 ; units generated from June, 1901, to Dec. 27, 1901, 
1355, 108—increase, 64,523. Lamps connected at Dec. 27, 1902, 21,055 ; 
lamps connected at Dec. 27, 1901, 14,728—increase, 6,332 (43 per 
cent.) The number of consumers at Dec. 27, 1902, was 210. The 
total number of units generated at the end of the first financial year 
(May 15, 1902) was 270,402. 

Hackney.—In presenting a report recommending the installation 
of incandescent gas burners as an improvement of the lighting of those 
roads and streets within the borough in which electric distributing 
mains have not been laid, the Works and General Purposes Committee 
last night emphasised that the adoption of incandescent gas lighting 
in any will in no way act as an impediment to the subsequent 
adoption of the electric light in such road, should the Council here- 
after deem the same to be advisable, as in that event the lam 
columns, incandescent fittings, etc., can readily be removed, and wi 
be available for use elsewhere, 

Wireless Telegraphy. — Successful experiments in wireless 
telegraphy have this week been carried out by the Marconi Company 
between Manchester and Chester, a distance of over 30 miles. 
Messages were exchanged with facility between the two towns, and 
other public demonstrations of a similar kind are to be undertaken in 
other parts of the country. Colonel Templer, who has charge of the 
army electricity and balloon department at Aldershot, watched the 
experiments on behalf of the War Office. It has been decided to erect 
an installation of Marconi's wireless telegraphy in Somaliland for use 
during the advance of the British expedition on the Mullah, in order 
to keep in touch with the warships at Berbera. 
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Wrexham.—The Electricity Supply Committeo have received 
notice of the intention of a local syndicate to apply for parliamentary 
powers to erect generating stations and lay mains for the supply of 
electricity and power gas throughout a district comprising the county 
of Chester, the greater portion of the county of Flint, including the 
borough of Flint, the urban districts of Buckley, Connah's Quay, 
Mold, and Holywell, and the rural districts of Holywell and 
Hawarden, the portion of the county of Denbigh comprising the 
borough and tum] distriet of Wrexham, the northern portion of the 
county of Stafford, and the north-western corner of Derbyshire, Steps 
are being taken to protect the interests of the Oouncil. 


Hebden Bridge.—The Halifax Council are offering to supply the 
Urban District Council with electricity at the following charges: for 
a supply between 6 a.m. to 4 p.m. 14d. per unit, for a supply between 
4 p.m. and 6 a. m. at 29d. per unit up to 15,000 units per annum, 
23d. per unit between 15,000 and 30,000 units taken per annum, 
24d. per unit over 30,000 units per annum, provided the maximum 
demand does not exceed 200 e. h. p. at a time. In case the increased 
demand necessitates the extension of the Corporation plant at their 
Hebden Bridge sub- station, a fresh agreement as to the terms is to be 
entered into 8 the District Council and the Corporation, the 
date of the agreement to be from the first day of supply. 


Ludlow.—At the last meeting of the Town Council it was decided, 
subject to the sanction of the Board of Trade, to sell the electric 
lighting provisional order which the Corporation obtained three years 
ago to Mr. William Norton, a local auctioneer, who undertakes to 
register a company under the title of the Ludlow Electric Light and 
Power Company, Limited, to work the undertaking. We understand 
that the price agreed upon provisionally is £225, and the company 
agree to supply the Corporation with light at 4d. per unit, private 
consumers at 6d. They also undertake to destroy the combustible 
refuse of the borough at the rate of 1s. a ton. The Corporation have 
the option of purchasing the works at the expiration of 10 years, 15 
years, and 21 years. 


York.—At the last meeting of the Council, Alderman Sir J. Sykes 
Rymer, in moving the adoption of the report of the Finance Com- 
mittee, alluded to the letter of the city auditor (Mr. Pulleyn), which 
appeared in our last issue, with respect to there being no depreciation 
account in the accounts of the Electric Lighting Committee, and said 
the Finance Committee was not responsible for the views of the 
auditor, and he did not think that he endorsed altogether his views 
with regard to the depreciation account. The machinery would not 
last 25 years, but the land would last over 100 and the building 
would last more than 25 years, and that was a moderate length of 
time to have the loan, and if it was properly liquidated he thought it 
was very fair finance. 


Burton-on-Trent.—The Gas and Electric Light Committee have 
issued a circular in which they particularly desire to call the atten- 
tion of their customers, the residents, and business people in High- 
street and Station-street, to the tramways which are proposed to be 
laid down early in 1903, and to ask them to be good enough to com- 
municate with the engineer (Mr. F. L. Ramsden) if there is any 
probability of their requiring new, additional, or increased supplies of 
either gas or electricity for lighting, heating, or motive power, as if 
such should be the case it is very desirable, in the interests of the 
ratepayers, that roe should be made for these supplies before the 
tramways are laid down, so as to obviate the necessity of taking up 
the roadway afterwards.” 


North-Westorn Power Co.—This Company has been formed for 
the purpose of obtaining parliamentary powers to establish a company 
for the supply of electricity in bulk to local authorities and power 
users throughout the county of Chester and portions of the counties of 
Statford, Derby, Flint and Denbigh. The district has an area of 
about 2,000 square miles, and includes 4 county boroughs, 14 boroughs, 
48 urban districts, and 31 rural districts. Out of these 97 authorities 
only 13 at present have works established, supplying electricity on a 
small scale. The undertaking will supply gas as well as electricity. 
The title of the company is the North-Western Electricity and Power 
Gas Syndicate. Mr. T. O. Callender, of Callender’s Cable Construz- 
tion Company, Limited, is the managing director. 


American Pacific Cable.—The American cable between San 
Francisco and Honlulu was completed on Jan. 2 and worked pue : 
Congratulatory messages were exchanged between President Koosevelt 
and Governor Dole, of Hawaii, by direct wire from San Francisco to 
the White House, Washington. The event was celebrated by public 
festivities at Honolulu. The cable will be extended to the Philippines. 
The first messages were sent over the cable on Jan. 6, one being from 
England by the Silvertown Company, which has constructed the 
cable. The Sandwich Islands are thus for the first time brought 
into telegraphic connection with England and America. Previously 
Honolulu was dependent upon steamers from San Francisco, and 
their odi was eight days behind, The rate per word from England 
is 3s. 7d. 


Stock Exchange.—The Stock Exchange Committee have appointed 
Jan. 14 special settling day for the Mctropolitan Electric Tramways 
514,016 5 per cent. cumulative preference shares of £1 each, fully 
paid, Nos. 500,001 to 814,016, and 314,016 deferred shares of £1 each, 
fully paid, Nos. 1,000,001 to 1,314,016, and have ordered the said 
securities to be quoted in the official list. Applications have been 
made to the Stock Exchange Committee to appoint a special settling 
day in and to grant a quotation to the British Electric Traction Com- 
pany's further issue of 75,000 6 per cent. cumulative preference shares 
of £10 each (issued at £2 premium), £5 paid, of which £3 is capital 
and £2 premium. The committee have further been asked to allow 
Callender's Cable and Construction Company's further issue of 
£110,000 44 per cent. first mortgage debenture stock (redeemable) to 
be quoted in the official liat. 


— 
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King’s Sanatorium.—In another column we refer to plans and 
essays in conncctiou with the erection of the King’s Sanatorium in 
England for the treatment of tuberculosis. Those drawings and plans 
which gained the prizes of £500, £200, and £100 respectively offered 
by his Majesty the King for the three best essays on this subject, were 
published in the Lane on Friday, with a preface by Sir W. H. Broad- 
bent, Bart., K. C. V. O., M. D., F. R. O. P. e first prize for an essay 
on the erection of a sanatorium for the treatment of tuberculosis in 
England, together with appendices and illustrative plans, was awarded 
to Arthur Latham, M.A., M.D.Oxon, M.A.Cantab ; the second prize 
for essay for the erection of a sanatorium in England for the treat- 
ment of tuberculosis fell to F. J. Wethered, M. D., F. R. C. P. Lond.: 
and the third prize for essay and plans for the erection of a sanatorium 
for tuberculosis to E. Coleby Morland, M. B. 


Cupar.— The District Committee of the Fife County Council on 
Tuesday carried the following resolution: That this meeting is of 
opinion that the draft of the Fife Electric Power Order does not 
contain provisions sufficient for tho protection of roads, streets, bridges, 
water, drainage, and lighting works and plant and other property 
vested in the local authorities of counties and districts, and should 
have added thereunto such additional protective provisions as are 
contained in the Clyde Valley Electric Power Act, 1901, and that the 
County Council of Fife be asked to oppose the making of the order 
applied for by the Fife Electric Power Company with a view to having 
added to the said order such additional provisions as are herein 
indicated and called by the petition in name, and, on belialf of the 
County Council and of this committee, and any other district committee 
which may concur in opposing the making of the said order.“ 

Demerara Cable.--The West India and Panama Telegraph 
opt in July, 1889, reduced the tariff from Demerara to Great 
Britain from 15s. 04d. to 7s. O4d. The company point out that this 
measure did not in the least inorease the traffic, and that the traffic 
from the whole of the United Kingdom and Europe to Demerara, 
including Government dispatches, for the 12 months ending June last 
55 12 words per day, and that the entire traffic from Demerara 
to Cuba, North America, the United Kingdom, and Europe did not 
exceed an average of 32 words per day, and that with such traffic as 
this it was obvious that a further reduction of rate could not be made 
unless the colony could see its way to guarantee the cable companies a 
minimum income. Since 1871, when cable communication was estab- 
lished to Demerara, the section of cable between the colony and 
Trinidad had, it is stated, been worked at a loss notwithstanding the 
subsidy grant. 


“Magazine of Commerce.”—In the Jauuary number, excellently 
illustrated, we note an article on The Bankers’ Clearing House,” in 
which it is stated that for the first nine months of the year 1902 the 
total clearings of the London Bankers’ Clearing House amounted to 
the colossal sum of £7,516,012,000, which is far in excess of all 
1 records, and more than the aggregate for the full year 1897. 

hese enormous figures hardly suggest that British trade is on the 
decline. The growth of the work of the Clearing House and of our 
banking system is well illustrated by the statistics available. In 1839 
the total clearing amounted to 2954, 401, O00; by 1868 they had 
risen to 23, 425. 185, 000. The following figures indicate the farther 
development: 1870, £3,914,220,000 ; 1880, 5.795, 238,000 ; 1890, 
£7,801,048,000 ; 1900, £8,960, 170, 000; 1901, £9,561,169,000. The 
largest amount cleared on any one day was £109,145,000, on 
March 15, 1901. 

Newoastle-on-Tyne.—The Bill which is being promoted in the 
next session in order to obtain parliamentary sanction to the transfer 
of the electricity undertaking of the Walker and Wallsend Union Gas 
Company to the Newcastle-upon-Tyne Electric Supply Company, 
Limited, states that the consideration for the transfer is to be the 
pun to the Walker Gas Company of the sum of £2,500, 7,009 
fully-paid ordinary shares, and 7,009 fully-paid preference sliares of 
the company, each of the nominal value of £5, to be allotted to the 
holders of the shares in the electricity capital of the Walker Gas 
Company. The standard rate of dividend is fixed at 5 per cent. 
Excess profits may be invested and form an insurance fund. Authority 
is sought for the company to enter into an agreement with the North. 
Eastern Railway Company to supply electrical energy in bulk for 
motive power or lighting purposes. The petty sessions wore held for 
the first time at the Moot Hall on Saturday, after an interval during 
which the electric light has been very successfully installed, 20 groups 
of three lights each having been provided. 

Oban.—The electric lighting installation, which has been carried 
out by the Corporation under the Oban Electric Lighting Order, 1901, 
has been conipleted, and the light is to be switched on on Thursday 
evening. The installation is on the continuous-current three-wire 
system, the pressure at consumers’ lamps being 230 volts. Distribut- 
ing mains have been laid in the principal streets of the town. The 
Esplanade, North Pier, and the main streets are lit by 51 arc lamps, 
the posts carrying these having also brackets for incandescent lamps, 
which will be switched on in place of the arc lamps late at night. In 
other thoroughfares Nernst lamps will be tried in the existing 
lamp-posts. The yenerating station is situated at Lochavullin. 
The plant at present installed consists, in the  boiler-house, 
two Babcack and Wilcox water-tube boilers, each of sufficient 
size to supply steam for engines of about 500 h.p. The boilers 
are ally arranged to burn Scotch coal with a minimum of 
smoke. A large feed tank is provided and a feed pump of Messrs. 
J. P. Hall and Co.'s manufacture, also a Green's economiser having 
96 tubes. In the engine-room are three steam dynamos, each consist- 
ing of a vertical compound high-speed engine coupled direct to a 
continuous-current dynamo, and running at 500 revolutions per minute. 
Each engine is of about 100 h.p. The whole installation has been 
carried out from the designs of Burstall and Monkhouse, Westminster, 
Mr. M. P. Plunkett being resident engineer for the Corporation. Mr, 
Alexander Shairp, C. E., Oban, was architect for the station, 
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Incorporated Municipal Electrical Association.—The eighth 
annual convention will be held at Sunderland on July 15, 16, 17, 
and 18, 1903. We are informed that members, associate members, 
or associates willing to read a paper must send in their names to the 
secretary before Jan. 31, 1903, together with the title of the paper, for 
the consideration of the 990 Prizes of the value of £5. 5s., 
£5. 5s., and £1. 1s. are offered by the council of the association for 
the best papers presented by associates on some approved subject con- 
nected with municipal electrical engineering. he following new 
regulations have been made: (1) Associates wishing to compete must 
sent their names to the secretary, together with the suggested titles of 
their papers, before Jan. 31. No paper will be received of which 
notice has not been given by this date. (2) An associate whose sub- 
scription for the current year is unpaid will be ineligible to compete. 
(3) Each competitor must submit a typewritten draft of his paper 
(written in the third person), accompanied by a declaration stating it 
to be his unaided work. Papers must be in the secretary’s hands 
not later than March 31 in each year. (4) The papers will be 
referred to the editing committee for consideration, the award being 
made by the council, whose decision on any matter arising out of 
these conditions shall be final. (5) The award of the council will be 
made known to competitors at least one month previous to the date of 
the annual convention. (6) The author of any premiated paper may 
be called upon to read it at the annual convention, in which case it 
will be printed in the Proceedings. The first premiated paper will in 
any case be so printed. (7) The prizes will consist of books or instru- 
ments to be selected by the successful authors, and these will be 
presented at the annual convention. (8) The council reserves the right 
of withholding any or all of the prizes, according to the merit of the 
papers received. l 

Exeter.—The Mayor and Corporation last week attended in state 
the foundation-stone laying by Mr. E. J. Domville, J P., of the new 
city electric light and power station at the Basin. Mr. Cameron, the 
architect, presented Mr. Domville with a handsome silver trowel, 
engraved as follows: ''Presented to Edward J. Domville, J.P., on 
the occasion of laying the foundation stone of the Exeter electricity 
station, Jan. 1, 1903“; and Mr. Brealey, the builder, handed him a 
silver-mounted mallet. The foundation stone, which was of Devon. 
shire marble dug out of the site, bears the following inscription : 
City of Exeter electric light and power station. This stone was laid 
Jan. 1, 1903, by Edward Domville, J.P., for seven years (1895-1902) 
chairman of the Electric Lighting Committee. Donald Cameron, 
M. I. E. and S. Scot., architect ; Hector Douglas Munro, M.I.E.E., 
engineers ; William Richard Brealy, builder." The foundation stone 
was laid in what will be the entrance hall. The section of the build- 
ing which is now being carried out has a capacity for plant of 
2,500 h.p. It will consist, on the ground floor, of an engine-room, 
103ft. by 45ft., lined with glazed bricks; a boiler-house, 103ft. by 
56ft. ; a pump-room, repairing shops, test-rooms, and economiser 
chambers, The first-floor level will comprise committee-rooms, switch- 
rooms, messrooms, stores, offices, etc., all opening on to a gallery 
overlooking the large engine-room. Over the boiler-house will be an 
actual bunk capacity for 800 tons. The chimney will rise to about 
160ft. The generating plant is to be supplied by the Westinghouse 
Company. As much as possible of the material and fittings required 
are being do asa locally, the ironwork for the roofs being manufac- 
tured by Willey and Co. The land required to complete the site cost 
£2,000, the building contract amounts to £14,000, equipment con- 
tract £350,000, and the money required for outside equipment and 
other details brings the amount of the loan obtained by the Corpora- 
tion for carrying out the seheme to £68,000. 


The Iron and Steel Institute. —The council of the Iron and Steel 
Institu te again draws attention to a research scholarship or scholar- 
ships, of such value as may appear expedient to the council from 
time to time, founded by Mr. Andrew Oarnegie (vice-president), who 
has presented to the Iron and Steel Institute sixty-four 1,000dol. 
Pitteburg, Bessemer, and Lake Erie Railroad ioe ea 5 per cent. 
debenture bonds for the purpose, which will be awarded annually, 
irrespective of sex or nationality, on the recommendation of the 
council of the institute. Candidates, who must be under 35 years of 
age, must apply on a special form before the end of February to the secre- 
tary of theinstitute. The object of this scheme of scholarships is not to 
facilitate ordinary collegiate studies, buc to enable students who have 
passed through a college curriculum, or have been trained in industrial 
establishments, to conduct researches in the metallurgy of iron and 
steel and allied subjects, with tho view of aiding its advance or its 
application to industry. There is no restriction as to the place of 
research which may be selected, whether university, technical school, 
or works, provided it be properly equipped for the prosecution of 
metallurgical investigations. The appointment to a scholarship shall 
be for one year, but the council may at their discretion renew the 
scholarship for a further period instead of proceeding to a new election. 
The results of the research shall be communicated to the Iron and 
Steel Institute in the form of a paper to be submitted to the annual 
pue meeting of members, ei if the council consider the paper to 

of sufficient merit, the Andrew Carnegie gold medal shall be 
awarded to its author. Should the paper in any year not be of 
sufficient merit, the medal will not be awarded in that year. Last 
year the Andrew Carnegie gold medal was awarded to Dr. J. A. 
Matthews, New York, and scholarships, each of the value of £100, 
were awarded to Messrs. O. Boudouard, Paris; W. Campbell, New 
York; A. Campion, Coopers Hill; P. Longmuir, Manchester ; 
E. Schott, Berlin ; and F. H. Wigham, Wakefield. 


Linthwaite.—At the last Urban District Council meeting the 
following resolution was agreed to: That in accordance with the 
notice of the Mayor, aldermen, and burgesses of the borough of 
Huddersfield of May 22, 1902, the consent of this Council be and 
hereby is given to- the application by the Corporation to the Board of 
Trade for a provisional order authorising the Corporation to supply 


electricity for any public or private purposes within the area of the 
district of this Council." tt was also decided that the following 
letter be sent with the above resolution of consent: That for the 
purpose of preventing the consent to the electric lighting order being 
used in support of any process which may hereafter be commenced by 
the Corporation for the incorporation of Linthwaite in the borough, this 
Council confirm the statements made, and approve the position taken 
respecting this matter by their representdtives at the conference 
held with the representatives of the Corporation on Nov. 14; they 
further record the faet that they would themselves have promoted the 
order, had the law enabled the Corporation to takea transfer of the 

wers of, or work under an order so promoted. That as this is 
impossible, their position must be taken to be the same as if the 
order had been promoted by Linthwaite. That this consent denotes 
no approval of incorporation, and that this statement of position is 
made in order that the Council, or their successors, may not be 
prejudiced by such consent in dealing with or opposing any such 
application for incorporation. That a draft agreement between the 
Corporation and Linthwaite, embodying the terms of supply of 
energy, etc., settled in conference on Nov 4, be approved, and the 
seal of the Council be affixed to the engrossment thereof. That the 
clerk be authorised to act as solicitor in the matter of such agreement. 
That the clerk be authorised, as solicitor, to obtain such special 
assistance, and, in case of urgency, to take such steps as he may 
deem necessary for the purpose of protecting the interests of this 
Council in the matter of the electric lighting order." 


Belfast.—Some time ago the city electrical engineer prepared a 
summary of systems of charging for electricity for lighting from 204 
towns of populations above 20,000 and other statistics. It stated that 
122 towns employ the demand system (40 having an alternative flat 
rate), and of these 102 towns had higher rates than Belfast and eight 
lower. The flat rate was employed by 122 towns (40 having an alter- 
native demand system), and of these 106 towns had a rate higher than 
the average price in Belfast and six towns lower. The committee, 
having considered the report, resolved that they could not recommend 
& flat rate, as the demand indicator system seemed to be the more 
just. The engineer also submitted a copy of his report of April, 1901, 
in d ido to the method of charging for electricity. In it he pointed 
out that the object of à maximum demand m of charging was to 
encourage long-hour profitable consumers and to discourage short-hour 
unprofitable consumers. The maximum demand system aimed at 
providing a revenue from each consumer sufficient to pay that con- 
sumer's proportion of the standing charges ; when that was paid the 
consumer should obtain all surplus energy at only slightly more than 
the works cost price, or, in other words, the object in view was 
to make consumers pay in proportion to the cost of supplying 
them. The system as iu operation in Belfast was as allows | 
6d. per unit is charged for all current consumed equivalent to 
the consumer' maximum demand for one hour per day per 
annum. All current consumed beyond this quantity is charged for 
at 2d. per unit. Last week the committee proposed to adopt the 
demand indicator system. During the discussion it was said that 
nearly one-quarter of the total current for lighting purposes was sold 
at an average price of less than 3d. per unit, while only 8 per cent. 
was sold at the average price of 6d. per unit. Attached to the report 
was a diagram showing how the cost of producing electricity is reduced 
by utilising the plant for longer running hours, and how (by means of 
the present system of charging) the price charged to consumers for 
electricity is reduced to long-hour users, The diagram also showed 
that the short-hour users, although they pay the highest prices, are 
an ectual loss to the undertaking, while the long-hour users paying 
the lowest price are the profitable consumers. It was argued that by 
the introduction of a flat rate the Corporation would penalise their 
best long-hour consumers, and possibly lose a number of them, and at 
the same time incur à further loss on the supply to the short-hour 
eonsumers, but that a flat rste might be introduced for domestic 
lighting. Finally, an amendment was carried as follows: That the 
minutes be adopted, with the exception of that portion relating to 
charges for eurrent. 


Maidenhead.—At the last meeting of the Town Council the 
Electric Lighting Committee submitted a report, which wassupplemented 
by the Mayor. The committee started by saying that they had chosen 
the Mayor as their chairman for the current year, and that the easy- 
wiring contract had now been completed. They also introduced a 
report by the resident electrical engineer giving figures for the con- 
sumers' department as follows: applications, 75 ; lamps applied for 

rivate lighting, 3,765; services laid, 45; tested and connected, 20. 

ith regard to an alternative tariff for power, the engineer stated 
that he found that for the intermittent and moderate demand the 
present flat rate of 3d. per unit was as low a price as the Corporation 
could supply energy at for some time to come, and to small users is 
by no means a prohibitive rate. By charging a sufficiently high rate 
for the energy used during the first hour to cover the cost of keeping 
the eee plant, mains, etc., ready for supply, all the further 
energy could be sold at works cost, which would be very low, plus a 
margin for profit. Based on this principle, an alternative tariff of 7d. 
per unit for the first hour's consumption at maximum demand and 
14d. per unit for all further energy, the prices which it is proposed 
sould then be paid per unit would be as follows: consumers 
using the maximum demand one hour per day 7d. per unit, two hours 
44d., three hours 34d., four hours, 2:d., five hours 2%d., six hours 
2*:d., seven hours 2d., eight hours 2y,d., nine hours 2¢,d , and 
10 hours 2d. per unit. The Corporation would be able to supply 
at a profit at this rate, and consumers using their maximum 
doneid over three hours per day would get their energy cheaper than 
at the ordinary fixed rate of 3d. per unit, the amount of reduction being 
proportional to the length of their daily use of the plant kept ready for 
them. The committee recommended that the tariff contained in the fore- 
going report be adopted by the Council as an alternative rate of 
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charge for power; also that the lighting of Blackamore-lane and 
Fishery Estate, localities where the mains are already laid, and any 
other localities as may hereafter be decided upon, shall be included in 
a general scheme for extending public lighting ; and, further, that the 
consulting engineers be directed to prepare and submit such a scheme 
accordingly, and that the Jubilee clock tower be lighted electrically, 
at 6d. per unit, the consumption being registered by meter. The 
committee are in communication with the National Telephone Com- 
pany as to their terms for supplying tclephonic communication 

etween the Guildhall and the central station, and between the 
Guildhall and the borough generally. The following spare arma- 
tures are to be provided — namely, one spare armature for 
balancing transformer, £27; one spare armature for booster 
motor, £21; one spare armature for booster generator, £21. The 
Mayor, in moving the adoption of the report, said that at the present 
time the number of connected lamps was 3,199. "That represented 
68 services. "They had received applications for over 84 services, and 
matters were going on from the connections’ point of view very satis- 
factorily. Since Doc. 9 they had sold 2,000 units, which meant that 
they had made all their works cost. The Mayor explained difficulties 
that had arisen owing to rain finding its way into the manholes, and 
said the covers were bone changed for a better class of covers for use 
all over the town. The Mayor said that, roughly, they would have 
£1,000 capital over when all the contractors were paid. With about 
one exception, the contracts came out at less than the engineers' esti- 
mates. Satisfaction was expressed at the very careful and successful 
estimating of their engineers, Messrs. Burstall and Monkhouse. The 
report was adopted. 

NN a 


PROVISIONAL PATENTS, 1902. 


Dec. 19- 

28037. Improvements in attaching telephone instruments to 
telephone boxes, Thomas Turner, 62, St. Vincent-street, 
Glasgow. 

$8039. Improvements in apparatus used as standards or 
brackets for gas or electric light John Bernard 
Morrell, 30, Orchard-road, Erdington, Birmingham. 

26049. Improvements in and oonnected with magnetic oom- 
passes. Thomas Ernest Halford, 82, Mark-lane, London. 

28071. Improvements in switches for alternating electric 
current systems. Christian Rieder, 7, Ely-place, London. 
(Complete specification. ) l 

28078. A method for making electrical conductors from 
materials which are non-conductors or poor conductors. 
Gustav Pommerhanz and Heinrich Wien, Birkbeck Bank- 
chambers, Southampton-bnildings, Chancery-lane, London. 

28080, Improvement in electric motor controllers. Joseph 
Gershom Childs, 145, Farringdon-road, London. 

28081. Improvements in contact boxes for electric railways. 
William Milton Brown, 45, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

$8087, Improvements in compensating friction in electric 
meters. Frank Powell Cox, 83, Cannon.street, London. 
(Date applied for under Patents Act, 1901, Jan. 22, 1902, 
being date of application in United States.) 

28092. Improvements in and relating to arc lamps. 
Carbone, 322, High Holborn, London. 

28109. Improvements in orrelating to coherers for use with 
setheric electrical apparatus. Ferdinand Schneider, 111, 
Hatton-garden, London. (Complete specification.) 

28104. Improvements in switches for double-fillament electric 
lamps. Levi Lobenthal and John McCullough, Birkbeck 
Bank-chambers, Southampton-buildings, ^ Chancery-lane, 
London. (Date applied for under Patents Act, 1901, May 22, 
1902, being date of application in United States.) (Complete 
specification.) 

28100, An improved process for electroplating iron and steel. 
Sherard Osborne Cowper-Coles and Cowper-Coles Inventions 
Development Oompany, Limited, 3, Olements-lane, London. 

$8110. An invention for the production of a standard silver 
alloyed with zinc, The Cowper-Coles Inventions Develop- 
ment Company, Limited, and Sherard Osborne Cowper-Coles, 
3, Clements-lane, London. 


Dec. 20. ö 

28167. Improvements in electric systems of signalling for rail - 
ways. Harold Gilbert Brown, 11, Southampton-buildiugs, 
Chancery-lane, London. (Date applied for under Patents 
Act, 1901, Oct. 10, 1902, being date of application in United 
States.) . (Complete specitication.) 

28170. Improvements in or relating to telephone systems. 
Franz Stock, 111, Hatton-garden, London. (Complete 
specification. ) 

28171. Improvements in or relating to telephonic systems. 
Franz Stock, 111, Hatton-garden, London. (Complete 
specification. ) 

Dxc. 22. 


28238. Improvements in and relating to electric ignition 
apparatus for explosion motors. Ernst Jahr, 36 
Ohancery-lane, London. 

28263. Improvements in motors and regulating devices for 
controlling and economising Glectrical energy on 
electrically-propelled vehicles. Jolin Smith Haworth, 
46, Lincoln's-inn-fields, London. 


Tito Livio 
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28966. Improvements in and relating to arc lamps. Tito Livio 
Carbone, 322, High Holborn, London. 


DEC. 23. 
28908. The electro-signalgraph. di pam Augustus Loveland, 
77, Churchill-road, South Croydon, Surrey. 
An electric lamp support and flexible cord protector. 


Thomas Barton, The Electric Works, Ainsworth-street, 
Blackburn. 


Improvements in 


28304. automatic minimum and reverse 
current circuit breakers. Bertram Thomas and Eustace 
Thomas, The  Cornbrook Telegraph Works, Hulme, 
Manchester. 

. Improvements in or connected with electric fans. 

George Davis, 34, Victoria-street, London. 

Improvements in telephone exchange working. 
Bertram S. Cohen, Telephone House, Victoria-embankment, 
London. 

. An electrical fire cauldron. Harry Peirson, 6, Broad. 
Street House, London. 

Improvements in electrolysing processes and appli- 
ances. Jasper Wetter, 37, Easex-street, Strand, London. 
(The Elektrizitüts-Aktiengesellschaft vormals Schuckert und 
Co., Germany.) 

Improvements in locking devices for electric glow 
lamps and the like. James Denvers and Thomas 
McLeish, 6, Lord-street, Liverpool. 

Improvements in meters for indicating the state of 
charge of an electric battery. Arthur Olifton Kelly, 
77, Chancery-lane, London. 

. Improvements in enclosed arc lamps. Thomas Hamilton- 

Adams, 4, South-street, Finsbury, London. 


Improvements in or relating to electric couplings, 
connectors, and the like. Sir David Lionel Salomons, 
Bart., 111, Hatton-garden, London. 

Improvements in the regulation of electric motors. 
Vickers, Sons, and Maxim, Limited, and Alfred Dawid 
Williamson, Birkbeck Bank-chambers, Southampton-build- 
ings, Chancery-lane, London. 


Dec. 24. 


. Improvements in and relating to electric trolley 
collectors. Edward Williams Wynne, 35, South John- 
street, Liverpool. | 
. Improvements in telephones.  Bertil 
Hillaries-road, Gravelly-hill, Birmingham. 
. Improvements in regulating electric circuits. Henry 
Leitner and Richard Norman Lucas, Rose Villa, Byfleet, 
Surrey. 

Improvements in electric switches. Henry Leitner and 
Richard Norman Lucas, Rose Villa, Byfleet, Surrey. 


Improvements in means for controlling variable-speed 
dynamos. Henry Leitner and Richard Norman Lucas, 
Rose Villa, Byfleet, Surrey. 

Improvements relating to the transmission without 
wires of clectromagnetic signals. Henry Harris Lake, 
45, Southampton-buildings, Chancery-lane, London. (John 
Stone Stone, United States.) 

Improvements in connection with the trolley poles of 
electric tramcars and the like. Carl Rasmus Frederik 
Hommel and Reinholdt Johan Hommel, 72, Cannon-street, 
London. 

Improvements in wireless electric telegraph systems. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (John Stone Stone, United States.) 

Improvements in electric lampholders. Hugo Hirst 
and Victor Zingler, 71, Queen Victoria-street, London. 

Improvements in electric wireless telegraph systems. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (John Stone Stone, United States.) 

Improvements in and relating to electric accumulators. 
Herbert John Haddan, 18, Buckingham-street, Strand, 
London. (Société Francaise  d'Accumulateur Tudor, 
France. ) 

Improvements in  eleotromagnets and armatures 
actuated for translating electric current into action. 
Albert Favarger, 40, Chancery-lane, London. (Complete 
specification. ) 

Improvements relating to wireless electric telegraph 
systems. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (John Stone Stone, United 
States. ) 

Improvements relating to electric wireless telegraph 
systems. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (John Stone Stone, United 
States. ) 

Improvements in conductors or oscillators for use in 
electrical wireless telegraphy. Henry Harris Lake, 45, 
Southampton-buildings, Chancery-lane, London. (John Stone 
Stone, United States.) 

26552. Improvements relating to conductors or oscillators 

for use in electrical wireless telegraphy. Henry 

Harris Lake, 45, Southampton-buildings, Chancery-lane, 

London. (John Stone Stone, United States. 


Brander, 7, 


28487. 


28510. 


28515. 


23518. 


28521. 


28528. 


28550. 


38551. 


THE ELECTRICAL ENGINEER, JANUARY 9, 1908. 


71 


' Dec. 27. 


285906. Improvements in electrie switches for stopping and 
reversing electric motors. George Herbert Whittingham, 
52, Chancery-lane, London. (Complete specification. ) 

Improved magnetic brake and damper of vibrations. 
William Thomson, Baron Kelvin of Largs, and Kelvin 
and James White, Limited, 154, St. Vincent-street, 
Glasgow. ) 

Improvements in trolley heads for overhead electric 
traction. Frederick Kennington and David Ladley 
Fawcett, 1, Queen Victoria-street, London. 


De. 29. 


Improvements in apparatus for controlling and direct- 
ing electric currents in oonnection with dynamo- 
electric machines. James Atkinson, Beuaire, Marple, 
Stockport. 

. Improvements in and connected with the electric 
transmission of energy without connecting wires. 
Louis Heathcote Walter, 2, Round  Church.street, 
Cambridge. | 

Improvements in telephones and apparatus oonnected 
therewith. Claud Salusbury Foljambe Mellor, 20, Charing 
Cross-road, London. 


Dec. 30. 


Improvements in fusible safety devices or “cut-outs ” 
used in connection with electricity systems. George 
MacGregor, Penny Bank-chambers, Halifax. 

Improvements in conduits or carriers for electric 
cables. William Oates, Palatinetchambers, Market-street, 
Halifax. 

28736. Improvements in glass bulbs or globes for incandescent 
electric lamps and the like. Patrick Kennedy, Prince’s- 
chambers, Wolverhampton. 

Improvements in etheric telegraphy. Walter Jamieson 
and the Scottish Wireless Electric Syndicate, Limited, 116, 
Hope-street, Glasgow. 

28746. A new and improved method of laying and insulating 
underground conductors for the transmiesion of 
electrical energy. Henry Goddard, Greenbank, Helsby, 
near Warrington. 

Improvements in motor dispatch boxes for use in an 
electric postal service. Roberto Tacgyi Piscicelli, 33, 
Chancery-lane, London. (Complete specification. ) 

Improvements in or relating to railway electric 
signal systems. Alfred Julius Boult, 111, Hatton- 
garden, London. (Slaughter William Huff, United States.) 
(Complete specification. ) 

Improvements in and relating to insulating supports 
for electric conductors. Johan Marinius Andersen and 
Albert Anderson, 11, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

Improvements in receiving apparatus 


28728. 


28731. 


28744. 


28701. 


28703. 


28768. 


for wireless 


telegraph systems. Eugéne Diakoff, 55, Chancery-lane, ’ 


London, 

Improvements in storage or secondary batteries. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (Charles Henry Clare, United States.) 
(Complete specification.) 

Improvements in eleotric heaters and rheostats. Max 
Carl Krueger, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

Improvements in galvanic batteries. The Halsey 
Electric Generator Company, Limited, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(The Halsey Electric Generator Company, United States.) 
(Complete specification. ` 

. Improvements in galvanic batteries. The Halsey 

Electric Generator Company, Limited, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(The Halsey Electric Generator Company, United States.) 
(Complete specification.) 

. Improvements in galvanic batteries. The Halsey 
Electric Generator Company, Limited, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(The Halsey Electric Generator Oompany, United States.) 
(Complete specification. ) 

Improvements in and in connection with galvanic 
batteries. The Halsey Electric Generator Company, 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (The Halsey Electric Generator 
Company, United States.) (Complete specification. ) 

Improvements in galvanic batteries. The Halsey 
Electric Generator Company, Limited, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(The Halsey Electric Generator Company, United States.) 
(Complete specification. ) 

28819. New or improved method of and apparatus for electro- 

magnetically transmitting power. Walter Charles Head, 
173, Fleet-street, London. 

28832. Improvoments in regulating devices for controlling 
and economising electrical energy on electrically- 
propelled vehicles. John Smith Raworth, 46, Lincoln’s- 

inn-fields, London. 


28805. 


28808. 


28820. Improvements in electrodes for primary batterios. 
Theodor Mann and Carl Goebel, 46, Linooln’s-inn- fields, 
London. 

A new or improved method of protecting electric 
cables from the effects of current surgings. William 
Da Bois Duddell and Charles Pratt Sparks, Norfolk House, 
Norfolk-street, Strand, London. 

An improved circuit breaker for overhead electric 
conductors, especially for tramways on the trolley 
system. Gaston Bellangé, 40, Chancery-lane, London. 

Dec. 31. 

Improvement in secondary batteries. Sherard Cowper- 
Coles and Co., Limited. and Sherard Cowper-Coles, 82, 
Victoria-street, Westminster, London. 

Improvements in electric switches. Henri Pieper, 24, 
Temple-row, Birmingham. 

Improvements in electric rheostats. Henri Pieper, 24, 
Temple-row, Birmingham. 

Improvements in trolleys for electrical tramcars and 
other electrical vehicles. Robert Harding Rains, 362, 
St. Helen’s-road, Bolton. 

$8915. Improvements in switches for electric circuits. Harve 
Reed Stuart, Westinghouse-building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
Jan. 6, 1902, being date of application in United States.) 
(Complete specification.) 

Improved safety apparatus for use with overhead 
electrical tramways. Herbert Frederick Hill, 37, 
Chancery-lane, London. (Complete specification. ) 

28943. Improvements in or relating to electrical measuring 
instruments. Rollo Appleyard, 111, Hatton-garden, 
London. 

28950. Improvements in electrical signalling apparatus for 
5 John William Mackenzie, 40, Chancery-lane, 

ondon. 


28848. 


28857. 
28858. 


28932. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Jan. 15, 1903. 
1901. 
26341. Multiple-conductor systems of electrical distribution. 
British Thomson-Houston Company, Limited. (Lunt.) 
26345. Means for transmitting electrical energy. British 
Thomson-Houston Company, Limited. (Woodbridge. ) 
26483. Electric demand indicators. Lorrain. (Macdonald.) 
26744. Signalling on electric traction systems. Jones. 
26746. Process or method of manufacturing clectric or other 
lamp globes. Bohm. 
1902. 
1967. Manufacture of electric cables for telegraphic and 
telephonic purposes. Dover. 


2018. Junction boxes for electric wiring. Waldron and 


White. 
2352. Automatic means for breaking electric  oirouits. 
Ferguson and Kelvin and James White, Limited. 
2584. Rheostats or electrical resistances. Rigby and Scott. 
2674. Electric meters of the thermal type. Thomsen. 
4262. Telegraph instruments. Cunningham. (Bing and 
Nevill.) 
9592. Electrical fuse boxes. Moy, Bastic, and Ernest F. Moy, 
Limited. 
20552. Electric switches. Waterman. 
20970. Electric insulator. Kerkmann. 
21855. Electrical indicator. Wells. 
23971. Electric motors. Pieper. 
24459. Automatic electrical cut-out. Bruce. 
COMPANIES’ STOCK AND SHARE LIST. 
Name. Amount Last price, 
Commercial and Industrial.— | £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. H 
Aron Electricity Meter .c. Cum. Pref. Shares, 1-125,000 1 3/10-5/16 
ordinary , ne vas cher Uer tay 1 1/16-3/16 
British Insulated and Helsby Cables, Ord., 1-70,000 ...... 5 74-8 
—— 6 per cent, Cum. Pref., 1-40,000 ............ sse 5. iu 5r 
— b per cent. Mortgage Debentures ................ 100 .. 104-108 xd 
—— (1802 Issue) .................- socsesvososseoso 100 .. 104-108 xd 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 mex: xd 
4 per cent. Mortgage Debenture Stock .......... 100 . 102-104 xd 
Brush Electrical Engineering, inary, Nos. 1-105,731.... 2 211 
— Non. Cum., 6 per cent. Pref. .................... "AP 1- 
per cent. 1st Debenture Stock ................ 100 .. 100-1 
cent. 2nd Debenture 8tock ................ 100 .. 9190 xd 
Callender’s Cable, Debent uren 100 .. 108-112 
ü y ORo2 DAVE Ed d E 5 .. 14-15 
b per cent, Pre 5 2.5 xd 
Crompton and GG 3 .. 3 
——— 5 per cent. Debentu res 100 .. 101-106 Wc 
Edison and Swan United. A" Shares, 1-99,261 .......... 3 14 
— „A“ Shares, 01-017,139 ........ 9 .. Tn 
5 per cent. Debent uren 100 .. 
4 per cent. Deb. Stock, Red. .................... 10 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-13 
7 per cent. Cumulative Pref. .................... 2 99.100 
4 per cent. Perp. lst Mort. Deb. ................ 100 — 1 
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Name. Ec Last price. 


£ 
General 4 per ce Company PO S per r en Cum. Pref... 10 
. 100 


r cent. 1st Mort. De 


W. T. Henley's Telegraph Works, S — M Á— 5 
a per cent. Preference.......................... 5 
percent, Debentures ........................ 100 

India Taub r, Gutta Percha, aud Telegraph Works 10 
4 per cent. Debenture s 100 

Parker, Thos., Limited, Ordinary ........................ 10 
Telegraph Construction and Maintenance ................ 12 


5 per cent. Bonds 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 
per cent. Deb. Stk. Certs., Red. and Conv. ... 
Bournemouth and Poole, Ordinarv . . ............... 10 
44 per cent. Cum. Pref., 7,571. 15.000 10 
—— -- per cent. Cum. Second Pref., 15,001 22.500 ... 10 
4) per cent. Debenture stock, Redi... 109 
Bromley (Kent) Electric Light and Tower 985 A per cent. 


101- 104 xd 


. . 
. 110-113 


n 
108.10 106 xd 


1st Debenture Stock, Rede. 102-105 
Brompton and Kensington, Ordinary e s 10-104 
r cent. Preference ...................... ... 5 .. 10-104 
Calcutta ke ctric 290001 35,800 Ordinary, Nos. 1-20, 000. 5 64-74 
Nos. 20, OOl -O, O0ͥochh eee 8 64-7 
Cambridge Eiestrie Supply Company, Ltd., £10 Ord. .... 8 : 145 
71 à F £10 Ord. .... 6 103 
Central Electric Supply, Là., 4 per cent. Guar Deb. Stock 100 105-108 
Charing Cross and Strand........... ccc cece cece cece cees 5 94-93 
a 50,001-70,000 , ðᷣ 5 9-9 
a cent. Cum. Prei... 91-51 
ity Undertaking,” 43 p.c. Cum. Pref., 1-40, ed T. 43-51 xd 
r cent. Debenture Stock, Red. (Prov. Certa.).. 03-1 
Chelsea aden AL sheen Chass Eri eLvesE 5 
r cent. Debent uren 100 108-111 xd 
City of Londo on, Ordinary g cbse nsus 10 104-114 
6 per cent. Cumulative Pref. .................... 10 15-14 
5 per cent. Debenture Stock .................... 122-127 xd 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) 102-105 xd 
County of London and zu Provincial, Ordinary........ 34-95 
6 per cent. Cum. Pref. .......................... 10 12-13 
44 per cent. Debentures Prov. Certs. All Tus 100 107-110 xd 
Edmundsons' Electricity Corporation, Ordinary, 1-1 ,400 . 5 64-7 
— 6 per cent. Cum. Pref. .......................... 0- 
—— 4} per cent. First Mort. Deb..................... 100 107-110 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 34-4 
5 per cent. Debenture Stock, Redl. 31 xd 
Folkestone Electric Supply, Ltd., Ord. Nos. 1 10.50 5 6 
44 per cent. Firat Deb. Stock, Red.... 100 102-1 
Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 74 
Kensington & Knightsbridge Elec. Lt., | Ltd., Ord., 1-21,000 5 10-11 
4 per cent. Debenture Stock, Red. .............. 100 101-104 
Kensington and Knightsbridge and Notting Hiii 100 104-107 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary .............................. j 13-24 
6 per cent. Pref. .......... 0... cece cece eee 5 .. 5-5 
4 per cent. lst Mortgage Debenture Stock, Red... 100 96- 
Metropolitan, Ordinary .......................eueeeeeeee 10 .. 16-17 
———44 per cent. First Mortgage Debenture Stock .... 100 107-112 xd 
per cent. Mortgage Debenture, Red. .......... 100 98.101 xd 
n -Tyne Electric Supply, Ordinary.......... E 9-94 
F/ NC P PEERS, 4 
Notting Hill Electric Lighting — ......................... 114 
4 per cent. First Mort. Debs., OK 1-500 (Reg.) . 101-104 
Oxford Electric, Ordinary, 1-96 and 407-1 0:310... ossi 5-6 
4 per cent. Debenture Stock .................... 100 99-102 
River Plate Electric Light and Traction, Deb. ............ 75 80 
Royal Electrical Company of Montreal, en per cent. First 
Shares Mortgage Debentures ........................ der 101-103 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 . 5 2- 
r cent. Debenture Stock .................... 00 80.50 
South Lon on, Ordinary ......................c ee eese 5 3-3 
8t. James’s and Pall Mall, Ordinary, 101-20,080 .......... 5 142-151 
T percents Pref... occorre RUD 5 84- 
$4 per cent, Deb ee ee cece eee H9 97-100 xd 
Urban ay el Supply Co., Ordinary, 8-30, 007 ............ 44-54 
——— 5 per cent. umulative Preference, 50,001-80,000 5 44-5 
Westminster. Ordinary . . . , f, e. eue %% „ 5 8 11-1 
—— 5 per cent. Cum: Pref., 110,101- 138, 241... once 5 64-63 


Name. ped Last price. 
Electric Railways.— £ £ 
Central London, Ordinary............. ee 100 .. 107-110 
— 4 p cent. Pref. 9$906000269692909099e0929992592299*4* 100 ee 105-108 
deferred ...................... 10 .. 108-111 
—— — — 4p Lo. Deb. Stock (Prov. Sc Sc rpi car porta, "aid paid).. .. 116-119 
City and South London, Consolidated Ordinary .......... 100 . 754-764 
— per cent. Debenture Stock .................... 100 .. 115-118 
—— 5 percent. Pref. Stock '91 ...................... 100 .. 130-133 
[LE] [1j 90 "96 ee ee ee ee | 100 oe 128-131 
— 3: „/// E EA 100 .. 123-127 
Liverpool Overhead, 5 per cent. Frei. — . 1515 
Ordinary, 15 frr e qe a A intel URN — 7 


a Bs -8 
4 per cent. Mortgage Debentures, Red., 1-1,700 .. — .. 102-104 
Waterloo and City, Ordinary .........................-. . 100 


Electric Tramways.— 


Anglo- nt ine, 1-260,007 ............ cece cece ee ce tees 5 .. 44-5 
ermanent 6 per cent. Debeuture Stock, 1888.... 100 .. 125-100 xd 
Blackpool and Fleetwood Tramroad...................... 10 .. 124-134 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5- us -32 
5 per cent. Cum. Pref., ‘Nos. 1- 75,000 ee Ree 


5 ees 44-5 
44 per cent. Deb. Stk., Red., PC Certs. all pd. 100 .. 101-104 xd 
British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100. 72.77 
Non.Cum. 5 per cent. Pref. Nos. 25,001- 38, 600 .. 100 92-97 
——C— 4, per cent. lst Mt. Debs., Nos. 1-5,250, of £40 each 40 .. 100-102 p.c 
British Electric Traction, Ord., 1 “300, 000 & 60,001-90,000.. 10 . 124-13 xd 


6 per cent, Cm. Pf., 30,001-60,000 OOO. 10 . 113-124 

5 per cent. Perpetual Debenture Stock .......... 100 .. 124-127 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5: 5s 2-24 

' A" 6 per cent. Cm. Pf., je 40,000 »ͤ»„‚„ d 5-54 

' B" 6 per cent. Cm. Pf., 1-27,600 .............. 85 5-53 

5 per cent. Deb. Stock, JFC 100 .. 104-107 xd 

Prov. Cert., all paid ............................ usi ET 96-99 x 
Cape Electric Tramways, Nos. 1-400,000 .................. v 24-24 xd 
City. of Birmingham Tramways, 5 per cent. Cum. Pref... 10 . 4454 

4 per cent. 1st Mortgage Deb., 1-35, 000 (1917) . . 100 .. 101-104 
Colombo Electric Tramways .and Lighting, 5 per cent. lst 

Mortgage Debenture Stock, Red. .................... 0 .. 100-102 

Cork Electric Tramways and Lighting Co., Ordinary .. 10 13-14 

5 per cent. Cum. Pref. ........................ 10 .. 11-12 

Deben ture 8 100 .. 96-99 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 12-13 

6 per cent. Pref., Nos. within 1 -60,000 .......... 10 .. 183.960 

34 per cent. Mort. Debs., 1-5, O00, Red. .......... 100 .. 98 
Imperial Tramways, Ordinary....................eeeeeee all .. 22-224 

6 per cent. Cum. Pre. all .. 144-154 

44 per cent. Deb. Stock ........................ 100 .. 112-114 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 

Cum. Pref., Nos. 30,001-60,000 .......................- AP 4-4) 
4 per cent. Debenture Stock ............-...-.-- 100 .. 93-90 xd 


Kidderminster and District Lighting and Traction, Pref... 5 .. 54 
London United Trys. (1901),5 per cent. Cum. Pref. Bi vithin 10 ài 11 15 “l 
is 1- X 


4 per cent. 1st Mt. Db. Stock, Red. .............. 100 . 103-106 xd 
Prov. Orta .. 100 .. 103-106 xd 
New General Traction, Ordinary beca scia wie B M ed dau 5 .. 2-5 
6 per cent. Cum. Prei. 10 24-34 
5 per cent. Mortgage Debentures, v 1,713 (Regd.). 100 .. 91-96 xd 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 104-103 
5 per cent. m Pref 1.1.2: 24299 dus xa ESE 10 .. 114-124 
Perth Elec. Tramways ao per cent i6 CPU Deb. Stk. 100 .. 105 xd 
Potteries Electric Tr don: rdinary, 26,667-40,000 ...... 10 .. 18. : 
5 per cent. Cum. Pref., 1- 500 S 10 .. 10-1 
44 per cent. Debenture Stoc...... 100 .. 106-109 
South Lancashire Electric Traction and Power Company— 
£250,000 Crdinar hh nen PN 1 
£51, 7600 6 per cent. Preference ................. " Ku 85 e 
— — £500, 000 44 per cent, Debenture Stock . ...90p.c... 90 p. c. 
Telephones.— 
National Telephone, Preferred .........................- 100 .. 95-97 
Deferred sto'eeknknknkk reu 100 .. 70-72 
6 per cent. Cum. First Pref. .................... 10 .. 124-154 
— — 6 per cent. Cum. Second Pref. .................. 10 .. 12-13 
—— 5 per cent. Non. Cum. Third Pref. ....... — 5 a 53-54 
— — per cent. Deb. Stock, Red.... ... 1000 = 98.96 xa 
— per cent. Deb. Stock, Red. ........ 53 — 100 — 99-103 xd 
! Ovfental Telephone and Electric mbar æ N i1 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns fo Channa ni Miles of 9 ME . 
TM Pram aoe for PECTORE DI Angle track \ccounts for past year. coet 
ope 
: pan. Receipts per car 
Ending 1902. 1901. | Week. Current 1901. 1900. Ending | Total | Passengers, Car miles Pas- Car Mile of | mile, 
year. T 5 receipts carried. run. er mile. track. 
g 8 p ' L | d £ 4 
Aberdeen Corporation... Dee 2 01 664 + 2 H 7,004 194 17 May l j l 98 1302 1,970 | 614 
Birmingham Tramways ....... „ 20 5,023 1.812 LE 49] L18, | t ae one x 
Birkenhead Corporation Mar. 3] | 117 | — 1.542 rds 
Blackburn Corporation .. Jan. 2 831 (66 5 2 — 1]11:86 1.085 me 
Zlackpool Corporation (s«2255| DEC. GO Uo 200 18 16 Mal | „1 73 13˙2 2,558 — 
Blackpool- Fleetwood Tramways Jan. 3 209 13; — 1 63 Lí Dec. 31| 31,391 | 6 | 15.20 1,900 7:25 
Bolton Corporatioo n „ 12,200 2.0802 + 9 274 ] 17 | 10°86 2.420 = 
Bradford Corporation 6] Mat — 1100 1,159 | 757% 
Bristol Lramways Company - uut 1,65 4,504 l 1 D | 12 | ) 357 9:25 4.080 6˙31 
Carlisle Tramways Company. | | 04 103 | 64b; — -465 
Central London Railw: Ly. „ 3 6,6 5,1 h| 12 3:9. 64290 27.923 3489 
City and South London Railway! ,, 5,436 176 ] T |o d em d 5:010 ipn 
Cork E. T. and L. Company ..... Dec. 51 15 )0 6°71 | 1.590 D a 
Darweu Corporation | , 
Darwen-Hoddlesden Í Mar. 5] 19 | 11°53; 1,398 | 1256 
Dover Corporation T lan 18 ) ' 979 | 10:53 2.630 965 
Dublin & Lucan Electric Railway, Dec. 31 152 124 126h f D 484 | 58 1 '823 8-08 
Dublin U. T., electric cars...... lan. 1,047 1,07 ) dava 
Dublin 8. District, Electric ....| „ 191 | only 6 ! 19,915,754 29 | 8:89 5,550 571 
Dundee City Tramways à; Ma 38 1140 1,180 EON 
Glasgow Corporation ^ 5 14,187 135,0] 4 ] 30 |1171 | 5.597 751 
Halifax Corporation 2 Mar. 3] | 100 1124 1, 9:67 
Huddersfield vei i a 5 1.059 j 4 } en i 1:5 | 11:14 600 11:29 
Hull Corporation, E. ^ 5 1,772 1, 7o¢ f l 1 7 17 | 1-00 1054 3.810 4-72 
Liverpool Corpor: "i? T ...| Dec. 27 | 10,576 ) 144 i 52 ) De 1 11 9-49 5,004 507 
Liverpoo j| Overhea ailway Tan. 4 1, 49% + | f T 
Newcastle-on-Tyne Corporation : = E E Abele. von [on 
Portsmouth Corporation "ERE e EM "m m 
Sheffield Corporation ........... „ } 1,3 164 Mar. 25 191.837 176. 95 1201 4.140 7'827 
Southampton Corporation ..... TOP g | 1] 51 28.972 1.761.149 '696 1 45 9-95 2,630 "t 
Sunderland Corporation ....... Dec, 2 1,240 1,163 i 19 17 x 5] F ] 5,06 ) Cf 1.170.207 01 11175 3,380 6:5] 
e Includes maintenant. e of permanent w Ay and proportion of profits paid to the tramway i im panies for t f TE. a a Train mile, 
A Half-year's figures, c Include ral and tram. d Total receiptz. e Electric traction only f Tis lu lin g í one gec ti ion 100 horse traction. 
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NOTES. 


Electrolytic Separation of Pure Strontium.— 
Strontium is obtained by the electrolysis of the chloride 
in an apparatus similar to that used in the preparation of 
calcium. The metal is, however, obtained in the form of 
fused globules, which are almost of the same specific gravity 
as the fused salts. Messrs. W. Borchers and L. Stockem 
have found that by arranging the apparatus with a 
depression in the bottom it is possible to collect a quantity 
of the metal under the electrolyte. Both strontium and 
calcium are white metals as soft as lead. 


St. Louis Exhibition.—All those electrical manu- 
facturers who are thinking of exhibiting at the St. Louis 
World’s Fair in 1904 should obtain a copy of the revised 
circular which Prof. W. E. Goldeborough, chief of the 
Department of Electricity, is issuing. Intending exhibitors 
will find given there full information with regard to the 


instalment of exhibits, duties on exhibits, freight rates, 


facilities for space, etc. The electricity building at St. 
Louis covers approximately 350,000 square feet, and has 
been erected at an expense of nearly £80,000. 


Electrical Timing Device.—The occasion of the 
recent speed trials at Dourdan, under the auspices of the 
French Automobile Club, was interesting for an electrical 
timing apparatus, designed by the Mors Company, which 
was put to test. The arrangement was such that the cars 
passing over the starting line broke a cord, which set up 
an electrical connection with the chronometer. By break- 
ing another cord at the finishing point the winning car 
stopped the watch. Thus all the timing was done on one 
watch instead of by comparison of the times taken at the 
beginning and end of the course by two watches. The 
apparatus was generally found to work satisfactorily. 


Underground Telegraphs.—Steady progress con- 
tinues to be made in the establishment of underground 
telegraph wires to the North. The line is practically com- 
pleted as far north as Preston and Shap, and it is now 
proposed to lay an underground line on the North-East 
Coast, the damage caused to the overhead wires in the 
recent storms having caused the Post Office to reconsider 
its position with regard to this district. The scheme is to 
lay a connecting branch from Manchester to join the 
North-East Coast line—which would go viá Sheffield, York, 
Durham, Sunderland, and Newcastle—at Leeds. Parlia- 
ment will probably be asked in the ensuing session to make 
a grant of money for this purpose. 


War Office Wireless Experiment.— His Majesty's 
ship “ Vernon,” one of the Channel Squadron off Ports- 
mouth, was successfully brought into communication by 
wireless telegraphy on Monday with the headquarters of 
the Firat Army Corps at Aldershot. The operations were 
earried out partly as an instruction to the staff which is 
going out this week to Somaliland to take care of the 
wireless installation with the British expeditionary force. 
At Aldershot a small captive balloon, specially equipped 
with metal ribbons, was used for arresting the electric 
waves, the steel retaining cable acting as the connection 
between the balloon and the apparatus below. Messages 
sent from Portsmouth were in this way picked up very 
successfully, although the high wind which prevailed caused 
some slight breaks in the communication. 


Telephones in Train Service.—The telephone is 
finding valuable use on the Bavarian State Railways. A 
Foreign Office report, written by the British Minister at 
Munich, states that on these railways it has been intro- 
duced for ensuring safety for the local train. The 
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“ extendible " and portable types of telephone are used. The 
former, of which the wires are attached to green-striped 
porcelain caps on the telephone poles, connect the separate 
stations with the line at various points, and those in charge 
of the intervening road are thus able to telephone imme- 
diately anything that occurs on the sections of line 
entrusted to their care. These telephones are also very 
useful for regulating the train service. In addition to the 
‘extendible ” telephones, with which nearly all the Bavarian 
State railways are equipped, all local trains carry portable 
telephone apparatus. 


Electrical Ignition in Automobiles.—In the 
method of igniting the explosive charge in automobiles 
an important change has been taking place for some time, 
and may be said to have now supplanted former practice 
almostentirely. In the earlier internal-combustion engines 
a gas flame was used, and this gave way to an ignition 
tube which was kept at a red heat. Electrical ignition 
has now become the established practice. An electric spark 
may be obtained from primary or secondary batteries, or 
from a dynamo-electric machine. Primary batteries are, 
however, in many respects objectionable, and secondary 
batteries are dependent on an extraneous source of supply, 
which is not always easy to obtain. In consequence, small 
magnetos, run from the motor, are now being largely 
fitted, a number of examples of which were exhibited at 
the recent Paris Motorcar Exhibition. In this way the 
car is rendered self-contained, and is ready to start at 
any time. 


Electrical Ignition for Gas-Engines.—In a recent 
article on gas-engines, Mr. Mathol describes as the latest 
development a coil into which a permanent magnet is 
plunged at the instant when the spark is required. A 
contact breaker on the cylinder acts simultaneously to 
produce a spark from the current thus generated. This 
device dispenses with the use of batteries even for starting, 


-as the magnetism does not require to be built up, as in the 


small dynamos previously used for this purpose. On the 
same lines an American inventor, Mr. J. W. Coates, has 
produced a magneto-generator. Within a circular multi- 
polar magnet is carried a star-shaped armature, having an 
arm for each pole of the permanent magnet, with an induc- 
tion coil wound upon each arm. This armature is simply 
vibrated about the centre sufficiently to make the armatures 
pass their respective poles, producing current in their 
primary windings, which is by the secondary windings 
raised to such a potential as to furnish a good spark with 
a make-and-break contact, even when the armature is 
vibrated by hand. | | 


Automobilism on Railways.—The North-Eastern 
Railway having shown the way by its decision to run experi- 
mental motorcars on a part of its system around Hartle- 
pool the matter is now seriously engaging the attention 
of the London and Brighton Company, who have been 
considering the application of electricity to their lines for 
some time past in conjunction with their consulting engi- 
neers, Major Cardew and Mr. Dawson. The experiment 
of running motorcars, which in the case of the North- 
Eastern Railway will derive their electricity from a dynamo 
driven by a petrol engine on the car iteelf, will probably 
first be tried on the Brighton line between Tunbridge 
Wells and Guildford and between Horsham and Guildford. 
The construction of the cars would be similar to those used 
on the Paris-Lyons-Mediterranean Railway, and would 
hold about 60 or 70 persons. Should the Brighton Com- 
pany definitely decide to go in for this system of railway 
automobilism, the parliamentary powers which they are 
secking this year with reference to the electrification of 
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their lines, will enable them to proceed with the change 
without unnecessary delay. 


Proposed Thames Overhead Hailway.— An 
adventurous proposal is said to be in preparation for 
presentation to Parliament which contemplates the con- 
struction of an overhead electric railway from Southwark 
Bridge to Barnes along the route of the river. The system 
of transit employed would be that adopted on the 
Elberfeld Overhead Railway in Prussia, the cars being 
suspended from an overhead track supported above the river 
by massive steel girders, placed 200ft. apart. The stations 
would be built at the existing bridges over the river, and 
would be reached by means of lifts. The cars, operated by 
electricity, would run at a speed of 40 miles an hour, the 
distance being covered in 23 minutes, including stops. To 
build the railway a capital expenditure of nearly five 
millions sterling would be required. There is no doubt 
but that the scheme is a hazardous one, and, apart from 
sentimental reasons, is likely to meet with the liveliest 
opposition from the existing railways, as well as from the 
Thames Conservancy and those interested in the barge 
traffic of the river. 


King’s College Engineering Faculty.—A letter 
is being circulated by a number of influential representa- 
tives of engineering trades in support of the present appeal 
of King’s College to raise £500,000 to clear off its debt and 
secure funds for its endowment. The signatories are Sir J. 
Wolfe Barry, Sir Douglas Fox, Sir Wm. H. Preece, and 
Messrs. J. C. Hawkshaw, R. C. Parsons, Alex. Siemens, 
A. Noble, John I. Thornycroft, and Mark Robinson. They 
particularly call attention to the work of the college on its 
scientific side. At the present time the physical and 
chemical and other technical engineering laboratories are 
incapable of providing proper facilities for the students, 
of which there wero upwards of 300 in daily attendance 
last year. The scheme for endowment includes the enlarge- 
ment of existing laboratories, additional equipment and 
apparatus, the provision of a fund for upkeep, and additional 
staff for teaching and research. The secretary of the 
Appeal Committee, Prof. Simpson, will be happy to furnish 
all details of the scheme or to arrange for an inspection of 
the laboratories of the college. 


Electrically-Driven Engineering Shops.—Some 
of the economies effected by the application of the electric 
motor in shop work are clearly brought out in the following 
extract from a paper by Mr. L. R. Pomeroy : The Baldwin 
Locomotive Works of America claim that the introduction 
of electricity in their works has made a direct saving of 
20 per cent. in the payrolls and 40 per cent. in shop area. 
The introduction of cranes, made possible by the introduc- 
tion of electricity, enables the reduction of the labouring 
force by one-tenth that previously employed. The advan- 
tages of cranes are a legitimate claim in favour of elec- 
tricity, for the reason that expeditious and efficient cranes 
are impossible without electricity. It takes eight men four 
hours to lift a 10-wheel locomotive weighing 152, 000lb. off 
the drivers with serew jacks, four men one hour with 
pneumatie jacks, and with an electric crane 10 minutes. 
It has been proved over and over again that the employ- 
ment of electricity for operating railroad shops increases 
the output per day per man per machine per square foot 
of floor space, increasing the quantity and enhancing the 
quality of the product while deereasing the cost. 


Launceston Electrical Works.—Some interesting 
figures are to hand of the Launceston Electrie Light 
and Power Company's works in Tasmania It will be 
remembered that these works were equipped a con- 
siderable number of years ago by Messrs. Siemens Bros., 
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and that the power is obtained from the River Ek. By 
means of a tunnel across the neck of land separating a loop 
in the river a fall of 152ft. is available. The current is 
conveyed into the town by means of overhead wires. It 
seems that the capital expenditure on the scheme is now 
£105,000, and that the annual revenue is nearly £8,000. 
The profits on the undertaking have been sufficient to allow 
of a sinking fund being accumulated, which now stands at 
over £5,000. In fact, in spite of the age of the plant the 
engineers are able to undersell steam power in Launceston, 
the only trouble being that they are now working their 
water power to its utmost capacity. A scheme of storing 
water, which is to cost 230,000, is in contemplation, and 
when this has been completed the works will take up more 
largely the supply of energy for driving factories. The 
success of this undertaking is encouraging to other schemes 
in Australasia in which the use of water power is projected. 

Long-Distance Telephony.—Prof. M. Pupin, an 
enthusiastic worker in the long-distance telephone field, 
has sold his European patent rights to Messrs. Siemens 
and Halske, of Berlin. These include means and appa- 
ratus for transmitting telephone messages over long cables. 
The principle of the invention is to insert inductance coils 
at intervals in the cable. This method has been found good 
in long-distance telephony over land wires, but has not yet 
been applied to cables because it involves the manufacture 
and laying of a special cable with the coils inserted at 
intervals. It is considered that in the comparatively 
shallow North Sea, Baltic, and Mediterranean such a cable 
is practicable. One or two successes in long-distance tele- 
phony are noted this week. From Copenhagen comes the 
news that the laying of a telephone cable has just been 
completed between the South Danish island of Laaland 
and the German island of Famern. By the junction thus 
effected, not only Copenhagen, but the other two northern 
capitals of Stockholm and Christiania have been connected 
with Berlin and Hamburg. It is also possible now to com- 
municate with Prague, with Vienna, and with Frankfort- 
on-the-Main. London is now in telephonic communication 
with Nice ; and yet another success in long-distance tele- 
phony is recorded by the completion of the line between 
Paris and Rome. | 

Receiving Device for Wireless Systems.— A 
Chicago telephone engineer, Mr. J. J. O'Connell, has 
devised an ingenious apparatus for getting rid of outside 
disturbances when receiving wireless telegraph and 
telephone messages. The current from the ether or earth, 
as the case may be, is received by the collector, and, flow- 
ing to the condenser, charges one plate of the latter posi- 
tively, and induces an opposite charge on the plate con- 
nected to earth, or vice versd. The condenser is then 
discharged through a telephone or other receiving instru- 
ment, and the amount noted. When a receiver is used, 
the volume of sound is noted. The sound produced by 
the ordinary atmospheric charge is shunted out through 
a variable resistance, so that only charges produced by 
current from wireless signal stations may operate the 
receiver. The inventor says it is surprising the amount 
of charge which can be collected from the atmosphere with 
a simple apparatus of this kind. The receiver alone will, 
perhaps, not detect it, but by placing an accumulator or 
condenser only in the circuit, and allowing it to charge, 
then suddenly discharging it, a result is produced which 
can be readily detected. Then by altering the variable 
resistance until the effect is overcome, the collecting system 
is placed in such condition that messages may be easily 
received. Any ordinary form of circuit interrupter may 
be used, and a speed giving 25 contacts a second has been 
found desirable. 
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Large Gas-Engines.—In his series of lectures before 
the Society of Arts on the “ Future of Coal Gas" recently 
Prof. Vivian B. Lewes briefly touched on the future of the 
large gas-engine. The development of this engine during 
.the past few years in his opinion gave promise of an entire 
revolution in our methods of procuring power, and it was 
highly probable that within a very few years the gas-engine 
would make great inroads upon the generation of power by 
steam. Already gas-engines up to 1,500 h.p. had been 
constructed, while engines of over double that power were 
under construction. He went on to refer to the work of 
Messrs. Crossley Bros. and other well known makers in 
England, who were producing a very large number of such 
engines for driving dynamos, while it was stated that on 
the Continent Messrs. Korting Bros. had made or had 
under construction 32 gas-engines with a total of 44,500 h.p., 
averaging 1,590 h.p. each engine. The lecturer evidently 
regards the development of gas for motor purposes as being 
in the hands of the gas companies, for he stated that if 
they could supply a clean heating gas with 460 to 500 
British thermal units heating power, it was clear that the 
convenience of doing away with separate generating plant 
would cause a large proportion of this business to fall to 
their share, if the prioe of coal gas could be made to com- 
pete with a fuel gas of only 150 British thermal unite— 
that was to say, if nearly the same number of calories 
could be obtained by ite use at the same cost. 

Wireless Telegraphy.—The Popoff system of wire- 
less telegraphy is making headway in Russia. Although 
the navy, to which it has hitherto been exclusively confined, 
still holds the leading position, the system is to be extended 
to every part of the Russian coast, with which it will 
always be possible for ships equipped with instruments to 


communicate. The Ministry of Marine has the scheme in' 


hand, and all the details have been perfected. The latest 
news with regard to Marconi’s proposed Transatlantic 
service is that the company have applied for charters 
permitting them to conduct operations throughout Great 
Britain, Canada, the Continent of Europe, and the Atlantic 
and Pacific oceans, and also for powers to purchase or 
lease certain existing telegraphs, telephones, and cables. 
As we have already pointed out, the establishment of a 
commercial service of wireless telegraphy across the 
Atlantic is dependent on the consents of the Governments 
concerned. This consent has been obtained from the 
Canadian Government, but the sanction of the British 
Government is yet wanting. Negotiations between the 
Marconi Company and the Great Northern Telegraph 
Company with reference to the establishment of wireless 
communication between Iceland, the Faroe Islands, and 
the Shetland Islands have been broken off. It is stated 
that the price asked by the Marconi Company for erecting 
the necessary stations was almost as high as would be 
required for laying cables between the places named. 
Radium and Radioactive Substances.— The 
following is from a paper by Mr. F. Giesel, which is shortly 
abstracted in the current number of the Journal of the 
Chemical Society. The flame spectrum of radium differs 
from its spark spectrum in containing two intense broad 
lines in the orange-red, whereas the latter spectrum has 
only faint lines in this region. Radium bromide, con- 
taining barium, evolves bromine, the liberation of the 
halogen being accompanied by the formation of radium 
hydroxide, and ultimately of radium carbonate, formed 
by the action of atmospheric carbon dioxide. The 
reaction is also attended by the evolution of a permanent 
gas; this product, which does not explode with oxygen, 
is extremely radioactive, promotes phosphorescence, and 
colours the gas pipette in which it is contained. Radium 
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bromide, obtained in a highly purified state by fractional 
crystallisation, has a beautiful blue phosphorescence and 
furnishes a continuous spectrum. In addition to easily 
absorbed rays, the author's polonium also emits pene- 
trative rays, which are deflected in the magnetic field. 
This radiation, which is rendered apparent by a barium 
platinocyanide screen, slowly decreases, but exhibits a 
residual activity. The active rays emitted by the author's 
polonium correspond with those derived from radium and 
also from Marckwald’s polonium in their behaviour 
towards a gelatine zinc sulphide screen. This screen is a 
convenient instrument to employ for detecting easily 
absorbed rays, and in this way Rutherford’s rays have 
been detected in feebly radioactive impurities obtained in 
the purification of radium. 

New Seuth Wales Tramways.—Great develop- 
ments have taken place in the State-owned tramways of 
New South Wales in the year ended Sept. 30 last. In the 
12 months some 52 miles of line have been added to the 
already extensive undertaking, bringing the total mileage 
up to 112. Naturally with the public use of the new lines 
the revenue has materially increased, the total for the last 
quarter of the year ended Sept. 30 being £166,900, against 
£136,049 for the corresponding quarter the previous year. 
Proportionately, the expenditure has increased in the 
same period from £117,168 to £143,528, working out at 
1s. 1d. per tram mile in each case. The earnings per tram 
mile for the quarter in question came out at 1s. 3d., or 4d. 
less than the corresponding quarter in 1901. The per- 
centage of expenditure to earnings was 86:00 last year and 
86:12 the previous year. It will be seen from these figures 
that the increase of expenditure consequent on the opening 
up of new lines has been almost in the exact proportion to 
the increase in the traffic. In the last quarter of the year 
ended Sept. 50 two important sections of the lines were 
successfully converted from steam to electric traction, and 
several new electric lines were thrown open for public traffic. 
The Ultimo power-house in Sydney, from which the electric 
eurrent is obtained for working most of the tramways, is 
the fourth largest in the world. Additional generating 
units are being installed to cope with the increasing demand 
for energy from the new lines. It will be recalled that 
the engines comprising the generating plant of the Ultimo 
power-house are of the same type as those employed in the 
tramway power station at Glasgow, and with regard to 
which there has been so much hostile criticism among 
electrical engineers. 

Industrial Accidents.—The Departmental Com- 
mittee appointed at the end of November, 1901, to 
consider and report upon the present system of notifica- 
tion of industrial accidents have issued their report, which 
is of as much interest to the electrical manufacturer as it 
is to the ordinary industrial manufacturer. After discussing 
the different suggestions made for the improvement of the 
present system, the committee recommend in the case of 
mines and quarries that owners should be required to 
make periodical returns of all accidents which cause 
disablement for more than a fortnight, and in the 
ease of factories and workshops that a time standard for 
accidents reportable to the inspector should be established. 
The time standard recommended is absence from work for 
more than a fortnight. The general scheme which the 
committee suggest is that there should be three classes of 
reportable accidents in each of the industries under 
review—viz., fatal accidents, accidents from special causes, 
and accidents causing more than a fortnight’s disable- 
ment. In the case of factories the definition of accidents 
in the second class will include accidents from machinery 
and all the chief classes of accidents in respect of which 
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preventive action on the part of the inspectors is practic- 


able. As regards mines it will include accidents caused by 
explosions, electric shock, and possibly some other causes. 
In practice the two most important changes which will 
result from the committee’s recommendations will be that 


in mines there will be a complete and uniform system of 


reporting non-fatal accidents, now entirely wanting, and 


that in factories there will be a clear standard of reportable 
accident, and report of trivial accidents of an unpreventable 


character will be excluded. 

The Water Powers of Switzerland.—Mr. Thor- 
mann, of Ziirich, has been making an extended investiga- 
tion as to whether it is possible to obtain from waterfalls 
the required electric power to operate all the trains of 
the Swiss Confederation. His results, as published in 
L Electricien, are of great promise. He finds that the 
complete substitution of electric power for steam is quite 
possible, but it would not entail an appreciable decrease 
in the actual cost of operation. The five principal rail- 
ways existing to-day in Switzerland require a daily motive 
power of more than 30,000 h.p. To organise a general 
electric service, it would be necessary to have available a 
power of 60,000 h.p. in the form of high-tension alternate 
currents, to say nothing of a reserve, which would be 
indispensable. Without taking into account the numerous 
waterfalls which have so far not been utilised, there are 
on Swiss territory 21 big stations, producing sufficient 
electricity to furnish at the present time 86,000 h.p. 
Mr. Thormann enumerates these installations, and 
includes in his list the Siel station, near Libsiedel, which 
gives 20,000 h.p., that of Laufenburg on the Rhine, also 
of 20,000 h.p., those of St. Moritz, of Nangen-sur-Aar, of 
Bernau, and of Voeggisthal, each of 5,000 h.p. It is 
thus seen that the 21 stations would, of themselves, be 
more than sufficient to distribute tu the Swiss railways 
the necessary power. The cost, however, of the con- 
version of the railways to electric traction would amount 
to nearly 64 millions sterling. It should be noted that 
the adoption of electric traction by the railways would 
have the advantage of doing away with the present con- 
sumption of coal, now imported from abroad, without 
considering that the use of electric power would encourage 
the development of several national industries. 

Rontgen Rays.— At a recent meeting of the Windsor 
and District Medical Society Mr. J. H. Tomlinson read a 
paper in which he reviewed the present state of knowledge 
of the physical nature of Röntgen rays. First, with regard 
to the spectrum of ordinary light, he showed experi- 
mentally that the infra-red rays could influence a radio- 
meter through a sheet of ebonite quite opaque to visible 
light. The chief properties of the ultra-violet rays were 
their chemical activity, power of exciting phosphorescence 
and fluorescence, power of discharging an electroscope 
charged with nogative electricity, and their therapeutic 
action in lupus. Next he referred to the successive 
phenomena seen when an electric discharge was taking 
place in a Crookes tube which was being exhausted. The 
cathode rays were due to streams of electrified particles 
emitted from the cathode at a high velocity. They could 
be deflected by a magnet, they excited fluorescence, cast 
shadows of interposed objects, rendered platinum foil red 
hot when focussed upon it, and by the bombardment of 
the anti-cathode they set up quivers in the other which 
propagated in all directions, and which constituted the 
Róntgen rays. These rays possessed all the properties of 
the ultra-violet rays enumerated above, but could not, like 
them, be reflected, refracted, or polarised, nor could they 
be deflected by a magnet like the cathode rays. Röntgen 
considered tbat his rays were longitudinal waves in the 


ether; others had held that they were transverse waves of 
very small wave-length, their failure to be refracted being 
due to their being unhindered by the molecules of ether in 
much the same way that a mouse might pass through a 
thicket which would delay a man. In conclusion, he 
alluded to Becquerel's discoveries, and described the new 
elements polonium, radium, etc., which had the power of 
spontaneously emitting Róntgen and cathode rays. 
Electric Operation of Bridges.—Last year we had 
an illustrated description in our columns of the bridge over 
the River Weaver at Northwich, which is worked elec- 
trieally. In consequence of its great success, the Weaver 
Navigation authorities have decided to work the Anderton 
canal lift by electricity also. This lift is at the point 
where the River Weaver is connected to the Shropshire 
Union Canal. The contractors for this work, Messrs. 
Mather and Platt, were also responsible for the electrical 
bridge above referred to. It is estimated that when this 
conversion of the Anderton lift has been completed, one 
man in the switch-house will be able to control all the 
necessary movements, whereas hitherto eight men have 
been necessary to work the lifts. The electrical plant to 
be supplied comprises two motors for working directly the 
lock gates at the end of the Shropshire Union Canal, which 
is 70ft. above the level of the Weaver; one motor on each 
of the pontoons controlling by means of ropes the lock 
gates at either end, and one motor in the engine-house 
directly connected to a variable-stroke pump to supply 
water under pressure of 700lb. per square inch to the 
rams. The two vertical cylinders of the hydraulic lifts are 
connected, so that as one pontoon sinks it forces up the 
other. An additional supply of water under pressure is, 
however, necessary to overcome friction and any difference 
dn weight between the two pontoons. The same firm has 
also in hand the electrical equipment of a new bridge which 
is being erected at Barking. The equipment comprises 
two motors of 50 h.p. each, either of which is sufficiently 
powerful to roll the bridge open, and a controlling switch 
of special design, by which all the movemenis are con- 
trolled through one lever actuating a barrel contact. The 
actual power required, as is scen, is not great, since the 
cables attached to the rolling portion of the bridge, after 
passing round the hoisting drums, are attached to heavy 
counterweights, which slide down a specially curved path. 
Electric Traction on Canals.—One of the latest 
applications of electricity is to traction purposes on canals, 
and in this Germany still maintains the lead. The system 
in that country is rapidly being developed, and is being 
adopted by several of the larger canal companies. The 
Teltow Canal, which connects the Havel and Spree not far 
from Berlin, is now being electrically equipped for traction 
purposes, having a length of 23 miles. Twenty firms sent 
in tenders for the work, the proposed installation of Messrs. 
Ganz and Co. being of especial interest on account of the 
novel construction of the locomotive. The company pro- 
poses to build a towpath on one bank of the canal, although 
both could be used if desired. Power is to be supplied in 
the form of a three-phase current at 8,000 volts and 
50 periods. The company claim that although their loco- 
motive is very light, it will have a high tractive power due 
to the two wheels of each pair being inclined at an angle 
to each other and running on a single rail. The locomotive 
maintains its balance by means of another wheel running 
onthe roadway. The greater part of the weight, however, 
is thrown on the inclined wheels. The equipment of the 
locomotive consists of a three-phase motor having its axle 
parallel to the rail. The efficiency at full load for the 
motors is given at 90 per cent., for the gearing 94 per 
cent., and for the worm gearing 80 per cent., or a total 
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efficiency of 68 per cent. for the locomotive. The current 
is supplied to a two-wire trolley line at a pressure 
of 500 volts, the rail serving as a return conductor, and 
is taken from these wires by a double trolley arrangement. 
For some distance the canal passes through a lake, 
where electric tugs will be used to tow the boats. These 
tugs are driven by two three-phase motors of 67 h.p. 
capacity each. Current js supplied to them from overhead 
lines supported by transverse wires. The electrical equip- 
ment of the canal provides for six of these tugs and 53 
locomotives, each locomotive being capable of drawing 600 
tons. The cost of the scheme, as estimated by the Ganz 
Company, is put at nearly £50,000. 

Oil Separation from Condensation Water.—The 
separation of the oil from water of condensation is a 
problem which has long exercised the inventive minds of 
engineers who have had an eye to economy without much 
result. The saving which a satisfactory solution of the 
difficulty would result in to the central-station engineer it 
is not easy to calculate, but the experience at Sydney, in 
New South Wales, leads to the conclusion that the reduction 
in working costs would be very considerable indeed. In 
Sydney an apparatus has lately been installed at the 
Ultimo tramway power-house which is the joint invention 
of Mr. Chas. Oliver, the chief of the Railway Commissioners 
of New South Wales, and Mr. J. Fraser, the assistant engi- 
neer. The invention is said to be an efficient solution of 
the question of separating the oil from water of condensa- 
tion so as to permit of its being used again for steam pur- 
pcses. The principle involved in the invention is extremely 
simple. The water produced from the condensed steam, 
which, owing to its impregnation with oil, cannot be again 
passed through the boilers, is conducted into a metal tank 
10ft. by 4ft. by 4ft., divided into.chambers so arranged 
to cause the water to flow through the tank in a down and 
np direction. The effect of this is to allow the oil to regain 
its natural position on the surface, whero it remains, 
and, when accumulated to a sufficient extent, flows off 
through the escapes provided at the sides of the tank. 
"The water in the meantime has flowed on through 
the filter chambers, which complete its purification, 
and thence to a hot- well from which it is pumped 
up into a delivery tank, and thence once more to the 
boilers. The working of the process is said to be so perfect 
that only one part of oil remains to 140,000 parts of water. 
In the case of the New South Wales installation, the 
saving in water, when the apparatus is in full swing and 
attached. to both the vertical and horizontal engines, 
is estimated at. 60,000,000 gallons per annum. On a 
liberal basis this will mean an ezonomy of quite £4,000 a 
year to the Commissioners, who have had the apparatus 
working successfully since the end of November last. 


Electric Traction in the States.—Perhaps nowhere 
has electric traction made such giant strides during the 
year just closed than in the United States. The greatest 
development has undoubtedly been in the conversion of 
several large steam roads to electricity, although in other 
directions progress has been almost as much marked. 
Considering the case of the railways, the year 1902 has 
seen the opening in New York City of the great Manhattan 
power station, with its eight units of 8,000 rated and 
12,000 maximum horse-power each, the total horse power of 
the station being 100,000. An even larger station, in respect 
of its maximum output, is that of the New York Edison 
Company, where, when the whole plant is completely 
installed, there will be gathered in a single engine-room no 
less than 16 engines of 8,000 maximum horse-power, and 
capable of a combined output of over 125,000 h.p. Work 
is also being pushed forward on another 100,000-h. p. 


station in New York City, which will furnish power for the 
Rapid Transit Subway. This plant will consist in part of 
reciprocating and in part of turbine engines, three of the 
units consisting of 4,000-kw. turbines of the Parsons- Westing- 
house type. It is interesting to note in this connection that 
four 5,000-kw. turbines and three 3,500-kw. turbines are now 
under construction for the Lot’s-road power-house of the 
London Underground Railways. The development of the 
alternating-current motor for traction work has been a 
feature of the year in America. Great interest attaches 
to a new interurban road which is to be operated between 
Washington, Baltimore, and Annapolis with alternating 
current throughout. The total length of the line is 
55 miles. Alternating current will be generated at 
15,000 volts, and it will be transformed at suitable stations 
to single-phase current at 1,000 volts. At this pressure 
the current will be supplied to the trolley line for use 
directly at the motors. Another American development 
in this direction is the Arnold system of electric traction, 
in which single-phase alternating current will be used at 
the motors. A peculiarity of the motors themselves in 
this system is that both armature and field are capable 
of revolution either separately or together. The main 
features of the Arnold system were recently described in 
this journal. 


An Interesting Transmission Scheme.—Our San 
Francisco contemporary, the Journal of Electricity, Power, 
and Gas, in its last issue has a beautifully illustrated 
description of an electrical transmissicn scheme which 
has been carried out by the Northern California Power 
Company. It contains features of very considerable 
interest to the engineer. The transmission line itself 
is but some 30 miles long, and the chief interest lies 
in the source of water supply for the plant. This 
is a small creek rising from springs, and for this 
reason differs from the majority of mountain streams in 
that its flow is constant throughout the year. Although 
the water is diverted only about six miles below its source, 
and before it reaches the main stream, the supply at lowest 
stage is more than sufficient to develop 5,000 h.p, which is 
the capacity of the present plant. Anticipating the future 
demand for power, however, the company have secured the 
right to the waters of three other creeks in the neighbour. 
hood, which can be so developed as to triple the capacity 
of the power-house. From the Mill Creek the water is 
conveyed through 3,400ft. of ditch across meadows to the 
top of a ridge above the power-house. Here the water is 
stored in a small reservoir, from which a pipe line has been 
constructed to the power station, where the water is used 
under a head of 400ft. The generating equipment of the 
station is made up of three main units with two indepen- 
dently-driven exciters, each of the main units consisting of 
one 750-kw. three-phase Westinghouse generator, flexibly 
coupled to a 1,500-h.p. Pelton wheel. Transformers raise 
the voltage from 500 to 22,000 on the line, which 
consists of two three-phase circuits of bare copper, 
and extends in an almost direct line to the town 
of Redding, 30 miles distant from the power station. 
Thence it continues to Keswick, a further distance of 
seven miles. Sub-stations at these two places reduce the 
line pressure to 2,000 volts, three-phase, for distribu- 
tion throughout the smelting works in the district and 
for lighting purposes. The above scheme is instructive as 
showing that waterfalls or mountain torrents do not con- 
stitute an indispensable condition to the utilisation of water 
power in the generation of electricity, and that with proper 
engineering even the more insignificant of natural streams 
may be turned to account profitably in the development of 
the electrical industry. 
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BOURNEMOUTH CORPORATION ELECTRIC TRAMWAYS UNDERTAKING. 
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Fie. 1. — Diagram of Routes, distinguishing Conduit from Trolley System. 
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FIG. 2.—Block Plan of Generating Station, Car Sheds, etc., Bournemouth Corporation Electric Tramways. 


DESCRIPTION OF UNDERTAKING. 
While the proceedings recorded in the first portion 
of this article have been taking place, the Corpora- 
tion have made steady headway with their under- 


taking, until to-day it is in a practically finished state. 
The cars commenced running over the first section of line 
on Dec. 18, after having been passed without prejudice by 
the Board of Trade. The trams in the centre of the 
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town are worked on the side conduit system, while those 
in the outskirts are worked by the overhead trolley system, 
each car being necessarily provided with both a trolley 
pole and a plough. Below we give a list of the contracts 
let, and their amounts: 

STATEMENT oy OONTRACTS. 
Cars—British Westinghouse Electric and Manufacturing 


Company, Limited . isura risiini £30,020 
Dynamos—British Thomson-Houston Company, Limited...... 14,733 
Boilers, etc. — E. Danks and Co., Limited, Birmingham ...... 9, 


Cooler tower— Klein Engineering Company, Limited, Man- 


d eer err tr ey CN 850. 
Travelling crane—J. Carrick and Sons, Limited, Edinburgh 326 
Coal bunkers and conveyors— New Conveyor Company, 

Limited, Smeth wick . . . 1,465 
Switehgear—J. G. Statter and Co., Birmingham ........... ... 1,918 


Motor-generator (for conduit system)—Siemens Bros. and Co., 
Limited, Woolwich .. ............ . 77... » 
Station and car depót—C. Cooper and Co., Bournemouth. 


o |) 


— — M M — 


| a ERROR, 


~ The above sum includes about $50,000 for wood block 
paving, independent altogether of the tramways, and 
£12,000 for public arc lighting. The total cost of the 
tramway system proper, as estimated by the engineer, 
will come out at about £250,000. | 


BUILDINGS 

The generating station and car-sheds are conveniently 
a on the north side of Southeote- road. The site 
adjoins the London and South-Western Railway, from 
which a private siding is taken for purposes of coaling, 
etc., and is about midway between the two termini of the 
tramway system (see Fig. 1). The station comprises 
engine-room, boiler-house, stores, and offices, and is placed 
at the western end of the site (see Fig. 2). The engine- 
room is 119ft. long by 35ft. 6in. wide, and has a height of 
23ft. to the level of the travelling crane. The internal 
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Fig. 5. — Pian of Generating Stat ion. 


Permanent way, trolley system—J. G. White and Co., 
Limited, 224, College-hill, E. O... . . . . . . 
Permanent way, conduit system—J. G. White and Co., 
Limi 
Overhead equipment and street-lighting—J. G. White and 
Oo: Limited ⁵·im ies e Ea vue ĩ ĩͤ ere A 
Tramway feeder and arc lighting cables Callender's Cable 
and Construction Company, Limited 
Engine aud boiler house—Jcnkins and Sons, Limited, 
Bournemonth...... a ; 
Chimney shaft—Alphons Custodis Chimney Construction 
Company, Limited, 119, Victoria-street, S.W. ............... 
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Car- sheds l 
Foundations and car pits—Grounds and Newton, Bourne- 
Molt) ai REA rou ege RN e seen ews’ 
Superstructure.—Jones und Seward, Bournemouth ............ 1.640 
Repair shops—Jones and Seward. ...... . .. . . . . . . . 2.560 


Permanent way in depot —J. G. White and Co., Limited ... 
Tools —J. G. White and Co., Limited gZ—ꝛm—ꝛw . 
Purchase of lan... . 8 


1.849 
2 


R is used in the engine- room. 
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80 
office annexe at the west end of the engine-room is con- 
veniently planned. Access may be obtained from the 
offices on to the switchboard gallery. The exterior treat- 
ment of the buildings is a free Renaissance style, the 
engine-room and offices being faced with red Rowlands 
Castle” brick relieved by a blue brick plinth 5ft. high, 
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stone or other suitable material are formed, upon which 
supports the lining wall is erected or built in a free or 
detached position, so that an air-space of about 2in. in 
width is left between the lining and outer wall, the lining 
wall in each case reaching up to the point where the next 
chimney section or set-off protrudes. Thus each tier or 
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Fie. 4, —Elevation of Coal-Handling Plant. 


Purbeck stone dressings, and a handsome stone consolled 
cornice at the eaves. The boiler-house is treated archi- 
tecturally in a much plainer manner, as becomes its pur- 
pose, being faced with red Bridgwater bricke, with Purbeck 
stone dressings, and a flush blue brick plinth. The con- 
structional steel and iron work was donc by Messrs. 
Goddard, Massey, and Warner, of Nottingham ; the patent 
roof glazing by Messrs. W. E. Rendle and Co., of London ; 
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section of the lining equals the corresponding section of the 
outer shell in height, and each tier is allowed to expand 
and contract without in the least affecting the remaining 
tiers of the lining wall. This method of construction 
enables the use of the same thickness of lining throughout 
the stack, as the lining is not self-supporting, while the 
stability of the stack is still further increased by reason of 


the weight of the lining being added to that of the outer 
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FIG. 5. —Plan of Coal-Handling Plant. 


and the wrought-iron work by James Gibbons, of Wolver- 
hampton. 

The chimney stack is 150ft. high, being 17ft. and 8ft. 
diameter respectively at the base and top. It was built by 
the Alphona Custodis Chimney Construction Company, of 
London, being of their patent type. The outer shell is of 
radial moulded bricks perforated in a vertical direction, 
whereby increased stability and more gradual heating and 
cooling are obtained. At the junction between one section 
of the shaft and the next hracket-shaped corbellings of 


shell. It also ensures greater facilities for repairs, since 
any one section may be removed or replaced in case of 
damage by heat without disturbing the other sections. 

The building provided for the use of the tramway staff 
faces Southcote-road, and comprises a block of two storeys. 
It is treated architecturally on the same lines as the engine- 
room. The ground floor provides for timekeeper's offices, 
inspectors room, general messroom, cloakroom with 
lavatory, stores, etc.; while the first floor provides a com- 
modioug club or reading-room for the use of the tramway 
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staff, 58 ft. by 18ft., and two extra storerooms. The con- 
tractors for the generating station and staff building were 
Messrs. Jenkins and Sons, Limited, of Bournemouth. 

The car-sheds and repairing shops immediately adjoin 
the generating station, and are placed at the east end of 
site (as shown in Fig. 2). The car-sheds are 327ít. Qin. 


"i5 | [ps 
anay OPN A) TET 
ia | Bene 
i {RENAR 
RS NUM 
SS 
-Ht 
285 
A EEE 
87 4 : N 
UN NN 
LAN 


FUSE RO pl E E a 


the car-sheds is in two spans, supported on a range of cast- 
iron columns 22ft. high. The roofs of both the car-sheds 
and repairing shops are partly glazed with Rendle’s patent 
roof glazing. There are three pits in the car-sheds, each 
240ft. long, constructed in ferro-concrete. The floor of the 
pite is supported on concrete piles 14in. square, and on this 
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Fia. 6.--Elevation of Ash-Elevater, Hopper, and Pit. 


long by 72ft. 9in. wide, and are built to accommodate 48 
cars. The repairing shops extend 195ft. by 26ft., and 
include painters’ shop, carpenters’ shop, armature store, 
fitting shop, and smithy. The fitting-shop machinery 
1 includes a turning lathe, drilling machine, motor- 
winding machine, etc., the whole being driven by two 
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electric motors supplied by Mesers. Rosling and Fynn, 
Bradford. The fitting shop is also provided with a crane 
and running gear for the. purpose of lifting from the pits. 
About two-thirds the length of the building is supported on 
ferro-concrete piles 14in. square, placed 12ft. apart, and having 
a maximum length of 51ft. These piles are connected by a 
beam, 14in. by 8in., which supports a benching aft. by "in. 
On this benching the superstructure is built. The walls 
are Built with Jennings’s hard-burnt bricks, with Bridgwater 
external facings and Purbeck stone dressings. The roof of 
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Fic, 7. — Plan of Ash-Elevator, Hopper, aud Pit 


floor are built the concrete columns, 8in. square, which 
support the concrete girders, 10in. by 10in., which carry 
the rails. The floor over the pits is also constructed in 
ferro-concrete, but the remainder of the floor of the car-sheds 


and repairing shops is constructed in ordinary concrete, the 
floor of car-sheds being finished with tar macadam and the 
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floor of the repairing shops with wood-block flooring. The 
four main entrances to the car-sheds and the entrance to 
the painters’ shop are fitted with revolving steel shutters, 
supplied by the B. & S. Folding Gate Company. ‘The con- 
tractors for the substructure were Messrs. Grounds and 
Newton, of Bournemouth, and for the superstructure 
Messrs. Jones and Seward, of Bournemouth, the struc- 
tural ironwork in the roofs being supplied by Messrs. 
Goddard, Massey, and Warner, of Nottingham. It should 
be mentioned that the use of the pile construction above 
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described was necessitated by a dip in the site which the 
sheds occupy. | 
BoiLER-HOUSE EQUIPMENT. 

There are at present installed in the boiler-house (see 


Fig. 3) four Lancashire boilers 30ft. by 8ft. 6in. diameter. 
These boilers are fitted with mechanical stokers of the type 
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FId. 8, - Cross-Section of the Ash-Conveyor, Clinker Hoppers, Floor 
Plates, ete., in front of Boilers. 


supplied by Messrs. James Proctor, Limited, Burnley, who 
claim to get the highest efficiency and the best possible 
evaporative results from the boilers without the aid of a 
forced draught. In Figs. 4 and 5 is shown the arrange- 
ment for feeding these stokers. This consists of a coal- 
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ratings provided for the purpose in front of the boilers. 
hey fall through these gratings on to a tray conveyor, 


which passes through the gable end of the boiler-house, 


discharging into an elevator, which lifts them into a 
covered ash tank outside the building, and from which 
they may be discharged into carts as required. The 
arrangement of this ash-conveying plant and the driving 
gear for same are shown clearly in Figs. 6, 7, and 8. It 
may be mentioned that the clinker refuse from the boilers 
is collected from the above-mentioned gratings by hand, 
and so kept separate from the ashes proper. The whole 
of the coal and ash conveying plant was supplied by the 
New Conveyor Company, Limited, Smethwick. 

At the back of the boilers, superheaters and an econo- 
miser are provided (see Fig. 9). The former are of the 
Schmidt type, supplied by Messrs. Easton and Co., Limited, 
Erith. They are four in number, together capable of 
superheating 50, 000lb. of steam per hour of 180lb. pressure 
to 500deg. F. "They are constructed of steel throughout, 
and their arrangement (see Figs. 9, 10, and 11) is some- 
wbat different from that which has been in vogue hitherto. 
With the damper open, as shown in Fig. 10, the hot gases 
from the boiler furnace naturally take the shorter course 
open to them through the superheater to the economiser, 
but by closing this damper the gases may be made to take 
the alternative course through the side flues of the boiler, 
and hence direct to the economiser. The latter was supplied 
by Messrs. E. Green and Son, Limited, and consists of 
584 tubes arranged in three groups, each group being 
coupled together by copper expansion elbows; the 
apparatus is constructed to work at 180lb. The top boxes 
are fitted with patent internal lids, which are kept into 
position by internal pressure. The additional heating 
surface provided by the economiser is nearly 4,000 square 
feet. The apparatus is fitted complete with patent access 
branch pipes at the bottom, with the usual blow-off and 
safety valves. The scraper gearing is driven by a motor 
placed on top of the machine. The boiler feed pumps, 
two in number, are by Messrs. J. P. Hall and Sons, 
Limited, Peterborough. They are constructed on the 
firm’s patent direct-acting principle, and are each capable 
of delivering 3,000 gallons of water per hour against the 
working pressure of the boilers. Injectors are also 
provided. The water necessary both for boiler feed and 
condensing purposes is taken from the main of the local 


receiving hopper, elevator, band conveyor, discharge carriage, | supply company, no other source being available, but 


FIG. 9,—Section tl n 


coal storage hoppers, measuring chambers, and the necessary 
driving gear, etc. The coal is discharged from the railway 
siding outside the boiler-house into the roceiving hopper, 
from which latter it is elevated and distributed to the 
mechanical stckers. The ashes from the boiler furnaces 
are also dealt with mechanically after being raked on to 
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ample provision is made for economising the consumption, 
as we shall see when we come to the condensing arrange- 
ments. The boiler-house equipment also includes a large 
storage tank for cold water, and a hot-water filter. 

il PIPING. P 
As regards the steam and other piping, Figs. 12, 13, 14, 
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Fid. 10. —Arrangement of Schmidt Superheater, 


mU LI 
25 —ů— — — 


Me 2 
il , 

Wk . 

So erg 

4 


“4 
SECTION AB SECTION C.D. 


Fig. 11. — Arrangement of Schmidt Superheaters. 


and 15 clearly indicate the arrangement adopted. It will | admitted oither direct from the boilers or throu ugh the super- 
be seen that the steam-pipes (Fig. 12) enable steam to be | heaters. The arrangement also allows'any boiler to supply 
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directly the engine opposite to it, or to supply into the 
10in. steam-main and thence to other engines. 


ENGINE-RooM EQUIPMENT. 


In the engine-room (see Fig. 3) there are at present 
installed four steam dynamos. The engines are by Messrs. 
Belliss and Morcom, being of this firm's three-crank triple- 
expansion type, with cylinders 12in., 18 fin., and 28in. 
diameter by 12in. stroke. They govern on the throttle, a 
by-pass being provided which admits live steam into the 
intermediate cylinder when the throttle valve is full open 
and the speed still below the normal, to deal with over- 
loads. The generators were supplied by the British 
Thomson-Houston Company, Limited. They are of the 
firm’s well-known traction type, each having eight poles, 
and being capable of giving 292 kw. at 550 volts terminal 
pressure when running at 360 revolutions per minute, 
and a full-load current — i.e., 662 amperes at 500 volts. 
The fields are compound-wound to give a constant pressure 
of 550 volts when giving any current between 50 and 
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separator, then through the condenser. The heated 
circulating water is elevated to the top of a cooling 
tower erected outside the engine-room. This cooling tower 
was supplied by the Klein Engineering Company, Limited, 
of Manchester, and is a rectangular structure of substantial 
design, capable of dealing with 100,000 gallons of water 
r hour and reducing the temperature to 80deg. F. The 
ower part of the tower contains the cooling stack, which 
consists of a large number of cooling frames constructed of 
Klein’s standard design for cooling water by breaking it up 
into thin films, by which means a very large surface of 
water is exposed to the action of the air. The draught 
through the tower is purely natural, and is obtained by 
making the enclosing chimney 70ft. in heigbt, and thus a 
strong upward current is induced in the tower, and at the 
same time the vapour given off by the water is carried off 
at such a height as not to create a nuisance in the neigh- 
bourhood. The cooled water falls into a large tank, from 
which it gravitates back to the circulating pumps. The 
arrangement is shown diagrammatically in Fig. 15. 
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Fig. 12. — Arrangement of Steam and Exhaust Piping. 


662 amperes, the series winding being arranged on the 

negative side of the machine—that is to say, between the 

negative brush and the negative terminals. A suitable 

field rheostat for each generator has been supplied, with 

connections for connecting to a 30-way multiple- contact 
switch. This is to be capable of reducing the voltage from | 
550 to 500 volts. These machines are capable of taking 
25 per cent. overload, and between no load and this over- 
load the brushes run practically sparkless without move- 
ment. It was specified that the rise in temperature above 
the surrounding atmosphere after a six hours’ run, at an | 
P 8 of 550 amperes and 550 volts, should not exceed 

60deg. F. for any part of the machine. 

The Belliss engines exhaust into condensers placed in a 
pit sunk 12ft. below the engine - room floor-level These 
condensers are of the Belliss surface-condensing type. 
They are two in number, each capable of dealing with 
15,000lb. of steam per hour, and giving a vacuum of 29in. | 
The circulating pumps are of the centrifugal type. From 
the engines the exhaust steam first passes through an oil | 


Returning to the engine-room equipment proper, it must 
be mentioned that this also includes a motor-generator. 
This was supplied by Messrs. Siemens Bros. and Co., 
Limited, and consists of a 77-kw. compound-wound dynamo 
connected directly to a shunt-wound motor. The normal 
output of the generator is 140 amperes at 550 volts when 
running at a speed of 550 revolutions per minute ; but the 
machine is capable of giving an output of 140 amperes at 
600 volts when running at about 600 revolutions per 
minute, and as an emergency load an output of 170 amperes 
at 550 volts for 10 minutes at a time. The motor works 
at an E.M.F. of 550 volts, the rise in speed to enable the 
generator to give its higher output being obtained by 
inserting resistance in the motor field. Both motor and 
generator are of the four-pole type, the field rings being 


' deeply set in a common bed-plate in order to bring the 


centre of rotation as low as possible. Each armature is 
mounted on a separate shaft, provided with a half coupling 
for bolting to the central shaft carrying a cast-iron flywheel 
weighing about 1! tons, the arrangement permitting either 
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armature to be removed without disturbing the flywheel | centre, the whole forming a symmetrical arrangement 
il bearings are ring lubricated. The brushes are of | The board is carried on a reel fine. from which the slate 
carbon, and of sufficient number,, section, and bearing | slabs are supported by means of malleable iron brackets 
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Fic, 15, — Arrangement of Blow-otf Pipes, 


surfaces to ensure cool running, and the brush-holders are 
capable of independent adjustment for pressure and posi- 
aee for fine regulation by means of a worm and 
whee 


thrown out in such a manner as to leave the back of the 


board a continuous plane. 
which has been protected, Messrs. Statter and Co. claim 


By this system of framing, 


to avoid the disadvantages of having angle or tee iron 
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Fie, 14,--Arrangement of Drains. 


SWITCHBOARDS. 

The main switchboard, which was supplied by Messrs. 
J. G. Statter and Co, Birmingham, consists of six dynamo 
panels on the left, seven feeder panels on the right, a 
motor-generator panel and a Board of Trade panel in the 


across the back of the board. With their patent framing 
| they obtain a clear surface at the back upon which to build 
up back connections, thus enabling as good a piece of engi- 
| neering to be carried out at the back as at the front of the 
board. The slate slabs are 2in. in thickness, bevelled at 
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the edges and held up by bolts fitted in incombustible. 
insulating sockets. The switches used are of the firm’s 
laminated brush type. All the work on the front of 
the board is either in gunmetal or copper, with nickel- 
plated hand-wheels and instrument cases. The instruments 
are by Messrs. Evershed and Vignoles, and the automatic 
cut-outs and meters by the British Thomson-Houston Com- 
pany. Two sets of bus bars are provided at the back of 
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resistance, designed for burning out faults on the con- 
duit conduetors, the process being to connect the resistance 
in circuit with the line, and then gradually increase the 
current by cutting out resistance until the fault is dis- 
covered. The winding gear which regulates the resistance 
is controlled from tho front of the switchboard. The 
rheostat-room also contains the watume:ers which register 
the output from the station. Three leads are taken from 
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Fia. 15. — Arrangement of Condenser Circulating Water Pipes. 


the board, one for the trolley line and the other for the each dynamo to the main switchboard—viz., a positive, a 
conduit line, these two lines being electrically isolated negative, and the equalising lead required for working the 


from each other and separately fed from the switchboard. compound machines in parallel. 


Both poles of the conduit line are insulated, but the trolley 
line is worked in the usual way with a rail return. The 
trolley line bus bars are carried at the top of the board, 
and the conduit line bus bars at the bottom. A throw- 
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The motor-generator pre- 
viously described has been provided toenable both the trolley 
and the conduit lines to be supplied with current simultane- 
ously from one generator on light loads, the motor-generator 
serving the conduit line. The main switchboard is mounted 


over switch is provided on each dynamo panel to enable in a handsome teak framing carried out to the design of 
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FIG. 16.--Diazram of Connections to Main Switchboaed. 


any dynamo to be connected to either set of bus bars as Mr F. W. Lacey, the borough engineer. 


The connections 


required. A reversing switch is further provided, by means to this board are shown in Fig. 16. In addition to the 


of which the polarity of the conduit conductors may be 
reversed. It may be mentioned that the 'bus bars are 
designed for à capacity of 5,000 amperes, and are carried 
on brackets well clear of the board. The multiple-contact 
switches controlling the field rheostats are mounted on 
the switehboard, the rheostats themselves being placed 
in a room behind. In the same room is a water 


main switchboard there is a smaller board below, which 


| serves to control an installation of public arc lamps and 


the station lighting and power circuits, ete. This board 
was made by Messrs. Statter for Messrs. Cecil Cooper and 
Co., the contractors for the station lighting. 


(To be cuntinued. ) 
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THE HEWITT MERCURY VAPOUR LAMP 
STATIC CONVERTER. 


AND 


The apparatus for producing a useful light by means of 
a dischar 1 i mereury vapour, invented by Mr. P. 
Cooper Hewitt, of New York, is on view at the offices 
of the British Westinghouse Company, of Norfolk-street, 
Strand. A large room on the ground floor has been fitted 
up with a number of these Hewitt lamps, supplied by 
direct eurrent from the company's mains. The light 
obtained is both interesting and beautiful, but the latter 
can hardly be said of the effect of the light on the com- 
plexions of those using the room, as there are in the light 


Fic. 1.—View of Two Hewitt Mercury Vapour Lamps, with Starting Coils. 


practically no red rays. "The principle of the Hewitt lamp 
has been described before in our columns, hence, while we 
give in Fig. 1 a view of a lamp, it is not necessary to go 
into full details as to its construction. The tubes used for 
exhibition purposes at the above offices are about lin. in 
diameter, and usually about 4ft. long. Such a tube takes 
three amperes at 80 volts, and is said to give practically 
500 c.p. The estimation, however, of the candle-power of 
such a lamp is rendered somewhat difficult by the absence 
of the red rays. To start the discharge through the 
mercury vapour in the exhausted tube, the induced current 
get up when the circuit of an electromagnet is broken is 
used. The resistance at starting mostly occurs at the 
surface of the mercury electrode, and when this has been 
broken down by the high-voltage spark the low-voltage 
current continues to The curve connecting the 
current which passes through one of these lamps with the 


voltage at its terminals, is a most interesting one. Thus, 
to start a discharge a high voltage is needed, and as 
the current increases the voltage drops until the 
curve is almost parallel with the current ordinate. A 
further increase of current requires higher voltage again. 
The lamps are worked on that part of the curve which is 
almost parallel with the current ordinate, and on which 
the voltage is practically constant for any current. To 
give stability under these conditions, a small external 
resistance is required ; for instance, when working an 
80-volt lamp it is advisable to have about 15 volts drop in 
& resistance in series with it. A good form for this resist- 
ance to take where extensive lighting has to be done would, 
perhaps, be an ordinary incandescent lamp, which would 
supply red rays. As regards the advantages of the lamp, 
its life is only limited by a slight falling-off in candle- 
power, which can be rectified by cleaning the inside of 
the tube after about 1,200 hours’ use. The tubes can 
then be re-exhausted. With a given diameter of tube 
the candle-power is proportional to the length, and the 
lamps can te made to suit any voltage and give a wonder- 
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fully diffused light. The light from the lamp is rich 
in chemical rays, and is especially suitable for photo- 
graphic purposes. After one has become used to the 
colour the light is said to be pleasant to work with ; but, 
of course, it is not suitable for any place in which any 
colour values have to be recognised. It is suggested by 
its inventor that it can be used with advantage in goods 
yards on railways, in packing-rooms, for the lighting of 
railway tunnels, etc., and for factory work. In drawing 
offices its use is somewhat restricted by its colour. 'The 
makers claim that the efficiency of the light is as low as 
‘3 of a watt per spherical candle-power under favourable 
circumstances, and ‘5 of a watt in the ordinary way. 

An even more interesting piece of apparatus to be seen 
in the same offices is one of Hewitt’s static converters for 
changing three-phase alternators into direct-current. In 
this invention (illustrated in Fig. 2) use is made of the fact 
that a discharge will only pass from the iron electrode 
through the mercury vapour to the mercury electrode in 
one direction. In fact, such a tube acts like, in some 
respects, an electrolytic rectifier. 

In the Hewitt converter (Fig. 2) there are four iron 
electrodes at the top, three of which are connected to the 
three terminals of a three-phase alternator. The other 


88 


THE ELECTRICAL ENGINEER, JANUARY 16, 1908 


electrode is used to start the discharge in the same way as larger number of slow trains! To balance increased cost 


is mentioned above, from a direct-current circuit. After 
this discharge has commenced the three-phase circuits are 
closed, and the discharge is maintained after the direct- 
current circuit is interrupted. 

The conditions then permitting the positive alternations to 
flow to the mercury negative electrode, and direct current 
is taken from this to the neutral wire of the star-connected 
three-phase génerators. The converter, as illustrated, is 
said to be serviceable on any voltage between 100 and 
1,000, and to absorb about 14 volts with a current 
up to 25 amperes. Larger sizes of converters will 
take heavier currents, and have comparatively higher 
efficiencies. For instance, with the apparatus above 
referred to, working at 1,000 volts, the efficiency with the 
14 volt drop in the bulb would be 986 per cent. It will 
be interesting to see how far this static converter will be 
able commercially to replate rotary converters for changing 
multiphase currents into direct. If it commercially fulfils 
its promise as an experimental apparatus, the Hewitt static 
converter will have a great future before it. We feel sure 
that the interesting problem of making these converters 
capable of dealing with larger outputs will be taken up 
promptly by the inventor. We would advise any electrical 
engineer in London who has the time at his disposal to call 
at the Westinghouse Buildings and see tbe above lamps 
and converter in use, but he should not take his lady friends 
with him. 


SOME NOTES ON ELECTRIC TRACTION. 
BY B. P. 


Would increase of speed on an electric railway neces- 
sarily mean an inerease of running costs under all condi- 
tions? I am excluding all accumulator systems where the 
batteries are carried on the cars, or, in fact, all systems 
operated in any way except by power supplied from a 
central station. 

Of course, the total running costs must increase if the 
headway between the trains is reduced, since the same 
number of trains at a greater speed tend to run closer 
together, and also any single train will obviously take 
more power to run fast than slowly ; but if tbe rolling- 
stock in service is reduced so that the headway between 
the trains remains the same, it does not follow that the 
total power required to operate the line will be increased 
to any great extent, if at all, because there will be fewer 
trains required to keep the same headway at a higher 
speed, though each individual train takes more power. 

That is a question that is well worthy the consideration 

of any manager of a new line—namely, to run his trains 
at whatever headway he chooses at the highest possible 
od that his capital expenditure on permanent way will 
allow—because he will not have to expend so much on 
rolling-stock at the beginning, and when the inevitable 
extension of rolling-stock takes place, he will not have 
either to alter the motor equipment on the older cars in 
favour of heavier driving gear which may be quite unsuited 
to them, or scrap them altogether. He will also not be 
compelled to reconstruct the permanent way. 
Any engineer who has tried under orders to run a train 
capable of covering more than 40 miles per hour on a track 
built for trains working at 18 miles per hour, will 
appreciate this point without any further statement of 
what takes place. For the benefit of those who are not 
well up in track work, I can say from experience that the 
insufficient super-elevation of the outer rails on curves is 
apt to make you anxious about the soundness of the check 
rail fastenings, and that the hammering action of the cars 
on too light a rail upsets the feelings of the foreman plate- 
layer i a manner that thoroughly brings out his acquaint- 
ance with his mother tongue. Of course, any engineer 
who tries the above experiment without orders is liable 
to make his superiors doubt whether he ‘x an engineer 
at all. 

Briefly, the question resolves itself as follows: ls it 
worth while to put down a heavy track and run few trains 
at a high speed at the opening of a line, or a comparatively 
light track and spend more on rolling-stock to run a 


of permanent-way construction at the start, you have the 


cost of reconstruction while running and the alteration 
during their working life of all the original rolling-stock, 
also the increased capital expenditure for a greater number 
of cars to keep the same headway. This question cannot 
be answered in an article like this without assuming cut- 
and-dried conditions for a hypothetical railway, because, 
unless one has access to all the figures, engineering and 
financial, that can be of assistance to solve the problem, it 
is impossible to tackle it. Also, some of these figures can 
only be available at the time that the projected road is 
under discussion. 

I give a few figures from the published tests of the 
Liverpool Overhead Railway that hear upon the matter : 


Old Accelerated 
system. service. 
Mean speed— miles per hour ...... 195- ieu 194 
Headway—minutes .................. D 5 33 
Train-miles per hour ............... 144  ......... 216 
Watts per ton mile MO ios 137 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 16. 


Royal Institution.—At9 p.m., Prof. Dewar on Low Temperature 
Investigations." 

Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. Paper: Cutting Angles of Tools for Metal Work as 
affecting Speed and Feed," by Mr. H. F Donaldson, 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Aunual lecture on ** The Measurement of Water," by Prof. W. C. 
Unwin. 

Institution of Electrical Engineers (Dublin Section) —At 8 p.m., 
ordinary meeting. Papers: Railway Carriage Lighting by 
Electricity—J. Stone and Co.’s System," by Mr. J. H. Dowling ; 
Note on Electrical Time Service," by Mr. F. Hope-Jones. 


SATURDAY, JAN. 17. 
Institution of Junior Engineers.—4At 3 p-m., visit to the new 
electricity works of the borough of Shoreditch. 
Institution of Electrical Engineers (Students' Section).—At 


10 a.m., visit to the works of the India Rubber, Gutta Fercha, 
and Telegraph Works Company. 


Monpay, Jan. 19. 
Institution of Electrical Engineers (Newcastle Section). —Ordi- 


nary meeting. Paper: '' Method of Supporting and Protecting 
Inside Conductors,” by Mr. O. L. Falconar. 


TUESDAY, JAN. 20. 


Institution of Junior Engineers.—At 8 p.m., ordinary meeting. 
Paper for further discussion: Electric Automobiles, by 
Mr. H. F. Joel. 

Royal Statistical Soociety.—At 5 p. m., ordinary ineeting at 9, 
Adelphi-terrace, Strand, W.C Paper: 4 Census of the 
Empire," by Mr. J. A. Baines. 

Royai Institution. —At 5 p.m., Prof. Allan Macfadyen on 
Physiology of Digestion " (Lecture II.) 

Institution of Electrical Engineers (Manchester Section).—At 
7.50 Pp. Hl., ordinary meeting. Presidential address by the Chair- 
man, Mr. Hardman A. Earle. 


The 


WEDNESDAY, JAN, 21. 


Institution of Electrical Engineers (Birmingham Section).—At 
1.50 p. m., ordinary meeting. Paper: Gas. Engines for Electric 
Lighting," by Mr. H. B. Graham. The Secretary will show the 
Nodon electric “ valve.“ At 3.30 p.m., visit to the General 
Electric Company's works at Witton. 

Society of Arts. At 8 p.m., ordinary meeting. Paper: The Metrio 
System, by Mr. A. Sonnenschein. 

Institution of Civil Engineers. — At 2.50 p.m., students’ visit to 
the works of Messrs. Varrow, Poplar. | 

Royal Meterological Society. At 7.45 p. m., annual general 
meeting. 

Tuurspay, Jan. 22. 

Institution of Electrical Engineers,— At 8 P. m., ordinary meeting. 
Discussion on ''The Metric System," to be opened by Mr. Alex. 
Siemeus in favour of the metric system. and by Sir Frederick 
Braniwell, Bart., F. R. S., in favour of the British system. 


FRIDAY, JAN. 23. 
Royal Institution..—At 9 p.m. Dr. 
Volcianie Eruptions.” 
North-East Coast Institution. — General meeting at Newcastle-on- 
Tyne. 


T. Anderson on Recent 


SirUERDAY, JAN, 14. 


Glasgow Scientific Socicty.—At 7.50 }.m., ordinary meeting. 
Paper : Application of Electricity to Mining, by Mr. D, Burns. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Jan. 8 the following 
were the candidates balloted for: 


Members.—D. S. Capper, 17, Victoria-street, Westminster, S. W.: 
A. N. Connett, 224, College-hill, E. C.; W. B. Hopkins, Clun House, 
Surrey - street, W. C.; J. B. Mitchell, 79, Plumstead Common: road, 
Plumstead, S. E.; C. Remington, district manager, National Telephone 
Company, 14, Astley-gate, Blackburn ; O. W. Rice, 120, Broadway, New 
York, U.8.A. ; N. S. Russell, 39, Coleman.street, E C. ; G. L. Sclater, 
(Com. R. N.), the Admiralty, S. W.; C. F. Scott, Westinghouse 
Electric and Manufacturing Company, Pittsburg, U. S. A.; H. B. 
Smith, 20, Trowbridge- road. Worcester, Mass.; O. Weiss, Messrs. T. 
Bolton and Sons, Limited, Oakamoor, North Staffs. 


Associate Members.—J. Aitken, 5, Hampden-road, Hornsey, N.; 
B. J. Day, the Sports Club, St. James's-square, S.W.; C. McK. 
Gardner, Town Hall, Portsmouth; C. A. Gillin, 22, Airedale- 
crescent, Bradford, Yorks; G. F. Gower, 57, Tennyson-street, Batter- 
sea, S.W.; T. W. Graves, 6, Garlinge-road, Brondesbury, N.W. ; 
E. S. Harpham, Gate Burton, Avenue-road, Highgate. N.; C. R. 
Heath, 32, Wellington-road, Old Charlton, S E.; F. H. R. Neville, 
Lake View Consols, Limited, Kalgoorlie, W.A. ; R. Pape, Electricity 
Works, Morecambe; H. E. Rogers, 10, Hazel-street, Leicester ; 
O. C. Spurling, care of Western Electric Company, North Woolwich, 
E. ; C. Strafford, electrical enginecr, care of the agent P. and O. S. N. 
Company, Bombay, India; F. alker, Sunnyside, Hadfield, 
Manchester; L. H. Wilms, P.O. Box 623, Cape Town, South Africa. 


Associates. —W. R. Anderson, Peveril House, Beeston, Notts; 
E. Brook, 3, Commercial-crescent, Huddersfield; E <A. T. W. 
Clifford, 11, Rastell-avenue, Streatham Hill, S. W. ; J. Coxon, High- 
street, Cheadle, Staffs; G. W. Cripps, 9, Wellington-street, Bedford ; 
R. N. Cunningham, 17), Edzware- road. W.; H. Curphey, 9, 
Rockville-street, Rock Ferry, Cheshire; R. Cuthbert. Public Works 
Department, Madras, India; D. G. Dani, B. Sc., F. C. H., Scholapoor, 
Bomb iy Presidency, India; F. G. Evans, 69, Arkwright- street, 
Bolton, Lancashire; H. R. G. Forster, Electricity Works, New 
Brompton, Kent; F. A. Haigh, Briergate, Warwick-drive, Hale, 
Oheshire; J. C. Jenner, 39, Dalmeny-road, Tufnell Park. N.; J. 
Kirk wood, Technical College, 38, Bath.street, Glasgow: W. A. R. 
Knight, the Eastern Extension Telegraph Company, Foochow; R. J. 
Nicholson, Argyll.buildings, Hanging Ditch, Manchester; W. E. 
Reath, P.O. Box 1,653, Johannesburg, South. Africa; G. R. W. 
Roberts, 22, Albany-road, Roath, Cardiff; W. M. Selvey, Wh. Se., 
A. R. O. Sc., the Central Technical College, South Kensington: T. R. 
Stancombe, Electricity Works, Durnsford- road, Wimbledon; F. O. 
Steed, Peruvian Telephone Company, Lima, Peru; R. Steel, 74, Vork - 
street, Glasgow; J. W. Turner, 17, Tunis-road, Shepherd’s Bush, W.; 
H. Walker, Electricity Works, Plumstead. 


Students.—J. E. Andrews, Malvern, Anson-road, Tuffaell Park, N.; 
F. H. Beal, 6, St. Luke's-avenue, Maidstone, Kent; F. M. Bray, 
13, Ashfield-road, Morley, near Leeds; R. A. Broad, Elliscombe 
House, Charlton; A. Burrowes, second lieutenant R.G.A., School 
of Gunnery, Shoeburyness ; R. H. Ohalk, 30, Alexandra-road, Upper 
Norwood, S. E.; G. A. Oladingbow], 71, Drakefield-road, Balham, 
S. W.; G. B. G. Cleather, Faraday House, Charing Cross-rosd, W. C.; 
A. Craven, Penrhyn House, Broomhall, Sheffield; C. A. H. Edwards, 
care of A. Lucas, Esq., 77, i E.C.; R. R. Elliott, 5, Chichester- 
road, East Croydon; A. E. F. Fawcus and D. D. J. Fawcus, 
Red House, Altrincham; P. A. Gibney, Arbour-hill, Dublin ; 
J. O. Gibson, The Limes, Oedar-road, Sutton, Surrey; A. A. 
Gomme, 24, Dorset-square, N.W.;, R. A. Ives, 667, Holloway- 
road, N.; S. Jones, Beech House, Handforth, Cheshire; C. H. 
Lange, 14, Greencroft - gardens, South Hampstead, N. W.; 
J. B. Leefe, second lieutenant R.G.A., School of Gunnery, Shoebury- 
ness; 8. H. May, 80, Woodland-road, Bristol; A. D. Melville, 76, 
Horne-street, Springburn, Glasgow; L. G. E. Morse, 14, Airlie- 
zardens, W.; C. S. Perry, 49, Leinster-road, Rathmines, Dublin; 
E W. Phillips, 28, Gloucester-street, E. C.; J. M. G. Rees, 16, 
Osbaldeston-road, Stamford Hill, N.; C. Robinson, 6, Victoria-walk, 
Woodstock, near Cape Town, S.A.; C. W. Rycroft, 9, Oakroyd- 
terrace, Manningham, Bradford ; H. R. Speyer, 23, St. Mildred’s- 
road, Lee, S. E.; H. S. Taylor, The Clough, Buckhurst Hill, Essex; 
W. S. 
Twelvetrees, -Alexander Villa, Ohurch-road, Epsom; F. Wakeman, 
Carisbrooke, Cambridge-road, King's Heath; H. Whitworth, 129, 
Cemetery-road, Doncaster. l 


PERSONAL. 


Mr. H. Drewett, the borough electrical engineer of Morley, has 
resigned, and Mr. John Ellis, of Micklefield, has been appointed 
borough electrical engineer at a salary of £200 per annum. 

Mr. Hooley, late of the Fleetwood electricity works, has been 
appointed junior engineer at the Crewe electric works at a salary of 

a year. ; 

The Glasgow City Council have adopted a report of Mr. Young on 
the applications for the position of chief electrical enginecr in the 
tramways department, to the effect that Mr. James L. Grabam, 
mechanical eng:neer, superintendent of the power station at Pinkston, 
and Mr. E. T. Guslin, electrical engineer, and who has been in the 
service of the Corporation since 1900, and has had large experience in 
carrying out the scheme of distribution from the power stations and 
in other work, should be given charge of their respective departinents, 


Taylor, 33, Caithness-drive, Liscard, Cheshire; R. W. R. 


each being held directly responsible to the general manager for his 
own work, and receive an addition of £50 to their salaries. 

Mr. Medhurst, the consulting engineer of the Fulham Council, has 
taken charge of the electric iht and dust-destructor undertaking. 
Pending the appointment of a borough electrical engineer, he is to 
receive the pro rata amount of the salary which would have heen paid 
to Mr. Ferguson. Mr. Medhurst has been asked to consider the 
question of the number and efficiency of the staff during the time the 
undertaking is under his charge, and to report thereon. 

The Colchester Council have increased the salary of Mr. Sillar the 
electrical engineer, from £250 to £275 a year, the salary to further 
increase £10 a year from March 25, 1903, until it reaches £305. 

The Coventry Electric Light Committee, recognising the efforts made 
by the manager, Mr. J. A. Jeckell, to bring about the success of the 
undertaking, have decided to recommend an increase of his salary 
from £350 to £400 per annum. 

ae Swansea Council have agreed to allow Mr. Prusmann a junior 
clerk. 

Mr. A. D. Chalmers, the resident engineer of the Gillingham Elec- 
tric Lighting Company, has informed the Council's Electric Light 
Committee that the present staff at the electric light works is as 
follows : Mr. Chalmers, resident engineer, £4 a week ; Mr. A. J. Ryan, 
assistant engineer, £2. 10s.; Mr. Foster, shift engineer, £1. 53.; Mr. 
C. G. Ryan, clerk and collector, 153.; two engine drivers Mr. Fowler 
74d. per hour, Mr. Hopkins 64d.; two stokera—Mr. Harvey 54d., 
Mr. Crowhurst 54d. ; lad—Mr. Woodcraft, 7s. 6d. per week; one 
pupil—Mr. Coath, nil. Mr. Chalmers stated that he was williag to 
continue his services under the Council at the same rate of salary, and 
he thought the remainder of the staff would be also willing for a few 
months, in order to give the Council an opportunity to go into this 
question more fully. 

The Electric Power and Lighting Committee of the Liverpool Cor- 
poration have appointed Councillor Richard Daft chairman and 
Councillor W. W. Walker deputy-chairman. They have also passed 
a resolution of condolence with the widow and family of the late 
Mr. S. W. Hiyginbottom, M. P., who was long connected with the 
committee, | 

The Canterbury Town Council have increased the salary of T. W. 
Bunce from 20s. to 23s. per week. 

The salary of Mr. C. D. Burnet, electrical engineer, Carlisle, has 
been advanced from £250 to £350 a year. 

Mr. Westinghouse, the president of the British Westinghonse 
Electric and Manufacturing Company, who has been much engaged 
during the past few days in exhibiting the new Hewitt static 
converter and Hewitt mercury vapour lamp, will proceed to New 
York on Wednesday by the White Star liner Celtic" in connection 
with this invention. 

The Tramways Committee of Dundee Town Council have selected the 
following short leet out of the applications for the poat of electrical 
engineer for the city, rendered vacant by the appointment of Mr. 
W. H. Tittensor to Preston. The number of applicauts is 74. The 
salary offered is £400: Henry Richardson, Corporation tramways, 
Manors, Newcastle ; Sydney E. Britton, burgh electrical engineer, 
Motherwell; C. S. Davidson, electrical engineer, Barnes; John 
Lambert, burgh electrical engineer, Perth; Wm. J. Blackhall, assis- 
tant engineer, Corporation electricity works, Dundee; A. C. Hansen, 
electrical engineer, Stirling; H. W. Angus, borough electrical engi- 
neer, Eccles ; J. Bowden, British Thomson-Houston Company, Rugby ; 
W. A. Bryson, consulting electrical engineer, Leith ; J. H. Mackail, 
chief assistant, Corporation electricity works, Dundee. 

Mr. Charles Aldington, who has been traffic superintendent of 
the Central London Railway since its opening in 1900, is return- 
ing to the Great Western Railway Company ‘‘to take charge 
of electrical matters" ; whilst Mr. P. W. d'Alton, resident engineer 
of the Central London, has resigned that office in order to take up a 
post in connection with the Lancashire and Yorkshire Railway Com- 
pany's scheme for electrifying their line between Liverpool and South- 
port. Before his engagement on the Central London, Mr. Aldington 
made a tour in the United States to study electric traction problems, 
so that his services should be valuable to the Great Western autho- 
rities on the question of electrification. He is succeeded on the 
Central London by his former assistant, Mr. Cecil Partridge. 


APPOINTMENTS VACANT. 


Manager, Brighton Corporation Telephone Exchange, Jan. 24. 
See advertisement. 

Senior Electrical Engineer, Sanitary Commissioners of Gibraltar, 
£300 per annum, Jan. 20. 

Foreman, Leicester Corporation Tramways Department, 52 guineas 
per week, Jan. 17. Sce advertisement. l 

Clerks. A clerical stall is to be obtained for the purposes of the 
new electiical tramway system at Newport (Mon.). 

Estimating Clerk, cxpert in discount calculation and compilation 
of price lists. Sce advertisement. 

Clerk of Works. The Gillingham Urban District Council will 
shortly advertise for a clerk of works, at a salary of £3 per week. 

Assistant Electrical Engiueer, Bray Urban District Council, 
£65 per year. Particulars may be obtained from the Clerk. an. 23, 
10.30 a.m. 

Accountant Clerk, West Bromwich Corporation Electricity 
Department, £100 per annum. Particulars from Mr. J. H. Wray, 
borough electrical engineer, Electricity Works. Jap. 22. 

Chief Electrical Engineer, (‘ovan Town Council, ICO per 
annum. Particulars may be obtained from the Clerk. Jan. 27. 
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MAINTENANCE. 


No doubt there will be an interesting discussion on 
matters municipal at the London Chamber of Commerce 
dinner on Wednesday next; and as there have been some 
candid criticisms on our use of the term maintenance in 
connection with municipal and company work, especially 
tramway work, we have no hesitation in referring to the 
question. We have usually qualified the term when used 
in this particular connection by otber words, such as 
“efficient maintenance” or “maintenance in a state of 
perfect efficiency,” and that the amount required to main- 
tain in a state of perfect efficiency should be obtained out 
of revenue. It is preferable to discuss the question from 
the standpoint of a municipality rather than from the 
point of a company, because in the former case there 
are no toes to be trodden on, and no one will be 
personally offended. Unfortunately, writers are too 
often accused of having a particular case or cases in 
view, and hence of writing for or against persons. This 
ia an absurdity so far as respectable journals are concerned, 
their aim being to arrive at the truth and not to serve 
particular parties. Then, as regards municipal work, this 
is carried out by means of loans sanctioned by a Govern- 
ment department, and the loans are repayable during a 
period determined by that department. Assume the period 
to be twenty-five years, and the work to be of the type 
of the celebrated American “shay,” dropping to dust 
exactly at the end of the period, remaining perfectly 
efficient the whole time. Under such circumstances 
there would be no question of maintenance, as there 
would be nothing to maintain. But ordinary work 
consiste of materials deteriorating with variable rapidity, 
and twenty-five years is obtained by a system of averages. 
Assume, further, that the work under consideration is a 
tramway, and that by the averaging process it is esti- 
mated the deterioration will be at the rate of £450 per 
mile per annum. Our interpretation of efficient main- 
tenance is that out of revenue a sum of £450 per mile per 
annum should be set aside to be used when and as required. 
Maintenance, so far as this argument is concerned, does 
not mean the taking of half-a-crown out of revenue the 
first year fora lump of putty or a new screwdriver, and 
& thousand pounds the third year for a new machine. 
The various parts of the undertaking require replacing 
at different times, and by putting aside the average 
cost per year out of revenue, you have the main- 
tenance fund to use when required. The new terms 
* antiquation ” or obsolescence " have been imported into 
works electrical and it has been suggested that neither 
men nor balance-sheets take such things into account. [f 
the maintenance charges are properly administered, we 
do not see what on earth antiquation has to do with the 
question. The maintenance account anticipates antiqua- 
tion, for no sane manager would use his accumulated 
maintenance fund to replace things exactly as they were 
originally if the parts of his system requiring replacement 
could be replaced by something better. The only point 
worth discussing, it seems to us, is the average annual 
deterioration of the system as a whole. Once this is 
determined, the average annual maintenance charge is 
known. The whole question at the present time is involved 
because few people care to look at things as they exist, 
or because a few people wish the many not to know things 
as they exist. Hence we have in accounts, repayments, 
depreciation, maintenance, reserve, and half-a-dozen items 
which ought to be reduced to two or three. It may bea rude 
thing to say, but we say it advisedly, that very few people 
can read a balance-sheet, and it is often not intended by 
those who make it that they should. The bringing into 
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discussion & mass of minor detail is to be deplored, and 
attention should be fixed as much as possi!le upon the 
vital factors ruling in the question to be settled. One of 
these we hold to be what constitutes efficient maintenance 
in tramway work, and to this our answer has been given. 


CORRESPONDENCE. 


* One man’s word is no man's word, 
Justice needs that both be heard.” 


"QUESTIONS AND ANSWERS." 


SiR,—In the “Question and Answers" columns of the 

lectrical Engineer for Jan 2, 1903, you published an 
answer to Question No 539 written by a correspondent 
who signs bimself W. A. T." 

In this answer he says: In Fig. 1 is shown an arrange- 
ment for obtaining a steady voltage by means of a solenvid 
connected in shunt across the mains," ete. After describ- 
ing the construction of the arrangement, he illustrates its 
action, and says: The mercury rises in the tube, being 
partially displaced by the iron core, and short-circuits 
some of the iron ringe, thus cutting resistance out of the 
shunt circuit of the dynamos, and raising its voltage to 
the proper amount." 

Now, Sir, it seems to me that this device would give a 
very unsteady voltage, instead of a steady one, as claimed 
by W. A. T." hen the load comes on the generator, 
and the volts drop, the core, C, would, of course, drop, and, 
as stated above, raise the voltage to its proper value. But 
as soon as the pressure was raised the core, C, would be 
more powerfully attracted, and would occupy its former 
position. By thus rising, more resistance would be put in 
series with the shunt coils of the dynamo, and consequently 
the voltage would decrease. The core would now sink 
again and the E.M.F. would be raised, when the core would 
once more occupy the position it had before the load 
came on. 

It can be seen from the above that the core would be 
constantly “pumping,” with the result that the voltage 
would be very unsteady.— Yours, etc., . GOVERNOR. 

Jan. 10, 1903. 


FITTINGS. 


SiR,—I have read with interest the article on the 
standardisation of fittings in your issue of the 2nd inst., 
and think, as far as electric lighting accessories are con 
cerned, the chief reason of the multiplicity of patterns 
complained of is caused by the various rules framed by 
insurance companies and supply authorities. These, as are 
well known, differ in many details, and until something 
like uniformity exists, numberless patterns require to be 
produced to fulfil such individual requirements. It seems 
something of & paradox when one hears of articles passing 
muster in one town and condemned in another. Owing to 
such causes the various patterns have only a limited sale, 
and prices remain high as a natural result. Standardisa- 
tion would simplify things all round, but the first step 
towards it must be made by the adoption of a uniform set 
of rules; surely after nearly 25 years’ acquaintance with 
electric lighting requirements, differences of opinion should 
hardly be such that a set of rules could not be drawn up 
to suit direct and alternating supplies up to 250 volts 
every where. 

Another cause of the apparent multiplicity of patterns is 
owing to several of such being early productions, which 
remain in manufacturers’ catalogues for the convenience of 
old clients, who, finding such goods reliable from long 
acquaintance with same, continue to use them. Such 
goods being remunerative lines to the makers, the latter 
are loth to cut them out of their catalogues. Of course, it 
is only natural that new firms as they enter the trade 
attempt standardisation and keep the number of their 
patterns down, but eventually individual requirements and 
improvemente to keep pace with the times must receive 
attention, so that in time several patterns come to be 
stocked 


I fully agree with the writer that strong mechanical con- 
struction is & necessity in branch switches and small appa- 
ratus in everyday use, as it is. upon the reliability of such 
that the success of an installation depends, and with it the 
reputation of a contractor, a satisfied client being the best 
advertisement a contractor or supply company could desire, 
yet in spite of this, a penny or two less spent per point in 
reliable goods and supervision is often the cause of failure. 
In these days of cut lines in electric lighting apparatus, 
the cost of supervision, judging from results, must 
often approach the vanishing point and form but a 
fractional part of the total cost of the articles. 
Of course there is, as usual, the happy medium in 
mechanical construction ; when carried to excess, articles 
appear very much out of place in the positions they are 
often fixed. Without enumerating the various difficulties 
manufacturers of electrical accessories have to contend 
with in the almost universal adoption of china and 
porcelain, I quite agree with the writer of the article that 
in many respects materials of such a refractory nature are 
unsatisfactory from many pointe of view, to say nothing 
of the shapeless lumps of china often doing duty as electric 
light fittings, and fixed in rooms where artistic taste has 
been displayed, spoiling the whole effect, the client 
swallowing his disappointment under the impression that 
the use of such is a necessary evil. 

The adoption of porcelain containing small threads was 
undoubtedly forced upon manufacturers of electrical 
accessories, as screw-heads passed in from the back were 
condemned in many quarters. In many ways the porcelain 
manufacturers have admirably adapted their material to 
the fulfilment of intricate requirements, and it is not their 
fault if it is not successful in every way. They have no 
doubt sustained losses in their efforts, and I am sure. 
anyone with a little acquaintance in the production of the 
finished article will agree that they have a very intract- 
able material to shape to our needs. Until something 
better comes along, which involves less loss in making-up, 
china and porcelain will continue to hold the field.— 
Yours, eto., A. P. LUNDBERG. 

Jan. 13, 1905. 


NORTHERN SECTION OF NATIONAL ELECTRICAL 
CONTRACTORS’ ASSOCIATION. 


SIR, —The annual general meeting of this association was 
held at the County Hotel, Neweastle, on the 10th inet., 
when the annual report was adopted and the following 
officers elected for the ensuing year: president—Mr. E. G. 
Wallis, Leeds; vice-presidents—Messrs. H. Bland, New- 
castle, W. Sutton, Liverpool, J. MeDermott, Manchester, 
E. T. Steinthal, Manchester; hon. treasurer—Mr. T. G. 
Usher, Newcastle ; hon. secretary—Mr. W. Cross, 4, St. 
Nicholas’s-buildings, Newcastle. Members were present 
from Leeds, Newcastle, Liverpool, Manchester, Middles- 
brough, Darlington, and Carlisle, and they all reported 
that the association was doing good work in their respective 
districts in stopping trade grievances and fostering a friendly 
feeling amongst contractors. 

The retiriug president (Mr. Henry Bland, Newcastle), in 
the course of his address, said that if the Northern Section 
was smaller than some of the other branches of the National 
Association, it was to be congratulated on its successful 
year's work, no fewer than 40 firms having joined during 
the past year, and its financial position was most satis- 
factory. The personal lesson he had learned during his 
term of office was the happiness to be derived from serving 
others, and to think more carefully over their interests 
apart from oneself. To live to oneself was a sordid and 
barren existence, and the fraternising with his fellow- 
tradesmen had considerably broadened his vision. During 
the year good work had been done in the registration of 
workmen to secure better work, and the issue of new 
regulations by the Institution of Electrical Engineers would 
considerably improve their position in their desire to have 
good work only done. Their interests were identical in 
point of fact with that of the manufacturers and operatives 
so far as the aiming at improvement was concerned, and 
he was pleased to inform them that a joint committee was 
sitting in London having for their object combined action 
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for the general good of the trade. 
had under consideration the better education of apprentices 
and workmen technically, and he hoped all local associa- 
tions would support and avail themselves to the fullest 
extent of whatever powers to this end were granted in the 
new Education Act. He stated that the contractors in the 
North had little to complain of, unless it were the some- 
what unfair tactics of some American manufacturers, which 
was hardly fair from a trade point of view to British manu- 
facturers. The latter, however, had made remarkable 
progress lately, and were now quite able to compete in 
quality and price, and he looked to the trade to give them 
the support they merited. He urged members to complete 
their organisations locally, and to use the association crest, 
which would soon become known to the public as a 
guarantee of ability and good work ; and paid a hearty 
tribute to the work done by Mr. Cross as secretary, and 
acknowledged the loyal and great assistance given by the 
executive. In conclusion, he was sure that the coming 
year would be a busy one in the electrical trade, and if 
only municipal councils and similar bodies did not throttle 
the industry by unfair competition—and their duty was 
to oppose Parliamentary Bills containing powers which 
threatened such issues—he felt that their next annual 
meeting would be one of rejoicing that their combined 
effort had resulted in safeguarding the honest rights to 
which they as an industry. were entitled. 

On the previous evening the retiring president, Mr. H. 
Bland, entertained the members at dinner. Mr. Rawlings, 
president of the National Association, was present, and, in 
responding to the toast of The Electrical Trade," stated 
that, although the association was young, it was increasing 
at a rapid rate. There are already over 100 members in 
London alone.—Yours, eto., 

Jan. 12, 1903. W. Cross, Hon. Secretary. 

ee 
REVIEWS. 


A Course of Simple Experiments in Magnetism and Electricity. 
By A. E. Munsy, M. A., F.C.S. Macmillan and Co. Price, 1s. 6d. 
The title of this little book correctly describes it. The 
experiments suggested are the ordinary ones for young 
students, are clearly explained and illustrated, and the 
apparatus required is not costly. It is doubtful, however, 
if there is any educational value in many of these experi- 
ments, though, perhaps, it may be rightly held that the 
greater the number of experiments explanatory of a certain 
law, the more the likelihood of the law being remembered 
and understood. The application of these experiments is 
mostly left to the teacher or in the future work of the 
stuuent, though occasional questions are given in order to 
compel the student to think. Taken as a whole, this book 
of experiments ought to prove extremely useful, not only 
for the experiments described, but for those which may be 
carried out with the same apparatus, and the easy gradation 
from point to point assisting by simple steps onwards and 
upwards. 


NEW COMPANIES REGISTERED. 


Railway Concessions and Contract Company, Limited.— 
Capital, £200,000. Objects: to carry on the business of financiers, 
etc. ; to seek and secure openings for the employment of capital in 
any part of the world ; to construct, own, manage, and equip railways, 
roads, tramways, and public or other works and conveniences, etc. 

Smethwick Telephone Company, Limited.—Capital, £8,000. 
Objects: to uire and carry on the business carried on by J. 
Billingsley as the Smethwick Telephone Company. at Borough Print- 
ing Works, Regent-street, Smethwick, Staffordshire. 

General Electric Inspection Company, Limited.—Capital, 
£10,000. Objects: to carry on business as electricians and electrical 
engineers, etc. 

Mercedes Daimler Motor Company, Limited.—Capital, £2,000. 
Objects: to carry on the business of steam, oil, electric, and other 
motorcar, vehicle, and carriage builders and dealers, cycle manufac- 
turers, tyre makers, etc. 


Automatic Telephone Company (1903) Limited. — Capital, 
£100,000. Objects: to acquire the patents, rights, privileges, and 
advantages now held by, or in trust for, the Automatic Telephone 
Company. Limited, and to carry on the business of a telephone, tele- 
graph, and electric light, licat, and power supply company in all or 
any of its branches. 


t 
The Northern Section 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able quastion offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Ave shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


549. Two self-excited shunt-wound dynamos, of 200 kw. and 50 kw. 
capacity respectively, were running in parallel on a three-wire 
system, with motor balancer and batteries in circuit. The load 
on machines at the time was 180 kw. and 49 kw., when the 
voltage across 'bus bars dropped suddenly, and the minimum cut- 
out on 200-kw. dynamo dropped out. No fault was detected on 
the system at the time, but a 500-volt motor (which was running 
at the time) arced across from brush to brush two days after. 
Explain probable cause, and effect on dynamo if it was 
demagnetised.—A. L. 


560. Can any of your readers give a satisfactory explanation of the 
fact that escaping steam reaches a maximum velocity when 
blowing into 58 per cent. of its gross pressure? Is there any 
simple means of proving this! -G. G. S. 

ANSWERS. 

Question No. 543. —In an Aron meter is the speed of the swing of 
the pendulum increased or decreased by attraction in the coil 
below it? Give an example showing the result of both the 
repulsion and attraction. 

Best Answer to No. 543 (awarded 10s.).—The action 
of the above meter depends, as everybody knows, upon the 
influence of a current upon swinging pendulums. In this 
meter both the pendulums are subject to the influence of 
& passing current, which passes through the two coils 
under the pendulums. By means of such an apparatus 
the electric energy given to a circuit can be recorded by 
connecting the pendulum solenoids as a shunt with the 
circuit, and at the same time passing the main current 
through the stationary coils. e mutual action of the 
two currents (the one through the shunt and the other 
through tho stationary coils) is to exert a force which will 
act on the pendulums, one in the same direction as gravity 
and on the other against the direction of gravity. The 
difference of amplitude of the two short pendulums could 
introduce & considerable errcr, were it not, however, 
eliminated by reversing the direction of the current in the 
pendulums every 10 minutes, and at the same timo also 
reversing the motion work in such & manner that the 
instrument continues to register in the same direction. 
By this contrivance the pendulum, which formerly was 
accelerated, will be retarded, and vice versá. 

During the first half part of a cycle of the reversin 
gear, the number of beats gained by the accelerated 
pendulum will be 


KUFA - 73 per second; 


where k is a constant depending on the shape, etc., of the 
pendulum ; 
g is the acceleration of gravity ; 
Ais the acceleration due to the interaction of the two 
currents. 


The retarded pendulum will lose 
7 . — vg - " beats per second. 


Therefore the meter will rogister 


KLV A N. 


EN, à tà, 1 (0 -(&y . 
al 5 3 gl A 7 ) beats per sec. 


During the second part of the cycle the accelerated 
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pendulum (which in the first cycle was the retarded 
pendulum) will gain 

KL N 950 beats per second, 
and the retarded pendulum will lose 


1 - * 
RL ve — = ] beats per second, 
Hence during this period the meter will register 


KL u^] 


g ((A) -(). ] T 

* 29 +; : (3 } beats per sec. 
Therefore during the whole cycle of the reversing gear 

the meter will register 

p d 1 32] = — bea : 

2⁊K 1 29 + 27 | K * 27 ts per second 

But as both A, and A, are proportional to the watts absorbed 

by the circuit, the registration of the meter will be pro- 


portional to the joules absorbed during any multiple of 
the time required to complete one cycle of the reversing 


ear. 

The method of reversing the current in the pendulums 
is done by a small commutator with four bruehes, two con- 
nected to the shunt terminals and two with the pendulum 
wires. The commutator is joined to the arbor of the 
differential gear by suitable gears. One of the gears has a 
spring attached to it. and as the gear is gradually made to 
rotate owing to the different swing of the pendulums, the 
spring is wound up, and is released three times every revo- 
lution of the gear to which it is attached, the time between 
two consecutive releases being 10 minutes, and the com- 
mutator is turned through half a revolution.—C. A. B. 


Answer to No. 543 (awarded 5s.).—The Aron meter is 
sufficiently well known to render a full description unneces- 
sary, and consideration, therefore, may be confined to the 
pendulums—the more so, as the question refers to them 
only. Before detailed discussion, it may at once be said 
that one pendulum moves under gravitational force only, 
while the other is, in addition, acted on by the attraction of 
a coil below it. As proved in any text-book of mechanics, 
if a be the acceleration of the pendulum towards its 
position of rest when at unit distance away, the number 
of vibrations in unit time is given by 


1 " 
N =z- Va, 


and if, as is generally the case, the force producing the 
acceleration, a, be the component along the pendulum’s 
path of a vertical force, which would produce a vertical 
acceleration, A, then 


l denoting the length of the pendulum. Now, in the one 
pendulum A is the acceleration due to gravity, which is 
usaally denoted by g. Hence the frequency of this is 


given by p" 
n=1,/9, 
27V l’ 


in the other, g is augmented by the downward acceleration 
produced by the magnetic field of the coil, and the latter 
increment is directly proportional to tke current flowing 
in the coil. It may, therefore, be denoted by i C, where 
C indicates the current and * is a constant. The frequency 
of this pendulum is consequently given by 


Na Ll g-kC 
2 1 pt 


1 1 i 
d thus  N!-N- - +kC)-g"). 
an emn ((9 ) 9 ) 
Now, the right-hand side of this may be written 
1 kC (k Cy ) 
— „ ( t ,, t ete. 
17 % avi 209) 


| where l = length of pendulum in inches. 


and the meter is so arranged that k C is always small 
compared with g. Hence all terms in the bracket are 
negligibly small compared with the first, and approximately 
there exists the relation 


or, 


where K is a constant equal to — 
4 v Ng 

The meter should run in a reversed direction if the coil 
produced an upward repulsion, the sign of the right-hand 
side of the equation 5 minus. 

As a numerical example, let k be 1:1, | be 50cm., 9 be 
981 square centimetre-seconds. Then the fraction of a 
vibration gained by one pendulum on the other in one 
second is 

11 
„ et e ex M" 
N!-N zs Jao sei current = ‘0033 x current. 


Since the frequency of the gravitational pendulum is 

UN d 0 N is 705. Consequently the gain of the clock 
T 

with the accelerated pendulum is 


705 x 5,600 x 706 = 11°88 seconds per hour, 


and since the previously given approximation introduces 
no appreciable error if the rate of gain of the clock does 
not exceed about 2:8 minutes per hour, a meter with the 
constants assumed would measure a current of maximum 
12 
value 


recorded would be accurate provided the current at no 
time exceeded 10 amperes. 

As mentioned, if repulsion were employed instead of 
attraction, the clock would register negatively, the calcula- 
tion of amount being identical with that given.—Z?. 


Answer to No. 543 (awarded 58.).— In the new ty pe of Aron 
meter two clocks are controlled by two swinging pendulume, 
which are driven by a winding magnet which gives an 
impulse about every half minute. "These clocks each drive 
a train of wheels which are connected by differential gearing 
to the registering dials of the meter, so that what is really 
registered is the gain of one clock over the other. As this 
meter is one of the most accurate on the market, and, in 
the author's opinion, by far the best meter for the registra- 
tion of large currents, owing to its great working range, 
which is of the order of 1 to 1,000, it is well that the 
prineiple of the meter shculd be understood. In two-wire 
meters of 10 amperes capacity or over the two pendulums 
are wound horizontally with a number of turns of fine wire, 
and the shunt circuit passes through both. The series coils 


a or about 10 amperes—that is to say, the watts 


are placed below the pendulums and the lamp current 


s through these. These coils are wound in opposite 
directions, so that one coil will attract and the other repel 
its respective pendulum. By this means the sensitiveness 
of the meter is doubled. The time of oscillation of the 
pendulums is found by the ordinary formula 


ie (1) 


where / = time of one complete oscillation in seconds; 
l = length of pendulum in feet; and g = 32:2. 

In the case of attraction, due to current in the series 
coil, the virtual value of g is increased, and the speed of 
the pendulum is therefore increased, since the time, t, is 
reduced. Conversely, the pendulum coil which is repelled 
will have its speed of IE reduced, since g i8 reduced and 
t therefore increased (see formula 1). C. G. S." may, if 
he wishes, proceed as follows to ascertain the amount by 
which g will be altered. First run the meter on the shunt 
alone and count the number of oscillations of one pendulum 
in a certain time. Let N = number of oscillations per 
minute. Then 

N75 . 66 


ih dy 2 
Jr (2) 


li may, there- 
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fore, be calculated. Now pass a steady current through | In the above diagram, O C represents the theoretical 


the series coils and count the oscillations, and get a different 
value for ¢ Substitute this in equation (1), using the 
known value of /, (expressed in feet) The altered value 
of g can vhen be calculated from the formula 


AL (5 


This may be repeated with currents of various strengths. 

The above tests should be carried out on the same 
pendulum, and should be all taken in the interval between 
two consecutive reversals of the shunt current in the 
pendulum coils. These reversals occur about every 
20 minutes, and have the effect of making the meter 
absolutely independent of external fields or temperature 
effects, which otherwise might influence one clock more 
than the other.—E. M. 


Question No. 544.—A 74-h.p. three-phase induction motor drives by 
means of a belt a large punching machine. This machine has heavy 
flywheels and moving parts, and is very bad to start, though, 
when once up to speed, it takes very little to drive it. Readings 
were taken from this motor in the usual way—viz., with a watt- 
meter, ammeter, and voltmeter. In starting the motor it was 
found that, although the ammetcr showed a very high reading, 
the wattmeter reading was comparatively low. As the motor 
gradually got up speed, however, the ammeter needle fell and the 
wattmeter needle rose, until a point was reached when both fell 
together till the motor reached full speed. Explain fully why 
the ammeter and wattmeter needles should move in opposite 

directions. 


Best Answer to No. 544 (awarded 108.) . — The great 
inertia of the punching machine with which the motor in 
question is loaded is the cause of the needles of the 
ammeter and wattmeter moving in opposite directions, as 
noticed by W. A. R.“ In small induction motors, where 
a starting resistance is not employed, as is necessary with 
larger machines, the torque is exceedingly small at starting. 

! 
| 


B 


g= 


+ TORQUE. 


A * 


Fic. 1. 


Now, this torque is proportional to the true watta given to 
the machine, and its small value at starting is due to the 
great phase displacement of the current behind the E M.F., 
this being brought about owing to the large self-induction 
of the motor. Now, as the motor starts up, this inductance 
decreases, for the rotating magnetic field set up by the 
stator interlinks with fewer magnetic lines, as the speed of 
the rotor increases and the slip becomes less. The torque 
increases up to almost full speed, when it drops until full 
speed is reached 


Fig. 2. 


The torque curve for an induction motor is given in 


Fig. 1. OT represents the torque at starting, whilst at 
full speed it is represented by A B. Above this the torque 
rapidly falls, till it becomes nothing at X. where the rotor 
is in syncbronism with the stator. So far, this accounts 
for the behaviour of the wattmeter needle. 

To see why the ammeter reading gradually falls, it is 
best to consider & motor diagram, as shown in Fig. 2. 


magnetising current at no load, and to this is added 
O Cu, in phase with the impressed volte, O E, representing 
the core loss. The points P, P, and P, at different 

sitions on the semicircle, are for different conditions of 
oad—namely, full normal load, maximum torque, and 
starting. Then, Cg P, Cg Pi, and Cn P, give the stator 
current per phase, corresponding to the different values of 
torque given by PA, P, Al, and P, A,. The angles $, $, 
and $4, give the angles of lag, at different conditions, of 
the stator current behind the impressed volts. We see, 
then, from the diagram, that at starting the stator current 
is very large, whilst as the motor gets up speed the current 
gradually drops. Now, this current may be taken as being 
per up of two components, one at right angles to the 
other. 


£ 


Cy L : 
Fig. F. 


In Fig. 3 Cn E, represents the effective part of the 
E.M.F., Cy E, impressed on the motor. Now, if we divide 
Cn E by R, the rosistance of the stator circuit considered, 
we obtain a part, Cn P., representing the stator current, 
which may be resolved into two parts, Cn L, which is in 
phase with the impressed E M.F., and L P, in quadrature 
with this E M.F. The component, Cy L, represents the 
working current, and L P, the wattless or idle current of 
the motor. It is clear, then, that as the angle of lag, ¢,, 
decreases so the wattless current, L Pa, decreases in value, 
and the current becomes more and more in phase with the 
E. M.F. as the speed of motor rises. Now, the watts indicated 
by a wattmeter are 

E x C x cos 4, 


which we see from Fig. 3 may he written E x Cn L. So 
that as the current gets in phase with the volts as the 
motor gains speed, so the watts indicated increase, whilst 
we have seen from the motor diagram (Fig. 2) that the 
stator current becomes less as the speed rises. This, the 
writer thinks, is a full explanation of the observations made 


by *W. A. R.” Tho above information was gained 
from Dr. S. P. Thompson's “Polyphase Currents."— 
F. T. C. 


Answer to No. 544 (awarded 7s. 6d.).—In this problem 
it wili be well to consider the forces at work in an tdeal 
three-phase motor, and for simplicity to take a bipolar 
machine. We have (1) a constant E.M F. at terminals 
of stator; (1a; the current in the stator due to this E. M. F.; 
(15) a field due to this current, embracing stator and rotor 
conductors; (2) an E. M.F. set up by 10 in rotor conductors; 
(2a) a current due to this E M F.; (2b) a field embracing 
rotor and stator conductors due to 2a. Now, 10 and 2} 
will be opposed to each other and will have a “ resultant” 
field. As in our ideal three-phaser, 15 and 2) will be about 
180deg. apart, so the resultant will be 90deg from each. 
But the rotor current is 90deg. from 25, hence the rotor 
current and resultant field will be in phase. Now, the 
torque of the motor is directly proportional to the product 
of rotor current and resultant field. Let us see, then, the 
effect at starting and at various speeds. 

If N = revolutions per second of stator field ; N, = revo- 
lutions per second of rotor; then (N- Ni) = revolutions 
per second of resultant field with respect to rotor, or, 
as it is termed, the slip of the rotor. 

At starting N, =0, hence slip is N. The rotor current 
will therefore be enormous, and rotor field, stator field, 
and stator current proportionately great (as a clock diagram 
would readily show). The torque in this ideal machine 
will therefore be a maximum at starting. As the speed 
gets up N — N, gets smaller, hence rotor current, etc., gets 
smaller, until, when N = N,, theoretically current and 
torque are zero. If, therefore, we connect up an ammeter, 
voltmeter, and wattmeter to our ideal machine, the product 
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of amperes and volts give watts at any speed, making 
allowance for power factor. 

But we cannot have an ideal machine acted on only hy 
forces already mentione. Neglecting hysteresis and eddy 
currents, which cause heavier losses at starting, there is 
the air-gap and the thin sbred of iron on the faces of the 
conductors. Here magnetic leakage takes place, as shown 
in Fig 1. The effect of this is to cause a back E.M.F. 
in rotor and stator conductors, and to set up lag in the 
currents. The intenser the fields, the greater will the 
reactance and lag be. But the fields are intensest at 
starting, hence lag is greatest then, and a very small com- 
ponent of the rotor current is in phase with the resultant 
field. The torque is, therefore, small, though the currents 
are heavy. A voltmeter and ammeter will show the same 


Fie. 1. 


volts and less (but still great) amperage, but as the amperes 
are far out of phase in stator as well as rotor the watts are 
low. The angle of lag is given by 
tan J 2 2 * (N- NI) L 

r 
for rotor, where L = coefficient of self-induction of active 
rotor conductors, r their resistance. As 27, L, and r 
are constant, it will be seen that tan y is proportional to 
(N - Ni- that is, to the slip. As speed of rotor increases, 
y decreases. The volts and amperes, therefore, come more 
into phase, and the wattmeter needle will go up. The 
ammeter needle, however, comes down as the resultant 
field is rotating more slowly, rotor and therefore stator 
currents decreasing correspondingly As tho torque is 
also inversely proportional to Y, it will increase as v 
diminishes. 

The above equation shows clearly the remedy for poor 
torque at starting. If (N- Ni) increases, to keep the 
equation constant, we must increase r—that is, the resist- 
ance of the rotor. Hence large three-phasers have three 
coils set 120deg. apart and connected to slip rings instead 
of squirrel-cage rotor. By inserting external resistance 
vid the slip rings, r may be increased at starting and the 
torque consequently increased. At full speed, however, 
this resistance would be needless and wasteful, hence it is 
cut out immediately motor speeds up. As to ammeter 
and wattmeter needles falling together, this begins when 
angle of lag gets small, and between no load and full load 
this angle will not be more than 4deg. to 6deg. 

Another method of regarding the problem simpler but 
less scientific is as follows: When the slip is small the 
induced rotor currents have time to die away, and increase 
in time with the field producing them By Lenz's law it 
will be seen that torque is large. When the slip is great, 
self-induction retards the creation and cessation of the rotor 
currents, and may do so to such an extent that the field 
not only overtakes them in the nentral area, but in the 
opposite active area. In an extreme case it is evident 
there would be no torque at all. Two men sawing a log 
of wood is a good illustration. If they pull and push 
alternately in time the maximum effect of the saw is got, 
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but if one cannot keep up with the other it may happen 
that both are pulling and both pushing at the same time, 
when no motion of the saw takes place, though the forces 
applied to it may be the same or far greater than before.— 
W. J. 


Answer to No. 544 (awarded 5s.).—As the question makes 
no mention of additional resistance being inserted in the 
armature circuit at starting, it will be assumed that the 
motor is switched straight across the mains. In this case 
the large starting current is due to two causes. 

1. Owing to the presence of an air-gap in the magnetic 
circuit of the motor, we have at starting the conditions of 
& stationary transformer with a magnetic circuit of high 
reluctance. Consequently, it is evident that the wattless 
magnetising current of induction motors must be consider- 
ably greater than that of transformer. In fact, the no-load 
current of many comparatively small motors, which show 
quite a high efficiency at full load, is very nearly 
equal to the full load current in magnitude. As, how- 
ever, this magnetising current is wattless, the power 
at starting is really only that necessary to overcome 
friction, hysteresis, and C? R losses, which in good motors 
are small. In the present case heavy flywheels and 
moving parts have also to be started, which will increase 
the necessary power and also the current at starting. 

2. Owing to the difference in the frequency of the rotor 
and stator currents at starting, the reactance of the current 
is relatively very large compared to the resistance, and the 
total impedance is small. Since the current lag depends 


reactance 


upon the ratio , and the current to the ratio 
resistance 


—— it at once follows that the starting currents will 
be excessive and greatly lagging. The power, however, is 
only small. 

Combining these two causes together, we have at start- 
ing excessive currents, but only a small amount of power, 
because these currents are greatly out of phase with the 
voltage. As the motor comes up to speed, the power 
required to drive the machinery obviously increases, and 
the reading of the wattmeter increases. On the other 
hand, the difference in the frequency of the rotor and 
stator currents has diminished also, which reduces the 
reactance of the circuit very considerably. The resist- 
ance of the circuit is unaltered, and therefore the ratio 


reactance has decreased, and the power factor has conse- 
resistance : 

quently increased. In other words, the current and voltage 
are more nearly in phase with each other, and for a given 
power the current necessary is very much less. Hence 
the needle of the ammeter falls. If V represents the 


voltage of supply, C, represents the starting current 
lagging behind V by an angle 61, C, represents the current 
when motor has incrcased its speed, laggin behind V by 
an angle 0,; then the projection of 6, on V—viz., 
O P,—is proportional to the power, and the projection of 
O C, on V—viz., O P,—is proportional to the power. It 
is perfectly obvious that even though the current has 
decreased in magnitude, the power has increased owing to 
the voltage and current being more nearly in phase. The 
needles of the wattmeter and ammeter consequently move 
in opposite directions. 

The alteration in the value of the power factor as the 
motor comes up to speed is the cause of this interesting 
fact.—J. D. G. 
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LEGAL INTELLIGENCE. 
CONTINUOUS SUPPLY. 
Electrical Undertakers’ Liability. 


In the Bristol County Court, on Tuesday, Judge Austin heard the 
case of A. Powell, vinegar brewer, of St. Stephen’s-street, Bristol, 
against the Bristol Corporation, which was an action to recover 


damages for alleged breach of contract in respect of the supply of 


electricity for motive power. 

Mr. Cochrane, for the plaintiff, stated that prior to May 31, 1901, 
the date of the contract, the plaintiff applied to the Corporation 
for electric motive power, which she required in the process of the 
brewing of malt vinegar. Two motors were obtained, and the 
defendants contracted to supply continuous electric power to drive 
them, From time to time after the current had been connected it 
was alleged there had been interruptions, of which notice had been 

iven, and arrangements were made accordingly. During the night of 

t. 25, however, the acetifier used in the process of brewing vinegar 
was set to work, but on the following morning the brewer ascertained 
that the motor had stopped, owing to the supply of electricity having 
being cut off without notice, which resulted in loss to the plaintiff. 

Mr. Weatherly, for the defence, contended that the defendants 
were not liable under their Acts and rules to supply current con- 
tinaously. They were obliged to supply electricity to anyone who 
might apply for it, and to do that the current must be temporarily 
cut off, for safety’s sake, when connections were made. Consequently 
there could be no such thing as an unbroken, continuous supply. 
Any hardship that might accrue when that was done was provided for 
under Section 43 of the Bristol Electric Lighting Order, 1883, wherein 
were the words ‘‘ otherwise excusable,” which, he contended, covered 
the present case. 

His Honour, in ve judgment, said he was of the opinion that the 
Corporation had undertaken to give tho plaintiff a continuous supply 
of electricity. It was true that in the contract there was no reference 
to any temporary interruption from other causes than fire, tempest, 
violence, or strikes; but it seemed to him that the proper meaning of 
the condition was that the Corporation undertook to furnish a reason- 
ably continuous supply, having regard to the circumstances of the 
case. Although there was nothing in the agreement with regard to 
notice, he thought it was but reasonable that notice should be given 
of the cessation of supply of current, and he held that there had been 
a breach of the contract. Judgment would be given for the plaintiffs 
for the amount claimed, with costs. 

Leave to appeal was granted. 


COMPANIES MEETINGS AND REPORTS. 


TYPEWRITING TELEGRAPH CORPORATION. 


The report of the directors for the pest year states that the Board 
as at present constituted have heen in office only during tbe last seven 
months covered by the accounts. There isa debit for the year's opera- 
tions of £3,048. This sum includes the item of £579, of which £436 
represents the cost of the deputation sent to America in July, 1901, 
to a for the sale of the patent for the United States. The 
actual deficiency for the Mon ending Sept. 30, 1902, is, therefore, less 
by that amount. Since March considerable expense has been incurred 
in bringing the Company's instruments tefore the public, especially 
in advertising by means of circulars translated into many foreign 
languages. As a result, orders and enquiries are coming in from 
foreign and Colonial Governments, from Governmental departments, 
and also from railways and similar Lodies in various parts of the 
world. The agreements with the General Post Office and with the 
National Telephone Company, Limited, have both been modified in 
the inteiests of the Corporstion. "These modifications are calculated 
to increase the home business and render it more profitable. At the 
invitation of the Imperial German War Office, a demonstration with 
12 of the machines was made in Berlin in October last. Within the 
last few months coneiderable improvements have been made in the 
instruments, all the details of which, so far as possible, have been 
patented for the United Kingdom and abroad. Additional foreign 
patents have also been secured. 


NORTH-EASTERN RAILWAY CONTRACT. 


We have pleasure in announcing that the North-Eastern Railway 
Company have accepted the tender of the British Thomson-Houston 
Company for the complete electrification of their branch lines from 
Newcastle to Tynemouth. The contract was finally concluded in the 
middle part of this week. It includes the entire electrical equipment 
of the 40 odd miles of single track embraced in the scheme, com- 
prising the electrical bonding of the existing running rails (which are 
to be maintained), the supply of the electrical conductor rails, and the 
laying of the feeder cables. The system of working adopted is the 
well-known British Thomson-Houston multiple-unit control, similar 
in many respects to that which has been installed on the Great 
Northern and City Tube Railway, and with which the Central 
London Railway is now equipped. The contract also includes 
the electrical equipment of 60 motorcars and 50 trailer cars, and 
the company will further supply the whole of the trucks for 
these. o electric locomotives are also to be constructed under 
the contract. We understand that it is not proposed to erect a 

erating station for the supply of current for working the lines, 


motor booster. 


for tramway purposes and reversible booster. 
See advertisement. . 


light and power station. 
Clerk, Matyas-Kiraly, No. 1 I. 5, Koloszvar. 


delivery at Bradford of steel girder tramrails. 
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but to take energy from the power station of the Newcastle Electric 
Supply Company at Wallsend. We are not yet at liberty to state 
the amount of the contract which has been entered into, nor the 
period of time in which the work has to be concluded, but the equip- 
ment of the lines for electrical traction will be proceeded with imme- 
diately, and the conversion completed in the shortest poesible interval. 
The British Thomson-Houston Company are naturally highly pleased 
at being entrusted with this very important work—practically the first 
of its kind in this country, with the exception of the London Under- 
ground Railways—and we desire to congratulate them on having 
secured such a contract in the face of keen foreign and home 
competition. 
L—— HÉÓÓ"pg 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 
West Ham.—The Council invite tenders for accumulators. Tenders 


by Jan. 27. See advertisement. 


Walthamstow.—The Council require tenders for the supply of 


continuous-current motors. Tenders hy Jan. 21. 


Bucharest. The Post and Telegraph Department require tenders 


for 2,000 kilos of zinc in sheets. Tenders by Jan. 30. 


Cleckheaton.—The Urban District Council invite tenders for 
Tenders by Jan. 24. See advertisement. 
Dundee.—The Gas Commissioners invite tenders for the supply 


of electricity meters. Tenders by Jan. 22. See advertisement. 


Cardiff.—The Corporation invite tenders for 20 cars of the 


double-deck single-track type. Tenders by Jan. 29. See adver. 
tisement. 


Bucharest. The Post and Telegraph Department require tenders 


for 500 kilos of copper in sheets and 500 kilos of copper cable. Tenders 
by Jan. 23. 


S8myrna.--The Municipality require tenders for the construction of 


two miles of tramway, electric or otherwise, including rolling-stock, 
etc. No date fixed. 


Bethnal Green.—The Guardians invite tenders for the purchase 


of a complete battery of E.P.S. accumulators. Tenders by Jan. 22. 
See advertisement. 


Bury.—The Electricity Committee invite tenders for accumulators 
Tenders by Jan. 26. 


Dundee.—The Gas Commissioners invite tenders for an electric 


lighting switchboard, and boosters, balancers, and switchgear. 
Tenders by Jan. 17. See advertisement. 


Doncaster.—The Corporation invite tenders for the supply, 


delivery, and erection of one Lancashire boiler, with all fittings, etc., 
complete. Tenders by Jan. 23. See advertisement. 


Newport (Mon.).—Tenders are invited for telephones, street 


pillars, and switchboard by Mr. H. Collings Bishop, the borough 
electrical engineer. 


Tenders by Jan. 26. See advertisement. 
Oldham.—The Corporation Electricity Committee invite tenders 


for the supply and erection of exhaust steam oil separator, feed-water 
oil filters, pipework, etc. Tenders by Jan. 27. 


See advertisement. 
Koloszvar.— The Municipality invite offers for plant for an electric 
Particulars may be obtained from the Town 
Tenders by March 10. 
Brighton.— The Council invite tenders for the supply, delivery, and 


erection complete of the overhead trolley construction and equipment 
for the tramways in Old Steine, London-road, etc., Brighton. Tenders 
by Jan. 26. See advertisement. 


Bradford.—The Corporation invite tenders for the supply and 
Specification, ete., 
may be obtained of Mr. J. H. Cox, M.I.C.E.. city engineer, Town 
Hall, Bradford. Tenders by Jan. 24. 

Tynemouth.- The Corporation invite tenders fer traction batteries 
and reversible boosters. Specification, etc., may be obtained on 
application to Mr. C. Turnbull, Tynemouth Electricity Works, 

orth Shields, Tenders by 31st inst. 

Sydney, N.8.W.—Messrs. Preece and Cardew are authorised by the 
Municipal Council to invite tenders for the supply, delivery, and 
erection of arc lamp pillars, brackets, arc lamps, controlling gear, etc. 
Tenders by Jan. 28. See advertisement. 

HulL—The Corporation invite tenders for 15 double-deck single- 
truck cars complete with electrical equipment and top covering. 
Specification, ete., may be obtained of Mr. A. E. White, M. I. C. E., 
city engineer, Town Hall, Hull. Tenders by noon on Jan. 21. 


Madrid.—Tenders are required for construction of a telephone line 
between Madrid and the Escurial. Specifications may be obtained 
from the G.P.O., Calle de Carretas 10, Madrid. Prov. deposit, 
1,000 pesetas ; definitive deposit, 6,000 pesetas. Tenders by Jan. 265. 


Darlington.—The Corporation invite tenders for one Lancashire 
boiler (second extension), steam, exhaust, drain, and feed pipes, feed 
heater, etc. (second extension), traction feeders, returns, etc., and 
permanent-way construction. Tenders by Feb. 13. See advertisement. 


West Ham.—The Corporation invite tenders for the supply, 
delivery. and erection of al] poles. fittings, wires, and pillars required 
for the electrical equipment of eight miles of tramway track in the 
county borough of West Ham. Tenders by Feb. 10. See advertise- 
ment. 

St. Annes-on-Sea. — The Urban District Council invite tenders for 
boilers and feed pump, steam dyname, and switchboard. Specifica- 
tions, etc., may be obtained of Mr, Jus. H. Clothier, engineer to the 


THE ELECTRICAL ENGINEER, JANUARY 16, 1908. 


Council, Electricity Works, St. David's-road North. Tenders by 
21st inst. 

Oolchester. —The Committee of the Essex and Colchester Hospital 
invite tenders for wiring and fittings for the electrical lighting of the 
hospital buildings. Specifications, etc., may be obtained at the 
SIM Engineer's Office, Stanwell-street, Colchester. Tenders by 
Jan. 17. 

Bradford.—The Corporation invite tenders for the supply and 
delivery at Bradford of 230 steel poles for the electrical overhead 
Span of the tramways. Specification, etc., may be obtained of 
Mr. J. H. Cox, M. I. C. E. city engineer, Town Hall, Bradford. 
Tenders by Jan. 24. 

Atherton.—The Urban District Council invite tenders for the 
supply, delivery, laying, and erection of extra high-tension and high- 
tension switchboards, transformers, transformer pillars, and their 
accessories, and high and low tension cables and accessories. Tenders 
by Jan. 23. See advertisement. 

Sheffield. —The Tramways Committee invite tenders for the supply 
of oils and greases during the year ending Jan 31, 1904. Forms of 
tender (2s. each) and all information can be obtained from Mr. 
A. L. C. Fell. M. I. E. E., M. I. M. E., general manager, Town Hall, 
Sheffield. Tenders by 17th inst. 

Stalybridge.—The Stalybridge, Hyde, Mossley. and Dukinfield 
Tramways and Electricity Board invite tenders for the supply. 
delivery, and erection of electric tramears complete with trucks and 
electrical equipments, and tower repairing wagons, and overhead 
electrical equipment of lines and car sheds. Tenders by Feb. 2. Nee 
advertisement. 

Manchester. —Tle Tramways Committee invite tenders for 2.000 
tons of steel girder tramway rails and about 30 tons of steel fishplates, 
aud 54 tons of steel tiebars for tramway rails and nine tons of bolts 
und nuts for fishnlates. Specifications, etc., may be obtained on 
application to Mr. J. M. McElroy, general manager, Tramway: Depart- 
ment, 55, Piccadilly, Manchester. Tenders by 5 p.m. on 19th inst. 


Stookport.—The Tramways Committee invite tenders for the 
supply and delivery of about 645 tons of grooved steel girder tramway 
rails, 15 tons of tie-bars, and the special work (including points, 
crossings, and curved rails) in two junctions. Specifications, etc., 
may be obtained on application to Mr. John Atkinson, A M. I. C. E., 
borough surveyor, Central Buildings, Stockport. 
Jan. 24. 

Ipswich.—The Corporation invite tenders for rolling-stock. The 
3 is for 26 electric tramway cars, and for a special car for 
cleaning, watering, and sanding the track. Specification, etc., may 
be obtained from Mr. Will. Bantoft, town clerk, Town Hall, 
Ipswich, and may be seen at (but not obtained from) the offices of 

essrs. Kennedy and Jenkin, 17, Victoria-street, Westminster. 
Tenders by 23rd inst. 

Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. A limited number of copies of a draft 
agreement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other details, 
can be obtained upon application to Messrs. Davis and Soper, 54, St. 
Mary’s-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ‘‘ Tramways,” will be received up to 
noon on Feb. 26. 

Batley (Yorks).—The Corporation invite tenders for tramway and 
lighting feeders, distribution and arc light cables, pilot cables, con- 
duits, arc light columns, and accessories; station wiring, testing 
instruments, and engine-room accessories ; steel poles and overhead 
tram equipment; traction and lighting switchboard, and direct-current 
electricity meters. Specifications, etc., may be seen at the offices of 
the engineers, Messrs. Lacey, Olirehugh, and Sillar, 78, King-street, 
Manchester, and 2, Queen Anne's-gate, Westminster, and obtained 
from the latter office only. Tenders by Feb. 2. ' 

Guayaquil (Ecuador, South America) —The Municipal Council 
of Guayaquil, Rəpublic of Ecuador (South America), invite tenders for 
a new installation of public lighting, the light to be gas, electricity, 
or both combined. The Municipal Council will pay monthly for a 
minimum of 1,400 ordinary 15 2-c.p to 5.c.p. lights and 50 80-c.p. 
lights to burn 11 hours daily. The whole of the private house light- 
ing will be done by the new installation. Tenders to be received by 
Feb. 12. Apply for further information to the Ecuadorian Consulates 
at Liverpool, 55 Chapel-walks, or at Southampton, 4, Oriental- place. 


Wellington (New Zealand) — The City Council invite tenders 
for complete supply and installation of electrical tramways, other 
than buildings; supply, delivery, and erection of certain tramcars 
and electrical equipment ; supply of all plant and materials for the 
power station; putting together of all supplies and the erection of 
plant for the power station: supply of materials for the permanent 
way; puting together of supplies and the construction of the 
permanent way; supply of all materials and fittings for the over- 
head equipment and feeders; and erection and maintenance of all 
materials, ctc., for the overhead equipment of feeders. Specification, 
etc., can be obtained from Mr. W. R. Wright, at 3, Victoria-street, 
Westminster, on and after 16th inst. Tenders by Jan. 21. 

Sydney (N.8.W.).—Tenders will be received at the office of the 
Deputy Postmaster-General, Sydney, up to 2.50 p.m. on Wednesday, 
Feb. 4, 1903, from persons desirous of contracting for the supply and 
delivery of an additional subscriber's section of the present metallic 
circuit branching system multiple y Sea switchboard at the 
Central Exchange, General Post Office, Sydney, New South Wales. 
Sealed samples, specification, and general conditions may be seen at 
the office of the Chief Electrician, General Post Office, Sydney. 
Specification and general conditions may also be seen at the General 
Post Office, Melbourne, Brisbane, Adelaide, Perth and Hobart. The 
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tenderers must state the shortest time within which the switchboard 
can be delivered at the Central Exchange, General Post Office, Sydney. 

Rapgoon.-—The Municipal Committee of Rangoon invite tenders 
for carryiug into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits ot 
Rangoon Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs, Ogilvy, Gillanders, and Co., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona tide tender. | Applicants can also see the draft 
Electricity Bill. and the rules, plaus on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
Specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
Loudon mail of June 12 up to July 1, addressed, under sealed cover. 
to the President, Municipal Committee, Rangoon, and marked 


“ Electric." 
RESULTS OF TENDERS. 


India.—The Oudh aad Rohilkund Railway have decided to instal 
a Willans compound engine for direct coupling to a Crompton dynamo. 

Hammersmith.—For fixing the arc lamp outside town hall 
(which includes the cost of the bracket): Messrs. J. and A. Law, of 
Glasgow, £25. 

Bradford.—The City Council have accepted the tender of Mr. 
T. W. Ward, of Shetlisld. for the purchase of old steel tramrails, 
fishplates, and other material. 

Newcastle-on-Tyne. The Town Council have accepted the 
tender of Messrs. Vaughan and Dymond, of Newcastle, for the 
extension of the boiler-house at the power station, at £2.00). 

Bournemouth.—The followiog contract has been placed by the 
Bournemouth and Poole Electricity Supply Company: one ot Belliss 
and Morcon's engine coupled to Brush Electrical Engineering 
Company's dynamo. 

Newport (Mon.). —The Town Council have aecepted the tenders of 
Messrs. Lysaght for the new boilers for the steel flue at the power 
station, at £175, and W. ard T. Avery for coal-weighing apparatus, 
hoppers, and valves for the boilers. at £250. 

Various Sub-Contracts.. Messrs. Belliss and Morcom have let 
the following sub-contracts: North-Eastern Railway, by Wilson 
Hartnell and Co., one engine ; Devonport, Tasmania, by the Brush 
Electrical Engineering Company, one engine. 

Durham.—The proprietors of the Auckland Park Colliery have 
decided to instal three 360-h.p. Willans enyines for direct coupling 
to multiphase generators of the A.E.G. make. These generators are 
to be used for supplying power to their colliery. 

Frome.—The Urban District Council have received the following 
tenders for the constiuction of electrical works: General Electric 
Company, 69, Queen Victoria-street, Loudon, £20,856 ; Messrs. 
Edmundson's Electrical Corporation, Broad Sanctuary-chambers, 
Westminster, £20,156 (accepted). 

Lowestoft. —The Town Council have accepted the following tenders 
for the supply of the electrical equipment for the tramways: R. 
Blackwell and Co., City-road, E.C., overhead equipment, at £3,860 ; 
Callender's Cable and Construction Company, Hamilton House, 
Victoria-embankment, underground feeder cables, at £3,324. 

Sunderland.—The Town Council have accepted the tender of the 
Allgemeine Elektricitasts-Gesellschaft, of Berlin, for steam ulternators, 
generators, transformers. etc. It is stated that this firm's price was 
£1,885 below the lowest English tender. The tender of the Sunder- 
land Forge and Éagineering Company, Limited, for supplying and 
fixing electric lighting fittings to the patients villa and home at the 
Ryhope Asylum has also been accepted. 

Ilford. —The Urban District Council have accepted the following 
tenders: J. Fraser and Son, Millwall Boiler Works. London, E., dry- 
back, semi-marine type boiler, superheater and accessories, and motor 
feed pump, £35,835 ; Babcock and Wilcox, 30. Farringdon-street. E. C. 
steam, feed, and blow-off pipes, and feed filter, £517; W. H. Allen, 
Son, and Co.. Queen's Engincering Works, Bedford, surface con- 
denser, cooling tower, motor pumps, hot-well, grease extractor. 
exhaust, steam, and water pipes, £3,000. 


BUSINESS NOTES. 


TRACTION. 


Barrow.—The work of relaying the tramways for electric traction 
has commenced. ; 

Solihull.—The Parish Council have received plans of the proposed 
tramway to Olton. 

Nelson.—Arrangements are being made for the early running of 
the electric tramcars. 

Heywood.—An agreement has been arrived at for the lease of the 
tramways to Bury and Rochdale. 

Northfleet.—The tramways company are making arrangements to 
run work men's cars in the afternoon, 

Eccles.—The desirability of creating 3d. fares on the tramcars is 
being urged upon the Tramways Committee. 

Southport.—[t is proposed to take a poll of the ratepayers on tlie 
question of the running of cars on Sundays. 

Moscow. —The electrification of the tramways in the city has just 
been approved, and will cost over £4,000,000. 

Liverpool. —It is estimated that a profit of £70,000 will be 
ealised on last year’s working of the municipal tramway system. 
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Jobnstone.—Mr. Murphy has prepared a detailed plan of his 
tramway scheme for this place for submission to the Corporation. 


Gillingham.— A special meeting of the District Council has 
approved the proposed extensions of the light railway system into 
Rainham. 


Ayr.—Mr. J. Young, the borough surveyor, has reported on the 
proposed doubling of the lines in Carrick-road. He estimates the cost 
at £2,800 


Motor-Omnibuses.—A service of public motor-omnibuses has 
commenced running between Clapham Common and Camberwell- 
green, London. 

Wandsworth.—The General Purposes Committee recommend the 
Borough Council to petition against the London and Brighton electric 
wailway scheme. 


Baoup.— The Mayor and Alderman Astley have been appointed 
chairman and vice-chairman respectively of the Electricity and 
Tramways Committee. 

Airdrie.—It is expected that the tramway scheme will be so far 
advanced by August next that some of the lines will be ready for 
opening in that month. 

Branksome —4A special meeting of the Urban District Council is 
to be called to consider Bournemouth Corporation’s tramway scheme 
with regard to the district. 

Shardlow.—The Tramways Committee of the Rural District 
Council have assented to the proposed Notts and Derbyshire tramwaye 
scheme, su^ject to the widening of certain highways. 

Newsome.—A public meeting has been held. in favour of the 
extension of the tramways to this place, and a resolution in accordance 
with the object of the gathering was unanimously adopted. 


Lanark. — The County Council have resolved to oppose the 
Hamilton, Motherwell, and Wishaw tramways provisional order, 
which proposes to extend the tramways in the Middle Ward. 


Sheffield. —Messrs. Milnes and Oo., of Birkenhead, are fitting up 
one of the Corporation electric cars with a patent top-deck covering. 
If not satisfactory, the company’ will remove it at their own cost. 


Broughty Ferry.—The Town Council have voted in favour of 
Sunday cars in connection with the scheme at present being promoted 
19 the construction of an electric tramway from Dundee to Broughty 

erry. 

Dewsbury. —It is expected that at least a month will elapse before 
the Board of Trade inspection of the new tramways can take place. 
The opening of the lines for publie traffic is consequently being 
delayed. 

Twopenny Tube Delay.—On Monday morning traffic on the 
Central London Railway was impeded for over a quarter of an hour 
through a breakdown in the tube between Queen’s-road and Lancaster- 
gate Btations. | 

Rawdon.—The Rawdon and Yeadon District Councils have passed 
resolutions approving the application of the London and Birmingham 
Trust, Limited, for a provisional order to construct tramways from 
Leeds to Guiseley. 

Twickenham.—The District Council have decided to oppose both 
‘the Bill of the London United Tramways Company in Parliament and 
the draft order of the Light Railways Extension, 1901, as to tramways 
in Staines-road and Hanworth-road. 

Southampton.—The Tramways Committee are favourably con- 
sidering the request recently made to them that the tramways should 
be extended in the direction of Highfield, and they have recommended 
the Council to extend the system to Cemetery-road. 


Hull.— The city engineer has received instructions to proceed with 
the laying of the tramway from Great Union-street (Drypool) to Hedon- 
road. hen this is done there will only remain a short section where 
the railway crosses the road to complete the system. 


Plympton St. Mary. -The committee of the Rural District Council 
appointed to confer with the Plymouth and Devonport Tramways 
Corumittees upon the question of the extension of tramways to Crown- 
hill have decided to give their sanction to the scheme. 


Foreign Contraots.—On the Portuguese islands of S. Rome and 
S. Principe, and at Loanda, great activity prevails, and electrical and 
other machinery is required, as well as tramway and railway material. 
Spain also now makes increasing demand for the latter. i 


Wirral.—In regard to the proposed Birkenhead to Chester tramway 
scheme, the opinion of surveyors and architects in Liverpool has been 
obtained by the Rural District Council to the effect that the tramway 
would depreciate the value of land on the line of route. 


Motor Fire-Engine.—The first motor fire-engine to be attached to. 


the London Fire Brigade was on Tuesday established at the Carmelite- 
street station. It has been designed by Captain Wells, and con- 
structed under his supervision at the brigade's Southwark workshop. 


West Bromwich.—A trial trip has bcen made on the Great Bridge 
section of the tramways which have been recently equipped by the 
Corporation on the overhead trolley system. It is expected that the 
cars will commence running for the conveyance of passengers this week. 


Stretford.—Terms have at lust been arranged between the Man- 
‘chester Carriage Company und the Stretford District Council for the 
settlement of the difficulty in regard to the present running of horse 
ears to Stretford and the reconstruction of the lines for electric 
traction. 

Lancaster.—The first section of the electric tramway system was 
opened to the public on Wednesday. The route is between Dalton- 
square and Scotforth, and the first car aftewards travelled along the 
other line to Williamson's- park, which the Board of Trade have not yet 
sanctioned. 
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Snowfall at Glasgow.—The heavy snowfall at G w last week 
resulted in considerable dislocation of the tramway service, especially 
in the outlying districts, where the snow accumulated in heavy drifts. 
A few hours’ work, however, set matters right, and the regular service 
was resumed. 


Paisley.—It is reported that the negotiations between Mr. Murphy 
and the present tramways company with respect to the purchase of 
the existing system have resulted in an agreement to sell for £14,750. 
The intention is to proceed with the eonversion of the lines to electric 
traction without delay. 

Hove.—The Town Council have decided to o the British 
Electric Traction Company's Hove, Worthing, and District Tramways 
Bill in Parliament, and, further, to apply to the Board of Trade for 
leave to purchase that portion of the existing horse tramway which is 
within the borough of Hove. 


Gosport.—Concerning the proposed Gosport, Portchester, and 
Cosham tramways scheme, the District Council are of opinion that 
the scheme will be of no benefit to them, and as they are interested in 
a more comprehensive scheme for the parish they have decided to 
dissent to the proposed scheme. 


Eston.— With regard to electric tramways, the local feeling is that 
the tramways company have little enthusiasm in their scheme of 
putting down tramways to Eston, and a meeting is to be held at some 
future date of the Eston, South Bank, and North Ormesby Councils 
to seriously consider the question. 


Llanelly.—At the last meeting of the Urban Council a long discus- 
sion took place with regard to the electric light and traction scheme. 
The Clerk stated that his report was in course of preparation and 
would be ready by the end of the week, and it was decided to call a 
special meeting to consider the position. 


Newcastle.—The bropos tramlines in Newgate and Percy streets 
are not to be proceeded with, A small piece of land adjoining the 
power-house is to be purchased for future extensions. The city 
engineer has been instructed to consider new tramway routes in the 
borough for embodiment in a parliamentary Bill. 


South Shields and Sunderland.—The Sunderland Town Council 
have agreed to seal a petition against the British Electric Traction 
Company’s Bill to construct tramways between South Shields and 
Sunderland in order to prevent the company from joining their lines 
to the termini of the Corporation system at Sunderland. 


London, Tilbury, and Southend Railway Co.—In the omnibus 
Bill of this Company power is sought to construct a short junction 
line, one furlong in length, connecting with the e and exten- 
sion railway of the Metropolitan and Metropolitan District Railways. 
Powers are also asked to apply electricity to their lines. 


Whitefleld. —The electric tramway system has now been completed 
up to the Whitefield boundary, and at a very short date it is hoped 
the cars will run over the new length. It only requires the sealing of 
the agreement between Salford Corporation und Whitefield District 
Council to further extend the system through Whitefield. 


Camberwell. —The forthcoming conference between the representa- 
tives of the Borough Council, the London County Council, and the 
tramways company will be presided over by Mr. Bonar Law, M.P., 
Parliamentary Secretary to the Board of Trade. The conference has 
reference to the present state of the tramways in the borough. 


Poole, —On Saturday night delay arose to the traffic on the tram- 
ways, owing, it is underatood, to the fusing of a cable. The fault 
could not be located for a long time, and this caused the total cessa- 
tion of the traffic for about three hours. For nine months prior 
to this accident there had not been any delay on the line worth 
recording. 


Glasgow.—The Tramways Committee have received a deputation 
from Duntocher, who urged upon the committee the desirability of 
extending the tramway system to the Dumbartonshire village. The 
5 was made that the Clydebank line should be continued 
to Duntocher and thence back to the oity by way of Bearsden and 
Maryhill. 

Nottingham. — Two of the large bogie-wheeled tramcars have been 
titted with improved motors, and are being used on the Bulwell to 
Trent Bridge section of the tramways. The cars were formerly fitted 
with two 35-h.p. motors, but these were found to be insufficient to 
drive them on the hilly routes, and they are all being fitted with four 
25-h.p. motors. 


Paris.—As we anticipated in our last issue, the requests of the 
East Parisian and West Parisian Tramways Companies to raise their 
fares have been granted by the Conscil-Genéral of the Department of 
the Seine, but it is for a period of only six months, and in the mean- 
time the whole question of Paris tramway systems is to be considered 
by a special committee. 

Bournemouth.—The third completed 
tramways was inspected by officisls of the Board of Trade on Friday 
afternoon. This time a much longer stretch of track had to be gone 
over, and included the whole of the conduit system, together with the 
remaining portion of the overhead, with the exception of the line from 
the cemetery to Winton. 

Worthing.—The Town Council have sealed a memorial for presenta- 
tion against the British Electric Traction Company's Bill for tram- 
ways in the district. A special meeting of the Town Council has 
confirmed the resolution to promote a Bill in Parliament authorising 
the construetion and working of tramways within the borough and the 
adjoiuing parish of Lancing. 

Stonehouse.—The Urban District Council at their last meeting 
discussed in committee the Tramways Bill being promoted by the 
Plymouth Corporation. It is understood that the objection to the 
Bill is based on the powers which are being sought to run the Corpora- 


rtion of the Corporation 
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tion cars over the line of the Plymouth, Stonehouse, and District 
Company through the township. . | 

Aberdeen. —4An arrangement has been arrived at between the Town 
Council and the Harbour Commissioners whereby the objections by 
the latter body to the construction of a tramway along the line of 
quays from Victoria Bridge to Guild-street have been obviated, a 
clause for the protection of the Commissioners having been inserted 
in the Council's provisional order. 

New “Tube” Issue.—The Financial Times understands that 
Messrs. Speyer Bros. will very shortly issue £2,000.000 Great 
Northern, Piccadilly, and Brompton Railway shares. Dividends at 
a fixed rate of 4 per cent. are guaranteed in perpetuity by the Under- 
ground Electric Railways Company of London, Limited, which has a 
share capital of £5,000,000 scerling, fully subscribed. 

Future of the “Underground.”—The «ily i, is responsible 
for the following statement: Although it cannot be said that official 
5 are now in an advanced stage, there is good ground for 
believing that certain pourparlers in the matter of the Metropolitan 
and Metropolitan District Railways as part of the great electrical 
schemes of Mr. Yerkes are being semi-officially exchanged." 

American Electric Locomotives.—The Baltimore and Ohio 
Railroad Company have recently had constructed two electric locomo- 
tives for heavy duty in the Baltimore tunnel. Each locomotive weighs 
150 tons, and is capable of hauling a 1,500-ton freight train up the 
heavy grad-s in the tunnel. The electric locomotives which have 
hes doing service in the tunnel for several years past weigh 96 tons 
esch. 

West Cumberland. — The West Cumberland Electric Tramways 
Company have a Bill pending in Parliament to extend the periods for 
the commencement of the construction and for the completion of the 
authorised tramways, and to extend the area within which the com- 
pany may supply electricity. The sanction of the shareholders to the 
promotion of the Bill will be asked at an extraordinary meeting on 
the 27th inst. 

Leicester.— Work has been commenced in connection with the new 
electric tramway system for the borough. The site of the new power 
station is at the end of Leadenhall-strect, Belgrave-road, close beside 
the present Lero destructor and the canal. It comprises the old 
Corporation property and the new lamd which has been acquired by 
the Corporation for the purpose. The overhead trolley system has 
been adopted. 

Tramways versus Railways.—The Bradford Corporation Tram- 
ways Committee have made a quick response to the reduction of rail- 
way fares by the Great Northern Railway Company. At their last 
meeting they decided to charge a maximum fare of 2d. within the 
city boundary, the reduction to take effect on April 1 next. The fare 
to Eccleshill will also be reduced to 1d. Confirmation by the Council 
is yet required. | 

Urmston.—The District Council considered on Tuesday the recom- 
mendations of the General Purposes Committee disapproving the 
scheme of the Manchester Suburban Tramways Committee for the 
construction of a system of tramways to run from Barton Bridge to 
Stretford. The Council are insisting that a double length of rails 
shall be laid, and that the roadways be made at least 50ft. wide. The 
question was adjourned. 

Supercession of the Horse.—Presiding at a meeting of the Church 
Society for the Promotion of Kindness to Animals, the Hon. Chas. S. 
Rolls moved That immense benefits would accrue to horses by a 
more general adoption of motor vehicles." Major Poole, in seconding 
the resolution, which was carried unanimously, said there was hardly 
anything more important in the interest of horses than the carriage of 
heavy loads up steep ascents by electricity. 

Newport (Mon.). —Thesub-committee of the Electricity and Tramway 
Committee have issued a report upon preparations which are going 
forward for the introduction of electric traction on the tramways now 
in course of transformation. The report, however, does not say when 
the new system is likely to come into operation, The post of chief 
traffic inspector is to be offered to Mr. G. H. Windsor, the manager of 
the horse tramways, at a salary of £160 per annum. 

. —The Tramways Committee have considered the question 
of relaying with wood or other noiseless material the tramway track 
on the north side of St. Bartholomew’s Church ; and the engineers 
having reported that the cost would be £473, they have resolved that 
having regard to the large amount of extras already incurred in con- 
nection with the construction of the tramways, they could not 
recommend the Council to incur the further expense. 

Malling.—The District Council have received notice of the intended 
application of the Chatham and District Light Railway Company 
to Parliameut for an order to construct an extension of their line to 
Maidstone through the parishes of Burham and Aylesford ; also of 
& second pro by the Rochester and Chatham Tramway Company. 
The Coun.il decided to take up a position of neutrality towards the 
Chatham scheme, and opposition to the Rochester company. 


Yarmouth.— The Town Council have decided to apply to the Board 
of Trade for their consent to the Corporation laying double lines in 
lieu of single lines on Regent-road, between Pier-terrace on the east 
and the top of Regent-road, at a cost of £2,300. The statement of 
accounts for the half-year ending Dec. 18, 1902, shows that the 
income, including traffic receipts, amounted to £5 586. 9s. 6d., and 
the expenses £4,168. 19s. 9d., leaving a balance in hand of 
£1,417. 9s. 9d. 

Mansfleld.—The promoters of the Manstield and District light 
railways are desirous of having an alteration made in the authorised 

auge from 3ft. 6in. to 4ft. 84in., and the support of the District 
Council has been asked to an application to the Board of Trade for the 
proposed alteration. It is proposed to commence the construction of 
the line by the end of February, provided the Corporation consent to 


‘for the half-year at the rate of 3j 


the alteration of the gauge and such alteration is duly authorised by 
the Board of Trade. 

Keighley.—The Corporation are watching the invading tramway 
company at every step, and seem determined to assert their position 
and rights in the matter of the parliamentary Bill which the Mid- 
Yorkshire Tramways, Limited, are promoting. A memorial is to be 
presented complaining that the promoters of the Bill have not com- 
plied with the Standing Orders of Parliament, in so far as they have 


not obtained the consent of the Corporation in respect of so much of 
_the tramways as is proposed to be laid within the borough. 


City and South London Railway Co.—The accounts for the half- 
year ended Dec. 31, 1902, show a balance, after providing for the 
debenture stock interest, the payment of the dividend on the preference 
stocks, and the transfer to the renewal fund of £2,000, sufficient to 
allow the payment of a dividend on the consolidated ordinary stock 
r cent. per annum, carrying 


forward a balance of £1,268. The dividend for the corresponding 


period last year was at the rate of 24 per cent. per annum, carrying 


forward a balance of £1,424. 

Halifax.—The Tramways Committee recommend the Town Counci 
to extend the Sowerby Bridge section of the tramways to the boundary 
of the district at West End—3 distance of some three-quarters of s 
mile. This is in response to a request from the Sowerby Bridge 


District Council Last year’s aecounts show that the tramway receipts 
amounted to £33,933, as against an expenditure of £32,640. The 


City Council have decided to support the action which is being taken 
to obtain a reversal of the recent decision of the Board of Trade that 
a red light must be carried at the rear of the electric cars. 


Swansea. —At the last meeting of the Electric Lighting Committee 
a letter was read from the secretary of the Swansea Improvements 
Tramways Company, stating that when the company took the lease of 
their lines it was not contemplated that any other system than tho 
overhead would be employed. The directors felt they should be con- 
sulted on the question, and the company hoped the Corporation would 
afford them an opportunity of discussing the matter. It was decided 
to allow the company to submit any opinions they might wish to 
express regarding the principle of a surface-contact system. 


Dundee — Details regarding the number of passengers carried on 
the city tramways aud the revenue from fares during the past year 
show that for the 12 months.the total number of passengers carried 
was no fewer than 10,008,966, as compar:d with 8,392,936 in the 
previous year, an increase of 1,616,030 ; while che income from fares 
was £38,912. 18s., as compared with £32,845. 7s. 7d. in 1901, an 
increase of £6.067 10s. 5d The largest increase in the number of 
passengers carried and in revenue oceurred in the month of January, 
when there was an increase in the former of 246,569, and in the latter 
of £913. 158. Ad. 


St. Annes.—The Council will be in a position to supply the tram- 
ways company with clectrical energy for traction and lighting purposes 
soon. The following terms are proposed : 2d. per unit up to 450.000 
units and 1d. per unit afterwards, with 10 per cent. on the cost of 
the feeder cable to the sub- station. Minimum quantity 350,000 units, 
which includes current for traction and incandescent electric street- 
lighting if run off the traction generators. The five arc lamps in 
St. Annes to be £19 per annum—the same price as charged to the 
Council. A clause to be inserted in any agreement to provide for rise 
in the price of coal. 


Plymouth.—The Tramways Committee’s revenue account for the 
half-year ended Sept. 30 last shcws total receipts amounting to 
£15,045. The working expenditure amounted to £11,526, leaving a 
balance of £3,519 carried to the net revenue account, which, with 
£996 received from the Plymouth, Devonport, and Stonehouse Dis- 
trict Tramways, and a maler item, gives a total of £4,552. After 
charges amounting to £3,759, a net profit of £793 is left. The 
question of season tickets on the tramways is to be brought before the 
committee. The Peverell Park section of the electric tramways was 
opened for traffic on Tuesday. 

Burnley.— Terms have been agreed to for the leasing of the tram- 
ways in Nelson and Brierfield to the Burnley Corporation for 21 years. 
The traffic on the tramways has so far exceeded the expectations of 
the committee. The total number of passengers carried during the 
nine months ending Dec. 31 was 4,653,845, an increase over the 
number carried by the company in the same period of the last full 
year, 1900, of 2. 703, 820, or an increase of 140 per cent. Tho receipts 
for the same period amounted to £27,690, whilst two years ago, for 
the same length of time and the same period, they were £15,514, an 
increase of £12,176, or 784 per cent. 

Tube Construction Accident.—An accident occurred on Friday 
morning in one of the shafts for the station on Haverstock-hill of the 
Charing Cross, Euston, and Hampstead Railway. An iron skip, weigh- 
ing about two tons, and containing about 15ewt. of clay, was bein 
hauled up the shaft, when just as it reached the surface the e 
hawser broke, and the skip and its contents fell down the shaft for 
60ft. The skip struck another skip which was being filled at the 
bottom, and then fell on Albert Burton, one of the workmen, com- 
pletely covering him. When the skip was removed and the clay dug 
away it was found that the man was unconscious and terribly injured. 

Additional Traffic Returns.—Anglo-Argentine, £696 increase; 
Barcelona Ensanche y Gracia, £58 increase; Barcelona, £35 increase; 
Brisbane, £68 increase (month of December, £11.534, increase £243) ; 
British Columbia Electric (month of November), £377 increase ; 
Buenos Ayres and Belgrano Electric, £390 increase (month of 
December. £13,960. increase £820); Calcutta, £430 increase; Cape Town 
(month of December), receipts £17,694, expenditure £10,161 ; Isle of 
Thanet Electric. £11 decrease ; Mexico Electric (month of December), 
receipts £42,520, expenditure £25,400; Perth Electric, £105 increase; 
oe Elizabeth (month of December), receipts £4,861, expenditure 
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Kirkcaldy.—A trial run has been made over the new electric lines. 
It is expested that the cars will be ai regularly within a month, 
and this will complete the lighting and tramway scheme, as the 
electric light has been illuminating the town for the past two weeks. 
The Tramways Committee recommend the adoption of the 4d. fare 
system, while 24d. is to be the fare all the way from West Bridge to 
the top of Gallatown. Itis expected that the proposed extension so 
as to form a circular route will be proceeded with before long. Mr. 
J. B. Bingham, Liverpool, has been appointed assistant electrical 
engineer at a sslary of £100, and Mr. James Fisher, traffic super- 
intendent. 

Batley.—No settlement has yet been arrived at between the Oor- 
poration and the British Electric Traction Company for a lease of the 
Batley tramways, and this week the Corporation Sub-Committee 
intend to inspect sample cars with a view to the munieipalisation of 
the whole tramway V dd in the borough. The traction company 
cannot connect their Dewsbury and Spen Valley lines, which are now 
nearly ready for opening, without passing through Batley, and before 
they can run through cars au agreement will have to be come to 
between them and the Corporation.  Failing this the Board of Trade 
may settle the terms, and it is expected that they will be asked to do 
so at a very early date. 


Edinburgh.—Against the proposal to construct an electric tramway 
from Edinburgh to Queensferry a petition has been lodged by pro- 
prietors and others resident in the district affected. The reasons set 
forth are that the Dean Bridge is of insufficient width to allow of 
tramways, and the supports and cables necessary for the overhead 
trolley system, which is proposed to be used, would entirely mar the 
appearance of the bridge, and would spoil one of the finest approaches 
to Edinburgh. The petitioners also allude to the alleged serious 
interference with the vehicular traffic which would be brought about 
by the addition of tramways to the already narrow and crowded 
thoroughfare of Queensferry-street. 

Watford.—The promoters of the proposed railway to Watford, in 
their Bill for introduction into Parliament next session, state that the 
proposed railway will commence at Edgware by a junction with the 
Edgware and Hampstead Railway, which was authorised last year, 
and is proposed to be worked as a continuous line from Hampstead to 
Watford. The capital required to be raised is £300,000, with the 
right to borrow a further sum of £100,000 for equipment purposes. 
The railway is intended to be worked by electricity, and working 
arrangements are sought to be entered into with the Charing Cross, 
Euston, and Hampstead and the Edgware and Hampstead Railway 
Companies. The time required for the construction of the railway is 
five years from the passing of the Act. 


Manchester and Salford.—Another attempt is about to be made 
to put an end to the tramways deadlock existing between the Man- 
chester and Salford Committees. For the greater part of a year there 
has been no through communication by tramways between the two 
municipal areas, and residents both in the city and in the borough 
have suffered much inconvenience in consequence. Some time ago it 
was announced that the two Tramways Committees had appointed 
small sub-committees to confer together, with a view to paving the wa 
for an amicable settlement of the dispute. The conferences whic 
followed were apparently without avail, but lately the representatives 
of the two Corporations have again been brought iato communication, 
and further meetings are being arranged. 


Pocket-Book.— Messrs. Robert W. Blackwell and Co., Limited, 
have sent us an exceedingly neat little pocket-book handsomely bound 
in red morocco. On the flyleaf is inscribed a list of their manufac- 
tures, including power-station plant, permanent-way and special work, 
overhead equipments, high-tension transmission lines, cars and car- 
trucks, electric cranes and traversers, etc. Accompanying the pocket- 
book is a compact little map of Great Britain and Ireland, which shows 
at a glance the numerous places all over the country at which Messrs. 
Robert Blackwell have carried out work, either in connection with 
tramway construction or power-house equipment. The firm have also 


supplied large quantities of steam-engine plant for use abroad, notably 
E Barcelona, Oape Town, Buenos Ayres, Colombo, Kimberley, and 
avre. 


Perth —A meeting of the Special Tramway Committee has been 
held for the purpose of appointing a consulting engineer in connection 
with the proposed munia Tauon of the tramways. Mr. James 
More, C. E., Edinburgh, and Mr. Hawtayne, London, were proposed 
and seconded. Three members voted for each, and the convener gave 
his casting vote in favour of Mr. More. The appointment will have 
to be confirmed by the Town Council A meeting of the inhabitants 
of Scone has passed a resolution viewing with alarm the proposal to 
separate and split up the tramway system as implied in the provisional 
order, and it was agreed to petition the Secretary for Scotland against 
the provisional order. It was also agreed to send a requisition to 
the Town Council of Perth praying that Scone be not left 
unprovided for. 


South Manchester.—An estimate of the cost of constructing the 
proposed tramways in Lancashire and Cheshire, uuder the South of the 
Manchester Tramways Bill, has been lodged in the Private Bill Office 
of the House of Commons. The estimate for the construction of the 
six miles in Lancashire is given by Mr. G. Herbert Bayley, the engi- 
neer, at £92.556. The tramways themselves are to cost £82,556, and 
there are several widenings of the roads traversed which will cost & 
further £10,000. The total cost of the eight miles which are to be 
constructed in Cheshire is put at very little more than the six miles 
in Lancashire—namely, £98,806, though there are road widenings 
here, too, which are expected to cost over £4,000. The lower cost of 
the Cheshire lines is due mainly to the fact that one-third of them 
will be only single lines. 


Tramways and Light Railways Association.—The official 
circular of tka above association for December contains several ‘items 


of news which are of interest. The announcement is first made of the 
death of M. J. Róhl, vice-president of the International Tramwa 
and Light Railways Union of Brussels, and general menager of the 
Hamburg tramways. It will be remembered that M. Röhl took a very 
active and interesting part in the light railways congress which was 
held in London last July. It is also announced that Mr. L. A. 
Atherley Jones, K. C., M. P., vice-president, has consented, on the 
invitation of the council, to fill the idential chair of the associa- 
tion for the current year. At the end of the circular is set out a model 
form of returns for use on a tramways or light railways system, which 
has been submitted to the Board of Trade by the association. 

Private Bills in Parliament. —Among the memorials which have 
been deposited in the Private Bill Office of the House of Commons 
against private Bills alleging non-compliance with Standing Orders, 
are those from the Rochester Corporation inat the Chatham and 
District Light Railways Company and the Rochester, Ohatham, 
Gravesend, and Maidstone Tramways; the London, Brighton, and 
South Coast Railway and South-Eastern Railway Company against 
the London and Brighton Electric Express; the Corporations of 
Hove and Worthing against the Hove, Worthing, and District 
Tramways; the Corporation of regs ae against the Mid-Yorkshire 
Tramways ; the Beckenham Urban District Council and the London 
County Council against the Croydon and District Electric Tramways 
(Extension) ; and the Taff Vale Railway Company against the Ponty- 
pridd Urban District Council Tramways Bill. 

Guiseley.—The Guiseley, Yeadon, and Rawdon Urban District 
Councils have held a conference with reference to the application which 
has been made to the Board of Trade by the London and ghia je 
Trust, Limited, for powers to construct a tramway from the 
city boundary at Kirkstall to the White Cross Inn at Guiseley, the 
route being along the main road. The subject is arousing a good deal 
of interest in the localities the scheme is intended to serve, especially 
at Guiseley, Yeadon, and Rawdon, where it is hoped it will receive 
the sanction of the Board of Trade. The meeting unanimously passed 
a resolution approving of the trust scheme, and pledging their respec- 
tive Councils to adopt a resolution asking the Board of Trade to 
sanction the scheme, as being in every way desirable and for the 

eneral benefit of the district, and stating that the action of the 

orsforth Council in making a counter application for powers to 
construct their own tramways was detrimental to the true interests 
of the district. 

Sunderland,—An accident occurred on Saturday night on the 
municipal electric tramways. At a point in the centre of the town 
where four of the principal streets meet, and when the thoroughfares 
were congested with people, the trolley arm of a car becoming entangled 
in the overhead equipment at the junction caused three trolley wires 
to snap Only one person wus seriously injured. The victim was a 
married woman, who received a shock through one of the wires striking 
the iron handrail on the tram which she was boarding at the time. 
The Tramways Committee are considering the question of extending 
the system, and a sub-committee has been appointed to go carefully 
into the matter. The borough is being rapidly developed in the 
Durham-road and Tunstall road districts, and it is probable that it is 
in these directions that the lines will be continued. When the bridge 
across the river between Deptford and Southwick is completed, the 
question of laying down lines along Trimdon-street and across the 
bridge to Southwick will come up for consideration. 


Coventry.—The special committee of the City Council appointed 
to consider the scheme put forward for the extension of the electric 
tramways in the city have issued a report. The committee say that 
the pivot upon which the whole matter turned was the arrangement 
between the Corporation and the tramways company, under which the 
Corporation have the option at recurring iutervals 3f seven years— 
1916, 1923, or 1950—o pee the whole of the existing tram- 
ways. The price of the Bedworth line is to be £33,212, and that of 
the other existing lines to be determined by valuation. The Corpora- 
tion in 1937, and at the expiration of every seven years thereafter, 
were to have the option of buying the whole of the existing tramways. 
The company have asked for modifications whereby the terms applicable 
to the lines constructed in 1897 should apply to the whole under- 
taking, including both the Bedworth lines and a new line which they 
now propose, and that these terms should apply in perpetuity. If the 
Corporation agree to the modification, the company are prepared (1) to 
promote a Bill for the building of a railway from Spon End to Arley ; 
(2) to promote a Bill for extending the tramways to ibe. Fields 
and Earlsdon ; (3) to contribute to the widening of the Butts, for 
which parliamentary powers have already been obtained by the Council 
in 1900. 

Cardiff .—The sum of £76,000 is proposed to be provided for tram - 
way purposes during the ycar. The Tramways Committee have con- 
sidered the proposed reconstruction of the lines to be purchased from 
the Cardiff and Penarth Harbour Tramways Company, and after 
considerable discussion adjourned the matter of the reconstruction of 
the tramways until the next meeting, excepting the following por- 
tions—viz.: (1) connecting up of the existing tramways with the 
Grangetown section over Custom House Bridge into Bute-street, and 
(2) the new Splott electric lines with the existing Penarth Harbour 
Tramway Company’s lines by reconstructing the same from the end 
of Constellation-street to the corner of Moira-place and Moira-terrace. 
The Tramways Committee have been given power to advertise for 
tenders for 20 additional cars. The work of constructing the lines in 
Custom House-street and Splotlands is to be proceeded with. A 
largely-attended meeting of the Roath Carlylian Club has passed a 
resolution ''that the action of the Tramways Committee in not at 
once proceeding with the electrical equipment of the whole of the old 
tramway route from Constellation-street to Grangetown as a means of 
transit is deeply regretted, and that they be requested to immediately 
take the necessary steps to carry this into effect, as the delay in so 
doing is seriously affecting and causing considerable loss and incon- 
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venience to the working-men in this neighbourhood, whose work lies 
at Penarth, Windsor Slipway, Penarth, Barry Docks, and the 
surrounding district.” 

Clacton. — With reference to the Olacton-on-Sea and St. Osyth light 
railway order it has been agreed between the Urban District Council and 
e pomon that : (a) The confirmation of the order by the Board of 

e be suspended until the Local Government Board have given a 
decision upon the application now before them from the Council for 
the sanction of the Board to the raising by the Council of the loans 
necessary to enable the Council to erect an electrical generating station 
under their electric lighting order. (b, That Sub-Olause 2 of Clause 14 
be struck out in any case, but if the sanction of the Local Government 
Board is obtained by the Council, then a sub-clause in the following 
terms is to be added to Olause 14 in substitution for the sub-clause 
struck out: The Urban District Council of Clacton, so far as they 
possess the requisite Pe shall supply, and the company shall take 
from the said Oouncil all electrical energy necessary and convenient 
for the purposes of the undertaking at such point or points within 
their district, and at such prices and subject to such conditions as may 
be agreed between the said Council and the company, or in default of 
agreement determined by arbitration under this order: provided that 
such price and conditions shall at the request of either party be 
revised at the end of each period of two years and again agreed, or 
in default of agreement determined as aforesaid. Provided also that 
the said Council shall not be required to begin to supply as aforesaid 
within one year from the commencement of this order. 


Bradford.—The second of the two new engines erected at the 
Corporation electricity works, Valley-road, to cope with the require- 
ments of the city tramways, is now in daily use. The engine is exactly 
similar in type to the one which has been working since October last, 
and is by the same makers, Messrs. Cole, Marchent, and Morley, of 
Bradford. Recently a joint meeting of the Electricity and Tramways 
Sub-Committee discussed the subject of the charge for current supplied 
for tramway traction, and gave instructions for the preparation of a 
financial statement for the year ending March 31 next, showing 
principally the sinking fund and interest accounts relative to the 
electricity department. On Jan. 2 the electrical engineer submitted 
a statement dealing with points affecting the basis of arriving at the 

charge proposed to be made for current supplied for tramway traction, 

such points being matters in difference between the engineer and the 
city treasurer. Tae committee have decided that the points in 
difference be referred to the arbitrament of the president of the 
Institute of Chartered Accountants Tenders are to be invited for 
the supply of steel girder rails and steel poles in connection with the 
tramways. A sub-committee in the first instance specified that the 
advertisement should ask for British-made rails only, but that was 
overruled by the General Committee and confirmed by the Town 
Council. The following work is proposed to be undertaken by the 
Tramways Committee in the ensuing year: reconstructions—Thornton- 
road (from New Miller's Dam to Four Lane Eads), Wakefield - road, 
and Buttershaw (Odsal to city boundary); new lines —Church- bank, 
Barkerend - road, and Leeds - road, so as to take the earliest advantage 
of the widening aud improvement of Church-bank; Drighlington, 
and Birkenshaw. 


Manchester.—At a meeting of the Tramways Committee on 
Wednesday the suggestion was made that the committee should 
undertake the collection and delivery of parcels along the line of route. 
This echeme is to be atill further considered, and a sub-committee was 
appointed to go into the matter. A sub-committee 7 & report 
in which it was stated that interviews had been held with representa- 
tives of the Ashton-on-Mersey District Council and the Altrincham 
District Council with regard to the proposed continuation of the 
electric tramways from Stretford through Ashton-on-Mersey and Sale 
to Altrincham. Two schemes had already been framed, one by the 
British Electric Company under the name of the North Cheshire 
Tramways, and one by the Manchester Southern Tramways Com. 

ny. For each of these schemes uy ouf powers would 

sought. Proposals had been made on behalf of the Man. 
chester Corporation to the councils involved with a view of 
inducing them to take steps to obtain powers to construct and 
work tramways in their own districte, and to lease them to the 
Manchester Corporation rather than to private companies. It was 
stated that the Sale District Council will support the scheme of 
the British Electric Company, and that no reply had as yet been 
received from them as to the proposals of the Manchester Corporation. 
The negotiations with the other two councils are proceeding satis- 
factorily, and they have agreed to recommend the adoption of the 
Manchester proposals, The private Bills will, therefore, be opposed 
by Manchester, Stretford, Ashton-on-Mersey, and Altrincham. if the 
Manchester proposals are adopted it will be necessary for the local 
authorities to promote a Bill or Bills applying for provisional orders. 
The Manchester Committee have also received a letter from the Man- 
chester Southern Tramways Company offering certain terms to the 
Stretford District Council and the Corporation in regard to running 
wers over the lines owned by the Corporation and the Stretford 
cil. This was referred to the Negotiations Sub-Committee. The 
traffic returns show that last week 1,763,537 persons were carried, and 
the receipts were £8,180. 5e. 11d. The corresponding figures for the 
Tk poros week were—passengers, 1,785,547; receipts, £8,423. 
12s. 1d. 

London County Council Tramways.—At present only the first 
stage of the work of converting the London County Council’s tramways 
in South London to electric traction has been entered upon—that 
between Westminster, Blackfriars, Waterloo, and Tooting. The second 
stage will probably be beguu in the present week, when the work of 
transforming the Peckham, New Cross, and Greenwich section will be 
taken in hand. No less a sum than £175,000 will have been spent 
on the reconstruction of the lines from Tooting to Westminster, 
Waterloo, and Blackfriars by the time they are complete two months 


1 
hence, without including the cost of the 


wer stations. The actual 
distance is about 84 miles, which is equivalent to 164 miles of single. 
track tramways. Most of the rails have come from Belgium, but some 
have been supplied by the British firm of Walter Scott and Co. 
Hitherto all the fixed steel crossings, «hich are of special construction, 
have been obtained from a United States company. It is satisfactor 
to learn that a British firm—Messrs. Hadfield and Co., of Sheffield— 
is going to supply a great deal of the material] of this character to be 
used on the Greenwich section of the line, the remainder having been 
ordered from the United States. The maximum number of workmen 
engaged in the reconstruction of this first section of the lines has been 
1,300, though at times the total has fallen to 600. The most difficult 
pars of their labours has been ab important junctions, like those at 
ennington Park, the Elephant and Castle, and St. George's- 
circus. The work at this last-named junction, or rather series of 
junctions, is still in progress, and promises to occupy the greater 
ortion of the time left to the contractors. There have also 
n difficulties with regard to gas, water, and other pipes, many of 
which were found within a foot or two of the surface, and had to be 
relaid at a lower level. The aggregate expenditure to be incurred on 
electric tramways in the county of London by the Council during the 
next 10 years is estimated at £4,000,000. The reconstruction of the 
Greenwich lines alone will cost £250,000, apart from expenditure on 
the power stations. Later on, the whole of the North London systems 
will be electrified, as well as the remainder of the South London lines, 
and many new electric lines, both north and south of the Thames— 
some being already authorisod —are proposed to be laid. Dr. Kennedy’s 
connection with the County Council tramways ceases with the com- 
pen of the Tooting lines. The Greenwich and other tramways will 
e laid under the supervision of Mr. Maurice Fitzmaurice, who for the 
last two years has with conspicuous ability performed the duties of the 
Council’s chief engineer in succession to Sir A. Binnie. Mr. Rider, 
the Council's electrical engineer, will have charge of the electrical 
features of the work. The contracts for the Greenwich lines have 
been divided into two. Half the work will be done by Messrs. White 
and Co., and the other half by Messrs. Dick, Kerr, and Co., of London. 
The reconstruction of this second section of the South London 
system is to be completed by Sept. 1. The lines from Tooting to 
Westminster Blackfriars; and Waterloo will be ready for use in a 
couple of months, and it is hoped that the electric cars will be running 
before the end of March. 

Johannesburg.— Messrs. Mordey and Dawharn, the consulting 
electrical engineers to the Town Council, have submitted their report 
on a system of light, power, and tramways for 5 he 
report, which is of an exhaustive character, has been considered by the 
Tramways Committee, who have recommended the Town Council as 
follows: (a) that the Council establish, maintain, and work a system 
of municipal electric tramways in Johannesburg; (b) that the recom- 
mendations of Messre. Mordey and Dawbarn’s report as to tramways, 
lighting, and power be adopted ; (c) that detailed plaas and specifics- 
tions for the works recommended in the said report be prepared forth- 
with, subject to future decision of the Council with regard to routes. 
We gather from the issue of the Johannesburg Star for Dec. 17, just 
recoived, that the existing tramways are owned by the Johannesburg 
City and Suburban Tramway Company, Limited. In estimating the 
requirements of the immediate future, Messrs. Mordey and Dawbarn 
state that with a properly organised electricity supply, energy 
for motors could be sold at rates which would ensure its use in 
pecto y all cases. . The growth of the town, and pranan y the 

evelopment of power-using industries, together with a cheap elec- 
trical supply continuously available, would, in their judgment, pro- 
duce a demand for at least 1,500 h.p. within a year or so of starting 
the supply. They estimate that the total demand from all sources 
would, at a very early date, be 5,100 kw. Considerable advantages 
would result from the adoption of a single generating station for the 
combined tramways, lighting, and power reyuirements. The engineers, 
therefore, recommend the adoption of one generating station only, 
and of an internal site for the station. The question of engines for 
driving the electric generators is one of vital importance, especially 
where coal and water are dear, and for various other reasons, which 
are enumerated in the report, they recommend that gas-engines and 
producers should be used instead of steam plant. This recommenda- 
tion is subject to the reservation that coal is found to be suitable. 
R-garding the water supply, they consider that for the estimated 
output of 10 million units per annum 46,000,000 gallons would be 
required with condensing steam-engines, whilst with producer-gas 
25,000,000 gallons would be necessary. As tothe lighting of the town, 
the engineers recommend the adoption of the three-wire system with 
460 volts across the outer conductors for a certain defined central or 
inner ares, and the single-phase alternating system for the outer or 
residential area. Underground high-pressure cables are recommended 
for the inner area, where the supply would be available for both tram- 
way and gencral purposes, and low-pressure cables for the outer area. 
The town would be lighted by both arc and incandescent lamps. As 
regards tariff they recommend a flat rate of 6d. per unit for both 
power and light, and also the maximum demand system where pre- 
ferred by the consumers, In the case of power for mines they think 
the Council could profitably supply at ld. per unit. Concerning the 
tramways scheme, the Tramways Committee have already provisionally 
approved certain routes, having a total length of 25:6 miles. For the 
most part the engincers recommend that the whole of this length should 
be laid with double track, amounting to 45 miles of track in all. 
In recommending double track, even to the extremities of the 
suburbs, they are guided by the general experience both at home and 
abroad. Beyond the routes provisionally approved there will doubtless 
be some extensions, aud the engineers, for the purposes of their esti- 
mates, have added the equivalent of about seven miles of single track 
to cover these extensions. They recommend the standard 4ft. 8sin. 
gauge. The rails should have a groove ljin. wide, and should weigh 
noc leds than 90lb. per yard. They recommend the adoption of over- 


102 


THE ELECTRICAL ENGINEER, JANUARY 16, 1903. 


head conductors as against the open-conduit system and the surface- 
contact system. The total capital cost of the combined undertaking 
is estimated at £1,240,000. On the question of the acquisi- 
tion of the undertaking of the tramways company, the Tramways 
Committee have vee a report, in which they state that, under 
the powers granted to the Council by proclamation No. 39, they have 
the right to run their lines on the sume streets as the tramways com- 
any, as well as to cross the company's lines where necessary. The 
ouncil are therefore in a position to set up an independent tramway 
system of their own, and once the Council's lines are open for traffic 
and a service of trams with electricity as motive power was running, 
it is probable that the competition of such a service would be so 
formidable as practically to destroy the existing tramway company's 
custom and make its undertaking almost worthless. In view of these 
facts the committee recommend (^) that the question of expropriation, 
in terms of the concession, as suggested by the company, be not 
entertained ; (b) that the tramway company be informed that the 
Council is still prepared to negotiate for the acquisition of its assets. 


LIGHTING AND GENERAL. 


Buckingham. — Fifty subscribers are being collected to the proposed 
Buckingham telephone service. 

Lanark.—The County Council have formally approved of the 
Cambuslang electric lighting order. 

Wandsworth —The Borough Council have approved of the London 
County Council Electric Supply Bill. 

Wirral.—The North-Western El cfricity and Power Gas Company’ 
Bill is b fore the Rural District Council. 

Boston — An el ctric supply sche'ne is being prepared by a com- 
mittee for submission to the Town Council. 

Buxton. Au electric light cable is to be laid to Burbage House, the 
owner coutiibuting £100 towards the expense. 

Northwich.—The Rural District Council will not object to the 
North- Western and Power Gas Company's Bill. 


Newquay.—The question of electric lighting will again be considered 
at the next meeting of the Urban District Council. 

Worthing.—Two distributing maius are to be extended at a cost 
of £267 and £310 respectively upon the usual conditions. 

Thornaby. —The question of the town h«viny electric light and gas 
works of ics own is before a committee of the Town Council. 

Glebe Telegraph and Trust Co.—The directors have de^lared 
an interim dividend of 1s. 94. per share on the ordinary shares. 

Llandilo.—The Urban Distriet Council have applied for sanction to 
borrow further money on account of the electric light installation. 


East Barnet. An enquiry is to be held into the application of the 
Urban District Council to borrow £14,000 for electric lighting works. 


Cardiff. —It appears that the Cardiff Railway Company propose to 
expend £60,000 to £70,000 in providing their own electric light and 
power. 

 Bournemouth.—Mr. Bennett has been asked to report on the 
establishment of a municipal telephone system in the Bournemouth 
telephone area. 

Halifax.—l[r. E. A. Sandford Fawcett, held an enquiry on 
brisa d into an application for sanction to borrow £28,000 for 
electric lighting. 

Frome.— An enquiry was held on the 14th inst. re the application 
of the Urban District Council for sanction to borrow £20,000 for 
electric lighting works. 


St. Helens.— Major Stewart has held an enquiry into the applica- 
tion of the Corporation to borrow £7,600 for the purposes of the 
electricity undertaking. 

Liverpool.—Good progress is being made in the work of electrify- 
ing the Mersey railway, and on Wednesday Hamilton-square Station 
was brilhautly illuminated by a dozen arc lamps. . 

Portamouth. —The plans for the electrical installation at the dock- 
yard ure well in hand. The installation will be about 6,000 h.p., 
and work on it will probably be commenced very shortly. 

Ogmore.—The Ogmore Gas and Water Company and the Ogmore 
Electric Light Company's offer to negotiate for the sale of their works 
to the Council is before a committee of the Ogmore and Garw Council. 

Barnsley.—The Town Council have invited & deputation of the 
Worsborough Urban District Council to discuss terms for lighting 
with electricity the roads traversed by tramways in the urban district. 


St. Andrews.—The proposal to introduce the electric light into 
the city is now taking detinite form. Messrs. Crompton and Co. have 
acquired a site for the works, and it is understood that operations will 
be begun soon. 

Bramley.—The Guardians have decided to apply for sanction to 
borrow not more than £3,500 for the laying down of an electric 
installation at the workhouse and offices, and the alteration of the 
boiler- houses, 

Lowestoft.—A committee is considering an application of the 
National Telephone Company, who desire to extend their system by 
laying underground wires, sad incidentally doing away with some of 
their overhead work. 

Hapton.—U pon attention being called to the electric lights in the 
village at the quarterly n.eeting, the curious information was elicited 
that no mention was made in the lighting contract as to any particular 
candle-power of the lights. 

Barrow.—The plans submitted hy the electrical engineer for a 
number of electricity main extensions have been approved. The work 
in connection with the electric lighting of Vickerstown North by arc 
and incandescent lamps is progressing. 


Dover.—The Corporation have decided to proceed with the purchase 
of the electricity supply company’s undertaking for the sum of 
£142 000, the deuiud fora poll of the ratepayers, made at a public 
meeting a week ago, having been withdrawn. 

Huoknall Torkard.—The Nottinghamshire and Derbyshire Electric 
Power Company have informed the Council that they would shortly be 
in a position to supply electric power in bulk from a station about to 
be erected in the neighbourhood of Hucknall. 

Worcester.—The Council intend to apply for sanction to a loan of 
£2,351, the amount already spent or ordered to be spent on laying 
electricity mains. No loan has been obtained since 1900, and since 
then £1,951 has been spent in laying new mains. 


Islington. — Applications having been received for a supply of 
electricity to premises in Seven Sisters.road, Holloway-road, Essex- 
road, and St. Paul's.road, it is proposed to lay the necessary lengths 
of low-tension distributing mains at a cost of £435. 


Hythe.—The Town Council are asking the clectric lighting com- 
pany whether, in the event of their not being ready to supply the 
electric light at the expiration of six months, they would pay for the 
gas which would have to be purchased by the Corporation. 


Brentwood. —The Chairman of the Electricity Committee has been 
empowered to arrange a conference with surrounding parishes with a 
view to the formation of a larger district for the supply of electric 
power, and for application for the necessary provisional order. 

Sutton Coldfield.—The electric lighting cable is to be extended at 
an estimated cost of £320. Customers supplied on the maximum 
demand system will in tuture be charged st the rate of 7d. and 3d. 
per unit, aud places of worship at untfurm rate of 4d. per unit 

Newcastle-under-Lyme. — A »ub.committee has been appointed 
froin the Gas and Electric Light Committee, consisting of the chair- 
man, the vice-chaiimau, Alderman Heath, Councillors Wain and 
Myott, to deal with the carrying out of the electric lighting works. 

Ashton.—Sanction has been obtained to the borrowing of £29,856 
for purposes of electric lighting ; also to the appropriation of a por- 
tion of the Council's property ia Wellington.road for the purposes of 
the Ashton-under-Lyne (Corporation) Electric Lighting Order, 1892. 


Weymouth.—The application of the Town Council for sanction to 
the borrowing of the sum of £41,809 for the purpose of electric 
lighting has been agreed to, and Messrs. Kennedy and Jenkin have 
been asked to obtain tenders for carrying out the works as early as 
possible. 


“ Willing’s Press Guide.”— Messrs. James Willing, jun., Limited, 
have just published the thirtieth annual issue of Willing's Press 
Guide,“ which grows in size and usefulness but not in price, present- 
ing by far the best and handiest list of its kind for the moderate 
suin of 1s. 

Caerphilly.—The District Council are promoting a Bill iu Parlia- 
ment for a provisional order for electric lighting. At a meeting of 
the authority on Tuesday a letter was read from the parliamentary 
agents enclosing & copy of objections to the Bill by the Cardiff 
Corporation. 

Broughty Ferry.—The Town Council on Monday had under con- 
sideration a proposal to extend the electricity mains to the Seafield 
district. Mr. George Balfour, the consulting engineer, stated that 
the work could not be done before August, and the matter was accord- 
ingly deferred. 


Burton-on-Trent.—The Town Council propose that the standards 
or pillars for the tramways in various streets be provided with means 
of arc lighting, and that Mr. Ramsden be authorised to arrange with 
Mr. Manville, the engineer, for the necessary number, not exceeding 70, 
to be provided. | 


Edinburgh.—Councillor Mackenzie and the resident electrical 
engineer have been appointed to attend the annual convention of the 
Iucorporated Municipal Electrical Association at Sunderland in July, 
and the committee authorised to appoint an additional member 
of the deputation. 


Bootle.—The Town Council are experimenting with various types 
of urc lamps preparatory to a comprehensive scheme. In moving the 
proceedings of the Electric Lighting Committee last week, the chairman 
said the works were going on remarkably well. They had abundant 
applications for power. 

Stockton.—The electrical engineer (Mr. J. J. Lovitt) in his last 
report states that the cable extensions are practically completed, the 
current being turned on the Silver.street feeder on Dec. 9 lust, and it 
is expected that the Yarm-lane feeder will be available during the 
course of the next few days. 


Tynemouth.—Commander Stokes, R.N., has reported to the Board 
of Trade in favour of the proposed searchlight for the use of the life 
brigadesmen at Tynemouth, and it is anticipated that the offer of 
Mr. Roland Philipson, J.P., will be accepted. It is not proposed to 
hold a Board of Trade enquiry. 


Carnarvon.—4A proposal from an electric company to take over 
the Corporation electric lighting order, and to run an electric supply 
undertaking within the limits of the compulsory area, has been 
referred to the town clerk to ascertain whether the Corporation have 
power to treat with the company. 

Flintshire.—4A conference of all the authorities interes'ed in the 
Bill promoted by the North- Western Electricity aud Power Gas Com- 

auy, iucludiug Holywell, Buckley, Mold, and Counah's Quay Urban 
Disma Councils and Holywell and Hawarden Rural District Councils, 
will be held at Mold on the 21st inst. 

Chesterfield. —The account of the Electrical Energy Committee 
for the year’s working states that the gross profits amounted to £2,135. 
The capital expenditure was £34,289), and 6 per cent. on that waa 
£2,056, therefore just a little over 6 per cent. was earned. There are 
now over 16,000 8.c.p. lights applied for. 


THE ELECTRICAL ENGINEER, JANUARY 16, 1903. 


108 


Perth.—The Council had under consideration on Monday whether 
the coat of electric cables, etc., for public lighting should be borne by 
the electric department or the lighting department. At a special com- 
mittee meeting of the whole Council it was resolved that the capital 
charge be paid by the electricity department. 

Barnstaple.—At the electric lighting works a 36 hours’ trial was 
successfully concluded last week. One of the engines was run for 24 
hours and the other for the remainder of the time. The station was 
lit with three arc lamps and about 50 incandescent lights. Water 
from the company’s mains was used for the boilers. 

Airdrie.—The Town Council intend to join in a combined applica- 
tion by other local authorities, consisting of the District Committee 
of the Middle Ward of the county of Lanark, the burghs of Coatbridge. 
Motherwell, and Wishaw, to the Town Council of Glasgow to extend 
their telephones to the Middle Ward of Lanarkshire. 

Felling —The Urban District Council discussed last week in com- 
mittee the question of public electric lighting. Technica] information 
was given by Mr. Dykes, of Messrs. Handcock and Dykes. The terms 
of the agreement between the Northern Counties Electric Supply 
Company and the Council were also brought forward. 

Northfieet. —The Urban District Council have passed the following 
resolution: That the Gravesend Corporation, if they so desire, be 
at liberty to supply electric current to anyone in Northflect requiring 
the same, subject to such supply being discontinued on the Council 
being in a position themselves to supply the current.” 

Boring at London Wall.—Two artesian wells are being sunk at 
Salisbury House, London-wall, by Messrs. Alfred Williams and. Co.. 
of the Artesian Works, Bow. e N pumps are of special 
design, so as to be noiseless, and they will be run with electric motors, 
the water being kept in circulation with duplicate sets. 


Romford.—The proposed draft agreement with the Empire Electric 
Light and Power Company for the construction of works and the 
supply of electricity under the Council's provisional order is being 
considered on the point of whether the Council have power to carry 
through an sgreement on the basis of the company’s tender. 


Direct United States Cable Co.—The directors have resolved 
upon an interim dividend of 3s. per share, free of income tax, being 
at the rate of 5 per cent. per annum, for the quarter ended Dec. 31, 
1902, payable Jan. 31. The directors propose to set aside £10,000 to 
reserve fund account, and to carry forward a balance of about £4,780 


Cardiff. —The South Wales Electrical Power Distribution Company 
have offered to supply the Asylums Committee's new institution with 
electric energy at the follcwing scale of prices: under 250,000 units 
per annum, 13d.; 250,000 to 500,000, 14d.; 500,000 to 1,000,000, 
ljd.; and over 1,000,000, 1d. The matter has been referred to Mr. 
Ellis to report. 

Walsall.—It having been found, in consequence of the increasing 
demand for current, imperatively necessary during the comiug year to 
make a large increase in the plant to meet next year's load and full 
tramway load 12 months hence, application is to he made for sanction 
to a loan of £14,500, in addition to the loan of £10,050 applied for in 
December last. 

Fifeshire.—The County Council have decided to oppose the Fife 
Power Bill, but they have appointed a committee, consisting of the 
convener, Mr. Oathcart (the vice-convener), Mr. J. Ritchie Welch (the 
chairman of the four district committees), and Lord Elgin, to enter 
into correspondence with the company and endeavour to come to an 
amicable arrangement. 

London Gazette.—The first meeting in the estate of J. F. 
Worthington and S. Nuttall (trading as J. Worthington and Co.), 
electrical engineers, Foundry Works, Fourdry-street, Hanley, Staffs, 
will be held to-day, at 4 p.m., at the North Stafford Hotel, Stoke- 
on-Trent, and the public examination on Jan. 28, at 10.50 a.m., at 
the Town Hall, Hanley. 

Bradford.—Last Friday another 2,000-h.p. engine and dynamo 
was started at the electricity works by Mr. C Dowson. The Elec. 
tricity Committee have expressed themselves in favour of a meeting 
of sub-committees from the Electricity Committee and the Tramways 
Committee in order to arrive upon a price for the current without 
calling in outside assistance. f . 

Swansea. —The electrical engineer in his last report recommended 
that the automatic incandescent switches in the base of the electrio 
light standards should be replaced by ordinary switches operated by 
hand. A man had now to go round night and morning to see if the 
automatic switches had worked, It has now been decided to have the 
arc lamps burning all night. 

Somerset Electrical Supply Co.—The Westbury Urban District 
Council and the Olutton Rural District Council have appointed 
delegates to a meeting, called for last night, at Bristol to consider the 
proposals of the Somerset and District Electric Power Syndicate to 
establish a power station at Radstock and obtain powers to supply 
electricity within a radius of 15 miles. 

Rhondda.—The District Council will offer no opposition to the 
Bills to be promoted in Parliament by the Llantrisant Council and the 
Taff Vale Railway, as they do not prejudice the interests of the 
Council Advice of the Council's parliamentary agents is to be 
sought regarding the Pontvpridd District Council's parliamentary Bill 
to supply electricity outside their area. 

Northallerton.—An application from the postal authorities for 

rmission to erect telephone poles on the main road near Great 

meaton came before the Rural District Council, and the comment 
was made that there ought to be places of call in every village throngh 
which the telephone wires Northallerton, with over 4,000 
inhabitants, has no telephone call office. 

Pacific Cable.—According to a parliamentary return issued on 
Wednesday the expenditure under the Pacific Cable Act for the period 


! flas 


ended March 31 last was £1,044,701, the balance of authorised issuo 
in excess of expenditure bein 
include : cable contract, £1,009,285; instruments, £10,119; ship 
contract, £15,975 ; and engineers’ fees and expenses, £9,135. 


£16,255. 18s. 4d. The payments 


Trowbridge.—The Electricity Committee of the Urban District 


Council have been empowered to employ an expert on the matter of 
leasing the Council’s provisional order, and in regard to the Somerset 
and District Electric Power Bill to employ professional assistance to 
protect their interests, and, if diee 

E a District Council in taking action with reference to 
such Bill. 


necessary, to join with the 


Lewisham. —The Blackheath and Greenwich District Electric 


Light Company have entered into a provisional agreement (which is 
subject to confirmation by Parliament) to acquire from the Lewisham 
and District Electric Sunply Company, the powers that were graated 
to that company in 1900, to supply electricity in certain defined 
areas, including Lewisham, Greenwich, Camberwell, Penge, and 
Beckenham. ö 


Bangor. — According to the last report of the electric light engineer, 


Mr. Price White, the total lamps connected with the works up to 
Dec. 31 was 7,902. There was an increase of 41 per cent. in the 
numler of units sold during December as compared with the corre. 
sponding month the previous year. 
current to Gorphwysfa, with the usual guarantee as to consumption, 
at a cost of £175, and a service cable at a cost of £12. 


A main is to be laid to supply 


Morley.—The Council have adopted a report of the borough eleo- 


trical engineer on the present electricity undertaking, in which he 
dwells upon the advantages to be gained aud cost of altering the 


present system iuto a double-phase or direc t- cui rent supply. He also 
reported that the output from the electricity works during the 
four weeks ending Nov. 29 was 14,963 units. against. 11 902 fur the 
same period the previous year, being an increase of 3 061 unite, 


“Local Government Annual.”—The twelfth issue of this useful 
handbook has just been issued. The directory portion gives the 
names and addresses of the chief officials of all corporations, London 
borough councils, county councils, boards of guardians, urban and 
rural district councils, county and borough asylums, ete., throughout 
the kingdom, as well as the public libraries, public parks, and 
City companies of London. It is published at 27a, Farringdon. 
street, E.C., at 1s. 6d. 

Pontypridd.—On the application of the South Wales Electrical 
Power Distribution Company, a valuer had been appointed in order 
that the company might take possession of certain lands at Llantwit 
Vardre and Treforest prior to going to arbitration to enable them to 
get possession, The application of the Urban District Council for 
sanction to borrow £55,000 for electric light and power pu: poses, and 
£12,062 for a refuse destructor, was the subject of an enquiry on 
Tuesday by Mr. Meade-King. 

Sowerby Bridge.—The District Council are asking the Halifax 
Corporation and the South Yorkshire Electrical Supply Company 
upon what terms they would be prepared to supply the Council with 
electricity, the minimum amount the Council would be required to 
take, and how soon they would be in a position to supply to the pro- 
pd sub-station near the gasworks. Although the Council are asking 
or terms from two companies, they are seriously considering the 
advisability of generating the electricity themselves. 

Fulham.—The borough electrical engineer in his last report states 
that from Dec. 2, 1902, to Jan. 1, 1903, applications equivalent to 629 


8-c. p. ae had been received, making in all a total of 40,724 8-c.p. . 
h 5 


lamps. e borough electrical engineer further reported that 6 
services had been connected to the maius, representing an equivalent 
of 27,862 8-c.p. lamps. The Council propose to supply the London 
County Council tramways at 2d. per unit if supply is taken within tlie 
next two years and 24d. if after two but before three years. 


Oban.—The inauguration took place last week of the electric 
lighting installation which has just been completed at Oban. Mrs. 
Robertson, wife of the convener of the Electric Lighting Committee, 
switched the current on to the mains in presence of the members of 
the Council and a select company, and later Provost Cooper enter- 
tained the leading citizens at the Columbia Hotel, where Mrs. Couper 
switched the light on to the street lamps. We have already noted 
the plant installed. The charge to the public for current is to be 6d, 
per unit. 

Camberwell.—The County of London and Brush Provincial 
Electric Lighting Company have informed the Council that the 
directors have noted that the Borough Oouncil has decided not to 
accept the company’s offer embodied in the minutes of the conference 
held at the offices of the company on July 21 last, and that under 
these circumstances the directors are relieved of the obligation not to 
proceed with the erection of tho proposed Ronerating station within 
the area of supply, and that the works will therefore be proceeded 
with in due course. 

The Old Order Changeth.—The torch-stained walls of most of 
the deliciously-painted Egyptian tombs have always been a sore point 
with every visitor, and we learn with great pleasure that Mr. Howard 
Carter, inspector of antiquities at Luxor, has within the last six 
weeks installed the electric light in a number of the royal tombs in 
the Valley of the Kings on the opposite shore. It is now possible to 
thoroughly view thes- magnificently decorated mausoleums, previously 
only dimly seen by the light of a guttering candle or the transient 
of magnesium wire. 


Eocles. —À number of new arc lamps are to be set in various streets. 
It was stated at the last Town Council meeting that the quarter's loss 
on electric lighting was £245, against £355 in the corresponding 
quarter of 1901, and £453 in 1900. This gradually decreasing loss 
was most satisfactory, and a company would make out that there was 
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no loss at all, as the items of interest and sinking fund amounted to 
£256, while as the repairs had been paid for out of the revenue there 
was no depreciation, consequently they had just turned the corner and 
had made £10 actual profit. 

Aberdeen.—The newly-erected arc lamps on the south side of 
Uniou-street, from  Bridge.street to Holburn Junction, were lighted 
on the 8th inst. The north side of the street will also be similarly 
lighted by the end of the week. ere will be then 31 electric lamps 
ia the thoroughfare. The present scheme of electric lighting is to be 
extended. "The Gas and Electric Lighting Committee has resolved to 
invite tenders for furnishings for the offices at the electric works at 
Dee Village. A report is being prepared upon the improved lighting 
of tlie various tramway routes of the city. 

Bury St. Edmuuds.—From the last engineer's report it appears 
that very satisfactory advance was made during the past 
12 months. During the last quarter of the year 1901 15,739 units 
were sold; during a liko period of 1902 they amounted to 
24,816, an advance of 9,077, equivalent to an increase of 57 per cent. 
The total income during the last three months amounted to £425. 
Os. 9d., but during a like period of 1902 it reached £794. 19s. 3d., 
an increase of £369, equal to 86 per cent. During the past month 
applications were received from two new customers. 


Hornsey.—Mr. W, J. Fox, chairman of the Works and General 
Purposes Committee of the Hornsey District Council, and Mr. E. J. 
Lovegrove, engineer and surveyor, last week conducted a party of 
inspection over the various depóts and works of the Council. Of all 
the places visited the greatest amount of interest centred in the 
electric lighting station, the completion of which is being pushed on 
as rapidly as possible. The plant includes two 300-kw. sets, with a 
reserve of 300 kw. in accumulators. Already over 6,000 30-watt 
lamps are connected with the mains and waiting for the current. 


Manchester.—The Electricity Committee met on Wednesday, when 
it was reported that Dr. Kennedy had consented not only to consider 
Mr. Metzger’s report on power and plant and the criticisms of a leading 
member of the committee thereon, but to report on the condition of 
the department generally. The committee formally approved of the 
proposal to reduce the cherge for cutrent for motive power from 13d. 
to 1jd. per unit. It is probable that the committee will at the next 
meeting of the Council renew their application for leave to borrow 
£10,000 for the purpose of purchasing motors to be let out on hire. 


Blyth.—At the Council meeting on Wednesday a letter was read 
from the Northern Counties Electricity Supply Company respecting 
the repair of the streets, and it was agreed to postpone further opera- 
tions until the spring. The electrical company also wrote pointing 
out that the amount spent on public lighting last year amounted to 
£565, a sum which they thought might be reduced with electricity as 
the illuminant The company was now prepared to supply current to 
all the lamps in the Council's area. It was agreed to reply and state 
that when new lamps were erected the company’s offer would be 
considered. 


Canterbury.—The working of the electric light undertaking 
during the past quarter was entirely satisfactory, although the com. 
mittee had to contend with extraordinary expenditure to the amount 
of £454 in addition to the ordinary expenses, including a two years’ 
water account amounting to £37, repairs to the accumulators £300, 
painting the lamp-posts £47. 10s. 8d., and rates £67. 5s. 6d. After 
paying all this there still remained a balance of £130. 12s. 2d. profit 
on the eee working, and it is expected that by the end of the 
financial year a profit of £300 will be shown. The cable from the 
asylum to the works has been Jaid, and will be connected in a dsy 
or two. 


Loughborough.—The Town Council have been informed by the 
Brush Electrical Engineering Company with reference to the negotia- 
tions which took place on behalf of the Loughborough Light Railway 
Syndicate for the transfer of the Loughborough electric lighting order, 
that owing to the difficulty of raising money for electrical enterprises 
at the present time, they sce no prospect of being able to give definite 
guarantees to start work in the combined electric lighting and tram- 
ways scheme in the immediate future. In view of the inumation that 
the Loughborough Corporation must deal with the matter of electric 
lighting at once, the company therefore abandon the idea of merging 
the two schemes. The matter has been left in the hands of the sub- 
committee on the question. 


Stock Exchange.—The Stock Exchange Committee have appointed 
Jan. 21 special settling day for Bath Electric Tramways 59,394 5 per 
cent. cumulative preference shares of £1 cach, 12s. 6d. paid, Nos. 1 
to 59,394, and 75,606 preferred ordinary shares of £1 each, 12s. 6d. 
paid, Nos. 75,001 to 150,606 ; and have ordered the following to be 
quoted in the official list: Willans aud Robinson’s £135,000 4 per 
cent. first mortgage debenture stock, in lieu of the scrip, and to be 
added to the amount now quoted. The committee has been asked to 
allow the following securities to be quoted in the official list: Com- 
mercial Cable Company's further issue of £40,668 sterling 500-year 
4 per cent. debenture stock (redeemable); and Ferranti Limited 
£1,000,000 5 per cent. first mortgage debenture stock. 

Hammersmith. —The report of the Electricity and Lighting Com- 
mittee submitted on Wednesday stated that 16 additional consumers 
had been connected, representing a maximum of 398 8-c.p. lamps ; 
and that the total number of consumers now taking current from the 
mains was 1,169. We also note the following paragraph: At the 
present time all the old high-tension cables are bunched together in 
one trench from the old switchboard to the end of the buildings. The 
engineer reports that this is an unsafe method, as some trouble has 
been experienced quite recently, and in order to avoid all danger from 
fire it would be advisable to lay earthenware conduits, with a separate 
chase for each cable, in the same manner as the extensions have been 
carried out. We consider this is necessary, and therefore recommend 
that the work be carried out at an estimated cost of £40,” 
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Dundee.— An l point came before the Electric Lighting 
Committee on Monday. Mr. W. Stevenson, telegraph superintendent, 
Caledonian Railway Company, wrote regarding the supply of current 
to the Station Hotel and other railway premises, that he understood, 
when the matter of supply of current for railway lighting purposes 
was first discussed, that the delivery would be taken as a whole, 
and that the charge would be 2;d. per unit, with a minimum 
consumption applicable to the whole railway supply, and that after 
the hotel was fitted out additional supplies taken for any of the 
premises would be delivered at the same rate. The committee decided 
that each of the railway companies and the station and Station Hotel 
committees should be considered as separate consumers, 


Battersea.—At the last meeting of the Borough Council the 
Lighting Committee submitted a report from the electrical engineer, 
suggesting the advisability of providing an additional engine and 
dynamo or steam turbine and dynamo at the central electric generating 
station, in order to cope with the increasing demand made for electrical 
energy. The committee concurred in this view, and recommended 
that alternative tenders be invited for the plant in question accordingly. 
The following alterations will be made after the present «uarter's 
readings of the meters have been taken: (1) the charge for electrical 
energy for lighting, ordinary purposes, irrespective of the hours of 
lighting, from 44d. per Board of Trade unit to 44. per unit, subject to 
rebates as previously: (2) the charge for consumers using the pre- 
peyment meters, from 64d. per Board of Trade unit to 54. per unit. 

Naval Electricians. —Another official recognition of the import- 
ance of mechanical ratings in the Royal navy is to be found in an 
Admiralty order, just issued, relative to naval electricians. When 
mechanies were entered as electricians two years ago it was generally 
understood that they would remain iu that grade. Now, however, 
the Admiralty have decided to allow them to attain the rank of 
chief electrician, a position similar to that of chief engine-room 
artificer. Before being entitled to promotion to this rank it will 
be necessary for men to have served at least eight years as elec- 
tricians. They must also pass a satisfactory examination, both 
theoretical and practical. On joining the navy electricians receivo 
pay at the rate of 5s. 6d. a day, and on promotion to chief elec. 
trician they will receive 7s. a day, with an additional 6d. a day 
after serving for six years. 

Dalkeith.—Mr. Alexander Ogilvie, of Messrs. King and Co., Leith 
Electric Works, has submitted a report in connection with the intro- 
duction of electric lighting, in which he states that the size of the 
underground mains proposed seemed to be sufficient to meet all likely 
demands in the initial stages of the undertaking. The house service 
mains to the supply mains in the streets should be made in the usual 
cast-iron junction box, fitted with brass connectors and with a cast- 
iron lid, securely fastened to the box after the box has been solidly 
run with compound. He noticed it was proposed to use overhead 
mains in certain parts, but on considering the agreement with Messrs. 
Crompton and Co., and also the provisional order, 1901, he thought it 
was quite clear that the mains were to be laid underground. This 
should be done, and by the underground arrangement a better result 
would be obtained than by overhead mains. Mr. Ogilvie considers 
the number of arc lampe required for the lighting of the streets would 
be 15 in the central portion of the burgh and eight for Eskbank.road. 

Accidents. —O wing toa breakdown of machinery at the power station 
the electric light failed at Hull on Monday, but the matter was set right 
in an hour or two. At Falkirk snow fell in some parts to a depth of 
from 6in. to Ift., and the telephone and telegraph system to Edinburgh 
and other places was more or less interrupted during the day. On 
Saturday a breakdown in the electric light service for Landport 
(Portsmouth) occurred, which was due to a fault in the cable feeding 
the district. This could not be located until Sunday evening. when a 
defective sleeve-joint was found. It was at once repaired, and was in 
working order by 10.30. It was found to be impossible to explain 
the detect owing to the process of burning out the fault. The cable 
had been in existence since the contractors installed it four years ago, 
and had never given any previous trouble. At the last meeting 
of the Hampstead Conncil the Chairman of the Lighting Com- 
mittee said the recent failure of the electric light in High-road, 
Kilburn, was due to a fuse giving way owing to a short taking 
place on the premises of a consumer, and not to any breakdown ot 
machinery. The delay in putting on the light again was due to the 
fact that the workmen whose duty it was to do such work were 
engaged in another part of the parish. Three of the officers were 
away from the station at the time, but their duty took them away, 
and a responsible officer was in charge. 

Yorkshire Electrical Engineers.— At a meeting of the Yorkshire 
members of the Institution of Electrical Engineers, held this week at 
the Yorkshire College, it was resolved to form a local section of tlie 
Institution. The area of the section will include the whole of York- 
shire, with the exception of the Cleveland district, which already 
forms part of the Newcastle Local Section. The Council of the Institu- 
tion, it was reported, had sanctioned the proposal. Mr. H. Dickinson, 
of Leeds, was elected chairman; Mr. A. L. C. Fell, of Sheffield, vice- 
chairman ; and Mr. G. R. Blackburn, of Bradford, hon. secretary. The 
committee chosen were: Messrs. T. S. Anderson, Sheffield; A. 8. 
Barnard, Hull; R. A. Chattock, Bradford; E. H. Crapper, Sheffield; 
C. J. Hall, Leeds; A. B. Mountain, Hudderstield ; G. D. A. Parr, 
Leeds; C. J. Spencer, Bradford; G. Wilkinson, Harrogate: R. H. 
Campion, Dewsbury; S. W. Cuttriss, Leeds; and W. Emmott, 
Halitax. The headquarters of the section are to be at the Yorkshire 
College, it being left to the discretion of the committee as to whether 
meetings shall occasionally be held in some other town. It was stated 
that there are 175 members in the new sectional area, and the hon. 
secretary was requested to send out circulars asking for suggestions 
for papers. The chairman, in reply to an 50 1 suid he hoped to 
have his inaugural address ready some time in February, when the 
next meeting would be held. — Yorkshire Post, 
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Gillingham. —The clerk and the Council's engineer, Mr. Trentham, 
recently had an interview with the Chatham, Rochester, and District 
Electric Lighting Company s solicitor and engineer with regard to 
settlement of claims of the vendors for capital expenditure, valuers' 
fees, and solicitor's charges. The figure arrived at was £28,626. 9s. 
This has now been accepted by the Council. From a report of Mr. 
Chalmers, the company's resident engineer, it appears that the supply 
of current to customers has been as follows: year 1901, 5,151 8-c.p. 
lights ; 1902, 5,990 8-c.p. lights. The receipts from rentals, meters, 
etc., last year amounted to: March quarter, £440; June quarter, 
£347; September quarter, £355. 138. 


Dorking.—An enquiry was held on the 8th inst. into the Urban 
Council's application for sanction to borrow £20,000 in connection 
with the electric lighting scheme. Negotiations have been entered 
into with Messrs. Edmundson's Electricity Corporation, who are to 
operate the works and repay tlie principal and interest, whilst at the 
end of 21 years the undertaking will become the property of the town. 
If the Council choose to take the matter into their own hands at tho 
end of seven years, they can do so by paying a premium of 15 per 
cent., at the end of 10 years by paying 10 per cent., and at the 
expiration of 14 years by merely paying off the principal and interest.- 
The Leatherhead and District Electricity Company and the Dorking 
Gas Company opposed the application. 


Diaries and Calendars —''The Practical Electrician's Pocket- 
Book and Diary for 1903.“ edited by H. T. Crew, M. I. Mech. E., and 
published hy Messrs. 8. Rentell and Co., Limited, 2, Exeter-street, 
Strand, contains several alterations and improvements, including 
additional chapters on telegraphy, wireless telegraphy, etc. Altogether 
there ia a mass of information presented in a very handy form. We 
have also received an illustrated wall calendar from Mr. G. Braulik, 
of 217 and 218, Upper Thames-street, London. The most elegant 
combination we have seen this year is a combination of pocket-hook 
and card-case by Messrs. Robert W. Blackwell and Co., of 59, City- 
road, London, E.C., who have just issued a map showing over 1.000 
miles of electric tramways in Great Britain which they have furnished 
and installed. 

St. Annes. —The Urban District Council have decided to further 
apply for sanction to borrow £12,023 for the extension of buildings 
and additional plant required at the electricity works to meet the 
increasing demands for current. In his last report, Mr. J. H. 
Clothier, the electrical engineer, reported that the lamp connections 
were growing at a rate that many a larger undertaking than that at 
St. Annes would like to emulate. At the end of last month the lamp 
connections were over 10,000, and if the rate of increase was main- 
tained —he did not see why it should not be—the provision of greater 
plant for the Council's lighting load alone, irrespective of the traction, 
would have to be considered in the near future. The units sold to 
Nov. 30 numbered 84,006, as compared with 53,130 for the corre- 
sponding period in the previous year, and the total number of con- 
sumers is 148, as against 55. 


Newport (Mon.).—The Corporation have been considering the 
question of a municipal telephone upon receipt of & letter from Mr. 
A. R. Bennett estimating the cost of establishing a municipal telc- 
phone system for 1,000 subscribers at about £12,600, and the amount 
of annual revenue st £3,536, which would about balance the annual 
expenditure. The rates per annum Mr. Bennctt advocates for Newport 
are: £6 for exclusive line, £3. 10s. and 4d. or £2. 108. and 1d. per call 
originated on toll lines; £4. 10s. cach for two using one party line, 
three ditto £4, four ditto £3. 10s., five ditto £3, and-six ditto 
£2. 10s. cach. Mr. Bennett also stated that if the Corporation decided 
not to proceed further in the matter, he would be prepared to introduce 
a company who would undertake the work at the tariff set out. The 
matter having been referred to à committee, they reported that while 
not prepared to recommend the Corporation’ to establish a telephone 
system, they were prepared to consider a proposition that another 
company come into the town for the purpose of establishing an 
additional teleplione system on the lines indicated by Mr. Bennett. 


Long Eaton.—The current was formally turned on for public use 
in the electricity works by Mrs. Williams, wife of Mr. E. Williams, 
clerk to the Urban District Council, on the 8th inst. Mr. George 
Smith, J.P., presided. Mr. Butler switched on the current to the 
cables in the southern part of the town, Mr. Longden to the cables in 
the central part of the town, and Mr. A. Crowe to the cables north. 
wards. These works have been carried out at an immediate outlay of 
£13,400, the contractors being: for generating station and oflices, 
J. H. Williamson and Co., Nottingham ; cables, British Insulated 
Wire Company, Prescot ; boilers, H. T. Danks, Limited, Netherton, 
near Dudley ; engines, dynamo, and switchboard, Lancashire Dynamo 
and Motor Company, Trafford Park, Manchester, with Browett and 
Lindley, Patricroft, Ferranti Limited, Hollinwood, and Babcock and 
Wilcox, London. The Couucil' surveyor, Mr. Frank Worrall, 
A. M. I. C. E., has acted as resident engineer, and designed and carried 
out the whole of the works with Mr. J. H. Crowther, of Wallasey, as 
consulting engineer, and there is every prospect of a very successful 
result. i 


Ventilation —At the Camera Club on Monday Dr. Thomas Glover 
Lyon most successfully demonstrated his systom of ventilation of 
crowded places, which consists of a combination of electric lamps, 
fans, radiators, and screens, by means of which warm air is evenly 
directed into, through, and out of a room. The effect upon the 
atmosphere of a chamber which contained about 100 men, most of 
them smoking, was almost instantaneous, and certainly most pleasant. 
The importance of this invention for hospitals cannot be underrated, 
when it is borne in mind that it is ciaimed that by its means four 
patients could be kept under conditions of perfect ventilation within 
the space now allotted to one. Local authorities ought to look into 
this matter, as this would, of course, mean an enormous saving if tho 
Local Government Board can be brought to accept this view. The 


capital cost of an installation is put at £1 per inmate, and the cost of 
maintenance is small. We understand that such of our readers who 
are interested in ventilation may be permitted, upon app. ication to 
the hon. secretary, Mr. Wallis Godfrey, to view the installation at 
28, Charing Cross-road. 

Middlesbrough.—The Corporation have made a profit of £717. 19s. 
on their clectric light undertaking during December. Some 71,080 
units were sold, whilst the revenue amounted to £1,055, as comp red 
with £712 in the previous year. The works cost was £237 against 
£199, and the total cost £337 as compared with £290 12 months ago. 
At the last meeting Mr. Hammond, jun., reporting on the extensions 
of the electric lighting plant, referred to in our last. issue, said : From 
the beginning the load on the works had constantly increased, and it 
was reasonable to assume that the increase would be continued. The 
load on the works at the end of the present year would be between 
850 kw. and 900 kw. The net capacity at present was amply sufficient 
for the present load, but in order to meet the increased demand at 
least a 300-kw. set would be needed in the near future. It would be 
wise, however, to instal a larger size. He recommended that a 600-kw. 
triple-expansion engine be obtained, which would carry them to the 
end of 1904. It would be necessiry to extend the engine-room and 
boiler-house, and the total cost would be £21,000. It was stated that 
the tot il loans obtained hy the committee for electric lighting purposes 
bad amounted to £78.000, but some £26,000 had not yet been 
expended. Ultimately the discussion was adjourned for a month. 

Pemberton.—At a recent extraordinary meeting of the Council a 
report from the electrical engineer was adopted, in which he recom 
mended (1) that the Council supply current in Orrell at the same rate 
and under the same conditions as in Pemberton, provided that the 
Council have the right to select any area of supply and reject any 
portion which they deem to be unprofitable—;.v., the supply under 
this scheme being confined to the Lamberhead Green portion ot Orrell 
and along Ormskirk-road to Abbey Lakes, the proposed tram terminus ; 
or (2) that this Council supply current in bulk at a point to be decided 
at Lamberhead Green, in the Orrell township, by meter, for lighting 
and power purposes, at 14d. per unit up to 100,000 units per annum, 
and all above this quantity at 1d. per unit. The engineer thinks the 
latter plan would be more satisfactory to Orrell if they iutend lighting 
the whole of the township, but, on the other hand, the Pemberton 
Council could not be reasonably expected to lay mains all over Orrell 
district for the limited demand of current which would be made. If, 
however, Orrell did decide to take the current in bulk, lay their 
own mains, have a sub-station to distribute from, they could then take 
their mains to what part of the distriet they require. Specifications 
for the new engine-beds at the electricity station are being prepared. 

Tanbridge Wells.— The Town Council last week adopted the 
following report of the Telephone Committee: ‘‘(1) That the Post- 
master-General having given his approval to the transfer of the 
municipal telephone system to the Na ional Telephone Company. such 
transfer has taken place, and that the borough accountant is eugaged 
in copjunction with the accountant of the National Telephone Com- 
pany in making the neccssary financial adjustments; (2) as the 
Council's future relations to telephone matters will be mainly of a 
financial character, the committee recommend that the appointment 
of the committee and the delegation of powers and duties to them 
made by the Council on Nov. 10 last be revoked and discharged, and 
that it be referred to the Finance Committeo as a part of their duties 
to carry into effect the provisions of the agreement between the Cor- 
poration and the National Telephone Company of Nov. 12, 1902.“ 
A new chimney shaft on the Alphons Custodis Chimney Construction 
Company's method of construction is in eourse of erection at the Cor- 
poration electricity works The shaft is to be 180ft. in height above 
ground level, and 8ft. Jin. in diameter at the top. The Work is being 
carried out under Mr. William H. Maxwell, A. M.I.C. E., the borough 
engineer. Particulars of a similar shaft which has been built at 
Bournemouth will be found in our description of these works. 

Bath.—The Electric Lighting Committee have received Mr. 
Manville’s report on the future of the works, in which he recommends 
the rebuilding of the engine-honse at the works, which means practi- 
cally the rebuilding of the works and the changing over of the city 
area to continuous current, together with the arc lamps in that area. 
The report includes the rearrangement of the site and the erection of 
& new engine-house, battery-room, testroom and similar accommoda- 
tion, boiler-room, and foundations for four engines and two boilers, 
the raising of the floor above flood level, £8,070; travelling crane, 
£350 ; two Babcock and Wilcox's marine type of boilers capable of 
evaporating 12.0001b. of water per hour, with superheater, econo- 
misers, ctc., £3,200 ; duplex steam and exhaust, feeding. condensing, 
and other pipes, feeding pumps, induced draught, ete., £3,300; 
1,500-kw. continuous-current steam generator, with condenser, £5,200; 
one engine driving two 100-kw. dynamos, £2,850; extension of 
switchboard, cte., £2,300; feeder maius, opening streets, cte., 
£8,831 ; extension of distributing mains, £2,000; 5 per cent. for 
engineering contingencies, £1,895—total, £37,906. The above 
cstimate does not provide for chimney shaft which will have to be 
erected on that portion of the site which does not fall into the Council's 
hands until 1905, but it provides for a temporary iron shaft equipped 
with induced-draught apparatus to enable the whole of the four boilers 
to be worked to their full capacity until such time as the permanent 
shaft can be erected. If the office, stores. etc., are to be re-erected, 
then the sum of £5,320 will have to be added to the above estimate. 


Travelling Fire-Escape. —Mr. W. H. Riley, fireman at the Punch 
office, is exhibiting at 6. Whitefriars-street, E. C., a new ti'e-escape, 
of which he is the patentee, and which has several new and excellent 
features. He has fitted up a model of a six-storey building, to which 
a miniature escape is titted. The escape consists of a combination of 
fireproof canvas shoot and a wire ladder with iron rungs. An iron 
guide runs parallel with the roof line on the whole front of the build. 
ing, and, if possible, on tlie sides as well, and the escape moves along 
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the same on ball.bearings. When not in use it can be rolled up and 
kept outside or inside the building. The shoot has & number of 
apertures corresponding with each storey of the building each section 
of the shoot overlapping so as to permit a person to slide with safety 
to the ground should they faint or fall off the ladder. The whole 
apparatus could easily be connected with an electric installation, and 
then worked rapidly and easily. The following advantages are claimed : 
(1) the apparatus is designed so as to afford an escape from every 
window or s of a 0 building by travelling it to the desired 
position ; (2) it is impossible for a person to fall off the escape ; (3) 
Invalids or insensible persons can slid with perio safety to the 
ground; (4) a person can go up the ladder in the ordinary manner; 
(5) can be kept in any room or any desired position; (6) can be worked 
from inside and outside the building; (7) cannot be used by burglars ; 
(8) if the lower part of a building was on fire, a person can be taken 
from each window and brought to the ground without passing through 
the flames ; (9) is always ready and takes up no room ; (10) is fire- 

roof and practically imperishable; (11) can be placed in & person's 
hand who is at any window; (12) impossible for a person to be burned 
to death who can get to the front of the building. 

Dublin.—The members of the Electric Lighting Committee of the 
Corporation made an official inspection of the Pigeon House electric 
lighting station on the 7th inst. The Belfast News Letter says: 
„These works are now in a very advanced state, and it is possible to 
appreciate the scale on which the enterprise has been approached, and 
also the success with which the work has been accomplished. The 
buildings consist of two large red brick main structures, one set apart 
for the engine and generating plant, and the other for the boilers, with 
their various complicated appurtenances—automatic stoking plant and 
furnaces. The engine and generating plant room is a very lofty apart- 
ment, In it two engines capable of indicating 800 h.p. have already 
been practically completed. These, however, are the smaller of the 
two sets with which the room will be equip , the other two engines 
being capable of indicating 2,000 h.p. each. The alternators, which 
are rapidly nearing completion, are four in number, two being capable 
of developing 1,000 kw. each and two 500 kw. each. In the boiler- 
house—which is also in an advanced state of preparedness—10 boilers 
are in course of erection. Four of these—of the water-tube variety— 
are practically complete, and are now ready to undergo a very severe 
hydraulic pressure test. The walls of the boiler-house are, as in the 
case of the engine-room, sf red brick, and there are open arches along 
that side facing to the north. This arraugement is made having 
regard to the great heat that will be developed inside the building 
when all the plant is in full working order. During the past few 
months consideruble progress has been made in the various sections of 
the work, and as far as present appearances go the Dublin public may 
expeot to see the station in full working order by June next. Thecon- 
tractors for the erection of the station are Messrs. W. J. Campbell and 
Son, of Belfast, who are also the builders of the new municipal technical 
institute in this city." 


PROVISIONAL PATENTS, 1903 


JAN, 1. 


7. Improvements in and  oonneoted with incandescent 
electric safety lamps, Frederick Humphrey Hill, 298, 
South Lambeth-road, London. 

10. An improved automatic susponsion and contact applianoe 
for electric aro lamps and other apparatus requiring 
to be raised and lowered. John Stevenson, jun, 3 
Durham-road, Portobello, Edinburgh. 

25. Improvements in trolley electrio tramways. George Hall, 
4, Corporation-street, Manchester. 

47. Improvements in the construction of current trans- 
formers used in conjunction with instruments measur- 
ing the energy in alternate-current electrio oircuits. 
Arthur Cecil Heap, Oentury Works, Lewisham. 

83. Improved contact arrangement for ships’ compasses for 
electrically transferring tho position of the needle. 
Bernard Freese, 7, Ely-place, Holborn, London. (Complete 
specification. ) 

61, Improvements relating to dynamo.electrio machines. 
The Hon. Charles Algernon Parsons, 18, Southampton- 
buildings, Chancery-lane, London. 

64. Improvements relating to controllers or current regu- 
lators for electrically-driven vehicles or machinery. 
George Sparks, 40, Chancery-lane, London. 

70. Improvements in electromagnetic apparatus in which 
the armature is to lie turned into different positions, 
particularly applicable to electromagnetic switches. 
Siemens Bros. and Oo., Limited, and Luiz Moraes Gomes 
Ferreira, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Complete specification. ) 


JAN. 2, 


105. The commutatorless direct-current dynamo for any 
voltage. Wilfred Charles Kimber, 3, West Harding- 
street, London. 

117, Improvements in commutators for polyphase currents. 
Alexander Heyland, 47, Lincoln’s-inn-tieids, London. 


134. Improvements in or relating to telephone systems. 
Isidore Bernard Birnbaum, 45, Southampton- buildings, 
Chancery-lane, London.  (Telephone-Fabrik Actiengesell- 
schaft ti J. Berliner, Germany.) (Complete specifi- 
cation, 


JAN. 3. 


156. Improvements in the motors, controllers, and other 
devices for regulating and economising electrical 
energy in electrically-propelled vehicles. John Smith 
Raworth, 46, Lincoln's-inn-fields, London. 

157. Improvements in and relating te telephonic apparatus 
Wiliiam Edwin Heys, 70, Market-street, Manchester. (The 
Hutchison Acoustic Company, United States.) (Complete 
specification.) 

189. Improvements in or in connection with electrically. 
operated bells. Matthew Henry Barber and George 
Harold Larmuth, 62, Market-street, Manchester. 

162. Eleotrio railway system. Frederic Mismahl, 7, Augsburger- 
strasse, Berlin. (Complete specification.) 

174, Improvements in appliances for electrically controlling 
lifts, hoista, and the like. Joseph Richmond and Robert 
Falkland Oarey, 173, Fleet-street, London. 

175. Means for promoting electric discharges acroes a 
dieleotrio gap in a oirouit. Alfred Williams, 22, South- 
ampton-buildings, Chancery-lane, London. 

188. Improvements in and relating to field windings of eleo- 
trical machines, motors, dynamos, and the like, 
William Phillips Thompson, 522, High Holborn, London} 
(Berliner Maschinenbau-Actien-Gesellschaft vormals L. 
Schwartzhopff, Germany.) (Complete specification.) 


JAN. 5. 


213. An improved winding for barrel-wound dynamo arma- 

tures. Ernest Kilburn Scott, Btesfield, Farningham, Kent. 
224. Improvements in loud speaking telophones. Arthur 
Mecham, 26, Renfield-street, Glasgow. 


258. Improvements in and relating to rail bonds for electric 
railways, tramways, and the like. La Compagnie 
Générale d'Electricité, 45, Southampton-buildings, Chancery- 
lane, London. (Date applied for under Patents Act, 1901, 
Jan. 6, 1902, being date of applica*ion in France. (Complete 
specification. ) 

266. Improvements in electrolytio oells. Archibald Henry 
Finlay and Robert Hugh Forsyth Finlay, Norfolk House, 
Norfolk-street, Strand, London. 


267. Improvements in electrically signalling and controlling 
apparatus for railway and tramway systems. Robert 
James Sheehy and Alfred George Curphey, 47, Linooln’s-inn- 
fields, London. (Complete specification.) 

$73. Improvements in or pertaining to the manufacture of 
electrodes for secondary batteries. Adolf Müller, 46, 
Lincoln's-inn-fields, London. 


JAN. 6. 

306. Improvements in terminals for the attachment of electric 
cables. Sydney Holmwood Holden, 4, New Bartholomew- 
street, Birmingham. 

322. Improvements in storage batteries. Thomas Alva Edison, 
25, Bouthampton-buildings, Chancery-lane, London. (Com- 
plete specification.) | 

329. An improved method of and means for regulating eleotrio 
motors. Johan Gustaf Viktor Lang, 45, Southampton- 
buildings, Chancery-lane, London. (Oomplete specification. ) 

Improvements in surface - contact electrio railway 
systems for preventing short-cirouits therein. William 
Milton Brown, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

634. An improved storage battery plate and method of 

the same. Philip Arthur Newton, 6, Breams- 
buildings, Chancery-lane, London. (Charles Ooster, United 
States.) (Complete specification.) 

Improvements in conduits and troughs for eleotrio con. 
ductors. Thomas Easton Devonshire, 47, Linooln’s-inn- 
fields, London. 

JAX. 7. 


. Improvements in and connected with trolleys for electric 
tramcars. Fred Harry Greenhalgh, 4, Corporation-street, 
Manchester. 
415. Improvements in negative 
batteries, Carl 
London. 
. A system for the arrangement of the oonduotors and 
other parts of eleotric railways to prevent accidents. 
Edwin Ernest kelsey,.Cardium, Lingfield, Surrey. 
495. Improvements in lightning arresters. Henry Harris Lake 
45, Southampton. buildings, Ohancery-lane, London. (Hall 
Signal Company, United States.) (Complete specification.) 

440. Improvements in and relating to coherers. Alexander 
Muirhead, 323, High Holborn, London. 

465. Improvements relating to the control of the speed of 
direct-current os and moters. Emil Julien 
Javaux and Alfred Marie Louis Barbou, 18, Buckingham- 
street, Strand, London. 

459. Prepayment attachment for electricity meters. Robert 

John Jocelyn Swan, 131, Fanshawe-avenue, Barking, Essex. 


JAN. 8. 


465. Improved electric revolving brush for hair-dressing and 
the like. Francis McNamee, 51, Lower Camden-street, 
Dublin. 


330. 


346, 


electrodes for seoondary 
Roderbourg, 46, Lincoln’s-inn-fields, 
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5004. Improvements in and relating to carbon brushes for 

ectrio machines and other electrical appa- 

ratus. William Robert Lake, 45, Southampton-buildings, 

Chancery-lane, London. (La Société Anonyme Le Carbone, 
France.) 

617. Improvements in or in connection with miners’ lamps 


that are ignited by means of electricity. John Naylor,. 


6, Lord-street, Liverpool. 

518, Improvements in and relating to back gearing appliances 
for electric motors and dynamos, and for steam and 
water driven turbines. Samuel Cleland Davidson, 70, 
Ohanoery-lane, London. 

835. Improvements in or relating to electrical  eontaot 
breakers. George Bowron, 111, Hatton-garden, London. 

539. A method of joining pieces together, particularly applic- 
able to the joining of electrio leads. Charles Denton 


Abel, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Gebrüder Siemens und Oo., 
Germany.) i 

JAN. 9. 


652. Improvements in and relating to electrolysis. John 
Birtwisle, 70, Market street, Manchester. 

569. Improvements in magnetio separators for ores or the 
like. John Thomas Dawes, 4, Clayton-square, Liverpool. 

578. Improvements in incandescent electric lamps. Laurence 
Otway Fuller, 99, Cannon-street, London. 

582. Improvements in accumulators or storage batteries. 
Friedrich Lauer, 7, Ely-place, Holborn, London. (Complete 
specification. ) 

618. Improvements in mouth or ear pieces for telephone 
receivers and transmitters and the like. John Ferguson 
pu Walter Herbert Flood, 4, South-street, Finsbury, 
London. 


JAN. 10. 


654. Improvements in electrical fases. Simuel Wells Cuttriss, 
Prudential- buildings, Park- row, Leeds. 

661. Improvements in the manufacture of insulating material 
for electrical purposes. Harris Markus and Edward 
Turner Whitelow, 70, Deansgate, Manchester. 


669. Improvements in electrical relays. Henry Leitner and 
Richard Norman Lucas, Rose Villa, Byfleet, Surrey. 

670. Improvements in means for regulating variable-speed 
dynamos. Henry Leitner and Richard Norman Lucas, 
Rose Villa, Byfleet, Surrey. 

683. An improvement in electric switches having three oon- 
tact arms. Siemens Bros. and Co, Limited, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Siemens und Halske Aktiengesellschaft, Germany.) 
(Complete specification. ) 

695. Eleotrio lighting of railway trains. Henry Pieper and 
Gustave L’Hoest, 111, Hatton-garden, London. (Complete 
specification.) ö 

702. Improvements in and relating to electric measuring 
instruments. The British Thomson-Houston Company, 
Limited, and Frank Holden. 83, Cannon-street, London. 

703. Improvements in electric switches or oircuit breakers. 
The British Thomson-Houston Company, Limited, Edmund 
Basil Wedmore, and Archibald Stannard Cubitt, 85, Cannon- 
street, London. i 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published Jan. 22, 1903. 


1902, 
1929. Telegraphs. Kilroy. 
2195. rossi measuring apparatus with movable spools 
e. 
2363. Portable electric accumulators. Lammerts 
3059. Current collectors for electric vehicles. Luvagne and 
Bertrand. 


3063. Double-acting arc lamp brake for the perfect feeding 
of the carbons at a uniform rate. Carter. 


3746. Electric ignition devices for internal - combustion 
engines. Spooner. (Guenet.) 
$967. Electrically connecting tram and like rails. Archer. 


4974. Eleotrio cells or batteries. Lake. (Soc. Anon. Le 
Carbone.) 

4645. Manufacture of rail- bonds for electrico railways. 
Hardinghau. (Felten und Guilleaume Carlswerk Actien- 
gesellschaft.) 


20664. Perforating machines for preparing telegraphic mes- 
sages for automatic transmission, applicable also to 
other analogous apparatus, Wise. (Buckingham.) 

21771. Electric rail or track bends. Bowker. 

$1914. Regulation of dynamo-eleotrio machines. Lake. (General 
Electric Company.) 

22261. Method of and apparatus for armouring electric cables 
and tho like, also applieable to the manufacture of 
flexible tubes. Greenfield. 

237538. Telephones. Birnbaum and Berliner. 
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24099. Alternating-current generators. Lake. (General Electric 


Company.) 
To be published Jan. 29, 1903. 
1901. 
24839. Telephone systems. Arnheim. 
1902. 


. EKleotrio lighting arrangements, particularly applicable 
for railway trains. Schneider and Strauss-Gollin. 

. Electrical bells, telephones, ringing keys, contacts, 
switohes, indicators, relays, and the like. Parsons. 


365. Magnetic separators. Salwén. 
1021. Electric switches. Ohipperfield and Cook. 
1238 


. Collector rings for electrical machines. British Westing- 

house Electric and Manufacturing Company, Limited, 
(Westinghouse Electric and Manufacturing Company.) 

Telephone systems. Baird. 

Controllers for electric motors. Perkins. 

. Telephone exchange cirouit. Lambert, 

. Street lamps or lanterns for incandescent electric 
light. Stanley and British Prism Globe Electrical Company, 
Limited. 

Apparatus for uso in starting and controlling electric 
motors. Adams and Mould. 

. Incandescent electric lamps. Swinburne and Solomon. 

. Aro lamps. Harrison and Improved Electric Glow Lamp 
Company, Limited. | 

. Conduits for electric cables and the like. Joseph 
Place and Sons, Limited, aud Place. 

Motor road vehioles. Ellis. (Compagnie Francaise We 
Voitures Electromobiles. ) 

. Mechanical accumulator or auxiliary driving apparatus 
for motor road vehicles. Hospitalier. 

. Eleotrical measuring instruments. Arcioni. 

. Fire-alarm telegraph repeater apparatus. Woolley. 

. Electric low-water alarm for steam boilers. Allison. 
(Graham. ) 


9956. Telephone receivers and the like. Lake. (Akouphone 
Mauutacturing Company.) 
13749. Eleotro-chemical generators. Graham, Bouton, and 


Amwake, 
Apparatus for controlling 
(General Electric Company.) 
. Control of the speed of eleotric motors. Lake. (General 
Electric Company.) | 
Telephone switches. Birnbaum. 
gesellschaft vorm. J. Berliner.) 
. Receiver for use iu wireless telegraphy and telephony. . 
Compagnie Fraucaise des T-lózraphes et Tel phones sans fil. 
oon) applied for under International Convention, Feb. 8, 


electric motors. Lake. 


(Telephon-Fabrik Actien- 


19180 Eleotric baths. Zwiebel. 
22280. Conduit systems of eleotrio railways and tramways. 


Smith. 

. Dynamo-electric machines. Balachowsky and Caire. 
o applied for under International Convention, May 16, 
1902.) 

. Aro lamps. De Puydt. (Date applied for under Inter- 
national Convention, June 10, 1902.) 

. Regulators for aro light systems. Lake. 
Incandescent Arc. Light Company.) : 

. Means for protecting the third rail in electric rail. 

ways. Brooks. 

Carbon or brush holders for dynamo-electric machines 

and the like. Zabel, Zabel, and Zabel. 


(General 


COMPANIES’ STOCK AND SHARE LIST. 


Name. a Last price. 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70, 000 1 .. H 
Aron Electricity EET .c. Cum. Pref. Shares, 1-125,000 i FE 145.8445 
British Insulated and Helsby Cables, Ord., 1-70, 000 5 74-8 
——— 6 per cent. Cum. Pref., 1-40, 0 ĩii . 5 E 
—— b per cent. Mortgage Debentures ...............- 100 104-108 
— l ͤ EXE Ra CR POE Mea ek 00 104-108 
British Westinghouse Elec. and Manut., 6 per cent. Pref... 10 100 
— per cent. Mortgage Debenture Stock ......... 100 102-104 xd 
Brush Electrical Engineering, Ordinary, Nos. 1-106,731.... 2 3-1 
— Non. Cum., 6 per cent. Prein ME LE 1-1 
44 per cent. 1st Debenture Stock ................ 100 .. 100-1 
44 cent. 2nd Debenture Stock ................ 100 91-96 
Callender's Cable, Debent uren 100 Britta 
6 per cent. ..... osseous 5 64-6 
Crompton and (oo cc cece en 24-5 
5 per cent. Debentures .................. 100 101-106 p.c 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 
* A” Shares, OI-OI 7,199 5 .. Wy 
5 per cent. Debentures ................ eee 100 .. 
4 per cent. Deb. Stock, Re.... 100 .. 73-77 


k, Red. 
Electric Construction, Limited, Nos. 1 to 112,100.......... : T" 


„ 100 .. 1 
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— — —— — 


| Oriental Telephone and Hlectric Company - — — — — ERE 


Name. gc Last price. Name. go oTa? Last price. 
£ £ — 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 10-1 Electric Railways. £ £ 
4 per cent. let Mort. Deb. Stock ................ 100 109-10 Central London, Ordinary 44s ase se de n s o s n» na a se ee 100 .. 107.110 
W. T. Henley's Telegraph Works, Ordinary .............. 5 164-174 4 per cent. Pref. ......... eee 100 .. 106-108 
44 per cent. Preference................uleeee eee 5 -54 » » deferred ............ 4 z · 100 .. 108.111 
44 per cent. Debentures ........................ 100 106 113 ——— 4 p.c. Deb. Stock (Prov. Na Certa., fully paid). 100 .. 116119 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 194 20) City and South onnon ae Ordinary .......... 100 .. 754-765 
4 per cent. Debentures .................eeeeeee- 100 101.10 — 4 per cent. Debenture Stock ..... —ͤ—22 * 10 . 119-118 
Parker, Thos., Limited, Ordinary .................. 000... 10 144-154 —— 5 per cent. Pref. Stock ꝓRllIIli 10 . 130-133 
Telegraph Construction and Maintenance ................ 12 57.40 ” " „ 000 ences 10 .. 12912 
5 per cent. Bond 100 101-104 — , Ce Pe 100 . 125127 
Liverpool Overhead, 5 A cent. Pref. .............. hog mae ad 3 
nary, 99% ĩ˙”˙dlA ²˙• ãmd duane snes — .. 
Electric Lighting and Supply.— 4 per cent. Mortgage Debentures, Red., 1-1,700 .. — .. 108-104 
3 & armed Dare Ordinary 1,201.101,200.. 1 i Waterloo and City, / ͤ D EE 11 
4 per cent. . 8t. rts., Red. and Conv. .... 100 .. 110-113 
Bournemouth and Poole, Ordinary r na 10 .. 124.134 Electric Tramways.— 
44 per cent. Cum. Pref., 7,591-15,000 ............ 0 .. 11711 Anglo- Argentine, 1-260,007 ............ e 5: us 2i. 
- -—— 6 per cent. Cum. Second Pref., 15,001.22,500 10 .. 104-11 ermanent 6 per cent. Debenture Stock, 1888.... 100 .. 12-1 
44 per cent. Debenture Stock, Red. .............. 00 103-1 Blackpool and Fleetwood Tramroad...................... 10 .. 124-134 
Bromley (Kent) Electric Light and Power Co., 44 per cent. Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 0 4-53 
lst Debenture Stock, Red... 100 102-106 6 per cent. Cum. Pref., Nos. 1.75, 000 .. . . b — 
Brompton and Kensington, Urdinary ................. .. 5 . 10,101 per cent. Deb. Stk., Red., Prov. Certa. all pd. 100 .. 101-104 
7 per cent. Preference ...................... s 6 . = 10-105 British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 .. — 72-77 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-20, 000. 5 .. 7.8 Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 . 100 .. 92-97 
Nos. 20, 001-30, / cess serre cii 5 7-8 ——— 4 per cent. lat Mt. Debs., Nos. 15,250, of £40 each 40 .. 100-102 p.c 
Cambridge Electric Supply Company, Ltd., £10 Ord. .... 8 .. 1 British Electric Traction, Ord., 1-300,000 & 60,001-90,000 . us -13 
ud i : » £100rd. .... 6 19 6 per cent. Cm. Pt., 30,001-60,000 . 10. 11 14 
Central Electric Supply, Id., 4 per cent. Guar Deb. Stock 100 106-109 5 per cent. Perpetual Debenture Stock .......... 100 .. 
Charing Cross and 3trand...............Luuuu..eeeeee sees 5 94-10 Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 8 2-24 
Nos. 50,001-70,000 .........cccccceuseeveeeeececs 5 -94 “ A" per cent. Cm. Pf., 1-40,000 .............. b .. 56 
44 per cent. Cum. Pref. ........................ 5 54 '" B"6 per cent. Cm. Pf., 1-27, 500 85s 5 
—— “City Undertaking,” 44 p.c. Cum. Pref, 1-40, 000 5 43-5 5 per cent. Deb. Stock, Re)... 100 .. 1041 
—— per cent. Debenture Stock, Red. (Prov. Certs.).. 100 103 105 Prov. Cert., all palłßll dd 100 .. 90 99 
Chelsea Electricity Suppli ceres 5 54-53 Cape Electric Tramways, Nos. 1-400,000 .................. 1 .. 212) 
44 percent. Debentures ........................ 100 108 111 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 43-53 
City of London, Ordinar j 10 10-11 4 per cent. Ist Mortgage Deh., 1-5.000 (1917) ... 100 . 101-104 
6 per cent. Cumulative Pref. .................... 10 13-14 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
5 per cent. Debenture Stock .................... 100 .. 122-127 Mortgage Debenture Stock, Red... 1 .. 101.103 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 . 102-105 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 
County of London and Brush Provincial, Ordinary........ 10 1718 5 per cent. Cum. Prein q . 10 11-12 
6 per cent. Cum. Pref. ........................ 10 12-1 Debenturell- 2... oca nec en re hn rema 100 .. 96-99 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 107-110 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 12-13 
Edmundsons' Electricity Corporation, Ordinary, 1-17, 00 5 64-7 6 per cent. Pref., Nos. within 1-600000 .......... 10 .. 15-16 
6 per cent. Cum. Pref. .......................... 6-64 34 per cent. Mort. Debs., 1-3,000, Red. .......... 100 .. 895-88 
44 per cent. First Mort. Deb. .................... 100 107-110 Imperial Tramways, Ordinary....................- ꝗ all. 22 
Electric Lt. & Tractn. Co. of Aust., Ld., 6 p.c. Cm. Pf., 1-20, 000 5 54-4 6 per cent. Cum. Pref. .......................... all LE 
5 per cent. Debenture Stock, Red. .............. 100 97.1 44 per cent. Deb. Stockckkkl cece eevee 10 .. 112-11 
Folkestone Electric Supply Ltd., Ord. Nos. 1-10,000 ...... 5 .. ig Isle of Thanet Electric N A and Lighting, 5 per cent. 
43 per cent. First Deb. Stock, Red. .............. 100 102-1 Cum. Pref., Nos. 30,001-60,000 ü 5... 44 
Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 74-84 4 per cent. Debenture Stock .................... 100 .. 93-95 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 10-11 Kidderminster and District Lighting and Traction, Pref... 5 34-4 
4 percent. Debenture Stock, Red. .............. . 101-104 London United Trys. (1901),5 per cent. Cum. Pref. 182.800 10 .. 114-113 
Kensington and Knightebridge and Notting Hill ........ 100 .. 104-107 n gs 5 , 1-82,500110. .. 114-113 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 4 per cent. 1st Mt. Db. Stock, -7 00 .. 103-106 
London Electric, Ordinary .............................. 3 12-24 ; " Prov. Orta. aa 100 103-105 
r . cans or New General Traction, ie,, 5 2-5 
4 per cent. lst Mortgage Debenture Stock, Red... 100 96- 6 per cent. i over rc m 24-34 
Metropolitan, Ordinar / eene 164-174 5 per cent. Mortgage Debentures, 1-1,715 (Regd.). 100 . 91-96 
4 per cent. First Mortgage Debenture Stock .... 100 .. 107-112 Oldham, Aston, and Hyde Tramway, Ordinary..... me 10 104-103 
er cent. Mortgage Debenture, Red. .......... . 88.101 d per cent. Cum. Pref. .................... 2 10 .. uru 
Newoastle upon Tyne Electric Supply, Ordinary.......... 5 .. 9-94 Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 ..  1«01C 
, ß... oo bouts : 64-54 Potteries Electric Traction, Ord 26,667-40,000 ...... 10 .. 84-9 
Notting Hill Electric Lighting... 10 .. 141 5 per cent. Cum. Pref., 1-900000  ..............- . 10 .. 101 
4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) .. 100 .. 101-104 44 per cent. Debenture Stock 100 .. 106-109 
Oxford Electric, Ordinary, 1-96 and 407-10, 3 10 e. 5... 855 Soutb Lancashire Electric Traction and Power Company— 
4 per cent. Debenture Stock .................... 100 .. 99-102 —— £250,000 Ordinary ............... CC A 85 1 
River Plate Electric Light and Traction, Deb............. 77 82 £51,132 6 per cent. Preference ............. ..... 188. .. 14/16-15/16 
Eoyal Electrical Company of Montreal, 44 per cent. First —— £50,000 s „ l ux 1 
share Mor ^ of ree Aden „ a 100 101-103 — £500,000 44 per cent. Debenture Stock ..........00pc..  90p.c. 
Smithfield Markets Electric Supply, i -12,000.. 5 2- l 
4 per cent. Debenture Stock „„ 100 80.80 Telephones.— 
South London, Ordinary ...................... . 5 s 3- National Telephone, Preferred ............. . 100 .. 96-98 
St. James’s and Pall Mall, Ordinary, 101-20,080 .......... 5 . 143-1 n Deferred Stockknnn Ä 100 .. 72-74 
7 per cent. ec... Ee Ra a ie dud o us 95.180 6 per cent. Cum. First Pref. ..................-. 10 .. 13-14 
z] per cent. Deb............... 3 E E aei 100 -l 2b per cent. Cum. Second Pref. .................. 10 . 114-124 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ 5 44-54 ——— 5 per cent. Non. Cum. Third Pref. .............. 5... 55, 
—— — 5 per cent. Cumulative Preference, 50,001-80,000 5 44-5 —— 34 per cent. Deb. Stock, Red. ................... .10 . 9596 
Westminster, Ordinary .................. .......... q 6 11-1 ——— per cent. Deb. Stock, R ee. 100 . 99-103 
—— — 5 per cent. Cum. Pref., 110, 101-138, 21111. 5 64-63 1 £l 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Trafic Returns for 


Increase or 


| 
t 


Miles of 


| Accounts for past year. Cost 
Line. week decrease. lee RER a per 
| | E re Total P Car miles Pas, | Car Mile of | mile 
| urren | ' To assengers Car miles as- ar eo e. 
Ending 1905. | 1902. | Week. “year, 1901. 1900. Ending receipts carried. run. enger mile. track. 
| £ S8 £ £ £ ` d. d. £ 4 
Aberdeen Corporation.......... Jan. 3' 1,108 | 948 ＋ 160 + 7,665 a 174 May 31, 57,931 9,099,715 794,641 (098 13-02 | 1,970 | 6°14 
Birmingham Tramways .. pa — WE . e m — — — NS — ae TRIS MD cen =< 
Birkenhead Corporation E poo ico = "E 232 — Mar. 51 31,593 6, 456, 361 — 117 — 1,242 — 
Blackburn Corporation .. M. up. 9 676 603 + 73 + 4,345 | 2 zu | Tos | 26,064 | Ab 738,557 — 1185 1,085 M 
Blackpool Corporation. . . „ 8 319 239 nr 80 + 658 164 ER Mar. 31, 41,818 5,809,190 | 758,563 173 |132 2,038 == 
Blackpool-Fleetwood Tramways „, 10 192 144 , + 48 . 30 164 — Dec. 31 31,391 1,902,692 569,827 | 396 1520 1,900 725 
Bolton Corporation ............ ,, 11, 1,560 | 1,385 + 175 4 5,473 32 — 77,274 | 15,828,955 1,705,580 |117 1085 2420 | — 
Bradford Corporation — oo 5 -- 61 — Mar. 31 70,213 | — 1,530,531 — 1100 1.150 757 
Bristol Tramways Compan) » 9 4,547 4,025 + 3 — 91 49 | Dec. 31 210,112 36,714,906 5,462,039 137 | 9:25 4,080 6°31 
Carlisle Tramways Compan) — pim ME ee 2 — Le — „ 81 8,675 | 2,010,873 5235,044h 1°03 646, — 465 
Central London Railway „ 10 6,967 ; 6,000 + 105 + 878A 12 12 „ 31. 335,086 41,188,389 1,243,730a 188 649a. 27,923 34 880 
City and South London Railway „„ 11 3.411 350531 + 377 124 94 „ 31 62,001a  7,008,842a 1,234,730 2˙15 — 8,010 — 
Cork E. T. and L. Company „ 8 399 4304 — 5 — 61 15 1369.: — | 235,921 5,714,325 ` 392 100 | 671, 1,90  — 
sour e B = E 5 7o „ 57 Mar. 31 10470 | 2,114,983 — 217,891 |119 '1155. 1,398 | 12°56 
Dover Corporatioi „ % Wa} US + 3 + B| 4 — ^ ,. 3 1,94 2,905825 270,533 0.979 1055 2,630 | 965 
Dublin & Lucan Electric Railway „, 11 75 Ji - l - 32. 63 612 Dee. 31 8, 555 362,484 101,464 368 1520 825 3808 
Dublin U. T., electric cai » 9 5667, 3.617 + 50 ) 99 | 46 46 ! 31.246.255 45.813.734 1 ma i 
Dublin S. District, E tri " 9 667 720 — 59 » , | , ; 6,6 0,000 129 8 5,350 ; 571 
Dundee City Tramway = — — — 22 — May 15 26,058 6,393,412 | 446, 350 098 140 1,180 — 
Glasgow Corporation „ 10 12,025 | 10,699 1,3% + 765,108 95 „ 31 582,140 155,245,578 11,935,099 |090 | 11°71} 5,97 751 
Halifax Corporatio — — d — - D 271 184 Mar. 3 94,969 , 13,173,924 | 1,065,764 | 1:00 |124 1,960 9°67 
Huddersfield Corporation „ 10 894 1.615 — 119 — 18 48 Sept. 30 29.0614. 4,649,815 | 626,031 15 1114 doo 112 
Hull Corporation, E. „ 10 1,761 1.70 + 85 4 3,251 19 94: „ 30 72,5311 17,204,015 | 1,647,026 | 100 1054| 3,810 | 472 
Liverpool Corporation » 5 9,707 9,528 + 199 — 95 78 Dec. 31. 87,707 21,065,999 2,218,696 111 9:49 , 5,004 9:07 
Liverpool Overhead Railway » 11 1,02 1455 + 49 + 143 Di 154 June 30 69,152 8,426,976 |  787,010a | 197 21)07a, 4,450 15 N 
Newcastle-on-Tyne í rporavion — — — — — — ! — — — j — — | — — 
Portemouth Corporation — — | = — — 29 — — — — — a — —"—- er 
Sheffield Corporation „ 1 3,810 — zs EK 46t — | Mar, 25,191,837 | 49,176,631 , 3,791,993 .093 |1201| 4,140 | 7.7 
Southampton Corporation EE. 875 797 + 78 — 11 — „ 31 2, 973 4,761,149 . 696, 145 | 995| 2,630 — 
Sunderland Corporation NECS ; = - (4 — 19 7 7 8 57307 13,569,808 1170,27 |101 11.75 3380 631 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. d Train mile, 


h Half-year's figures. c Include rali and tram. 


d Total receipts. e Electric traction only. Including one section of horse traction. 
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HASTINGS ELECTRICITY WORKS. 


A large number of electrical engineers availed themselves 
of the opportunity afforded them on the 18th ult. of 
Inspecting the recent extensions in connection with the 
Hastings Corporation electricity works, and of witnessing 
a very interesting series of experiments arranged for the 
oceasion. To trace the development of electricity supply 
in Hastings from its inception would require more space 
than we have at our disposal, so we must, perforce, be 
brief. An interesting fact is that the Hastings Corporation 
are able to boast possession of the only public electricity 
supply works in the United Kingdom which have been in 
continuous operation for over 20 years, the original plant 
having been put down in 1882 by Mr. Robert Hammond 
The undertaking was controlled by a company between 
the above date and 1899, when it was taken over by the 
Corporation. While the site originally selected for the 
generating station has been retained, the buildings have 
been remodelled and extended beyond recognition, and of the 
generating plant first installed there is, of course, no vestige 
remaining. The recent extensions have been carried out 
under the able guidance of Mr. Leonard Andrews, who, it is 
known, has lately resigned the position which he held with 
such conspicuous success as borough electrical engineer in 
order to devote his attention wholly to consulting work, 
his services as consulting engineer being still retained by 
the Hastings Corporation. These extensions include two 
Babcock and Wilcox marine type boilers, which were 
installed on account of the smaller floor space required as 
compared with that occupied by the firm’s lind type boiler. 
They have the ‘further advantage, we are told, of being 
highly economical in their working, and being encased in 
corrugated iron shells instead of brickwork, the difficulty 
of preventing air leakage is very much less. Both the 
new boilers are fitted with Babcock and Wilcox super- 
heaters, giving about 50deg. of superheat. In the engine- 
room a Parsons turbo-alternator of 500 kw. capacity at 
2,200 volts, represents the latest addition to the generat- 
ing plant. This has been erected on the site previously 
oceupied by a 50-kw. rope-driven set, and is run in 
parallel with the other generators. Some doubt was 
felt when installing the alternator as to whether the 
excellent steam consumption guaranteed would be main- 
tained in practice after some months’ running. To 
enable the engineers to carefully watch this, a water- 
meter was fitted in the discharge pipe from the air- 
pumps, and aT readings have been taken of the steam 
consumption under all conditions of load. After 12 months 
almost daily use, the regular results obtained are 22lb. per 
kilowatt at full load, 25lb. per kilowatt at half load, and 
32lb. per kilowatt at quarter load. Experience has proved 
the necessity of maintaining a good vacuum on this type 
of generator. In fact, it has been found that running a 
heavy eight-hour shift without the condenser will make a 
difference of over £2 in the cost of fuel for the run. As 
no plentiful water supply is available on the site for con- 
densing, the town water is used for this purpose, and a 
cooling tower has been erected for cooling the circulating 
water. This tower was supplied by the Wheeler Con- 
denser and Engineering Company, the reduction effected 
by it in the temperature of the cooling water being: suffi- 
cient to maintain a vacuum of from 27in. to 28in. in the 
steam turbine when working under full-load conditions. 

Having regard to the many devices which owe their 
existence to the inventive genius of Mr. Andrews, we 
naturally looked for originality of design in the switch- 
gear provided. Nor were we disappointed in this, since 
the whole of the switchgear in the main generating station 
and in the sub-stations was supplied by Messrs. Cowans, 
Limited, to the design of Mr. Andrews. One of the chief 
features of this gear is its simplicity. The controlling 
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manner that the entire arrangement is diagrammatic. The 
outer bus bar is kept below the gallery. The inner bus 
bars, of which there are two, are supported on corrugated 
porcelain insulators behind polished slate panels, upon 
the surface of which the ammeters,are mounted. Separate 
panels are provided for each generator, and by removing 
the nuts from four studs any panel may be removed 
for the purpose of examining the connections behind 
it. The main switches controlling all the Brush machines 
are of the water-break type, but a horn-break type of 
switch is used for controlling the turbo-alternator. No 
fuses or excess current cut-outs are used between the 
generators and the main bus bars. Fuses in this 
position are considered to be an unnecessary and useless 
complication. It is believed that if a record had been kept 
throughout the country during recent years of the number 
of breakdowns that have been prevented by fuses in this 
position, and set against those that have been caused by 
them, the latter would far outbalance the former. It is 
contended by some designers that no automatic device of 
any description is 7 8 55 between modern alternating- 
current generators and the bus bars, as a faulty generator 
may be cut out of circuit by the attendant in charge. This 
would be true if something corresponding to the central 
zero ammeter in continuous current stations could be 
obtained to indicate which generator was failing, but it 
usually happens that, if one of the generators fail, all the 
ammeters go hard over to their maximum reading, and 
the attendant may have nothing to guide him as to which 
generator has failed. In the United States this difficulty 
has been overcome by using a return-current relay to close 
a local circuit through an indicating lamp fixed directly 
over the operating switch controlling the failing generator. 
At Hastings, instead of the delicate relay referred to, a 
small series transformer is inserted in the main circuit. 


This transformer is wound with two secondaries, and 


incandescent lamps, coloured red and green, are connected 
respectively across each secondary. The construction of 
the transformer is such that when the generator is doing 
useful work, the green lamp is lighted ; but should the 
generator fail and receive current from the bus bars, the 
green lamp is extinguished and the red lamp lighted. 
There are no moving parts in connection with this device, 
and consequently its behaviour is absolutely reliable. 

The test-room equipment includes a Duddell oscillograph. 
This instrument is to an electrical engineer what an 
indicator is to a steam engineer. It enables numerous 
conditions to be investigated that could hardly be dealt 
with by any other means. During the past few months a 
large number of difficulties have been overcome by the aid 
of this instrument. The following may be mentioned as 
an illustration of one investigation that was made. A little 
difficulty was experienced by the contractors in making the 
Parsons turbo-alternator run satisfactorily in parallel with 
other machines. It was thought that this might be in 
some measure due to the reaction of the currents in the 
armature upon the field. To ascertain to what extent this 
reaction existed, an oscillogram was taken of the field. 
current, the field being excited across batteries. It will 
be obvious that but for the armature reaction the field- 
current curve would be a perfectly straight line a certain. 
distance away from the zero line directly proportional to 
the exciting current. It was found, as a matter of fact, 
that, instead of being a straight line, the current curve had. 
a very perceptible wave in it of double the periodicity of 
the main generator E.M.F. To overcome this armature 
reaction, the contractors fitted between the armature and 
the pole-pieces a perforated copper cylinder, which serves 
to effectually screen the effect of the current in the armature 
upon the field. 

Reference has been made above to the difficulty of 
obtaining an alternating-current ammeter that would indi- 


switches of the generators are mounted directly on an iron | cate the direction as well as the magnitude of the current 
framework supported on the face of a white glazed brick | passing through it. Another defect common to the ordinary 


background. The cables from the respective generators 
are carried up the surface of the wall in pipes in such a 
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alternating-current ammeter is that it is impossible to 
obtain an accurate reading from it on the lower part of its 


2 SUPPLEMENT TO THE ELECTRICAL ENGINEER, JANUARY 16, 1903. 


scale. For instance, an ammeter calibrated for a maximum : 
reading of 100 amperes can be read with a consider- 
able degree of accuracy between 88 and 100 amperes, 


whereas from zero to 50 amperes no reliable reading can 
be obtained. For use with alternating-current generators , 
this is just the opposite to what is usually required. The | 


chief use of an ammeter for this purpose is to indicate 
when the current is at zero, in order that a generator may 
be switched out of parallel at this point. Under existing 
conditions the attendarft is often unable to distinguish 
between a zero current and a generating or motoring 
current of 25 per cent. of the full load, and, as a con- 
sequence, it often happens that in switching a large gene- 
rator out of circuit a very perceptible jump is caused in 
the lights. The Hastings engineers have recently suc- 
ceeded in constructing a central zero alternating current 
ammeter with a very open scale at the low readings, and 
with a gradually closing scale towards the higher readings. 
This ammeter is at present in the test-room, connected in 
series with one of the working generators. 

With regard to the outside work, the area of supply is 
of a very scattered nature, consisting of a number of small 


One of the Sub-Stations (High-Tension side), Hastings. 


districts connected together by one line of houses along 
the sea-front. When the undertaking was purchased from 
the Hastings Electric Lighting Company, ¢onsumers were 
supplied at a pressure of 100 volts from transformers on 
their premises. During the past two or three years this 
unsatisfactory and inefficient system of distribution has 
been abandoned, and all transformers are now arranged in 
sub-stations from half a mile to three-quarters of a mile 
apart, the consumers being now supplied frum low-tension 
networks on the three-wire system at a declared pressure 
of 200 volts. The area of supply is divided up into 
about a dozen small networks, and these various networks 
are interconnected by fuses in the sub-stations only. B 

this means, the effect of a bad low-tension short-circuit will 
be confined to the particular network in which it occurs. 
During the hours of light load—that is to say, from 
1150 p.m. to sunset the following day—the supply is 
maintained through the low-tension network, thus entirely 
avoiding the heavy losses usually connected with an alter- 
nating-current system. Shortly before midnight one of 
the men from the generating station cycles round and 
opens the low-tension switch in each sub-station between 
the secondary bus bars of the transformers and the dis- 
tributing bus bars, thus entirely cutting off each sub-station 


on its low-tension side. When all the sub-stations have 
been disconnected, the whole of the high-tension system is 
shut down from the generating station, and the supply is 
maintained from a day-load plant directly connected to one 
sub-station at the works. Quite apart from the very con- 
siderable saving effected by this arrangement, the advantages 
of being able to make the entire high-tension system, includ- 


| ing the switchboard, dead during the daytime is very con- 


siderable ; amongst other things, the risk of accident due 
to men working on high-tension mains is greatly reduced. 
The sub-stations may be switched on again at any time at 
a moment’s notice by means of the pilot wire between 
each sub-station and the generating station. These pilot 
wires are also used for indicating at the works the pressure 
in each sub-station, and notice of any failure in a sub- 
station is automatically signalled to the works through 
them. 

All sub-stations are fed by two independent high-tension 
feeders in duplicate. The Hastings engineers have for 
years been attempting to protect these feeders in such a 
manner that, in the event of a short-circuit occurring on 
either feeder, the faulty feeder is automatically cut out 
of circuit and the supply maintained through the remain- 
ing healthy feeder. Although a considerable amount of 
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success has resulted from these attempts in the past, the 
apparatus used for the purpose has been complicated and 
somewhat uncertain in its action. It is only within the 
past two or three months that the problem has been 
solved in a really simple and efficient manner. One 
of the troubles in the past has been that the healthy 
feeder had to provide the current necessary to operate 
the switch for cutting off the faulty feeder, in addition to 
taking over the whole of the load. This often damaged 
the healthy feeder, and caused this to break down as well. 
To get over this difficulty many engineers have provided 
a duplicate feeder, but have left it disconnected for use 
only in case of a failure on the working feeder; thus 
many thousands of pounds worth of copper has been allowed 
to lie idle which might have been profitably used for 
reducing the losses in the mains. By the arrangement 
now in use at Hastings, the liability of a failure on one 
feeder causing a breakdown on the other feeder has been 
entirely obviated, as an excessive current is prevented 
from flowing from one feeder to the other without 
the use of any form of switching device. For this purpose 
the feeders at the distributing station end are connected 
together through a choking coil, consisting of a few turns 
of insulated copper wire wound on an iron core. The supply 
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of the load on the sub-station is tapped off from the centre 
to this winding. Under normal conditions the current 
being supplied to the sub-station is equally divided between 


Diagram of Main Switchboard Connections — Ar, Aa, A3, main water break switches ; Bı, Ba, Bz, two-way bus 
switches; C, two-way water break switch ; Dr. D2, D3, two-way feeder bus bar switches; Ei, E2, Ez, 
feeder fuses; Fi, Fa, F3, red indicating lamps ; G1, G2, G3, green indicating lamps. 


‘the two feeders, and its tendency is to magnetise the 
iron in opposite directions, and as the two magnetising 
forces just neutralise each other, there will be no magnetism 
in the core, and consequently no inductive drop in the 
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Diagram of Sub-Station Connect ions.— A and Ar, high-tension feeders supplying 
sub-station; B discriminating choking coil; C and C1, switches for discon- 
necting either feeder; D. i for operating switches 

— Cand Ur; E, bigh-tension bus bars; F, Fi, F2, etc , high-tension fuses ; 
G, Gx, Ga, eta, 20-kw. transformers; H and H1, Io - tension di-criminating 
cut-outs; I and Ir, low- tension bus bars; J and JI. main ammeters; K. 
main three-way wattmeter; L, double-pole main switch for disconnecting 
secondaries of transformers from distributing bus bars; M, Mi, and Ma, 
distributing bus bars; N and N, fuses on distributors. 


windings. Should one of the feeders break down, current 
will tend to return towards the fault from the healthy 
feeder, but this current will circulate round the core of 
the discriminating choking coil in one direction only. As 
a consequence the core will at once become magnetised, 


EL 


and its reactive E.M.F. will entirely prevent an excessive 
eurrent flowing from the healthy feeder to the faulty 
feeder. A very severe test of the above arrangement that 
has been repeatedly made, and 
always without failure, is the fol- 
lowing : The feeders have been pro- 
tected at the generating station end 
by a 150-ampere fuse on one feeder 
and a 10-ampere fuse on the other 
feeder. The feeder protected by 
the 150-ampere fuse has been short- 
circuited, thus blowing its fuse, and 
the supply has been maintained by 
the healthy feeder without blowing 
its 10-ampere fuse. A discriminating 
choking coil large enough to carry 
a full-load current of 50 amperes at 
2,000 volts without appreciable drop 
of pressure under normal condi. 
tions, and to choke the short-circuit 
eurrent down to less than 25 am- 
peres in the event of either of the 
feeders failing, is no larger than an 
ordinary 6-kw.transformer. Although 
the ‘short-cireuit may be left on 
without appreciably overloading the 
healthy feeder, it is, of course, de- 
sirable that it should be disconnected 
as soon as possible. This may be 
very simply effected by means of 
the discriminating transformer, D. 
(See the accompanying diagram of sub-station connec- 
tions.) The secondaries are in this case short-circuited 
by copper fuse wires which support the weighted levers 
that tend, when released, to disconnect the respective 
feeders from the choking coil. The high-tension primary 
of this transformer is connected between the duplicate 
feeders. It will be obvious that under normal conditions 
there will be no difference of pressure across the terminals 
of this winding, but should a feeder fail, current will flow 
from the healthy feeder to the faulty feeder through the 
primary winding of this transformer, and the construction 
of the transformer is such that a heavy current will be 
induced only in the secondary supporting the weight of 
the switch controlling the faulty feeder. 

All the connections between the ’bus bars and the trans- 
formers are run in iron pipes fixed to a glazed brick wall. 
All unearthed high-tension conductors are painted red, 
earthed high-tension conductors black, and low-tenaion 
conductors slate colour. An attempt has been made to 
arrange all cables diagrammatically, so that the purpose 
of each connection can be seen at a glance by any stranger. 
Electricity meters are inserted between the transformer 
bus bars and the distributing bus bars, and readings are 
taken of these meters in all the sub-stations every week 
and compared with the units generated. By this means a 
record is kept of the units lost in the high-tension feeders 
and transformers. 

Practically all the mains in use have been supplied 
by Messrs. Glover and Co. Some of these are high-tension 
vnleanised-rubber concentric cables drawn into iron pipes. 
These rubber cables have been in use for about 10 years, 
and appear to be in as good a condition now as when they 
were first laid. All mains that have been laid during the 
past two or three years consist of lead-covered diatrine 
paper cables. These are in most cases laid solid in 
wooden troughing filled in with pitch. Bricks are in all 
cases laid over the troughing as a protection against picks. 
All cables are concentric, the low-tension cables being 
triple concentric. A simple form of joint, devised by 
Mr. J. Glass, mains foreman to the Corporation, is used 
for jointing concentric house services on to the mains. 
There are about 700 of these joints in use at Hastings, 
and none of them have ever failed. One man, with the 
help of a labourer, has completed as many as eight joints 
inaday. The work of tapping an installation on to the 
outer and neutral conductors can be done without cutting 
off the supply. 

The number of guests present at the inspection of the 
works was far too great to admit of a satisfactory verbal 
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explanation being given. Luckily, this contingency had 
been foreseen and provided for by an excellent little 
descriptive pamphlet, copies of which were distributed 
among the guests. To this source of information we are 
indebted for the greater part of the foregoing particulars. 
Even less possible was it, on account of the hum of moving 
machinery, to verbally describe the nature of the experi- 
ments carried out, which, however, in their turn were 
rendered intelligible by means of the supplementary type- 
written details provided. | 

" EXPERIMENTS. 

On arriving at Hastings the visitors transferred them- 
selves to the motorcars and brakes in waiting, and were 
then driven to the Shepherd.street sub-station, there to 
witness a demonstration of the effect of short-circuiting 
one of the duplicate 2,000-volt supply feeders by driving a 
nail into the same at a point halfway between this sub- 
station and the main generating station. For the purpose 
of this test an artificial tub and lamp load equivalent to 
the full load of the sub-station was provided. This load 
was connected across the 400-volt secondary bus bars, the 
latter being also in circuit with the working distributing 
network. A voltmeter connected across a 20 to 1 trans- 
former fed from the high-tension bus bars served to show 
the extent and duration of the drop of pressure caused by 
the short-circuit, but we were content to watch the lamps. 
A slight and very temporary dimming of these was 
observable as a result of the short-circuit. 

The next experiment consisted in short-circuiting one of 
a bank of transformers situated in the same sub-station. 
The transformers are protected on the primary side by 
high-tension fuses, but the use of fuses on the secondary 
side has been discarded, as it has been repeatedly found 
that when one of a bank of three or four transformers 
breaks down at the time of full load the healthy trans- 
formers have to take on the load of the faulty transformer 
and provide the necessary current to blow its fuse, and, 
as a consequence, they blow their own fuses first, and all 
are cut out of action. The low-tension cut-outs used in 
the Shepherd-street and other Hastings sub-stations are 
constructed to carry an unlimited amount of current in a 
forward direction, but to operate with a comparatively 
small reverso current. To illustrate the action of these 
cut-outs one cf the transformers was short-circuited, the 
result being that it was immediately isolated on the primary 
side by the blowing of its fuse, and on the secondary side 
by its discriminating cut-out. Should any cut-out open in 
actual practice, the pilot wire between the sub-station and 
the works is open-circuited, and notice thereby given of 
the fault. 

The above experiments at Shepherd-street, sub-station 
having been successfully coneluded, a move was made to 
the Albany Hotel, where the visitors were entertained by 
the chairman and members of the Hastings Corporation 
Sub-Electric Light (Management) Committee to lunch, a 
halt being called on the way to inspect the nail by which 
the short-circuit in the feeder was caused. After lunch the 
visitors were driven to the generating station, there to 
witness another series of experiments and inspect the 
extension plant, ete. One of the Belliss-Brush generators 
was supplying the town lights when the visitors arrived, 
and it was noticed that the green lamp of the small series 
transformer, inserted in circuit with this generator, as 
previously described, was lighted, thus indicating that the 
generator was supplying current. 

The first experiment consisted in switching the turbo- 
alternator into parallel with the Belliss-Brush generator 
referred to above. For this purpose an Everett and 
Edgeumbe rotary synchroniser was used. This syn- 
chroniser, in addition to the ordinary synchronising lamp, 
is provided with a pointer which rotates in a clockwise 
direction when the incoming generator is running faster 
than the generator connected to the 'bus bars, and in a 
contra-clockwise direction when the reverse is the case. 
Immediately after the generators: had been switched into 
parallel the load was transferred from the Belliss-Brush set 
to the Parsons set, and steam thereupon entirely shut off 
the former. As the load on the Belliss-Brush set fell 
to zero, the green lamp was observed to become dim 
and the red lamp to glow. By increasing the motoring 


current the green lamp was completely extinguished, 
and the red lamp made to glow alone, thus indicating 
to the attendant which generator was doing no work. 
Subsequently the load was again transferred to the 
Belliss-Brush set, and the field winding of this generator 
then short-circuited. The effect of this was not instantly 
apparent, the permanent magnetism of the fields being 
sufficient to prevent the generator dropping out of step for 
some few seconds. As this died down the current in the 
main circuit steadily increased, and as the current indi- 
cated by the ordinary ammeters of both generators steadily 
inereased there was nothing beyond the coloured lamps, 
connected to the discriminating transformer, to show the 
attendant which generator was failing. The glowing of 
the red lamp, however, clearly indicated this, added to 
which the generator was automaticaliy cut out of circuit 
when the motoring current reached a predetermined limit. 

The next experiment was an attempt to demonstrate 
more clearly than had been possible earlier in the day, 
the arrangement adopted for the protection of duplicate 
feeders. For this purpose all the necessary apparatus had 
been fixed up in the generating station. This apparatus 
consisted of a bank of lamps connected across the secondary 
of a 20 to 1 transformer, the primary of which was fed 
by duplicate feeders supported on poles, these feeders 
being connected in parallel through fuses to one terminal 
of a generator. The earth return wire from the trans- 
former was connected io an intermediate point on each 
of the line wires, by means of which either wire could 
be short-circuited to earth. At the transformer end of 
the line each of the conductors at 2,000 volta above earth 
potential terminated in a copper bus bar, and these bus 
bars were arranged so that they could be connected in 
parallel through the pair of fuses to one terminal of the 
transformer, or by closing the two transformer switches 
through the respective halves of the discriminating choking 
eoil (see sub-station connections), the centre of which was 
also connected to the transformer. When a nail was driven 
through one of the duplicate supply feeders, as arranged, 
this feeder was immediately cut out, the supply to the 
lamps being continued without interruption through the 
healthy feeder. | 

lt was next demonstrated that the duplicate feeders 
cannot be satisfactorily protected by fuses alone, and for 
this purpose the discriminating choking coil was left open- 
eireuited and the feéders paralleled through fuses at both 
ends of the line. It is evident that if both lines are pro- 
tected by fuses of equal sectional area, one of the fuses on 
the healthy line must be blown before the fuse on the 
distributing end of the shorted line, as the former has to 
carry any load on at the time, in addition to the current 
necessary to blow the latter. Consequently a short-circuit 
on either of the duplicate lines is bound to interrupt the 
supply. 

For the next experiment the fuses at the distributing 
end of the line were removed, and the switches connecting 
the lines through the discriminating choking coil closed. 
These switches are, under normal conditions, held closed 
by means of copper fuses, which latter are connected 
respectively across the two secondary windings of a small 
transformer. The construction of this transformer is such 
that no current is induced in the secondary circuits so long 
as both of the duplicate fuses are approximately of the 
same potential, but should either line become earthed 
whilst the other line is maintained at approximately 2,000 
volts above earth, a sufficiently heavy current to instantly 
blow the fuse controlling the switch on the end of the 
faulty feeder is induced in the secondary to which this fuse 
is connected. That there is no risk of the fuses on the 
other secondary being blown was clearly shown by the 
fact that this fuse was not even discoloured by shorting 
the opposite feeder. 

The reliability of the discriminating choking coil in 
preventing a short on one of the feeders causing an exces- 
sive rise of current in the other, was further demonstrated 
by using & relatively light fuse in the healthy feeder. 
Although it is desirable that the faulty feeder should be 
disconnected from the system at both ends of the line as 
speedily as possible, and it was shown that this could be 
reliably effected automatically in a very simple manner, 
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this automatic disconnecting is not essential, particularly ' On the other hand, an enormous amount of laborious 


if the distributing centre is in charge of an attendant. 
There will, of course, be a considerable drop of pressure in 
the supply so long as the shorted line is conne^ted to 
the system, but the supply will not be interrupted, nor 
will the healthy main be damaged. To illustrate this, the 
supply to the discriminating transformer was switched off 
before the feeder was shorted On reconnecting this 
transformer a minute or so after shorting the faulty 


main was automatically disconnected as before. It may 


be mentioned that for the purpose of this experiment 
the short was caused by driving a nail into a piece of 
concentric cable having 2,000 volts between adjacent 
conduotors. 

It should be mentioned that the horn-break type of 
circuit breaker introduced by Messrs. Siemens and Halske 
Was used in all the foregoing experiments. A modifica- 
tion of the familiar form of this breaker was used in 
connection with one of the experimenta, the horns being 
arranged horizontally in order vo demonstrate that the 
extinction of the arc is due to inductive repulsion. 
It was reasoned that if this were so, the horizontal horns 
should interrupt the circuit more effectually and quickly 
than is possible with horns of the usual shape, and this 
was, in fact, proved to be the case. On examining the 
horizontal horns after the experiment, it was seen that 
these were evenly pitted along their entire length, whereas 
the ordinary horns show that an are is maintained from 
the extreme points long enough to badly fuse them. The 
objeetions to all horn-break circuit breakers are: (1) the 
large space required; (2) the liability to disturbing effecta 
throughout the entire system, due to the long open arc. 

Tests of some high-tension fuses of various other types 
followed, including a highly successful demonstration of the 
action of the Ferranti oil-break fuse. These last-mentioned 
teste exhausted the programme of a most interesting series 
of experiments conducted without hitch of any kind. But 
there still remained the boiler-house and other equipment 
of the station to inspect, and a demonstration of the 
Carbone arc lamp to witness. The latter is claimed to 
be a distinct departure from anything that has previously 
been done in are lighting, being extremely simple—in 
fact, almost without mechanism of any description. The 
guaranteed mean hemispherical efficiency of the lamp is 
5 c.p. per watt, the actual efficiency obtained being, we 
understand, from 7 c p. to 8 c.p. per watt, withoutt he use of 
chemical impregnated carbons. The light emitted by 
the lamp is much whiter than that of the ordinary 
arc, due to the higher temperature of the arc and the 
fact that all the white light is thrown down while 
the blue rays are reflected upwards. The carbons feed 
together as they burn away, being inclined towards each 
other at an angle, no feeding mechanism being employed. 
The lamp shown was taking 8} amperes at 80 vis and 
yielding about 6,000 c.p. We understand that Messrs. 
Cowans, Limited, of Salford, Manchester, are taking up 
the manufacture of this lamp, of which we hope to publish 
fuller details in a subsequent issue. 

It only remains for us to congratulate Mr. Andrews 
upon the unqualified success which attended the above 
proceedings, and to wish him continued prosperity in the 
profession which he has adopted. . 


SOME LIMITS IN HEAVY ELECTRICAL 
ENGINEERING.“ 
BY JAMES SWINBURNE, PRESIDENT. 


(Concluded from page .23.) 


The Arc Light.—The are has been very fully studied in 
some directions and not in others. Most makers of are 
lamps seem todevote their whole attention to the mechanism, 
and look upon the are merely as a hot gap that has to be 
preserved by suitable apparatus. Many lampmakers, on 
the other hand, have records of exhaustive experiments 
on the relations of the pressure, current, and light with 
different carbons; but they are very seldom published. 


*Inaugural address delivered before the Institution of Electrical 
eers, 


and R. 


experiment on such points as these i3 available, and on 
the back E.M.F. of the arc.* The physics of the arc, an 


* Back E. M. F. or THE Arc. - Ohm's law, C= E / R. is really a state- 
ment of a physical tact—namely, that if the other physical conditons 
remain constant the ratio of C aud E is invariable. It is not a mere 
definition. though it is a definition too. But if the physical con - 
ditions alter with variations of C, there is only left a detinition of R 
as being equal to E/O. We cannot by any measurements of E and C 
find out auything about the nature of R. If we choose we may write 
O- E/R t c/R, where e is defined as a pressure which may be n gative, 
and R is defined as a resistance. Any attempt to determine 
R and e from measurement of O and E is merely an attempt 
to solve a single equation with two unknowns, which is absurd. 
If two or more sets of readings of E and C, E! and Ci and 
so on are taken, a fancy definition of R and e may be 
given, so that C= (Efe) R, C' = (E! +e) R, etc., and if many 
readings are approximately consistent with constant values of ¢ and 
R they may be Called E. M. F. and resistance, but they are only fancy 
names, and have no physical meanings. If many readiogs are incon- 
sistent with constant values of and R some qualifications may be 
given to them, but sti'l there is no physical knowledge obtained. All 
the measurements of E and O in the world can only give E and O; 
we may give any names we like to functions of E and C, but they 
give no further knowledge. They are really roundabout methods of 
stating the valucs of E and C. The back E. M. F. and resistance of 
the arc are thus, from this point of view, mere matters of fanciful 
definition. A huge amount of labour has been devoted to trying to 
determine the resistance and back pressure of the arc in terms of E 
I would urge that all this is an attempt to solve a problem 
which does not exist, and the waste of time and trouble is due to 
looseness of thought in not clearly defining the terms '' resistance " and 
‘back E. M.F." in cases where Ohm's law is no longer a law stating 
that a certain physical quantity is not varied by changes of current, but 
& definition which, if accepted as C — E/R, gives R merely as a ratio 


of O and E, or if modified to C = (E 4- c) R involves two unknowns 


in one equation. Not only have innumerable experiments been 
made measuring C and E, but their ratios of relative increase are 
taken as if they gave further information. This involves exactly the 
same fallacies. of the methods involve making a change, say, 
in O, and assuming the arc has not had time to change accordingly, 
but the arc is too quick. The various ingenious arrangements with 
alternating or telephone currents superposed on direct, or direct super- 

on alternating, are of the same type. They combine the argument 
in a circle as to the definition, with an attempt to deceive the arc by 
taking measuremente before the arc has time to feel the changes due 
to change of current. These considerations are urged with the view 
of possibly saving unprofitable work. The first thing to do before 
trying to determine back E.M.F. is to settle very clearly and 
definitely what you mean by back E.M.F., and by resistance. If 


‘they can be given in terms of any measurable quantities other than E 


and O, those other quantities are to be measured. But if they are 
only functions of E and O, there is no use trying to solve one equation 
with two unknowns, and one is merely working back to his own 
definition, and not making a physical research. I urge this 
with diffidence, but at the same time with vigour, because we 
have an awful example before us in the seat of the E. M. F.“ 
in a cell. If people had started with a clear physical definition 


‘of what they meant by the seat of E M.F., ani if they had 
agreed as to a definition, not only in words but in idea, there would 


have been neither research nor controversy. We use the terms 
resistance and E. M.F." so familiarly that we naturally assume 


we know what we mean by them. But that by no means follows. 
Ftom Ohm's law asa statement of a physical property of matter we 
br re 


rd resistance as a property in accordance with which 
d H/d 0 =C? R—that is to say, resistance has come to mean a property 
by which electrical energy is degraded directly into heat, an irre- 
versible process, while an E. M. F. with a current means reversible 
change of electrical or mechanical or other power, or vice versa, i 

difference, though I have never seen it formally stated. runs tacitly 
through science. Again, we may regard E.M F. as being produced 
only by lines of induction cutting the circuit, to take the crude con- 
eeption. This 1s the sam» definition in another form. except that in 
the reversible interchange between chemical and electrical energy, 
magnetic induction is not generally cousidered. The behaviour of 
magnetic induction due to the movements and chargings and discharg- 


ings of ions has not been worked out in any publication as far as I 
know, but it ought to be. Thermo-electricity is worthy of study from 


the same point of view. "Taking these definitions and going back to 
the arc, it is clear that nearly all the power is spent at the crater. 


"The drop of pressure may therefore be taken as being at the crater, so 
that the arc proper is nearly at the same pressure as the other carbon. 


If the change of electrical energy is directly into heat, as there is no 
reason to doubt, then it is due to resistance, and not to back E.M.F. 
On the other hand, the radiation from the arc itself is probably due to 
direct conversion of electrical power into radiation ; that is to say, the . 
gas does not radiate light because it is hot—g»ses at 3,000deg. C. do 
not radiate any light—but because the current affects the particles in 
such a way that they produce light. There are thermodynamical 
reasons for treating radiation as heat, but as the energy is not in this 
case first degraded to heat to heat the yas, aud then radiated because 
the gas is hot, the radiation is caused not by resistance, hut by back 
E.M.F. The molecular movements, whatever they may be, involve 


magnetic induction increasing or decreasing in the interlinked circuit 


in such a way as to produce à back pressure, the power spent in over- 
coming this back pressure going out as a continuous stream of radia- 
tion. This back E. M. F. must be very small nothing of the order of 
40 volts, for instance. 


exceedingly difficult branch of study, has not received 
much systematic attention yet. The crater of an arc is, 
no doubt, heated to the point of volatilisation of carbon at 
the pressure of the air. If other gases get at the crater, 
the vaporisation temperature would be less. (There is a 
small inerease of pressure which I suggest is due to the 
electromagnetic effect of a current localised in a conducting 
fluid. Tais may be neglected ) The crater may be rough, 
as carbon, though it softens, does not melt before volatilis- 
ing, and it may be merely speckled with points at its 
volatilising tomperature, so that its brightness is not 
uniform. But there are so many anomalies about the arc 
that one cannot say anything definite with safety. For 
instance, if the temperature is limited by the vaporisation 
of carbon, what must be the specific heat of vaporisation 
of carbon? Where does the vapour go to, and what happens 
to it in an enclosed lamp? In condensing into smoke it 
should give light of the same colour as the crater. If it 
has an enormous specific heat, it ought to raise the other 
pole to crater temperature where it condenses. If it is a 
light gas, a large portion of its specific heat of vaporisation 
may go to external work. Most of the upper carbon is 
burnt away by external air; if a pencil to match the 
crater is volatilised, it does not account for much power. 
If the vapour is very light, there must be large volumes 
from the upper carbon. Then what conducts! Carbon 
vapour alone, or mixed with a little monoxide or nitrogen, 
is à very good conductor at these temperatures. Does 
that go to show that carbon vapour dissociates like iodine 
or chlorine, etc.! The whole question of the physics of 
the arc deserves far more careful study than it has yet 
received, but the work is surrounded with difficulties, 
and is really a branch of the theory of the passage of 
electricity through gases, a matter of the greatest scientific 
importance, samewhat out of our way as practical electrical 
engineers. But as engineers in the broader sense we are 
as much interested in questions of reeondite physics as of 
costs of generation. Looking at the arc as analogous to 
a vacuum tube with no vacuum, but very hot and very 
rarefied gases instead —a difference in degree, not in kind— 
the question arises whether we can get direct conversion 
into radiation wichout intermediate heating. The enclosed 
arc seems to give us something of this sort. It ie difficult 
to see what goes on inside the inner globe, but the aro 
itself, apart from the crater, seems to give more light. 
The efficiency of an enclosed arc is much reduced, however, 
by the deposit and globes. Hot vapours, such as that of 
metallic salts in the Bunsen flame, give out light by direct 
action, not because they are hot, but by some chemical 
change, and this holds good of vapours in vacuum tubes, 
and doubtless also in the arc. In an enclosed are the 
earbon vapour, instead of combining with oxygen, may 
first condense at the temperature ol the crater, forming 
& luminous envelope round the arc itself. By mixing 
suitable salts with the carbons, we may thus expect to 
et electrical power converted directly into radiation. 
t has long been known that adding sodium salts 
to the ai increases the light, perhaps without 
improving it, but such improvements have been carried 
out rather empirically, and apparently without any distinct 
idea of direct production of light. Recently great atten- 
tion has been excited by the Bremer are lamp, which owes 
its effect to the addition of salts to the carbons. Another 
recent development is the arc between pencils of oxide, 
such as zirconia. This arc, which was tried, if I remember 
right, about 1897, has come to the front again. It may 
depend simply on high temperature, or on small amount 
of shadow from the lower electrode ; or it may be that 
zirconia volatilises and condenses as a luminous cloud 
outside the arc, giving a light like burning aluminium or 
magnesium, or the hot vapour may also be giving the 
zirconium emission spectrum in addition. I have not seen 
this light. To sum up as to the arc light, we do not seem 
to have reached our limit as to light from pure heating, 
because we lose a lot. of light into the opposite carbon. 
Many attempts have been made to expose the crater freely. 
But, far more important than this, I would urge that the 
arc is not necessarily a hot body radiator only, but that it 
may also convert electrical power directly into light in 
the space between the electrodes, but this gives a chance 
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of rising more nearly to our theoretical limit of about 


five candles per watt. 
The [une xit Lamp.—This simple hot carbon wire in 

& bulb involves the most extraordinary physical com- 
plexities. A great many curicus things go on inside the 
simple-looking globe. 1 good account of what is known— 
especially since he took the subject in hand—has been 
written by Dr. Fleming, and the scientific manufacture of 
thie interesting article has been fully described by Mr. 
Ram. The incandescent lamp is a simple hot body radiator, 
and the limit of efficiency depends chiefly on the tempera- 
ture of the carbon. As we are limited by the size of mains, 
we can only use pressures of 100 or 200 volts, and this 
limits us to carbon, or something of still higher specific 
resistance. The high pressure is bad for the lamp in every 
way. The carbon has to be longer and thinner, and 
therefore weaker, while the great pressure between the 
ends of the carbons gives rise to invisible discharges across 
the hot interior. The high pressure thus means that the 
surface of the carbon is worn away quicker, and that the 
carbon is thinner and less able to stand it. Inherently a 
high-pressure lamp is worse than a low, but the convenience 
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of efficiency of incandeseent ap is ch 
variations of supply pressure. arbon is beginning to 
soften at ordinary lamp temperatures, and the upper 
limit is soon reached. So that, though a lamp may give 
a third or even half a candle per watt when run steadily, 
it has to be rated at a quarter to make it safe under 
ordinary conditions. The sensitiveness of the carbon 


lamp to pressure in its turn limite the practical variation 


of pressure of supply, and tlius costs us very heavily 
in mains. If we had incandescent lamps which did not 
mind 20 per cent. pressure variation, we would have saved 
millions in mains in this country alone. Recently the 
demand for “ ballast" for the Nernst lamp has led to the 
introduction, for that purpose, of little bulbs containing 
fine iron wire heated to the critical point. This “ballast " 
may be used in series with the incandescent lamp. Fig. 4 
gives some curves taken by Mr. M. Solomon, who has been 
working at this subject. It will be seen that a small 
resistance will allow a lamp to be run nearly at its 
maximum safe efficiency in spite of pressure variations, 
while a larger resistance wili enable lamps to be run off 
tramways and other varying pressure circuits with good 
overall efficiency. Other materials have been proposed 
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instead of carbon. A great deal of work has been done 
on metals but they have the great fault of low specific 
resistance. Even osmium seems unlikely for 200 volts. 
The specific resistance of metal goes up very quickly near 
the melting point, but even then it is too low. have 
worked a great deal at this problem, but unsuccessfully so 
far. Most of the metals generally called infusible are not 
nearly refractory enough. It ie quite easy to melt such 
things as tungsten and molobdenum into globules at the 
temperature necessary for high efficiencies. To oust the 
carbon lamp a great advance in temperature is necessary. 
I have found a metal that seems refractory enough, but it 
has too low resistance, and there is very serious difficulty 
in making wires of it. It would seem that black oxides 
opar to make good filaments. Most of these substances 
melt easily. They conduct when first made, and go on 
conducting when hot. But, if then allowed to cool, it will 
be found that they have undergone a change, and no longer 
conduct. The black or brown oxide of vanadium is a good 
example of this. The idea of making lamps of carbide has 
become very fashionable lately People have put oxides 
into carbon for the last 20 years. The old ideais to get hold 
of an oxide that radiates more light at a given temperature 
than it ought to, which is itself a fallacy,* while the 
idea of oxide in contact with carbon is chemically absurd. 
There is no oxide irreducible by hot carbon. The carbides 
are not by any means all refractory. Some are, though, 
but there are immense difficulties in making carbide lamps. 
I have made low-resistance carbide lampa which stood high 
temperatures, but that is a very small step on the 
way. Mr. W. H. Story has gone on with this, beginning 
where I left off. After two.years' solid work he has made 
no carbide lamps, but I believe he will eventually. To 
make a fine filament material of an infusible material, 
which can be made only at electric furnace temperatures 
and which is generally decomposed by moist air, is not an 
easy task. It is easy to think you have made a carbide 
lamp by incorporating an oxide in the filament material, 
but the . is generally mostly if not wholly 
carbon. What happens to the metal under the circum- 
stances is rather a mystery. There is, however, a 
chance of enlarging our limits in incandescent lamps of 
the ordinary kind, but it seems strange that the melting 
points of all known materials should suddenly reach a higher 
limit. Assuming the Stefan-Bolizmann law for ordinary 
light radiations, the fact that the efficiencies of refractory 
bodies all reach limits of the same order shows that the 
most refractory bodies melt at about the same temperature, 
somewhere in the neighbourhood of 3,000deg. A. As melt- 
ing points are dotted along the temperature scale from 
l6deg A. for hydrogen and something lower, not yet deter- 
mined, for helium, and bodies ending in “on” up to about 
3,000deg. A., we might expect some to go up to 4,000, 
5,000, and so on. Whatever the intermolecular forces 
may be that bind the particles to make solids, the vibration 
forces due to temperature seem to overcome the greatest at 
about 3,000. Instead of an ordinary conductor, Nernst 
uses an electrolyte which stands a higher temperature. 
Tha gonduction is electrolytic, as can easily be shown, but 
there are many 2urious phenomena, many of them so far 
unexplained, in the Nernst lamp The efficiency of the 
Nernst lamp is about 0:6 candle per watt. It was at one 
time supposed to owe ita efficiency to selective emission, but 
there is no reasor to doubt that it is a pure temperature radia- 
tion. It might be eaii that as a vacuum tube and a Nernst 
glower both conduct electrolytically, both being transparent, 


* EFFICIENCY AND TEMPERATURE.—It is necessary to point out 
that the view that the efficiency «f a radiating body depends on 
temperature only, and not on the surface, i» not generally held by 
scientific meu. Some 18 years ayo I b-lieve I was a minority of one 
in holding that in an incandescent hody, such as a lamp filament, the 
efficiency depends on the temperature onlv, and that the colour of 
light depends on the temperature only. Mr. Ram, in his hook on the 
incandescent lamp, holds this view, but he is an old assistant of mine 
in lampmaking, and we are still a small mipority of two or more. 
My resson for holding this view was that it seemed to me that if a 
body with a special surface gave out light of a white or bluer colour, 
the phenomenon wovld be at variance with the second law of thermo- 
dynamics and the surface would be doing the work of Maxwell’s 
demon, not by letting through only the most rapid molecules, but 
letting through only the vibrations corresponding with them, which is 
much the same thing. 


the Nernst may work by direct conversion of electrical power 
into radiation, but it does not work in this way, at least not 
mainly. Emissivity seems to vary with temperature in 
the case of solids and liquids. A traneparent—tbat is to 
say, à non-absorbing—gas does not radiate when heated, 
but a transparent solid emits when hot even those rays 
which it does not absorb when cold. Recently some writers 
have treated the ordinary carbon filament as being trans- 
parent when hot If it were transparent it would not 
follow the cosine law, but it also would have to conduct 
electrolytically. The idea of carbon conducting electro- 
lytically is too extreme to be entertained. It is difficult 
to say how the idea of the transparency of hot carbon has 
arisen. Perhaps carbon does not behave as a black 
body ” because it is not quite black, and because its index 
of refraction is widely different from that of a vacuum, so 
that it may depart from the law of cosines and look 
brighter in the centre, as if transparent. The Nernst 
lamp, however, gets us nearer our limits both by 
high temperature and high pressure, so that it pushes 
out the limits of constant pressure distribution. One 
difficulty in the electrolytic lamp is to get the material 
to conduct at a low enough temperature, and to stand 
a high temperature too. The Nernst lamp is essentially 
zirconia, which stands a high temperature A little basic 
oxide of the yttria group is added, and there is probably 
formed a portion of zirconate of these metals, which is 
fusible enough to conduct at a lower temperature. This 
subject needs elucidation, as the zirconates are probably 
like the silicates, forming a long series. Moreover, 
zirconia and yttria in the proportions for simple zirconate 
form a very infusible material. The whole subject is very 
obscure. e caunot say we have got anywhere near our 
limits of high temperature efficiency of running, low 
5 in starting, or high pressure in the electrolytic 
amp 

Electric Heating.—The limit of electric heating is clear! 
purely financial. To convert heat into other energy wit 
a very small efficiency, and to send it out by expensive 
cables, and then to degrade the energy down to heat again, 
is obviously much dearer than burning coal or gas direct. 
But in many domestic cases the convenience is so great 
that the limit is not so low as might be thought, and 
electric heating for cooking and other domestic uses may 
develop considerably. The electric arc and incandescent 
Jamps are essentially cases of electric heating. By far the 
most important use of electric heating is the furnace. Here 
the temperature available is only limited by the volatilisa- 
tion of the electrodes, and this enables us to get tempera- 
tures otherwise unavailable, so that we can get chemical 
actions which are impossible at lower temperatures, either 
because they are endothermic or because the materials do 
not come into chemical contact at ordinary temperatures. 
It is impossible to say what our limits are in the electrical 
furnace. Probably the temperature is limited by the 
volatilising of carbon. The products are not limited to 
endothermic compounds, the furnace is useful for the 
reduction of m«tals and phosphorus, and for melting glass 
and, it is hoped, silica for optical and laboratory purposes, 
and perhaps for cooking utensils and evaporating pans and 
crucibles in chemical engineering and metallurgy. 

Railways.— It is almost absurd 10 begin to consider the 
limite of the use of electrical transmission on railways at 
this date. The future of electric railways, electric tram- 
ways, and automobiles is rather a matter of vague con- 
jectnre and picturesque prophecy Tubes are multiplying 
rapidly, and railways are putting down electric transmission 
on suburhan lines in Europe and the States. On sbort 
lines with many stops we have to contend with inefficiency 
at starting. On long lines there is difficulty of tranawission 
or cost of transformation and difficulties of collection. We 
are very much handicapped or limited by the want of a 
snitable variahle-speed gear for large powers. For short 
lines the ordinary tramway system is used, and many 
schemes have heen propesed. Three phase motors, either 
in cascade with high primary pressures, or arranged simply, 
are being tried, and have many advantages. Various 
arrangements of motora have also been discussed or tried 
Series distribution has been proposed, but never tried. 
Though it superficially resembles series tramways, it differs 
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essentially in the switches being a long way apart, and not 
worked by the train, and having constant-current variahle- 
speed generators. One difference makes it practical as 
far as the switches go, the other efficient. But a variable- 
speed gear would soive the difficulty very much better than 
any of these schmes. We could then have simple alter- 
nating circuits with all the consequent ease of transmission 
and transformation, and the trains could go at suitable 
speeds with high efficiencies throughout. The Leonard is 
an electrical variable-speed gear, but it is expensive and 
not very efficient. A few mechanical gears have been 
proposed to work with synchronous alternating motors. 
The most obvious arrangement is a system pumps. 
Air-pumps with a reservoir have been proposed. A system 
of oil-pumps of variable stroke is also in use to some 
extent for automobiles.* But machinery of that sort prac- 
tically means that an electromotive must have not only a 
motor of, say, 1,000 kw., but what amounts to two sets of 
motion work. This must mean serious expense. We may, 
therefore, say that we are limited by the want of either a 
variable-spoed, simple alternate-current motor, or a simple 
variable-speed gear, capable of transmitting a very large 
‘torque and packing into an engine. A recently-developed 
scheme is the use of low-frequency alternating currents 
with laminated series-wound motors. This solves the diffi- 
culty, but at the expense of large idle current, induced 
pressure in short-circuited armature coils, large expensive 
and inefficient transformers, and the ordinary disadvantages 
of the series motor on constant pressure. This plan is 
well worth serious study. The collection of large currents 
at great speeds has long loomed as a limit. The published 
accounts of experiments at Zossen would lead us to suppose 
there is no trouble on this score. Still it is a difficulty 
many engineers fear. In electric tramways there is no 
limit in sight. The power can be sent over any distance 
desired, and there seems to be no limit to the people who 
want to travel on electrical trams. The question of elec- 
trolysis is rather that: of a limit to the duration of pipe 
companies’ property. It is a very difficult question. 
Though the threatened effects of clectrolysis have no 
doubt been exaggerated, it is at best a question of degree, 
and the ingenuity of engineers is continually reducing 
the chance of damage. It has recently been urged that 
frequent reversals of polarity of the system reduces the 
electrolysis very considerably. a | 
Electrolysis.— This is à branch of industry in which it is 
very difficult to tell our limits. In electrolytic copper- 
‘refining our limit is that of the copper wanted. Our electro- 


* VARIABLE - SPEED GEAR.—A variable -speed gear has been 
invented by Mr. Hall for use in automobiles, but his gear is also 
applicable to electromotives It consists of two sets of oil-pump 
engines of variable stroke mounted in a rotating frame. One set of 
oil pumps works on to a fixed axle, the other on to the driving 
axle, and the motor drives the frame round. If the frame goes at 
constant speed, the speed of the driving axle varies according to the 
strokes of the pumps. If they are equal, the engine goes at half 
speed. If the fixed axle pumps are at no stroke, and the moving 
axle at full stroke, the engine goes at full speed. The speed can thue 
be gradually varied from nothing up to full speed, and at full speed 
the efficiency is 1. At half speed the pumps are doing their maximum 
power. If their efficiency is 0°9, the total efficiency is 0:95, and so 
on. Mr. Hall pu 8 to use two gears and four motors. The driving 
axles are connected with the driving wheels by coupling rods. The 
electromotive is articulated in the middle to turn corners better. This 
system allows the train to be run by high-pressure, single-phase, con- 
stant-speed motors. At starting on, say. double torque, the current is 
practically zero, climbing up to full current at half speed. The change 
is then made from constant torque to constant power, and the train 
gradually gets up to full speed with its normal current. In ordinary 
running the speed would be about niue-tenths of the maximum to allow 
a margin, so that the oil-pumps would transmit 0:1 of the actual power, 
er about 0 OB of the maximum power. Taking the pumps’ efficiency to 
be 0°9, the loss is 0:008, or under 1 per cent. at ordinary speeds. This 
system thus allows the electromotive to exert any starting torque the 
motion work is strong enough to transmit or the adhesion to utilise, 
while the motor only takes in enough power to run the mechanism 
round ; and it allows the electromotive to run at any speed within 
designed limits, taking just the power needed ; all this being done on 
a single-phase alternating current system of convenient frequency. 
with every facility for transmission over great distances and distribution, 
and energy return on stopping. The electric motor permits of another 
arrangement, however, in which the a do not rotate. The motor 
armature is on the driving axle, and the field magnets can revolve too. 
The field magnets work two stationary oil-pumps with variable stroke. 
The oil works two more oil-pumps which act on the driving axle, also 
with variable stroke. This mechanism has the same economical results 
as the Hall gear. 


lytic industries suffer mostly from the limits of intelligence 


of the investing public. It is assumed that we cannot do 


electrolysis in England because we have no water power. 
This is only an excuse for inactivity. As already explained, 
we can do it just as well without water power. A blast 
furnace is much more valuable than a waterfall of similar 
power, because it is near coal and in an iodustrial district. 
Mureover, as already explained, the cost of electrical energy 
is a small portion of that of most electrolytic products. 
At first electrolysis was to be applied to copper-refining. 
Then to caustic soda. The output of electrolytic caustic 
is really rather limited by the demand for bleach. What 
is urgently wanted is some other way of storing and carrying 
chlorine. Steel bottles and compression plant are an 
unsatisfactory solution. What are the limits in the way 
of electrolysing tused salt? They are all incidental limits. 
The containing vessel is a difficulty. Sodium vapour 
attacks all silicates. Sodium distils near the temperature 
of fused salt. If not volatilised it forms a conducting bridge 
from the cathode It attacks iron, though slowly. Hot 
porcelain and earthenware conduct electrolytically—as, by 
the way, the maker of electric frying-pans knows—hot 
chlorine attacks metals, even when dry, and hot carbon 
cannot be exposed to the air. In addition, sodium and 
perhaps chlorine are soluble in hot salt, and traces of 
sulphate in the salt act as carriers as sulphate and sulphide. 
[ could a tale unfold if I read out laboratory notes of 
sodium experiments on a fairly large scale. The difficulties 
are all incidental, though, and I have little doubt electro- 
lytic sodium at a few pounds per ton will be in the market 
soon, and will affect profoundly many chemical and metal- 
lurgical industries. I would like an opportunity to continue 
experiments myself, but others will I feel certain soon 
succeed. | 

In metallurgy electrolytic solution processes are in use 


or on trial for the more valuable metals, such as copper and 


nickle. The reaction between chlorine and metallic sulphides 
at high temperatures brings the whole domain of sulphide 
ores under our sway. Thus a sulphide, say galena, is 
treated with chlorine, which gives off the sulphur as sulphur, 
which is condensed and sold, making chloride of lead. The 
silver is extracted by stirring with a little lead, and the 
fused salt is then electrolysed, yielding pure desilverised lead 
and chlorine. The process is thus self-contained, yielding 
sulphur, lead, and silver. It is specially applicable to mixed 
refractory ores which are now nearly valueless and very 
plentiful, and contain much metal content, such as the 
mixed lead-zine sulphides of America or Australia. These 
reactions have been proved on the large or ton scale, and 
there is no technical difficulty. Unfortunately mine people 
are somewhat ignorant of electrical matters, and it is 
exceedingly difficult to get them to understand or appreciate 
a process like this, capable though it may be of paying good 
dividends on very large capitals indeed 

In all these metallurgical extractions we may roughly 
take the cost of energy as a farthing per kilowatt-hour for 
steam, and half that for gas. Allowing a rough average 
pressure per cell, we may take it that electric energy coste 
£100 per tonne or ton equivalent by steam and £50 by gas. 
That would be £3 a ton for zinc, £1 for lead, £3 for copper, 
and iron by steam, and half these figures by gas power. 
This means that the metallurgy of all the sulphides, except 
perhaps iron, is within our grasp. .It may pay to make a 
pure iron, free from phosphorus, silicon, manganese, and 
earbon, at sometbing under £10 a ton from pyrites ores 
(which may also contain zine, nickel, copper, etc.), and 
then add exactly the desired amount of other constituents 
or “physic” to produce with accuracy steels of special 
grades. | 


But our limit in electrolysis in this country is almost 


entirely human inertia. Commercial and financial people 
do not understand it, and fight shy of it. But our technical 
people are nearly as bad. The pure physieist as a rule, 
takes no interest in electrolysis or physical chemistry, and 
thinks it belongs to the chemical classroom on the other 
side of the passage. 

I have now tried to bring before you the various barriers 
which appear to bar our progress in various directions; it 
is for you to get over those you can, and to get round the 
rest. 
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authorised to be applied, if found necessary, to the exten- 
sion of the telephone service and to the substitution of 
subterranean cables for overhead wires. The credit 
balance above mentioned must be highly gratifying to Mr. 
A. R. Bennett, the consulting engineer, and to others 
responsible for the work. 


Wireless Telegraphy in Somaliland.—On Friday 
a detachment of the telegraph battalion of the Royal 
Engineers left Tilbury on board the P. and O. steamship 
„Caledonia for service in Somaliland, after having gone 
through a course of training in wireless telegraph operation 
at Aldershot and on H. M. S.“ Vernon.“ The successful experi- 
ments with the captive balloon as the receiving medium for 
the wireless messages in Surrey last week have encouraged 
the authorities to send out a similar equipment to Somali- 
land, where it will be used for maintaining communication 
between the land force and the warshipe at Berbera. It 
is anticipated that the system will be found to operate 
much more satisfactorily in this work than it did in South 
Africa, where the nature of the country interfered con- 
siderably with the transmission of the electric waves. 


American Pacific Cable — Within a few weeks of 
the completion of the all-British cable, which describes a 
complete circle round the globe, news arrives of the landing 
of the American end of the California-Honolulu section of 
the American Pacific cable, which has been laid by the 
Pacific Commercial Cable Company under contract with 
the United States Government. Over 2,000 miles of cable 
have been required for this first section of the cable, which 
is ultimately to extend to the Philippine Islands, and thus 
open up a direct American telegraphic communication with 
the Chinese Empire. This second section is expected to be 
completed early in 1904. The length of the cable when 
completed will be 34 times greater than any Atlantic cable. 
The cost of the first section to Honolulu is put at £450,000. 
The charge for messages over the new cable to that point 
has been fixed at 2s. a word for the first two years and 
1s. 6d. a word afterwards. 


Rome-Paris Telephone.— Comparatively speaking, 
the tariff of conversations fixed by the French and Italian 
postal authorities for the new telephone line between Rome 
and Paris is exceedingly moderate in its demands. It is 
proposed that for a three minutes’ conversation between 
these two cities between the hours of six in the morning 
and nine at night the charge shall be 58 4d., and between 
nine at night and six in the morning 1s. 8d. It is 
interesting to compare the above tariff with that enforced 
by the British Post Office for a conversation between 
London and Paris, which is 8s. for three minutes, and no 
reduction is made for night communieation. In faot, a 
telephonie conversation between this city and the French 
eapital is more expensive than with any other capital in 
Europe, although Berlin, Frankfort, Hamburg, Turin, and 
Milan are all further from Paris than is London. As has 
previously been stated, the new Rome-Paris line is the 
longest in the world, having a length of nearly 1,000 miles. 


Interesting Signal Device.—The town of Leipzig 
has adopted a novel form of signalling in connection with 
its electric tramway system, for special use at crossings. 
From the meagre details before us, it seems that at these 
crossings automatic lanterns are employed. The apparatus 
consists of two boxes arranged one above the other, each 
having two sides fitted with red and the other two with 
green glass, the red being above the green. The cars 
running on one line cause the incandescent lamps in the 
upper box to glow, and, similarly, the cars on the other 
line automatically light the lamps in the lower box. Thus, 
owing to the different coloured lamps employed, the 


NOTES. 


Prof. J J. Thomson.— Prof. J. J. Thomson, Cavendish 
Professor of Experimental Physics at Cambridge, has, we 
hear, been appointed head of the department of physics at 
Columbia University, in the United States, in succession 
to the late Prof. O. N. Rood. Not long since, Prof. 
Thomeon accepted another American appointment to give 
& series of lectures at Yale, as stated in these columns 
recently. 


Faraday House.— As a result of the recent scholar- 
ship examinations the Board of Control of the above 
institution has made the following awards: to W. H. C. 
Prideaux, of Shrewsbury School, a Faraday scholarship, 
value 80 guineas, tenable for two years ; to Norman Spiers 
Smith, of Wellingborough School, an exhibition, value 
50 guineas, tenable for two years; to W. d’Arcy Madden, 
of Haileybury College, and to Frederick Smith, of 
Aldenham College, special prizes of 10 guineas each. 


Telegraph Facilities in Rural Districts.—This 
week there has come into operation in the north-eastern 
district of England a scheme for affording special telegraph 
facilities to a hundred or so villages and rural localities. 
The new facilities allow these places having telegraphic 
communication with certain head offices to call up the 
head offices in cases of emergency after hours. It is 
practically an extension of the arrangement which already 
exists between coastguard stations and adjacent telegraph 
offices for sending messages where the saving of life or any 
like emergency occurs. 

Technical Education in London.—The moneys 
which the London County Council have received during 
the current financial year under the Local Taxation 
(Customs and Excise) Act have amounted to the large sum 
of £131,748, all of which is ultimately to be devoted to 
the purposes of technical education in the county of 
London. In May last an appropriation of £180,000 for 
these purposes was agreed to during the current year, 
which ends on March 31 next, and in view of numerous 
requests from the managers of various schools and 
institutions for further provision in aid of technical 
instruction in the county, the sum of £90,000 is to be 
paid over to the Technical Education Board at the end 
of the present month. 


Electric Lighting and Gas in Paris.—If the 
designs of certain American capitalists are fulfilled, the 
gas and electric lighting in Paris will become a monopoly. 
A scheme has been fermenting for some considerable time 
to combine under one head the various companies that 
furnish gas aud electric light in the French metropolis, and 
it is proposed that this shall be done with American capital. 
A group of New York gentlemen are now on their way to 
Paris to look into the scheme, and they estimate that the 
capital required to carry out the proposal will be more 
than £10,000,000, which sum, however, it is said, has 
already been guaranteed. The alternative is à monopoly 
under municipal control, as all the electric and gas licenses 
expire in a few years, when the municipality has the right 
to purchase. 

The Guernsey Telephones.—At the meeting of the 
States of Guernsey, which is practically the local Parlia- 
ment, on Jan. 14 some interesting information as to the 
working of the State telephone service was brought forward. 
In introducing the subject, the President of the States said 
that the telephone was a great public work, very successful, 
and admirably worked, and it reflected credit on everyone 
concerned.” The budget of the Telephone Council for 
1905 was approved, and the profit made of £2,371 was 
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approach of a car causes a green light to appear, which 
indicates free passage on the one line, and a red light on 
the other line, which signals “stop.” This method of 
signalling has proved itself of especial convenience at 
night time as a safeguard against accidents, but the signals 
are also visible in the daytime, as reflectors shut out the 
light of the sun and the apparatus is well lighted by elec- 
tricity from within. 

The Patent Office.—Owing to the heavy additional 
work which will be thrown upon the Patent Office by the 
new Act amending the existing patent laws, the staff of 
the department is to be largely reorganised and increased. 
Under the new conditions 12 new assistant examiners are 
first to be appointed in open competition, and there should 
here be a good chance for young electricians to obtain 
permanent positions in the Civil Service. The entry 
examination will take place on Feb. 17, and it is likely 
that other competitions of a similar character will follow 
in the course of the year. Candidates must not be under 
20 nor over 25 years of age, and exercises will be set in 
the following subjects: English composition, geometry, 
mechanics and mechanism, chemistry, electricity and 
magnetism, general physics (including hydrostatics, haat, 
light, and sound), and French or German (translation from 
the language into English). No subjects are obligatory, 
but the candidate must obtain such a number of marks in 
the examination as a whole as may indicate a competent 
amount of general efficiency. 

Electrolytic Manufacture of Graphite.—A new 
method of producing graphite from carbonaceous material 
is shortly to be put in operation at Niagara by Mr. E. G. 
Acheson. His process heretofore has consisted essentially 
in subjecting carbon mixed either naturally or artificially 
with materials capable of forming carbides to the intense 
heat of the electric furnace. A perfect transformation of 
amorphous carbon into graphite may, however, be brought 
about by causing metallic vapours to act upon the 
amorphous carbon at the high temperature obtainable in 
an electric furnace. This may be accomplished by mixing 
‘metals or metallic compounds with the charge of carbon, 
then volatilising the metals or compounds by the intense 
heat, and thus causing the metallic vapours to permeate 
the mass of carbon. Various forms of amorphous carbon 
may be used and various metals or compounds employed 
for generating metallic vapours, such as iron, silicon, 
titanium, aluminium, boron, or their compounds. We 
understand that Mr. Acheson has been granted a patent 
in the States for this improved method. 

Electrical Wiring in London — Although the great 
majority of the metropolitan borough councils are in favour 
of the London County Council’s Bill giving these councils 
power to carry out electrical wiring and contracting in 
their respective areas, the proposal has aroused the strongest 
Opposition on the part of the Electrical Contractors’ 
Association. This association held a meeting last week, at 
which the following resolution was adopted with reference 
to the matter: That this meeting of the Electrical Con- 
tractors’ Association strongly protests against the proposals 
contained in Clauses 63 and 64 of the General Powers Bill 
promoted by the London County Council as being unjust 
and unfair to electrical contractors in the administrative 
county of London on the ground that it discourages private 
enterprise, and is intended so set up rival businesses to 
those of an important section of ratepayers in the county.” 
A second resolution was also adopted appointing a special 
Parliamentary and Law Committee. A meeting of this 
committee has just been held, and a large number of 
members of Parliament are being approached with a view 
to having the obnoxious clauses struck out. 
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Midland Railway Appointments. — With the 
retirement, under the old-age rule, of Mr. W. E. Langdon 
from the post of electrical engineer to the Midland Railway 
Company the directors have been considering the best way 
in which to fill the vacant appointment. In these days of 
progress it is patent that the work attaching to the office 
has greatly increased since Mr. Langdon first entered upon 
the duties, and the company have, therefore, decided to 
divide the department into two distinct sections. The one 
will be known as the telegraph department, and the other 
section, which will deal with all matters of electrical 
power and lighting, has been added and joined to the 
existing locomotive department. Under this arrangement 
Mr. R. M. Deeley, the present locomotive works manager, 
will assume the duties of electrical engineer to the com- 
pany in addition to his other work, and Mr. J. Sayer has 
been appointed to the charge of the newly-constituted 
telegraph department. The placing of the electrical work 
of the railway under the control of Mr. Deeley is 
significant. This gentleman has only recently returned 
from America, where he was dispatched by his directors 
to enquire into the application of electric traction to 
railways generally. 

Cheap Electric Lighting.—In spite of all that has 
been written against electricity meters, it will usually be 
found that they are considerably more accurate than the 
average meter used for measuring gas consumption. We 
think also that we shall not be far wrong in saying that 
the electrical engineer in charge of distribution work, as a 
rule, knows more of the failings of his meters than does 
the gas engineer. In fact, we know of one case in which 
the idea that a gas-meter would read accurately the con- 
sumption of one or two gas-burners was scoffed at. The 
meter in question was only tried at full load, and was con- 
sidered by the gas authorities to be satisfactory because it 
was reasonably correct at that load. There are electricity 
meters on the market which sometimes err on the side of 
the consumer. We have heard of one from Prof. Henry 
Robinson, the fault of which was that the works were not 
properly sealed. As the inside of the meter was pleasantly 
warm, it was used as the home of a particular breed of 
black beetle, which actually helped the damping action of 
the magnetic brake. It was estimated by a competent 
authority that the value of these beetles was between £5 
and £6 per quarter—to the consumer, of course, and not 
to the electric light undertaker. 


Students and the Building Fund.—Mr. Harold. 
D. Symonds, the hon. secretary of the Students’ Section of 
the Institution of Electrical Engineers, has sent round to 
ail students a letter calling upon them to contribute to the 
building fund. He points out that while there are some 
500 students, very few subscribe to the building fund, and 
that in consequence of the slow progress made by this fund 
it will be many years before Institution buildings can be 
erected. He urges that a smali annual subscription should 
be given by each student, and announces that the following 
gentlemen are prepared to take the matter up with 
students who are attending these institutions—viz., Mr. 
F. Newhaus, Central Technical College ; Mr. J. R. Hewett, 
Finsbury Technical College; Mr. T. H. Vitty, King's 
College ; and Mr. T. C. Harrison, Faraday House. While 
we shall be pleased to find the students showing an interest 
in and supporting the building fund, we think that it is to 
the full members that the chief burden of providing build- 
ings should be allocated. We are glad to see that Mr. 
H. D. Symonds is taking such a keen interest in his section, 
and to echo his wish that more young electrical engineers 
will attend the student meetings of the Institution and 
discuss the papers which are being read. 
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The Inventor of the Submarine. By the death of 
M. Goubet, the inventor who first directed the attention 
of the naval Powers to the possibilities of electric submarine 
boats has been removed. He, of course, was the inventor of 
the submarine which bears his name, although the Goubet 
boat is now a thing of the past, having given place to 
other types of submarines. Like many another great 
inventor, he may truly be described as a disappointed man, 
all his overtures to the naval Powers failing to secure 
recognition for his craft; and although practically all the 
Great Powers are now building submarines, none are of the 
Goubet type. Some sort of success was, however, gained 
by the dead inventor in France so far back as 1881, when 
in the face of considerable opposition he succeeded in 
getting a boat built to his designs by the French Admiralty. 
The idea was that the torpedo, when released from the 
submarine, would rise, owing to its reserve of buoyancy, 
until its spikes caught in the bottom of the ship being 
attacked, and that then it would be exploded by electricity. 
It was decided by the French navy two years ago to 
experiment no. further with the boat, owing to the poor 
resulta obtained; and it is stated that M. Goubet’s end was 
hastened by disappointment at finding the boat to which 
he had devoted his life refused by the State, and then sold 
by public auction. | 


Books Received.— We have to acknowledge a new 
work by Dr. Louis Bell on “The Art of Illumination," 
published by the McGraw Publishing Company, of New 
York. The book, which extends to some 340 pages, is 
diagrammatically illustrated throughout, and deals princi- 
pally with the application of illuminants from a general 
standpoint. The frontispiece, representing the special 
lighting at the Metropolitan Opera House, New York, is a 
striking example of what may be done with electricity 
from the artistic as well as the illuminative point of view. 
From across the water we have also received the December 
number of the Journal of the Western Society of Engineers, 
and the current issue of the Transactions of the American 
Institute of Electrical Engineers. The paper reprinted in 
the former which particularly recommends itself to elec- 
tricians is one by Mr. E. D. Ellicott on the Transmission 


of Fire-Alarms,"an interesting review of the active part. 


electricity has played in such work in recent years. 
Several papers dealing with the subject of variable-speed 
motor control constitute the greater part of the latter 
volume, together with an introduction by Mr. Scott, the 
president of the American Institute. The January number 
of the Transactions of the Institution of Engineers and 
Shipbuilders in Scotland has also reached us, in which we 
notice a valuable discussion on the subject of Steam- 
Turbines.” 

Ventilation on the Tube.—The Globe recently had 
an interesting article from a correspondent on the solution 
of the air troubles on the Central London Railway. In it 
the suggestion is made that if each tube could be kept 
quite independent from the other, the ventilation troubles 
could easily be solved by having a continuous circulation 
of air through each. The trains would provide the power 
required for circulating the air, which in the “up” tube 
would be drawn in at Shepherd's Bush and discharged at 
the Bank, and in the “down” tube the reverse would be 
the ease. Unfortunately, any such partitioning off of one 
tube from the other is by no means an easy matter, as 
connections from one to the other are required at various 
points along the route. It is true that these sidings are 
used mostly in cases of breakdown, but the partitioning 
with air-locks would not be at alla desirable thing. It is 
quite likely, therefore, that the attempt to improve the 
condition of the air by large fans placed in upcast shafts 


along the line, will ultimately be more successful than would 
the scheme suggested by the Globe correspondent. From 
information we published recently it is clear that the state 
of the air in the carriages requires remedying more than 
does the air on the platforms and in the tubes. How this 
is to be accomplished is not clear at the present time, 
unless the air in the carriages can in some way be changed 
at the end of each journey. 

Municipal Tramway Enterprise.—The cause of 
municipal enterprise was upheld in a masterly fashion at 
Manchester last week, when Mr. F. Brocklehurst, a member 
of the City Council, delivered an eloquent tirade against the 
encroachment of the tramway trusts on municipal rights. He 
referred particularly to the case of the Manchester Southern 
Tramways Company—a combination said to be largely of 
American creation— which is attempting to obtain control of 
the tramways around Manchester, and is now menacing 
the city with a scheme on the south side to join up with 
the Corporation lines. Mr. Brocklehurst predicted that if 
Parliament interfered unduly with the activities of munici- 
palities and local governing bodies, there would be a fight 
between local authorities and the central power. He con- 
tended that a municipality was far better able to judge 
of the wants of its citizens than an outside body of 
financiers. Instead of limiting the activities of local govern- 
ing bodies, there should rather be more decentralisation and 
more local power. Speaking of the benefits of municipal 
enterprise, he gave the Manchester Corporation tramway 
undertaking as an example, remarking that at the end of 
the last financial year the department was able to hand 
over £20,000 to the relief of the rates, and he confidently 
stated that it was likely that at the end of the next 
12 mouths the surplus profits from the tramway under- 
taking would amount to £100,000. 

Changes in London.—Our contemporary, the Journal 
of Gas Lighting, has an interesting article in this week's 
issue on the numerous changes now going on in and around 
London which are resulting in the abolition of slums and 
the general increase of buildings. The great change tend- 
ing towards this increase is the cutting up of old residential 
estates for building purposes. When considering the effect 
ef these changes on gas and electric supply, our contem- 
porary says: All these rebuildings and changes afford 
the most obvious opportunities to our friend the enemy, 
and he is not slow to make the most of them. The elec- 
tricity suppliers have many things in their favour—the 
modern craze for electric light; the prejudice of many 
architects and builders towards it, and their slowness to 
recognise the utility of gas for heating and cooking pur- 
poses ; the ignorance of the public as to the relative merits 
and cost of gas and electricity ; and (by no means least) 
the appreciation by the electric folks of the fact that 
customers must be sought, not waited for.” These words 
of praise for electrical engineers are particularly grateful 
as coming from our “friend the enemy,” and we agree 
with him that the gas companies will have to display more 
activity if the changes are not to result in the replacement 
of gas by electricity. The “ignorance of the public as to 
the relative merits and cost of gas and electricity” is by 
no means 80 dense as our contemporary would have us 
believe, and the fact remains that consumers who have 
changed over to electric lighting continue to pay their bills 
willingly. 

Manchester Association of Engineers.—Mr. E. G. 
Constantine, the president of the Manchester Association 
of Engineers, delivered his presidential address at the 
Grand Hotel on Saturday last. He referred to the 
development of electricity during the present generation, 
which had seen the electrical science emerge from an 
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abstract science into a concrete practical force. He alluded 


to the growth in the size of electric generators, and the 
possibility that in the near future steam-turbines using 
highly superheated steam would replace reciprocating 
engines, Another sign of the times was that the manu- 


facturing firms in Great Britain had been aroused by 
foreign competition to extend their works, and he quoted 
figures to show that in and around Manchester alone some 
£2,500,000 had been spent within the past four years in 
extending old engineering works or in erecting new ones. 
Another feature in economic position full of good omen 
was the change—amounting to almost a revolution—in the 
attitude of the workmen towards progress. The introduc- 
tion and acceptance of the “ premium“ system of payment, 
the encouragement of workmen to make suggestions regard- 
ing improved methods of producing work, the visits of the 
men and representatives of trade unions to other countries 
to investigate the conditions of labour, were all steps 
tending to break down the dead level of mediocrity so fatal 
to advancement, and to stimulate healthy emulation lead- 
ing to greater efliciency and to that community of interests 
which should in the future prevent the resort to suicidal 
“strikes " as a means of settling disputes. 

Oil Fuel in Electricity Works.—The experiment of 
using oil fuel at the Camden Town electricity works has 
been sanctioned by the Borough Council of St. Pancras, 
under the advice of their electrical engineer, Mr. S. W. 
Baynes. It is proposed to equip the four new boilers 
recently installed at these works with oil fuel apparatus, 
and Mr. Baynes claims that, among various other advan- 
tages of the system, there will be complete absence of 
smoke, greater cleanliness, there being no coal dust or 
ashes to handle or dispose of, considerable saving of 
labour, one man per shift looking after the steaming of 10 
to 15 boilers, and more ease of control and manipulation, 
a boiler being instantly raised to full duty or shut down 
entirely by the simple manipulation of the burner- 
controlling valves. In recommending his committee to 
adopt oil fuel at their electricity station, Mr. Baynes 
anticipated other advantages from its use in less wear and 
tear to the boilers consequent upon the steady flow of 
heat, which cannot be ensured, however carefully the firing 
is done, when coal is the fuel. This steady flow of heat 
further tends to beneficial results in connection with super- 
heated steam, as it is one of the essentials of success with 
superheated steam to maintain it at a uniform tempera- 
ture. The actual results of the use of oil fuel at St. 
Pancras will be watched with keen interest by central- 
station engineers, who cannot fail to have had their 


attention drawn to the development of oil as a fuel in 


recent times. In previous experiments the cost of the oil 
fuel has been found greater than that of coal. 

Current from a Voltaic Element.—4A paper by 
Mr. M. P. E. Berthelot on the limit of the intensity of 
a current from a voltaic element capable of producing 
appreciable electrolysis in a voltameter, is abstracted in the 
current number of the Journal of the Chemical Society. 
In a voltameter containing only dilute sulphuric acid, the 
external pressure exerts such an influence that as it 
diminishes a greater resistance may be introduced into 
the cireuit, and there will still be appreciable electrolysis. 
The concentration of the acid scarcely modifies the 
intensity of the current required to produce appreciable 
electrolysis, but in this respect the influence of tempera- 
ture is very great. With pyrogallol in the voltameter 
the effect of the external pressure is the same as without 
it, and the concentration of the acid has no influence, 
but when a large excess of pyrogallol is used the cohesion 
of the liquid is so modified that the bubbles of hydrogen 
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are evolved less freely. From the results of his various 
observations, the author concludes that when a feeble 
current passes through a liquid the chemical energy 
necessary to start the action is always present, but not 
sufficient to maintain it, and external electrolysis can only 
be effected if it is maintained by a current which is con- 
tinuous and above a certain limit. The evolution of 
hydrogen in à voltameter is incomparably more sensitive 
than the deposition of silver. The order of magnitude 
of the reactions taking place in the voltaic elements 
studied by the author is comparable with those of normal 
physiological phenomena, and the formation of hydro- 
chloric acid in the gastric juice can be explained as 
due to the cumulative action of the various cells of the 
body. 

Independent Telephony.—Monopoly has nowhere 
shown itself to be so detrimental to the public good as in 
the telephone field, as is evidenced by the experience not 
only of this country, but particularly of the United States 
and Canada. Happily this state of things in the two last- 
named countries has in recent years been radically changed 
by the expiration of the fundamental patents. The remark- 
able growth of independent systems in the States is just 
beginning to be experienced in Canada, where the future 
of independent telephony is looked upon as already 
assured. At the present time there are 60 independent 
companies carrying on operations in the Dominion, chiefly 
in parts of the country to which the Bell Campany has 
been either unable or unwilling to extend ite system. 
Discussing the subject editorially, the Canadian Engineer 
concludes that the ideal solution of the telephone problem 
in Canada is the nationalisation of the service and the 
extinction of the Bell monopoly by purchase by the Govern- 
ment, the control of this service being placed in the hands 
of a commission independent of politics and irremovable 
by a party. In the alternative, the extension of the local 
independent companies would be welcomed, as the hope of 
getting any effective control of the Bell rates is not enter- 
tained. Looking at the progress in the States, it is seen 
how the business has been developed in the past five 
years by the independent companies. More independent 
exchanges have been established and more telephones 
put into use in that period than were used during the 
20 years previous that the Bell Company held a monopoly 
of the field. The effect of the competition of these com- 
panies has been to bring the rates down to a legitimate 
basis and give a first-class service. 

Electricity in Mines.—Mr. A. E. du Pasquier, 
writing to the //exfern Mail, combats a statement in the 
previous issue by another correspondent that in fiery mines 
electricity as a motive power is out of the question. He 
shows that wherever safety lamps can be used, electric 
motors can likewise be employed without danger even if they 
are of the continuous-current type. To ensure against the 
firing of gas in the cases of enclosed continuous-current 
motors, switchgears, etc., Mr. Pasquier advocates the con- 
tinual flushing of such cases with compressed air, which 
will keep the gas from the working parts. He also com- 
ments on the fact that these cases, while they have to be 
perfectly airtight to keep out coal dust, would not cause 
a fire if a small gap were allowed. He gives experi- 
ments to show that even a gap zin. by gin. broad 
will not allow any flame from an explosive mixture 
to pass owing to the cooling effect of the surround- 
ing metal. With gars of this kinds he has seen 
gas burning inside the enclosure without being able to 
communicate flame to the outside. Some other useful 
hints are given in the letter as to the design of the switch- 
gear for colliery work, and the communication concludes . 
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with the advocacy of the polyphase system for under- 
ground colliery work. There is no reason why all motors 
should not be worked with permanently short-circuited 
rotors, in which case there is no chance of sparking at 
collector rings, as none are required. There are already 
some collieries in South Wales which have recognised the 
advantage of polyphase plant, and the writer concludes 
that with the power developments which are taking place 
in the district it is probable in the near future that con- 
tinuous currents will be the exception rather than the rule, 
à3 now. 

The District Railway.—As we announced a few 
weeks back, the Harrow-to-Mill Hill and the Hounslow-to- 
Mill Hill sections of the District Railway have been recon- 
strueted for electrical working, and very early in the spring 
iv is expected that the electric trains will be operating on 
these portions of the line. The delay in starting the new 
trains is necessitated by the fact that a supply of current 
for working the same is not yet available, and in order to 
got the lines operating electrically by the time mentioned 
it has been found necessary to make temporary arrange- 
ments for a supply of energy pending the completion of 
the Lot's-road power-house. This temporary supply will 
be obtained from a generating station which is now being 
erected by the contractors at Alperton, a small station on 
the completed section about two miles from Harrow and 
four from Mill Hill. The plant for this power-house will 
be the same as was used in the early experiments on the 
Earls Court-Kensington line. The permanent way of 
the completed sections in question consists of four rails 
to each track —i e., two running rails, the conductor 
rail, and a fourth rail, which will carry the return 
currents back to the station, thus relieving the running 
rails of this duty. The line between Harrow and 
Mill Hill was originally constructed for steam traction, 
but was never used for such, the electrical equipment of 
the section being undertaken immediately after the final 
decision to electrify the whole of the Inner Circle and 
certain outside lines. The electrical working of this 
section will begin with two trains, which are being supplied 
by the Brush Company, and tho experience thus early 
gained will be of the greatest possible value to the engineers 
of the Underground Railways in settling final details of 
working before the entire electrical operation of the railways 
is entered upon. 

Industrial Trusts.— At the Society of Arts last week, 
Prof. W. Smart, LL.D., read an interesting paper on the 
above subject, which is worthy the attention of all electrical 
engineers who are interested in manufacturing. In it he 
traced the progress of combinations in this country and of 
trusts in America, and pointed out the distinctive features 
between the two. As far as the investor is concerned, 
there is much more to be said for the combines in England 
than for the trusts in America. The reason for this is 
that under our strict Company Acts the prospectuses of 
combines and their annual balanco-sheets have to be pub- 
lished, and the rights of shareholders are expressly defined 
and can be exercised freely. In America, on the other 
hand, there seems to have been acompetition between diffe- 
rent States as to which should give the most elastic articles 
of association and the cheapest to conform to. For instance, 
Prof. Smart quoted that in New Jersey directors need not 
call annual meetings, and can use their surplus profits 
for the purchase of their own capital stock from time 
to time to any extent as they see fit. In conse- 
quence, the investor in a trust is practicaly ignorant 
of what the trust really owns, and, also, he may be 
ignorant for years as to what the trust is doing. As 
far as manufacture is concerned, the lecturer pointed out 


the great advantages derived from the restriction to any 
one works of the manufacture and production of a few 
special articles.. It frequently happens, however, that the 
cost of amalgamation of a number of firms does not 
decrease the selling price to the public as it should do, 
because of the high prices which have to be paid for the 
businesses thus joined together. As regards the question 
of the so-called American invasion, Prof. Smart pointed 
out that the real object of the American trusts is not to 
secure a large foreign trade, but to keep the home trade 
intact, and to carry it on at the high prices possible under 
protection. The operators of such trusts only wish to 
export any surplus which would otherwise spoil the 
American market. The lecturer urged that our manu- 
facturers should learn the lesson from the Americans, 
that we must manufacture in a large way in order to 
compete, but after this bad been learnt he did not think 
the scare fermented by the trusts would do us much harm 
in this country. To quote figures, he showed that the 
exports per head of population of the four great nations 
had been nearly stationary since 1875 at about the 
following: £6 for Great Britain, £3. 15s. for France, 
£3. 7s. for Germany, and £2. 18s. for the United States, 
which indicates that individually wo are holding the long 
lead we have gained as an exporting nation. 


Proposed Transportation System for Chicago.— 
A scheme, which, if carried out, will cost between 17 and 
18 millions sterling, has been submitted to the Municipal 
Council of Chicago for the solution of the transportation 
problem in that city. The present conditions of trans- 
portation in Chicago are recognised to be as bad as they 
well can be, and the principal difficulty to be got over 
seems to be the relief of congestion in the streets. The 
opinion of one of the most eminent experts in electric 
traction in the States has been taken on the subject, and 
he has offered a choice of several plans to the City Council, 
involving a combined surface and subway system entirely 
adequate to the present needs of Chicago. Several of our 
Ameriean contemporaries publish a synopsis of the report 
which this engineer has prepared on the transportation 
queation in that city, and which is of extreme interest to 
electric traction enginecrs and large municipalities over 
here who are faced with the same problem. Of the broad 
aspects of the question, the principle of a single fare for a 
ride within the city boundaries is unreservedly recom- 
mended by Mr. Arnold, and a choice is presented between 
two underground systems, one involving the use of low- 
level tunnels—for which preference is expressed—and the 
other contemplating high-level subways. Either of these 
plans forms part of a general scheme which comprises all of 
the present lines within the city limits, with such extensions 
and new tramways as are necessary to form a unified com- 
bined surface and subway system, admitting of expansion 
to meet future needs. The total single-track mileage of 
this system as outlined would be about 745 miles. Within 
the thickly-inhabited part of the city the engineer recom- 
mends that the cable and overhead trolley systems be 
superseded by the slot-conduit system. The use of the 
overhead trolley elsewhere in Chicago is disposed of with 
the remark that it is an wsthetic and not an engineering 
question. The estimated cost of the entire system, includ- 
ing the value of present lines on the basis of their con- 
struction anew at the present time, is £18,000,000 with 
deep-level tunnels, and £17,000,000 with subways. The 
report makes no recommendations as to municipal opera- 
tion or ownership, but offers in several connections alter- 
nate plans for the present condition of divisional ownership 
and operation, for joint use of tracks under divisional 
ownership, and for unified ownership and management, 
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ERITH ELECTRICITY WORKS. 


On Monday, Jan. 12, the electricity works at Erith were 
formally opened in the presence of a large number of the 
inhabitants. These works are worthy of special note in 
that they are the first in the United Kingdom to use three- 
phase currents throughout. In Erith the supply generated 


Fic. 1.—The Erith Electricity Works. 


by the three-phase alternators is not distributed by direct 
currents after conversion in rotaries, but is delivered as 
alternating current to the various consumers. In this 
respect Erith, thanks to their consulting engineer, holds a 
record, and a few particulars as to the nature of the district 
will show the advisability of the system adopted. In the 
first place, the Erith Urban District Council has the control 


MK, GEORGE E. HEATH, RESIDENT ELECTRICAL 
ENGINEER. 


of a large area which extends almost four miles east and 
west and which is at its western end nearly three miles 
broad. Within this area there are both high-class resi- 
dential districts, such as Abbey Wood, Belvedere, and 
Northumberland Heath, and large works by the river. 
The mainstays, however, of Erith are its manufacturing 
undertakings, amongst which may be mentioned the 
Callender Cable and Construction Company, the Maxim 


Company, Fraser and Chalmers, and Easton and Co. 
It is to these and to the various warehouses and 
coal wharves on the river that Erith owes it growth. 
In laying out the electricity undertaking, therefore, Mr. 
W. C. C. Hawtayne contemplated the supply of these works 
with electrical! energy. For this purpose the three-phase 
system is obviously the best, and it has also enabled the 
economical supply of light to the widely-scattered resi- 
dential districts to be carried out. Thus the whole of the 
street-lighting within the area is being done electrically, 
which affords a reasonable all-night load for the works. 
The first commencement of a good day load has already 


MR. d. W. BRODIE, CHAIRMAN OF THK ERITH ELECTRIC LIGHTING 
AND TRAMWAY COMMITTEE. 
been secured, as the Callender Cable and Construction 
Company have agreed to take 120 h.p. from the mains for 
driving machinery in their factory. The supply for this 
power purpose is charged on a sliding scale, commencing 
at 3d. per unit for the first 300 units consumed per month. 
The price falls as the consumption increases until 3,000 
units per month are used, after which a flat rate of 14d. 
per unit is charged. In this case a guaranteed consump- 
tion of 9,000 units per month has been secured, so that 
the Erith Council are assured of an annual output for 


MR. II. HIND, SURVEYOR TO THE ERITH URBAN 
DISTRICT COUNCIL. 


power alone of at least 108,000 units. Electric tramways 
are now under consideration, and the Council is applyin 
to Parliament this year for powers to construct 79 
lines in their area. It is clear, therefore, that the works 
opened on the 12th inst. have an assured future, and that 
the space which has been provided in the buildings for 
extension of plant is soon likely to be occupied. 

The opening ceremony at the works was suocessfully per- 
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formed by the little daughter of Mr. Albert Vincent, J.P., 
the chairman of the Erith Urban District Council. Before 


the lights were switched on Mr. Hawtayne gave a brief 
description of the plant, and the M.P. for the district, Sir 
William Hart Dyke, complimented the Council on their 
In the evening a dinner was held to com- 


enterprise. 
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Fria, 2. —The Erith Boiler Room, with Spurr-Inman Lancashire Boilers. 


memorate the event. of the inauguration. of. the first 
municipal undertaking in Erith. 

The electricity works are situated on the Walnut 
Tree House Estate, close to the new Council offices 
and midway between the railway and the river. The 
site is very central so far as Erith proper is con- 


ö 
Fig. 5, —A Corner of the Erith Boil 
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cerned, and has excellent approach roads on the three 
sides. Ample space is available for extensions, and the 
site can also accommodate a refuso destructor should the 
Council decide to erect one, and car-sheds for the proposed 
new tramways The buildings have been erected to plans 
prepared by Mr. Harold Hind, the Council’s surveyor, in 
conjunction with Mr. W. C. C. Hawtayno, consulting engi- 


er House, showing Electric aud Steam Feed Pumps and the Feed Tank 
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neer for the undertaking. No attempt has been made at 


unnecessary ornamentation of the buildings, but, never- 
theless, they are as pleasing in general appearance as 
buildings of this character need be, and they are compact 
and well suited for the purpose for which thoy are intended. 
They comprise a boiler-house 64fr. long by 47ft. 6in. wide, 


an engine-house 52ft. long by 33ft. wide, together with 
offices, test-room, and store. The interior walls of the 
engine-house are lined on three sides to a height of 7ft. 
with brown salt-glazed bricks surmounted by a moulded 
capping. A temporary end wall of iron and timber is 
provided, which will be removed when extensions to the 
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buildings become necessary. The chimney shaft is 110ft. 
high, and has an internal diameter of 6ft. The founda- 
tions for tbis shaft are placed on the solid chalk bed. 
Outside the building a well 10ft. in diameter has been 
sunk, from which an ample supply of surface water for 
condensing purposes has been obtained. This water, after 
use, is discharged into the river. From the alteration of 
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the level of the water in the well as the tide rises or falls, | denser and N Company, is also placed in the 
it appears probable that the possible supply from the well | boiler-room. The cooling surface in the condenser is 
is very large. 1,050 square feet. The condenser is mounted over com- 


Fic. 4.—General View of the Erith Engine Room, showing the Allen Engines driving International Three-Phase Alternators. 


The steam generating plant consists of two Lancashire | bined air and circulating pumps driven by compound 
boilers, each 28ft. long by 8ft. diameter, capable of evapo- | steam-cylinders, the set consisting of outfit having one 
rating 6,0001b. of water per hour at 160lb. pressure. The | 64in. steam-cylinder (high pressure), one 12in. low-pressure 
boilers are designed, however, for 200lb. pressure by their | steam-cylinder, one 12in. air-cylinder, and one 12in. 
makers, Messrs. Spurr, Inman, and Co., of Wakefield. 
These boilers (Fig. 2) are provided with all necessary 
safety, isolating, and other valves of Messrs. Templer and 


Fig. 5. — Front View of the Erith Switchboard. 


Ranoe’s manufacture. Thero aro two feed pumps (Fig. 5). 

each capable of supplying 1,500 gallons of water per hour | Fic, 6. —End View of the Switchboard, showing the Feeder Compartments 

for boiler feeding, one being steam driven and the other aaa HM 

electrically driven by a three-phase motor. Injectors are | circulating cylinder, all having 12in. strokes. The plant 

also provided. In the main flue leading to the chimney can deal with 10,000lb. of exhaust steam per hour, and 

shaft is a Green's economiser of 96 tubes, which has its | give a vacuum of 26in. In addition to this a 3in. by 

tube scrapers electrically driven. 12in. tail pump is provided for delivering the air-pump 
The condensing plant, supplied by the Wheeler Con- discharge against a head into the hot-well. 
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The contractors for the engine- room plant, including the 
switchboard, are the International Electrical Engineering 
Company, of Clun House, Surrey-street, Strand. This 
firm have supplied two 125-kw. steam alternators and one 
of 50 kw. The engines used are of the enclosed high-speed 
two-crank, compound forced-lubrication type, manufactured 
by Messrs. W. H. Allen, Son, and Co., Bedford, those for 
the 125-kw. sets having cylinders 12in. and 21in. diameter 
by din. stroke, running at a speed of 380 revolutions per 
minute, developing 180 b.h.p. and the engine for the 
50-kw. set having cylinders 8in. and 14in. diameter by bin. 
atroke, developing 75 b.h.p. when running at a speed of 
500 revolutions per minute, the steam pressure being 
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Cast-steel pole-pieces wound with amply-insulated high- 


conductivity copper wire, the insulation being coated with 
insulating varnish to protect it from oil and water. The 
armature coils are “star” connected The windings are 
highly insulated, but provision is made for the rapid 
temporary cutting out of any defective eoil in case of 
emergency. The current density in the armature is less 
than 2,000 amperes per square inch, and in the field 
magnets less than 1,000 amperes per square inch. 

he voltage of these alternators will vary from 2,800 
to 3,000 volts, according to the load on the feeders. The 
following figures, obtained after the usual full-load run at 
the maker’s works, show how satisfactory the insulation ot 
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Fia. 7. —Section of the Erith 3,000-volt Switchboard. 


150lb. The cylinders are mounted on a trunk, which | the conductors was. Thus the insulation resistance to the 
encloses all the moving parts of the engine, a distance- | frame was found to be 12 megohms for the armature con- 
piece being provided so as to render all the steam glands | ductors, 85,000 ohms for the field winding. The exciter 
quite accessible without opening any part of the engine. | tested at the same time showed one megohm between 
The oil is forced through all the bearings by means of a | armature and frame, and four megohms between shunt 
valveless pump driven from an eccentric on the crank- | coils and the frame. On the same test the temperature 
shaft. A sensitive crankshaft governor is provided acting | rises after the fullload run were: armature copper, 
directly on the throttle valve, which is of an improved | 24 5deg. F.; field coils, 25deg. F.; exciter coils, 52deg. F. 
type. The above are the normal outputs, but each set is | The alternator armature successfully withstood a flashing 
constructed to be capable of developing an emergency load test of 6,000 volts alternating, while 1,500 volts was 
20 per cent. in excess of the normal full load. | applied to the field coils. The exciter circuits were flashed 

The alternators (Fig. 4) are of the International with 1,C00 volts for five minutes also without any spark- 
Company’s latest type, and they have a periodicity of | ing across. From the above it will be seen that these 
50 cycles per second. The field magnets form the , machines have been built with an ample margin of safety. 
revolving parts of the machines. They are composed of | The exciters, of which one is provided for each alternator, 
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are either six or four pole shunt-wound exciter dynamos, 
carried on extensions of the alternator shafts. The alter- 
nators are designed so that they can be easily switched 
into parallel without requiring the use of an artificial load, 
and to run perfectly parallel at all loads with a low 
synchronising current. Thus at Erith the machines have 
worked well together on practically no load, which is 
perhaps the most severe trial of both alternators and 
engines. 

e pipework contract has been carried out by Messrs. 
Babcock and Wilcox, and the general finish of the details 
leaves nothing to be desired. The two boilers are con- 
nected to the steam-main by 6in. connections through 
isolating valves supplied by Messrs. Hopkinsons. The 
steam-main itself is 7in. diameter; it is not of the ring 
type, but is arranged so that it can be set up into sections 
by valves of Messrs. Templer and Ranoe’s well-known 
make. Arrangements are made for carrying away the 
water through Geipel steam traps, the water bein 
caught in the pockets at points where: the steam is led 
from the boilers into the main The auxiliary steam- 
main in the boiler-house is an independent one, 23in. 
diameter, from which 1}in. connections are led to 
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it. In the first place, it is to be. noted that on the face of 
the board no high-tension metal is used. "The current from 
the alternators goes straight to the high-tension switches 
placed at the top of the board (Fig. 7), and these are 
operated by insulated levers. From these switches the 
current passes into three ring bus bars (as illustrated in 
Fig. 8). These are at back over the feeder panels and 
fuses. The object of this ring, with its disconnectora, is 
that any alternator can be worked by itself on to practi- 
cally any feeder if desired From these 'bus bars the 
current passes to the feeder fuses, which are arranged to 
act as switches if any circuit has to be interrupted. In the 
ordinary way all the regulation is done from the front 
of the board, and the attendant has only to go behind 
when reading the feeder ammeters. In the whole of 
the board no combustible materials are used, and all live 
metalwork is carried on porcelain insulators attached 
to the iron frame. On the front a white marble panel, 
2in. thick, is provided for each set or circuit, which is 
entirely confined to its own panel, so that failure or break- 
down on any section would not interfere with or endanger 
the proper working of any other section. The board is 
arranged for three alternators with their exciters, and four 


Fic. 8. — Diagram of Switchboard Connections, showing the Ring ‘Bus Bars with Disconnecting Links. 


two injectors and a lin. connection to the steam-pumps. | outgoing circuits. 


The exhaust main is laid in the trench in the enginc- 
room, and is of 12in. and 15in. diameter. The son- 
nections from the larger engines are 7in. diameter, and to 
the smaller engines 4in. The exhaust steam passes to 
atmosphere through a vertical automatic exhaust valve 
15in. in diameter, or, when condensing, it goes through 
an exhaust steam grease separator, and so to the condenser. 
The feed piping is arranged on the ring system, being 3in. 
in diameter, and is carried in a trench in the front of the 
boiler ; the arrangement is such that boilers can be fed by 
a hot feed from the economiser, or by cold feed, or one 
boiler with hot and one with cold. Between the boilers 
and the pumps are fitted Rankiue pressure filters, which 
can be by-passed when necessary for cleaning purposes. 
All the piping is either hung from brackets by sling 
supporte, or supported by roller supports, and is easily 
capable of extension on the same lines, should this become 
necessary at any time. The joints throughout are made 
with metal corrugated rings, with a thin layer of Dixon's 
graphite. 

The switchboard (Fige 5 and 6), also supplied by the 
International Electrical Engineering Company, is worthy 
of special notice, as it has many novel features to commend 


The high-tension, quick-break, three- 
pole switches employed are placed at the top of the board, 
with free air-space above. The blades are operated by an 
arrangement of levers, and are fitted with a device to 
prevent the continuation of an arc when the circuits are 
opened. The handles are fitted with a spring synchronising 
contact, and the lever is arranged for three positions— 
“off,” “synchronising,” and “on.” The high-tension fuses, : 
which serve also as auxiliary switches, have porcelain 
handles, which work easily, and are provided with the 
same arcing device as mentioned above. The feeder circuits 
have in each phase an “edgewise ammeter,” of the Johnson 
and Phillips hot-wire type, and a handle fuse, as described 
ae They are separated from one another by marble 
slabs. 

The general system of mains at Erith consists of a high- 
tension supply to some dozen sub-stations in various parts 
of Erith and Belvedere, and low-tension networks encircling 
each station with a three-phase four-wire distribution. 
Street-lighting cables are laid in every street. The lamps 
are supplied between any of the three-phase cables and the 
neutral at 200 volts, while the motor supply will be at 
545 volts. The high-tension feeder cables are three-core, 
paper-insulated and lead-sheathed, and wire-armoured, 


varying in size from 0:035 square inch to 0'013 square | operated through a keyhole at the back of the 
inch. These deliver current at 2,800 volts to the trans- TUR such tliat: three Pon of the key give the gies 
formers. The low-tension network, where a number of | required points—viz. that of lighting the arc, that of 
consumers are likely to be found, consists of four-core, | lighting the incandescent lamps half-way up the pillar 
r-insulated, vulcanised-bitumen sheathed cables, and vio the arc is shut off, and that of shutting off both arc 
is made in two sizes—viz, three cores of 0'1 square inch | lamps and incandescents. The lengths of cable which have 
section and one core of 0'035 square inch in the larger | been laid at Erith are approximately as follows: on the 
size, and three cores of 0:05 square inch section and one high-tension feeders, some nine miles; for the low-tension 
core of 0:022 square inch in the smaller size. In each case | network, 5} miles; and on the street-lighting about 24 
the smaller-sized core is at earth potential, and is connected | miles, making a total mileage of cable through which 
to the neutral of the three-phase star. The installations are current is supplied of 38} miles. The total excavation of 
balanced against each other on the three phases. The . trenches has approached some 24 miles in length. This is 
high-tension and low-tension cables are laid on Callender’s | the first three-phase distribution system put down in 
well-known solid system in wood troughs filled in with England for the purpose of a private and public lighting 
genuine refined Trinidad bitumen. The street-lighting is | supply, and it is also unique in that some 450 Nernst lamps 
regulated from switch pillars in various parts of the dis- | are used for the purpose of street-lighting. The whole of 
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Figs. 9 AND 10.— Plau and Section of a Three-Phase Transformer in an Underground Sub- Station. 


trict. These are fed direct from the sub-stations with a | the cable work has been carried out by Messrs. Callender's 
four-core cable, and from each switch 17 5 two-core cables Cable and Construction Company, Limited, whose factory 
branch off to connect up the street-lighting. The lamps is in the neighbourhood, and who, as stated above, will be 
are 80 connected to the twocore cables that a balance is | one of the consumers. 

obtained in each switch pillar. The sub-stations consist of | The transformers at Erith are of the Berry type, supplied 
brick chambers under the footpaths, in which transformers | by the British Electric Transformer , Manufacturing Com- 
incast-ironcasesareplaced. From these the leads are takento | pany. The arrangement of a sub-station is shown in Figs. 9 
switch fuso boxes both on the high and the low tension sides. and 10, from which it will be seen that three single-phase trans- 
The incandescent lighting is carried out with Nernst lamps | formers are used in a common tank placed underground. 
of the half-ampere and quarter-ampere sizes, and these are for | Two separate cast-iron boxes are supplied containing the 
the most part placed in the existing lanterns, which have | high-tension and low-tension switch fuses respectively. 
been provided with a suitable reflector for this purpose. In These fuse boxes are connected to the transformer tank by 
addition to the incandescent lamps, there are 17 Oliver | short lengths of pipe through which the connecting leads 
arc lampe on handsomely designed pillars. At the base of run. The street cover over the brick pit is made in 
the post there is a door giving aceess to an economy coil, | three sections, instead of two,. as shown on drawing. 
resistances, and switches. The switching arrangements Each transformer has a ratio of 2,800 to 200 volts at 
are so made that without opening the door they can be 50 periods, and they are connected up in delta on the 


primary and in star on the secondary side. The total 
capacity of each sub-station is 50 kw., but all the trans- 
formers are designed to meet an emergency load 25 per 
cent. in excess of the normal full load for one hour without 
undue heating. There are in all 15 sets of these trans- 
formers, of which 13 are placed in underground sub-stations, 
as shown on drawing, the remaining two being above 
ground and having switchboards on the wall. A further 
description of the transformer itself is hardly necessary, as 
the Berry type is well known, but those supplied to Erith 
maintain the reputation of the type for low iron losses and 
high all-day efficiency. 

The Erith Council are to be congratulated on the 
completion of the works opened on the 12th inst., which 
are a credit to all concerned. Amongst those most 
interested we would mention Mr. G. W. Brodie, the present 
chairman of the Electric Lighting and Tramway Com- 
mittee, and Mr. P. W. Masson, who was chairman when 
the scheme was started ; Mr. W. C. C. Hawtayne, the con- 
sulting engineer; Mr. Harold Hind, the architect ; and 
Mr. eath, the resident electrical engineer. The 
work has naturally put more responsibility on the shoulders 
of the energetic clerk to the Council, Mr. C. H. Fry. The 
supply for lighting is to be charged for on the maximum 
demand system at 7d. and 3d., which will encourage long- 
hour consumers. The combination of street-lighting and 
pone load will belp the station over its early financial 

urden, and when the traction load has been added the 
District Council will reap the full benefits of their electrical 
enterprise. 


THE ENGINEERS WHO WILL BE WANTED. 
BY ALFRED H. MAYES. 


The schoolboy of to-day is the man of commerce or 
politician of to-morrow, and thus the students now under- 
going a course of training in the various institutions and 
colleges of electrical engineering will be the engineers of 
to-morrow. 

It therefore behoves us to see that the method of 
training and the choice of subjects shall be of the best, 
omitting no subject which will probably be of value to the 
student in overcoming his difficulties and fighting his 
engineering battles in later life, and at the same time being 
equally careful to introduce no subjects in an abstruse 
form, but presenting them to the pupil with the utmost 
clearness and conciseness in order to avoid, if possible, 
daunting the energy and self-confidence of the scholar. 

It bas long been the schoolboy’s complaint that half the 
things he is taught at school are of no practical value to 
him in after life, and although such a sweeping asscrtion 
as this is clearly stamped with thoughtless and boyish 
inexperience, older and wiser heads have long since realised 
that the remark is not entirely without justification. 

The evil attached to the introduction or elaboration of 
subjects which might have been altogether omitted, or at 
least simplified in form, is a dual one: first, the dis- 
heartened feeling which is aroused in the pupil, and 
secondly, the stern and unbending fact that hours spent in 
endeavouring to grasp and master some abstruse and 
difficult problem in mathematics, might have been employed 
more advantageously in rendering the student conversant 
with the practical problems of electrical engineering. 

Let it not be thought that the writer would for a 
moment suggest a doubt as to the value and necessity of 
figures in the pursuit of the electrical profession; on the 
contrary, a knowledge of decimals and a sound training in 
general arithmetic are amongst the first essentials, not over- 
looking the fact that Ohm's law must be as familiar to the 
pupil as his A BC The writer's plea in this connection is 
for simplification wherever possible, upon the ground of 
eeonomy both in time and mental effort. 

It is not to be expected that any scheme which could 
possibly be arranged would give unqualified satisfaction to 
all those concerned, but, nevertheless, it would appear that 
the final word should be said hy those whose practical 
experience placcs them in position to exercise a wise 
judgment and discretion in the matter. 

The engineer who is now, and will continue to be, in 
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demand, is the self-reliant man, gifted with sound judg- 
ment, and desiring, above all things, to do justice to his 
profession by carrying out his work in a thorough manner, 
and by seeing that the undertakings for which he is 
responsible are soundly based from a financial point of 
view. His college training, therefore, must not wholly 
omit the financial aspect either of adopting electrical power 
in a factory as opposed to the older form of driving to be 
replaced, or the adoption of electricity generally as an 
agent in place of some other form of lighting or power. 

If the students of to-day are to become the type of 
engineers who are required, they must be men of com- 
prehensive minds, whose education with regard to the 
economical and financial aspect of extending the use of 
electricity has not been entirely neglected. Let us take 
the case of a student who in later years finds himself in a 
position of trust and responsibility in connection with a 
large electrical contracting firm. 

t may often fall to his lot to convince a possible client 
of the advantages attendant upon the introduction of 
electric driving in his factory. Then how necessary it will 
be for him to be able to speak with exactness, force, and 
authority in order to inspire confidence in his client that 
he has not only grasped the engineering requirements of 
the case, but that he has “counted the cost.” Again, it 
may be a question of electrically lighting a building or 
town, and here, also, the man of business must be suff- 
ciently blended with the engineer to enable him to form 
a just estimate commercially as well as in regard to the 
requirements of the situation from an engineering point of 
view. As far as the writer's knowledge extends, the most 
successful engineers of to-day, whether at the head of our 
large manufacturing or contracting firms or whether in 
charge of central stations, are men in whom tho commercial 
instinct is well developed. 

It would be diffieult to overestimate the importance of a 
thorough grounding in the elements of practical work in 
order that he may be able to intelligently superintend an 
operation, whether it be the connecting up and testing of a 
large dynamo or the jointing of a cable. It will not be 
sufficient for him to be merely able to stand by and 
assume a general knowledge probably in excess of that 
which he really possesses; he must, if necessary, be able 
to show others how the work should be donc. It would 
appear to be highly important for the pupil to be afforded 
every opportunity of becoming conversant with the details 
and construction of modern clectrical machinery and 
accessories, in order that he may not make his first 
acquaintance with them under conditions less favourable. 
Instruction as to the electrical horse-power required to 
drive certain machines—such as printing presses, shearing 
machines, rolling-mills, etc.--the peculiar conditions 
attaching to each class of work being brought out, will 
prove of immense value. The behaviour of the direct- 
current motor under varying loads must not be over- 
looked, and guidance should be given in the selection of 
series or shunt motors for different classes of work, such 
instruction being illustrated by practical demonstration. 
His training should be such as to render him capable of 
appreciating the good points and condemning the weak 
points in the various types of electrical manufactures in 
the market. Should he ultimately become a consulting 
engineer, the capacity for selecting and specifying the best 
articles to be obtained will prove of immense value to bim 
personally, and, needless to say, to his clients also. 

The scope for the exercise of critical judgment in this 
last matter is considerable; it is only necessary to place 
the productions of a large number of makers side by side 
in order to illustrate the point clearly. Iere we shall find 
a number of machines or pieces of apparatus practically 
the same in price, and made and sold to accomplish the 
same work, and yet how enormously superior some will be 
to others in points in the design; in fact, in those care- 
fully-thought-out details which stamp the machine or 
apparatus as the production of a practical man. The 
ability, therefore, to take in at a glance such points as the 
above will prove of no mean value to the student in his 
later career, and although such an ability must, in common 
with other accomplishments, be perfected by years of 
practical experience, the foundations should be laid during 
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the early training of the engineer. That a certain amount 
of skill and experience in mechanical engineering is essen- 
tial the writer thinks to be indispatabls The electrical 
and mechanical are eo closely combined in modern apparatus 
for the production and utilisation of electric power, that a 
purely electrical course of training would leave the student 
deficient in the power of judgment required with regard to 
the mechanical details and design of the apparatus with 
which he will come into contact. 

It is, the writer ventures to think, exactly this want of 
attention to the question of mechanical design in the past 
which has been responsible for the introduction of so many 
unsightly or, what is far worse, flimsy forms of electrical 
devices. The necessity for a really practical knowledge of 
their operation is especially marked in regard to the various 
forms of switchgear, as here the purchaser is confronted 
by a most confusing array of designs for effecting a given 
purpose. Let us as a simple illustration suppose it to be 
necessary to select a double-pole main switch capable of 
dealing with a current of 250 amperes at 500 volts. Out 
of the many different types and forms offered by the various 
manufacturers, there are many which should be immediately 
rejected. In some cases the break allowed between the 
contacts is much too small, the pull-off springs are too 
weak to ensure a sufficiently quick break, whilst the coupling 
bars of others will be found mechanically weak, and the 
handles small and poorly attached. 

An acquaintance with the essential features of a really 
reliable circuit breaker, and a knowledge of what is required 
in order to ensure satisfactory operation in a fuse, will not 
fail to prove of value when tho time comes for putting 
such knowledge to the test. 

The above points are simply intended to indicate the 
writer's meaning in this connection, and could, of course, 
be multiplied almost indefinitely, and extended to electrical 
machinery of all descriptions. It is, therefore, much to 
be desired that the coming generation of engineers shall 
receive such preliminary tuition upon these points as will 
be a guide to them in discarding those forms of apparatus 
which do not meet with practical requirements, without 
having to find out by costly experience what others have 
already learnt and paid for. 

Another subject which seems worthy of spcvial attention 
is that of the different systems of electrical distribution. 
Such an absolute want of standardisation exists in this 
respect that a close investigation into the merits and 
demerits of each method, comparing costs, and bringing 
out the suitability of certain systems for certain surround- 
ing conditions, could scarcely fail to leave a valuable 
impression upon the minds of the students, and prove of 
great benefit to those who might ultimately have to deal 
with and come to a decision in the matter. The writer has 
ventured to put forward these few suggestions trusting 
that they may not be entirely without value, and that 
they may prove of some slight assistance in the solution of 
this somewhat difficult problem. 


ELECTRIC AUTOMOBILES.* 
BY H. F. JOEL, A.M I. C. E. 


The author stated that in London alone there were over 
16,000 licensed horse carriages, apart from private vehicles, 
tradesmen’s vans, etc., and it was estimated that over 
200,000 horses were stabled each night in London, necessi- 
tating the daily removal of more than 5,000 tons of 
manure and refuse, in addition to what was distributed 
over the roads, and found its way into the residences of 
the people. The growth of London and other large cities 
made the problem of substituting motorcars for horse 
traction one of the first importance, and the object of 
the paper was to describe one form, possibly the most 
practical, and certainly the most interesting of all forms 
of motorcar, the electric automobile. These had now 


in most of these countries inventors and desi 
assisted by their Governments directly by subsidies, by 
official trials, as in Berlin, or otherwise. 
been left entirely to the enterprise of the private individual 


ployment to some 10,000 men in this country. 
examples of recent long-distance runs of carriages propelled 
by one charge were given, and these records were analysed 
for comparison, elevations and plans of the 
shown to scale, and the disposition of the batteries indi- 


‘adaptations of carriages, they were instructive as 1 
The author then considered briefly, in turn, the | 
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economical and readily applied form, the application of 
which gave rise to no noise or smell, made no refuse, and 


was convenient. It also afforded facilities for braking 
power and recuperation of energy which were not 


obtained with other sources of energy. The earlier expe- 
riences with various types of cars, etc., were first described, 


the information being tabulated as far as possible, and 


the historical side of the subject being briefly dealt upon. 
It was only since the passing of the Locomotives on 
Highways Act, in 1896, that the problem of motorcars had 
been seriously attacked in this country. 
France, Austria, America, Italy, Spain, Belgium, and many 
other countries, earnest attention was being given to the 


In Germany, 
manufacture and the perfection of electric vehicles, and 
ers were 
In England it had 
to compete with the foreigner for a share at least in this 
new and important industry, which even now gave em- 
abulated 
carriages bein 

cated. As these were all special designs and not merely 


ing 
points in connection with the various parts of an electric 


automobile —namely, the storage batteries, or aecumu- 


lators, motors and geariug controllers, and circuits ; under- 
frames, types of vehicles, design and construction of 
earriage and proportion of power to load ; as well as the 
comparative costs of electric and other motorcars. 

Some very careful tests to determine the durability of 
storage batteries had been made by the Automobile Club 
of France in 1889, extending over six months, the results 
of which were given in the paper. The tests had been 
made under conditions analogous to those that would occur 
in the carriages in practical use. The sets of batteries 
had been equally charged with 24 amperes at 2:5 volte 
per coll, but had been discharged at rates varying from 20 
to 100 amperes, with intermediate periods of rest, and 
whilst being discharged they had been subjected to artificial 
vibrations, to give the effect of road vibrations, and this 
treatment had been continued until the cells had shown 
signs of failure. 

The ratio of weight of vehicle to weight of storage 
battery was next considered. Generally speaking, as the 
ratio of the battery to the vehicle increased, so the 
distance the vehicle could be run on one charge was 
increased. But of greater importance, from a practical 
point of view, was the ME capacity, and ratio 
of the weight of useful load to the weight of the battery 
aud vehicle. A battery of accumulators weighing 6cwt. 
would give 10 horse- power hours, or 67'2lb. weight of 
battery for 1 horse-power hour, taking the efficiency of the 
motor and year at 75 per cent. Assuming an output of 
15 watt-hours for 1lb. of complete battery, such a battery 
would convey itself against a tractive resistance of 50lb. 
per ton (or 1/45), at the rate of 12 miles per hour, for a 
total distance of 250 miles. If the vehicle to convey this 
battery weighed 6cwt., the distance that could be run with 
vehicle and battery would be 125 miles; and with a load 
of 3cwt. (driver and passenger) the distance would under 
the same conditions be reduced to 100 miles, equal to 75 
ton miles. With twice the load, or 6ewt., the distance of 
the run would be reduced 83 8 miles, but the ton mileage 
would be the same; and with three times the load— 
namely, 9cwt.—the distance would be still further reduced 
to 71:4, also equal to 75 ton miles. The cost of carrying 
the useful load would be, for the 3cwt. load, at the rate 
of l'8d. per ton mile; for the 6cwt. load, l'ld. per ton 
mile; and for the 9cwt. load, 0:0d per ton mile. The 
conclusion would be that, as the load was increased, the 
cost of conveying the useful load per ton mile was 
reduced : this was so, but the limit was soon reached when 
the vehicle must be made stronger and heavier to carry 
the increased load, and the running cost of the whole 
would be inereased, as well as the first cost and the con- 
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sequent allowance for depreciation and interest. Curves 
were given in the paper showing the ton mileage, in con- 
junction with the ratio of weight of battery to the total 
weight ; the ratio of useful load to the total weight; the 
cost of electric energy per ton mile of useful load, the cost 
of electric energy for running the car and battery without 
load ; and also the relative weights and coste of cars 
In America batteries were made which gave a very great 
output with a comparatively shortened life of the positive 
plates, and as these batteries were of comparatively small 
cost they could be entirely renewed, say, each year, and 
this had been stated to result in economy. 
The author considered that potentialities of electric pro- 
ulsion of carriages on common roads were very great. 
gland had been late in taking up the motorcar, and France, 
America, Germany, and other countries were far ahead, 
but it was to be hoped that England would now take its 
lace in the world with this new industry, as it had done 
ìn the past with the steam locomotive. 


QUESTIONS AND ANSWERS. 


If thou hast. knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulz should be carefully written to pon mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

661, A four-pole 220-volt 15-h.p. motor has been sent in for repair, 
its armature having been previously stripped. The core contains 
47 slots and the commutator 94 segments, the opposite ones being 
crogs-connected inside. There are only two sets of brushes on the 
rocker. How is it possible to rewind this armature, seeing that 
any two of the cross-connected coils cannot be diametrically 
opposite, and would, therefore, have a certain amount of idle 
current flowing round them 1—4A. J. P. 

552. Why is the short-circuit current of an alternator increased in 
some machines and decreased in others by placing self-induction 
in the exciting circuit ?—J. D. G. 

| ANSWERS. 

Question No. 545.—When starting up an induction motor (three- 
phase, 5,000 volts), a resistance is inserted in the rotor circuit, 
which is cut out when normal s is reached, the rotor being 
then short-circuited. This resistance is said to increase the 
oe torque of the motor. Please explain how this is brought 
about. 

Best Answer to No. 545 (awarded 108.).— The easiest 
way to explain this is to first of all consider what happens 
under normal load conditions. The torque of induction 
motors depends on three things—viz., the flux density in 
the air-gap, the current in the rotor conductors, and the 
angle of lag of the latter. The more rotor current there 
is in phase with the rotor volts and stator back volts the 
greater the torque, and the smaller the angle of lag between 
the rotor current and the rotor volts the greater the 
amount of current in phase with the volts. The flux in 
the gap will be nearly in phase with the impressed volts 
and opposite in phase to the rotor voltage. The rotor 
voltage will be approximately in phase with the stator 
back voltage, which, of course, is opposite in phase, or 
nearly so, to the impressed volte—i.c., the flux. It will 
be noted that the impedance of the rotor — i. e., the opposi- 
tion which it offers to a current passing through it— 
depends upon the resistance of the circuit, and also on the 
reactance of the circuit. The greater the reactance in pro- 
peo to the resistance, the greater the lag of current 

hind the stator and rotor voltage. The rotor and stator 
when the machine is stationary may be considered as the 
secondary and primary respectively of a static transformer, 
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the secondary being on short-circuit, the periodicity the 
same in each. The self-induction will, therefore, be very 
great. Putting resistance in series with rotor resembles, 
more or less, putting load on she transformer secondary; 
as the rotor gets up speed slip decreases, which in turn 
reduces periodisity in rotor, thereby reducing the self- 
induction. When resistance is put in series with rotor, it 
also reduces leakage magnetisation (or cross-magnetisation), 
thereby increasing rotor volts and stator back volte. 

The easiest way of demonstrating this is by means of 
ordinary clock diagrams, in which the symbols used are as 
follows: v, = velocity of lines in the gap; n,- periodicity 
of the supply; na periodicity of the current in the rotor; 
72 resistance of cenductors per centimetre of rotor peri- 
meter; LI = leakage self-induction of one conductor in the 
stator ; L,=ditto of rotor; B, = maximum value of density 
in the air-gap ; I= length of one conductor in the stator; 
v, By x 1075-0 E = voltage induced between the ends of 
one stator conductor by rotating magnetic flux; (vi — vz) 
B, x 10-8 = 955 = voltage induced by rotating magnetic flux 
between ends of one rotor conductor; C,=rotor current ; 
v, — v slip— i. e., difference between velocity of lines in 
gap and velocity of rotor (this is, of course, a maximum 
when rotor is still stationary). 


ANGLE-LO Rex 


B, 


Fia. 1. 


Taking first of all the case when the motor is working 
under full-load conditions: Referring to Fig. 1, if B, is the 
maximum value of the air-gap flux, l the operative length 
of a stator conductor, then the maximum value of the 
voltage induced by the rotating magnetic flux between the 
ends of one stator conductor will be represented by the 
formula v, B, /x 10 (i. e., back voltage in stator. Draw 
line O E to represent this. Next, the maximum voltage 
between the ends of à rotor conductor induced by revolving 
magnetic flux will be equal to v, — 7, B, L 10-5; taking 
the same scale, draw O E, to represent this. Draw O E, 
along the same line as O E. We next require the angle 
of lag on rotor current behind O E,. This is calculated as 
follows: If n, is the frequency of the supply, the frequency 
of the induced alternating current in the rotor conductora 


f 5 — * 
will be = 12 n, 
Vv 


lag will be such that the tangent of the angle will be 


2 1 n La 


Denote this by n,; then the angle of 


Denote this angle of lag in the rotor by y. 


T 
Now set off the angle V between O E an! the line O C, 
which is to represent the rotor current, and frcm E, let fall 
the perpendicular, E, R, cutting off the part O R.. This 
part O R, represents the component of the induced E. M. F, 
which drives the current through 72, while E, R, represents 
the component which overcomes the self-induced E. M. F. of 
one standard conductor. If the quantity O R, be divided 
by r, (the resistance), we get the maximum value of the 
current per centimetre of the periphery. As r, has a small 
fraction of unity, dividing O R, by r, gives a comparatively 
large value for O C, the maximum value of the rotor 
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current per centimetre of the periphery. We next set off | between the ends of one conductor), and the back E. M. F. 


ON at right angles to O E to represent on the same scale 
the tising current of the centimetre of the periphery. 
This line is at right angles, because the direction of the 
magnetism is at right angles to that of the current causing 
it. Hence at the particular instant of time when the 
magnetising current (or resultant current) i8 at ita maximum 
in any particular direction, the magnetism will be at ite 
maximum in a direction at Ae angles thereto on the 
diagram. Then parallel to OE set off MN to represent 
the core loss current at the centimetre of periphery. 
Joining ON we get the operative eurrent which carries 
the magnetism through its cycle. This, of course, must 
be the resultant of the stator and rotor eurrents acting 
jointly. Joining C, N, and completing the parallelogram, 
C, OC, N, we have O C, as the stator current per centimetre 
of periphery. This will be not quite re in phase to O C 

but in such a position that the two will give the resultant, O N. 
Multiplying the length OC, by r, we get the volts 
necessary to drive the current per centimetre of peripher 

in the stator through one standard conductor. This will 
be represented by OR,. The voltage necessary to over- 
come the reactance of a standard conductor, arising from 
magnetic leakage, may be represented by 27 n, LI ci, 
which may be set off as OL, at right angles to O Rl, so 


that it leads by 90deg. Completing the rectangle, 
OL, PR, we get O P leading by the angle X as the 
voltage required to drive the current O C, without 


counting the back E.M.F. induced in the stator windin 
by the moving past it of belt magnetic flux. The E.M.F. 
necessary to overcome this latter is represented by O B,, 
equal and opposite to O E. If this is compounded with 
OP as shown in Fig. 1, it will give O Ei, the actual 
maximum voltage which must be applied to each stator 
conductor. 


*OEa 


The next thing is to observe what occurs when starting 
up with resistance in series with the rotor conductors 
as compared with what occurs under the same conditions, 
with the exception that resistance is inserted in series with 
the rotor conductors. The same notation will be retained as 
that used in the case already shown above. When a motor 
is started, the slip is equal to v, (the velocity of the flux in 
the gap). The speed of the rotating field and the frequency 
of alternation of the current in the rotor bars, is equal to 
the frequency of the supply—i¢.,n,=7,. In considering 
what effect this has upon the torque, the first thing we 
notice is that V, the angle of lag of the rotor current, is 
very large. This is because n, = the periodicity of the 
supply, say 40 periods, and the reactance 2 7 . L. 
becomes about four times as great as r, (the resistance of 
the rotor conductors), and the rotor current per centimetre 
of perimeter is very large. The stator current, it will be 
observed, is almost at right angles to O E (the voltage 


due to the reactance of the stator takes up more than half 
the impressed volts, O Ei. It will be noticed that the 
effect is to diminish the quantity v, B, i 1075, so that B, is 
about half its normal value, and the ccmponent O C' of 
the rotor current in phase with B, is small. The torque 
depends on the product of OC’, and Bi- i. e., the rotor 
current in phase with magnetic flux in the gap and on the 
magnetic flux iteeli—so that notwithstanding the large 
currents in the rotor and stator, the torque is very small. 


Eov Ez 


Ci 


Fie. 3. 


The next case considered is the case in which the resist- 
ance of the rotor circuit has been increased to, say, five 
times its normal value. The effect is represented in Fig. 3. 
The rotor current, it will be observed, is not very much 
diminished, but the component OC’ - 2 in phase with B, 
is very much increased. Also, B, is increased owing to 
the diminution of the effect of the stator reactance. The 
angle of lag is also considerably diminished. The effect is 
to increase the torque fourfold, although the stator current 
is diminished. By increasing the resistance in the rotor 
circuit fifty-fold, the starting current may be reduced to 
approximately the normal full-load current, while the 
torque is about the same as the full-load torque. It will 
be noted that in Figs 2 and 3, E, coincides with E,. 
particular motor has been taken-in this case, and the 


‘figures are also descri to the scale, though the 
scale is not given. 


t will be noticed in the last case that 
the proportion of reactance to total impedance of both the 
stator and the rotor is considerably deereased.—R. 


Answer to No. 545 (awarded 78. 6d.).—To consider this 
question in detail it would be necessary to go into the 
whole theory of polyphase motors. By making a few 
approximations, however, we can arrive at a qualitative 
answer, which may be more easily understood than a more 
exact mathematical one. The working of a polyphase 
motor is most easily discussed by assuming the magnetic 
field to be stationary and the armature revolved by a belt 
at the speed of slip. Let us consider a two-pole field with 
& maximum on the horizontal line falling by a sine curve to 
zero on the vertical line, and an armature with a single 
short-circuited turn rotated in this field. In the first place, 
it is clear that any current in the armature will have an 
effect on the field. In practice, however, any effect of the 
armature field is approximately balanced by an increased 
current in the field winding, and for 5 purposes it 
will be quite near enough to consider the resultant field as 
remaining constant. Now let the armature be revolved 
very slowly; an alternating current is generated in the 
loop. The value of this current is given by the formula 


E 
C= ZI (1) 


124 THE ELECTRICAL ENGINEER, JANUARY 23, 1908 
At very low the periodicity is so low that | voltage ; 8 the stator current; (3) stator field; (4) rotor 
(2 7 — L)? is a negligible quantity, and the formula | current; (5) rotor field. The rotor and stator fielde pro- 


E 

becomes C BO 

Another point to observe is that at these low speeds the 
current will be & maximum when in the strongest field, and 
with given values of field and current this is the condition 
for maximum torque. Now let us increase the speed so 
that becomes an appreciable quantity; an examina- 
tion of the formula shows that the current continues to 
increase, but less TY than the E.M.F. Also the 
current maximum will lag behind the E.M.F. or field 
maximum. This lag is expressed by the formula 


R 
i - . (2 
08 $— ta as = Lp (2) 
where ¢ is the angle of lag. It is clear that when the 
current reaches its maximum in a comparatively weak part 
of the field the torque is thereby reduced, till when the 
current arrives at a maximum when in zero field the torque 
is zero. Having assumed a field of constant maximum, 
the torque is proportional to 
C x cos ¢. 


Considering formula (1) for the current at starting, when 
the slip is large, the term (2 r ~~ L} becomes large 
com with R?, and if we double R we make only a 
small decrease in the current; while in formula (2) we 
make a large increase in the cosine of the angle of lag, and 
we therefore increase the torque. To sum up the answer, 
then, an added resistance in the rotor circuit at starting 
decreases the current slightly, but decreases the lag largely, 
and consequently increases the torque. 

An example will make this clearer. Take a case of a 
rotor, 20cm. diameter and 10cm. long, in a two-pole field 
supplied with a current of 25 periods per second. Assume 
an average field strength of 4,000 C.G.S. lines in the gap. 
To simplify matters, we will again consider one turn only 
on the rotor, as any reasoning about this turn applies 
equally to all other turns. Let the wire have a cross- 
section of 058 square inch. The total length of the 
loop will be about 70cm., and its resistance ‘00032 ohm. 
Its self-induction will be about 000002 henry. The total 
number of lines cutting the loop in one revolution of the 
field will be 


4,000 x 20 x 5 x 10 = 1,260,000, 
and the voltage generated in it when stationary with the 
field revolving 25 times a second—+.c,, at starting—is 
1,260,000 x 25 x 2 _ 68 volt. 
108 


We can now insert values in equations (1) and (2). At 
starting ~~ = 25, and 
| 65 
C 2—————————— 7! C ome" Pc: s 
7.000522 + (2 x 25 x *000002)? 
$ 00052 ane 
cos SS SS ee — 
~ 00032? + (2 wx 25 x 00002) i 
and the torque is proportional to 096 x 190 —18:2. Now 
try the effect of quadrupling the resistance of the turn, then 


'65 


= 190 amperes. 


=°123. 
00125 
and 008 p= ee 
4/-001283 + (£v x 25 x 000002): 
= 28, 
and torque is proportional to 30°75. 

Regult : by adding resistance to the rotor winding we 
have not only reduced its current, and, therefore, the 
current in the stator by 35 per cent., but have increased 
the starting torque by 70 per cent.—W. 

Answer to No. 545 (awarded 5s.).—In a three-phase induc- 
tion motor we have as working conditions (1) the supply 


duce a resultant field which may be regarded as rotating 
at a speed (n - n,), where n is periodicity of supply and n, 
8 of rotor (assuming machine for simplicity bipolar). 
If an induction motor could be made with an infinitely 
small air-gap, the problem would not occur; but there is 


E 


Fido. 1. 


an air-gap, and in some cases a shred of iron across the 
faces of rotor and stator conductors, hence magnetic leakage 
takes place. Now, the resultant field may be considered as 
enerating an E.M.F. in the rotor conductors. Let O E 
Fig. 1) represent this E. M. F. With no leakage the current 
in the rotor would be O C in phase with OE. But leakage 


| Rolor 


Slip Rings. 


Resistance 


Fic. 2. 


causes self-induction to play a part, hence the current lags 
behind O E by some angle, say y. The current is now 
O C, and its component in phase with O E—viz., O C,— 
is smaller than O C. Now, O E is proportional to the 
resultant field, and the torque is directly proportional to 
this field and the rotor current, hence the torque is pro- 
tional to the component of O C in phase with O E—that is, 
inversely proportional to V. If V is small, torque is large, 
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and vice versd, assuming, of course, for present purposes 
O E constant. Now, what determines the angle of lag y? 
It is given by 


tan ya bz oom)” (1) 


where L is coefficient of self-induction of rotor conductors, 
r their resistance. / is therefore proportional to (n - n), 
or, as it is termed, the “slip.” At starting n, = 0, therefore 
the slip is n, and | 


tan y= (2) 


2 1 

T 
a very large le of lag. The current component in 
phase with O E is now very small, although the current 
may be enormous, hence the torque is small. It will be 
evident, then, from these equations that as torque is pro- 
portional inversely to V, if we wish to kee j small we 
must raise r at starting. Our equation, indeed, for constant 
torque would be 


tan y = (3) 


when the starting current would be equal to full-load 
eurrent (O E assumed constant) We cannot by an 
winding increase or diminish r automatically, so we split 
up the rotor winding into three sections 120deg. apart and 
connect up to slip-rings. The resistance coils are connected, 
say, star fashion according to arrangement of rotor windings. 
Increasing resistance at starting as per equation (3) in the 
proportion given, or, a8 is usual, in much less proportion, 
gives normal starting torque. But as high resistance in 
rotor at normal loads is neither required nor desirable as 
it means (1) waste in heating rotor conductors ; (2) greater 
slip; and (3) greater variation of speed for varying loads, 
the resistance is short-circuited when motor podi up— 
that is, the slip-rings are short-circuited by heavy 
contacts and become the second neutral point of the star 
winding.—W. J 


Answer to No. 545 (awarded 5s.).—Induction motors with 
permanently short-circuited rotors require an altogether 
abnormal starting current, ially if they are required 
to start against any sansidarable load ; for, on account of 
the relatively low resistance of the rotor bars and connect- 
ing rings, there is nothing to limit the current taken at 
the moment of starting, ane the magnetic leakage from 
pole to pole of the stator, and the lowering of the pressure 
on the motor terminals. The current will increase so 
enormously that the rotor flux (that flux actually gettin 
into the rotor and cutting the bars) will be relatively small. 
Thus the starting torque (which is proportions. to the 
useful flux and to the rotor current) will be quite small, 
although the starting current in the motor is so great; more- 
over, this large starting current is (on account of the great 
leakage)of very low power factor, andthuscauses very harmful 
effects on the pressure regulation of the system. Naturally, 
the pressure on the terminals of the motor also fails, which in 
turn affects the starting torque, as the latter is proportional 
to the square of the terminal pressure. For these reasons 
the very best induction motors of this type on the market, 
when ing against the load offered by a belt or loose 
puer only, take a current equal to at least twice the full- 
oad current; when starting with full-load torque this will 
increase to three to four times the full-load current. In 
the former case the rush of current is only momentary, 
but in the latter case the large current is required for some 
time, as the starting is certainly not (unless the motor 
is provided with a special high-resistance rotor, in which 
case a low efficiency is the result), and hence it follows 
that under the latter conditions of operation the motor 
is liable to burn out—it will do so if there are any 
weak pointe in it or if it takes too long to speed up. 
It will, therefore, be readily understood, from what has 
been said above, that the successful operation of a large 
power distribution scheme would be impossible if large 
motors of this type were used indiscriminately ; even if 
there was no lighting load, the effect of the starting of such 
motors would be detrimental to the proper performance of 
other motors connected to the system, and for this reason 


I 
alone, if for no other, it is absolutely necessary that all 


induction motors of any size (say above 4 b. h. p.) should 
be fitted with slip-rings and be operated (at starting) with 
rotor resistances. e introduction of a non-inductive 
resistance into the rotor circuits at starting, which can be 

ually cut out as the motor speeds up, enables polyphase 
induction motors to start nearly as effectively and economi- 
cally as the corresponding direct-current shunt-wound 
motors. The table given below is typical of the starting 
performance of modern three-phase motors. 


Normal rating of motor—B.H.P. ............... 30 15 
No- load speed ........sccesscsssssccsscencresccensees 375 1,000 1,000 
POO WON OY io Codi E RU APIS VANS Ea YO EO TENDS 25 50 50 
Terminal pressure . seo 1.000 500 500 
Full-load current per phase . 175 32 1 
4. Scheins Oo tais 94 6 90 6 88:5 85 
„ Power factor ese 91 7 90% 90 6 
„ I/ rnt 27 2% 25 
Maximum load before falling out of step 
BH!!! ĩÄ . 8 750 62 34 
No- load current .. 40 9 4 
Torque at full loauuii . 5,050 162 81 
Starting torque with full-load current ......... 4,900 158 78 
Maximum value of 151 torque 11,500 350 206 
Starting current for this value of torque ...... 575 105 55 


Note A.—The values above have been taken directly from test 
curves, termina] pressure constant ; torque expreased in pound-feet. 


From the above table it will be seen that for a starting 
current equal to the full-load current the torque at starting 
is about 97 per cent. of the full-load current torque. More- 
over, the maximum starting torque is equal to 2°27, 2°15, 
and 2°55 times the full-load running torque respectively. 
When induction motors are fitted with slip-rings and brushes 
in connection with the rotor windings, it always pays to 
make suitable arrangements for short-circuiting the rings 
and lifting off the brushes as soon as the motor has reached 
its full speed. In this way practically all wear of the 
brushes and rings is prevented, while the friction and 
copper losses that would otherwise occur at the brush 
contacts, and the copper loss in the eonductors leading to 
the starting box, are done away with.—C. A. B. 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 23. 


Royal Institution.-—At 9 p.m., Dr. T. Anderson on Recent 
Volcanic Eruptions.” 

North-East Coast Institution.—At 7.50 p.m., general meeting at 
Newcastle-on-Tyne. 

cal Society.—At 5 p. m., ordinary meeting. Papers: The 

Oscillating Table for Determining Moments of Inertia,” by Mr. 
W. H. Derryman ; ‘‘ Note on an Elementary Treatment of Con- 
ducting Networks,” by Prof. L. R. Wilberforce ; ‘‘ The Theory 
of the Quadrant Electromoter, " by Mr. G. W. Walker. 


SATURDAY, JAN, 24. 


Glasgow Scientific Sooilety.—At 7.50 p.m., ordinary meeting. 

Paper: ''Application of Electricity to Mining," by Mr. D. Burns, 
TUESDAY, JAN. 27. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 

Papers: The Nile Reservoir, Assuan, by Mr. M. Fitzmaurice ; 


'" Sluices and Lock-Gates of the Nile Reservoir, Assuan, by 
Mr. F. W. 8. Stokes. 


WEDNESDAY, JAN. 28. 
of Arts. —At 8 p. m., ordinary meeting. P'aper: Tho Cost 
of Municipal Trading, by Mr. Dixon H. Davies. 

Institution of Electrical Engineers (Students' Section).— At 
7.50 p,m., ordinary mame Tapir: ‘* Electric Launches and 
their Propulsion,” by Mr. T. H. Vitty. 

Fribay, JAN. 30. 

Institution of Civil Engineers (Students’ Section).—At 8 p.m., 
ordinary moog Paper: The Design of the Electrical 
Equipment of a Light Railway,” hy Mr. J. R. MacIntosh. 


Royal Institution. At 9 p.m., Prof. W. E. Dalby on Vibration 
Problems in Engineering Science. 


SATURDAY, JAN. 31. 


Electrical Engineers Volunteers.—At 7.45 p.m., smoking concert 
at headquarters, Regency-street, Westminster. 


Institution of Electrical Engineers (Students' Section).—At 
2.45 p.m., visit to the joint works of the Notting Hill and 
Kensington Electric Lighting Companies, Wood-lanv, Shepherd's 
Bush. 
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THE USE OF THE PUBLIC ROADS. 


The roads throughout all towns and villages in the 
United Kingdom are looked upon by the uninitiated as 
the property of the local authorities, because these have, 
as a rule, the responsibility for the maintenance of the 
street surfaces in proper order. They carry eut this work 
for the convenience of the public, and yet they have to 
contend against the interference to the surface by a large 
number of undertakers who have secured parliamentary 
rights to lay pipes, tubes, and conduits beneath the roads. 
These rights to break up public streets are exercised, as 
a rule, without much control by those mainly affected. 
There is, however, frequently trouble between two under- 
takers on the ground of mutual interference. Such a case 
has arisen at Ilford in connection with the laying down 
of electric tramways throughout the district. The result 
of the dispute as confirmed in the Appeal Court this 
week presses hardly upon the tramway promoters. As 
is well known, the Tramway Act provides that in the 
construction of any new tramway the promoter shall have 
the power to move the pipes of any gas or water suppliers 
which will be likely to cause inconvenience to the working 
of the tramway. In the same way the owners of these 
pipes can call upon the tramway promoters to lower or 
otherwise alter the same if “the construction of the tram- 
way as proposed would endanger any such main or pipe 
à; or interfere with or impede the supply of water 
or gas." These alterations have to be carried out at the 
cost of the tramway promoter. It is again provided in 
Clause 32 of the Tramway Act that when the owners of 
these pipes have to make any repairs or alterations con- 
nected with the same, they shall bo refunded by the tramway 
promoters. any additional expense imposed upon them by 
reason of the existence of the tramway in any road or place 
where any such mains, pipes, tubes, wires, or apparatus shall 
have been laid before the construction of such tramway." 
It is over the meaning of these clauses of the Act that the 
Ilford dispute arose. The gas ccmpany in that place had 
laid a 4in. main along one of the roadways through which 
the tramway has now been constructed by the Urban 
District Council. The main was laid with considerable 
variations, both horizontally and vertically, along the 
roadway, and services were connected to it from houses 
on either side. The roadway in question was paved with 
macadam. We believe we are correct in saying that until 
the ground was opened for the construction of the tram- 
way, the actual position of this gas-main was not known 
by its owners. From the fact that the service pipes were 
connected to the main from both sides it followed that the 
tramway had to pass over the same, but the layer of 
concrete used as the tramway foundation would then 
act as a special protection to the service pipes 
against mechanical damage. After the usual notices 
respecting the work had been served on the gas 
eompany, and had not been replied to within the 
specified time, the tramway promoters were called upon 
to lower or otherwise alter the main pipe on the ground 
that otherwise “the supply of gas would be impeded.” 
The matter was taken to arbitration in June last, when 
Major-General Hutchinson, R.E., the arbitrator appointed 
by the Board of Trade, gave his award in favour of the 
gas company. The Urban District Council of Ilford 
appealed against this decision, but the award given in the 
Appeal Court this week confirms the arbitrator’s decision 
that the pipes in question are to be moved at the expense 
of the tramway promoter. The decision is one which, in 
our opinion, should have the careful attention of all engi- 
neers interested both in tramways and in the laying of 
conduits or pipes under the public streets. The matter 
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also largely affects the users of the public roads. It is 
obvious, taking the special case of Ilford, that all the 
time the road in question is supplied on both sides 
from the one pipe the services to the one side or the 
other must pass under the tramway, and that the 
laying of the service pipes will cost the gas company 
more than if the road was stil a macadamised one. 
The same increased cost in making services would have 
occurred if the Urban District Council had decided to 
wood pave the roadway, using necessarily a concrete 
foundation. The question, therefore, of bearing this 
increased cost becomes a most important one to all 
concerned, as the decision of the arbitrator as confirmed 
on appeal would seem to make the tramway owners 
responsible for ever for the increased cost in laying 
services due to the change in what may be looked 
upon as the road surface. We have looked into the 
matter carefully, and it seems to us that Clause 32 is 
only meant to meet the case of alterations and repairs 
in pipes which existed at the time tramways were laid 
down. Reverting to the enforced alterations in the 
position of the supply main in the road in question, 
these should have been called for immediately the tram- 
way plans were deposited with the gas company. They 
should not be enforceable unless the changes suggested 
really make the pipes more accessible. The decision as 
it stands practically enables gas and water companies to 
demand a new system of supply pipes from any tramway 
promoter who has to place track over one old pipe, and this 
is carrying the principles guarding vested interests in this 
country to a point which heavily handicaps any improved 
means of locomotion. ` 


REVIEWS. 


Encyclopsdia Britannica. Vol. XXXII. Published by Adam 
and Chas. Black, Edinburgh and London, and the 7'imes, Printing 
House-square, London, E.C. 


The prefatory essay of this volume is by Prof. Karl 
Pearson, F. R. S., on the “Function of Science in the 
Modern State." This essay is of the greatest interest to 
all. To quote from it: In the days of old the battle of 
life was won by the nation with physique and intelligence 
enough to guide that physique. To-day the victory is to 
the nation with intelligence and physique enough to keep 
that intelligence in healthy activity. In times past the 
chief store of national power was manual labour: to-day 
itis the machine that does the work and not the man: 
the important things are the brain which organises and 
the intelligence which creates and guides the machine. 
Mineralogical, chemical, engineering knowledge achieve 
to-day what muscle and brain did a thousand years 
ago; the chief function of physique is now to main- 
tain the brain in order, and not to act as a machine at 
the bidding of brain. The old order has changed: from 
statesmen at the helm to craftsmen in the shop modern 
conditions demand special training, not haphazard selec- 
tion. Here is the wide function of science in the State.” 
We regret that our space forbids us from following the 
author in his development of the subject, and in his 
exposition of our faults as a nation with regard to scientific 
training. In the teaching of science the author favours 
the establishment of specialised schools, but he is also a 
very strong advocate of students travelling about from one 
centre to the other. For this purpose he advocates the 
establishment of more travelling scholarships in connection 
with universities. Such scholarships would do quite as 
much good to the universities as to the travelling students, 
as they would increase the reputation of the members, and 
broaden the views and increase the activities of the fellow- 
ship lecturers. In fact, Prof. Pearson goes so far as to say 
that no academical post ought to be open to teachers in 
future unless they have had such “ Wanderjahre ” training. 


dictionary in existence. 
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In the body of the volume before us subjects of elec- 
trical interest are included indirectly in engineering 
matters. For instance, in the long series of articles on 
* Railways" there is one on “Tramways” by Mr. T. C. 
Martin, the esteemed editor of the Electrical World of New 
York. We have also an intimate connection with the 
inter-urban railway article, also contributed by an American 
engineer, Mr. W. Barclay Parsons. While we quite 
agree with the Tramway article being contributed by 
an engineer from the States, the prominence of Euglish 
engineers in first laying such lines in London would 
have led us to expect that this article would have 
been entrusted to an English author. In fact, even as 
it is, a large proportion of the information is necessarily 
about English railways. We find the elevated railways of 
America referred to, but there is not any information given 
of the Liverpool Overhead Railway, on which so much 
pioneering work was done in the application of electricity 
to railway working. In the comparative table which is 
given to illustrate English and American practice in the 
electrical equipment of interurban lines, four examples are 
given. From these we gather that the practice is fairly 
similar, but that in America they have gone somewhat 
further than we have in this country in the quick accelera- 
tion of trains. The approximate figures given by the author 
as to the cost of these suburban lines are very interesting. 
The author’s conclusion is that electricity will mor.opolise 
the field on such lines unless some new development in the 
use of compressed air, or in some chemical engine takes place. 
The Tramway ” article is equally certain of the fact that 
electricity is the dominating motive power. In this article 
some interesting figures are given of costs, which clearly 
show that camer can be more cheaply run iu this 
country than in the United States.. No doubt the difference 
in wages and in the cost of materials is the roason for this. 
Attention is drawn to the almost universal employment of 
a uniform fare for a large tramway system in the United 
States, with frequently one or two free transfers. For 
instance, in one case of an urban district of only 215,000 
inhabitants, no fewer than 70,000 such transfers are issued 
daily. The European tariff system, which depends on 
distance, is more favourable to the short-distance rider. 
The gross receipts per.car mile in Europe are, however, 
quite as high as in the States, from which the author argues 
that European tramways lie in areas of dense populations. 
The statistical information in this article is well worthy of 
perusal. | 

The article on Ships and Shipbuilding,” by Mr. Philip 
Watts, F.R.S., is exceedingly well illustrated, and is most 
interesting. As far as the motive power for such ships 


goes, the submarine types are the only ones on which 


electric motors are employed, but in other ships electric 
lighting and power plays an important part in the internal 
economy. In the article before us the various types of 
submarines designed in France, in this country, and in the 
States are briefly reviewed. It seems from the same to be 
generally recognised that, when travelling under tne water, 
it is-best to get the motive power from accumulators which 
can afterwards be charged by a gasoline engine when the 
boat is at the surface. The practical range of boats using 
accumulators only is referred to as being limited. The 
difficult question of steering these boats towards a definite 
mark is pointed out. The author's opinion seems to be 
that the greatest obstacles to progress in submarine boats 
are at present the want of a satisfactory contrivance for 
artificial vision, and the want of durability in the electrical 
storage arrangement. 

References to electrical work will also be found under 
the head of Signals and under Signalling on Railways." 
When dealing with signalling at sea, the use of searchlights 
for transmitting the Morse code is referred to. In cases 
where a convenient cloud is available, such signals have 
been read in a distance of over 40 miles by flashing the 
light on to a cloud. In this case there was land in between 
the two ships. Reference is also made to wireless tele- 
graphy for naval signalling. It is pointed out that the 
International code of signals is perhaps the best universal 
By its means mariners can con- 
verse with great ease without knowing a word of one 
another's language. Our previous remarks as to the general 
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some kind of artificial illumination. Oil lamps or candles were the 
first means utilised to attain the desired end. On some of the more 
backward (and poorer) lines oil is used still, but it leaves much to be 
desired. Gas stored in steel cylinders under six or seven atmospheres 
pressure was then tried. But it was found that ordi coal 
gas depreciated in illuminating power when it had been subjected 
to such compressions (901b. to 105lb. per square inch). A method of 
making and using a special oil gas was then introduced, which has 
come into extensive use on most large railway systems. This system 
necessitates the erection and maintenance of small gas generating and 
compressing plant at suitable places on the system, to enable the 
supply of gas to be replenished according as it becomes necessary ; this 
being shown by a small pressure gauge fixed on each coach. To 
improve on this no great attempt was made till about 10 years ago, 


information in these new volumes of the “ Encyclopedia " 
must be repeated here; as a work of reference they are 
invaluable. 


The Canal System of England: Its Growth &nd Present Condi- 
tion, with particular reference to the Cheap Carriage 
of Goods. By H. Gorpon THompson. T. Fisher Unwin. 
Price, 28. 

This little book (published for the Cobden Club by 
request) is well worth reading, but we fear that Mr. 
Thompson’s facts and figures will have little effect upon 
canal extension or usage. It has been said that the rail- 
way companies to a large extent, by obtaining control of 
eanal systems, crushed out water carriage. There is a 
good deal of truth in that, but the fact is that quite a 
number of factors enter into the problem of water carriage 
no one of which is superlatively important. One of the 
most important is time. Water carriage takes more time 
than railway carriage; hence, with al goods for which 
speed is an important factor, the quickest system has to be 
adopted. Mr. Thompson has provided a most compendious 
account of the anal system of England, its rise and fall. 
The cost comparisons he gives prove the economy of water 
carriage when merely considering the cost of transit, but 
when he draws the conclusion that other countries are 
ahead of us as regards inland navigation because inland 
navigation has been improved and kept up-to-date in these 
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countries, he is altogether wrong. The reason is because ee 
of the differing conditions there and here, because of To journals 
natural river navigation as apart from artificial canal Oil Box. 


navigation. Canals of the old type under horse, 
mechanical, or electric haulage in England are as dead as 
the dodo, and nothing will rehabilitate them. Ship canals 
are under a different category, but there is a great differ- 
ence between the promise and the performance even where 
those are ooncerned. 


when, electricity having made great strides in the matter of sucoess- 
fully superseding gas for street and house lighting. it was suggeated to 
utilise it to light railway carriages instead of the flickering or oil. 
Some were most enthusiastic regarding the idea, whereas others more 
conservative and slow moving discussed the innovation, and while 
experiments were in progress said that this method could never become 
an actual and commercially practicable fact. One of the first systems 
to be tried was to have a set of accumulators on or under each coach, 
which would be charged at the terminal stations from a dynamo pro- 
vided for that purpose, but it cae unsuccessful for many reasons, 
the principal being the variability of length of trip each coach was 
liable to make. 

In America, each train has an electrically-equipped van containing 
a dynamo and storage cells of sufficient capacity to light the whole 
train, the dynamo being driven from the axle. In France, a small 
dynamo and engine (direct coupled) is fixed on the locomotive, and is 
supplied with steam from the loco, boiler, and by means of suitable 


RAILWAY CARRIAGE LIGHTING BY ELECTRICITY : 
J. STONE AND CO.’S SYSTEM.* 
BY J. H. DOWLING, STUD.I.E.F. 


In the practical working of a railway system many problems present 
themselves for solution at the hands of the engineering staff. The 
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Method of Suspending Dynamo, 


one which claims our attention to-night is the lighting of the coaches ; mains is connected with the train circuit. But the system which I 
and vans. In the embryo days of railway travelling such luxuries as | intend to discuss with you to-night, known as ‘‘Stone’s system of 
roofs or seats for the trucks (by courtesy carriages) were considered | railway carriage lighting,” while it shares some of the defects, is, never- 
superfluous. Needless to say, it was some time before it occurred to | theless, free from many of the disadvantages which are inherent in either 
the directors to provide any light at all. Nevertheless, as time past | of the above systems. In this system, which is in practical and successful 
and the novelty wore off railway travelling, people began to grumble, as 5 on many of the most important and fastest trains of Great 
the safety and comfort of passenger on a long night journey demanded ritain and Ireland, each coach is an independent unit—i.c., has an 
ON | installation complete in all essential particulars and separate from any 
Paper read before the Dublin Local Section of the Institution of | other coach. This, no doubt, increases the capital outlay, but the con- 
Electrical Engineers, Jan. 16. venience in marshalling trains, and the perfect subdivisibility of trains 
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ap. rn route (for running on branch lines), more than compensate 
for that. I will now proceed with the general description of the 
installation of a coach, choosing as an example an eight-compartment 
bogie third having two lights in the roof of each compartment of 8 o. p. 
each—total, 16 8-c.p. ampa: On one of the axles is fixed a pulley 
about 18in. diameter by jin. wide with flanges on rim jin. deep. 
From the underframe of the carriage is suspended the dynamo: the 
links which suspend the ‘‘ machine” are provided with a tension bolt 
and locknuts to regulate the tightness of the belt, and thus control 
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the power absorbed by the dynamo at any given speed. Two eight- 
cell batteries of accumulators are also supported by stout iron brackets 
from the underframe. On one end of the body of the coach is fixed 
the switchboard containing the fuses and contacts. A bar provided 
with handles and suppo by brackets reaches across to within 12in. 
of either side. It passes through the switchbox under the cover and 
engages with an ebonite covered pin on the back of the brass switch- 
block, and thereby moves it. The roof, end, and underneath circuits 
consist of lead-covered cable. 

I will subdivide the apparatus as follows for convenience: (1) 
dynamo and automatic switchboard; (2) cella, lighting switch, 
and fuses and arrangement of roof circuit; (3) belt tension and 
lubricating gear. 

I. DYNAMO AND SWITCHBOARD. ° 

The dynamo is shunt-wound, with a ring armature having 22 coils, 
and gives 40 amperes and 20 volts at maximum load. But under 
average conditions about 30 amperes is found sufficient. The brushes 
are carbon blocks secured in a special holder, which I will illustrate 
on screen presently. A little consideration will show you that the 
automatic switchboard has to operate under rather severe conditions, 
must fulfil many functions, and at the same time be certain in action 
and simple in construction to minimise as far as ible the chances 
of derangement. The board on which the various connections are 
mounted consists of a piece of mahogany, A, B, C, D, curved at the 
ends to a radius of about 44in. to permit the dome (dust cover) to fit 
over it, and about 6in. deep from top, A B, to bottom, C D and jin. 
thick. A little observation will show that it is symmetrical about a 
horizontal centre line—i.c., there are five contact cheeks above 
joined to five similar cheeks below. The brush-holders are secured 
to the board by two set screws each, which pass through the 
board, one of which is long enough to clamp the connecting 
wire. Taking the positive side of board first, the various 
eonnections are joined up as follows: The top brush + is 
joined to contact 1, which is connected to contact 1, by wire, as 
shown. Contact 2 is joined to 2, and also to + end of F.M. wire, 
which passes through hole in board. Contract 3 is joined to 6, and 
contact 3, to 7. Contact 8 is joined to the + side of light circuit. 
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Elevation of See-Saw Switch. 


On the negative side, at the edge of board, there are two terminals, 
9 and 10, with an iron wire resistance between them, R. Terminal 6 
is joined to 9, and 7 to 10. Terminal 9 is joined to the + end of one 
set of cells, and terminal 10 to the + end of the other set. The ends 
of the resistance coil are joined to two contaot cheeks, between which 
& brass block is automatically introduced, thus short-circuiting the 
resistance coil when the dynamo is at rest. Taking the negative 
side of the board: the bottom brush - is joined to contact 4,, 
which is joined to 4 on top. Contact 51 is joined to 51, and also 
to the negative end of F.M. and negative of both sets of cells, and 
also the negative wire of the lighting circuit. A rocking arm of 
form shown carrying two insulated copper brushes on two long 
arms joins up the various contacts when the dynamo starts. On 
this rocking arm a short arm at right angles to the long arms 
carrying a block of ebonite is provided to work the lighting switch 8, 
and a short projection engages the short-circuiting switch for cutting 
out the resistance, R. A spring is placed in the barrel of the rocking 
Am, which normally keeps it out of all contacts. A spring-con- 


trolled governor of form shown forces the rocking-arm contacts into 
position when the speed of the dynamo is sufficient to generate an 
E.M.F. high enough to charge the cells. The action is as follows ; 
we will assume that the carriage moves and the armature rotates 
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Diagram of Switchboard, 


clockwise looking from commutator end: First, the rocking arm vurns 
(by friction) till it meets the outer cheek of contacts 4, 5, 1, 2, 3, 
which are higher than the inside cheeks. As the speed increases the 
governor gradually forces in the rocking arm till the brush makes 
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contact with 2, and 3,, thus exciting the field magnet, these contacts 
(and the corresponding ones on top of board) being higher than the 
rest for this purpose. This prevents a rush of current through the 
armature. A slight increase of speed causes all the contacts mentioned, 
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to be joined up, and contact 8 of + lighting see-saw switch is joined 
to terminal 6, and the 5 lug is withdrawn, thus ing 
the resistance between the positive of the cells on charge and the cells 
which supply light The path of the current is as follows: leaves 
+ brushes through 1, 1,, into 2,, up to 2, part there enters field-magnet 
winding; also through 3 to 7 to 10 and into cells, back from cells 
into 5b, through 4 to 4,, and thence to negative brush. The cells which 
supply the light discharge from 9 to 6, 6 to 8, through light switch 
into light circuit and lamps, and back via 51, 5, 4, 4j, to — brush. 


II.—OxLLs AND LIGHTING SwiTCH. 


Two batteries of cells are provided for each carriage, containing 
eight cells per battery. Cells have teak cases jin. thick, lined with 
lead about 18in. high and about 7in. by 9in. There are seven positive 
plates and eight i rus plates, separated by channel sticks of 
ebonite and supported by two inverted V blocks of wood which rest on 
a square of sheet ebonite which fits the bottom of cell case exactly. 
Two sheets of ebonite are interposed between the edges of the plates 
and the lead case, to prevent short-circuiting in case the positive 
plates should expand and touch the case, which it will be seen forms 
part of the negative pole of battery. This latter fact serves to preserve 
the lead from the action of the acid. A float made of pine steeped in 
paraffin wax with two holes ir it, to allow the lugs of plates to pass 
through, serves to prevent spraying of the acid during charging. The 
whole is covered with a teak cover §in. thick, jointed with a rubber 
ring, and secured by four jin. brass bolts and nuts let into the wood 
case. 


III.—LicGnHnTINc Swrrcu AND FUSES. 


The usual form which is fixed on the end of the coach body consists 
of a cast-iron box with lugs on each end for securing to the sheeting, 
and provided with a cover secured by four set screws. The spring to 
hold the switch bar is fixed on the upper portion of the inside of this 
cover. Inside on a slate base are axed the five contacts and the fuses. 
A sliding block of brass long enough to cover two contacts is provided. 
The connections are as follows: 1 and 2 are joined through fuses to 
terminal 8 on dynamo switchboard, 3 is joined to positive wire I., 
and 4 is joined to II. on roof of coach, 5 is joined to 1, and 2 
through covered copper strips; 5 is above 4, and just permits the 
sliding block to move between them with sufficient friction to make 

contact. When the lighting handle is pulled the slider is moved 
off 1 on to 3, thus joining 2 and 3 and lighting No. 1 circuit. It can 
be left in this position, being held by the above-mentioned spring, 
which engages in a notch in handle, if desired. The coach is now on 
half lights—i.c., only one lamp in each compartment is lit. If full 
lights are desired, the handle is pulled still more ; the slider then leaves 
2 and joins 3, 4, and 5 is joined to 1 and 2, hence ali contacts are 
connected, and No. 1 and No. 2 circuits are lit up. In a composite 
carriage which has lavatories, the lavatory lights are always put on 
the No. 1 circuit for obvious reasons. The advantage of being able 
to have half lights are apparent when from any cause the cells 
should happen to become low in charge, as by putting on half 
ie Dp it gives the cells à chance to derive some current from the 
cells on charge; also when a train is waiting some considerable 
time in a terminal station or at a junction. The stations bein 
well illuminated as a rule, there is no need to draw. the fu 
current from the cells, and it is a simple matter for a porter to 
pull the handle of each coach into the full-light position about 
one minute before the departure of the train. Or if a belt 
breaks and comes off and the train examiner reports it to the guard, 
he can p on half lights, and thus economise the charge in the cells 
till such time as he can have a new belt fitted, or else arrive at the end 
of the journey, where the electrician in charge will have matters looked 
after. Even with half lights and good lamps and properly working 
cells there is more light in each compartment than with oil, and about 
the same as with gas. Ioften compared the gas and electric light 
(half lights), and there was a slight advantage on the side of electric 
light (half lights). Whereas, our full lights, and all are in good oider, 
there was about the same difference between electric light and gas as 
there is between gas and oil. I will conclude this paper with a note 
about the lubricating arrangement un dynamo and the method of 
adjusting the tension on the belt. 

On one side of the field m a rectangular brass box is screwed. 
Inside, midway along the bottom, two brass tubes, about jin. 
diameter, are screwed vertically into brass bosses cast in bottom and 
projecting through it. There is a lin. hole in this boss which has a 
conical valve seat on the upper side. Tha bottom of the hole is 
drilled and tapped gin. gas pitch to hold the elbow pipes connected 
to the delivery pipes to the bearings. Inside cach of the upright 
tubes, which are about JJin. high, are two thin brass tubes, which 
have a flange on top and a small conical valve pivuted in bottom, the 
length being such that the valve rests on its seat before the top flange 
‘touches the top of the outer tube. The wick trimming to siphon the 
oil is placed in the inner tube. A spindle is fixed across the box to 
support the iron tongue which engages the flanges of the above-men- 
tioned tubes, and a piece of iron is screwed to the end of the box next 
the magnet having a projection, which is situated about jin. above 
the iron tongue. When the machine starte, and the magnet becomes 
excited, the iron block becomes magnetised (induction), attracts the 
iron tongue, lifts the inner pipes and valves, and thus flushes the 
bearings with whatever amount of oil has collected in the pipe above 
the valve, and continues to allow the oil to flow to the bearings accord- 
ing as the wick trimming siphons it till the machine stops. If from 
any cause the machine does not excite, and the armature continues to 
revolve, the bearings and rocking arm will get seized and torn up after 
about three or four miles’ run. A cover, pivoted at one corner and 
secured by a thumbscrew at the other, completes the oil-box. 

As will be seen from the diagram, the dynamo F.M. is provided 
with a lug on one corner, which is bored to take a lin. diameter pin, 
which passes through two links which are hung from the underframe 
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of the carriage. An eyebolt screwed zin., and provided with lock. 
nuts, is coupled to the centre of the links, and through an 
angle bracket, which is also bolted to the Duderime: When the 
belt is put on, the bracknut is screwed up till the tension on the belt 
dauses the machine to hang nearly vertical. If the pulleys are in 

order, the machine ought to make 25 , which 1s enough 
or ordinary work. The belt which in my experience has 
satisfaction is 24in. three-ply bolata. Some of these belts have given 
over 12 months’ continuous service. In fact, the dynamo pulley (cast 
iron) requires to be re-turned about once or twice before the belt gives 
out. e sand and grit gets embedded in the belt, and actually 
grinds the pulley when it slips. The machine generally begins to 
generate current when the train attains a speed of 10 miles per hour; 
the output increases up to about 35 miles per hour, it then drops about 
three amperes to 32, and remains constant at this, no matter how 
much the speed may increase. The reason being that the tension on 
the belt remaining constant, the machine absorbs enough power at 
that speed, and any attempt to drive it faster causes the belt to slip 
on the dynamo pulley. Obviously, tightening the belt will increase 
the speed of the machine up to a certain limit. 


SOME OF 


iven most 


THE PROBABLE BREAKDOWNS AND THEIR REMEDIES. 


METHODS or TESTING FoR SoME DEFECTS. 


The following have come under my own experience. Among the 
accidents likely to interfere with successful and uninterrupted working 
I may mention: (1) failure of lubrication ; (2) breakage of belt; 
(3) breakage of resistance coil; (4) loosening of lamp caps and 
slackening of terminal screws in lampholder (cracking of porcelain 
insulation) ; (5) short-circuiting of cells due to dislodgement of paste 
or buckling ; (6) cables getting chafed through and touching iron 
frame of coach ; (7) broken lugs or connecting bolts on cells—also 
leakage of acid ; (8) collection of graphite dust from brushes between 
positive contacts and + F.M. contacts. 

The remedies and tests for the above are as follows :—I. This occurs 
from three causes—viz., lowness of oil, choking of oil-pipes, and 
freezing during cold weather. When the pipes become choked they 
must be uncoupled and cleaned with a sharply-pointed steel wire, after 
which they are replaced and some paraffin oil poured through. If 
they are merely frozen and no damage done to brushes, etc., the 
desired result may be obtained by holding a lighted piece of paraffin 
waste underneath the box and pipes. If no ‘‘non-freezing” oil can 
be obtained, ordinary lubricating oil mixed with one-sixth of its 
volume of 1 oil is fairly efficient, although it lacks somewhat 
lubricating body. 

II. Remedy: New Helt.— Sometimes an old one can be made to do 
further service on its return by one of the milesmen, who are 
instructed te do so. The bad part is cut away and a new joint 
made. This can probably be donc once, as an old belt is longer than 
a new one (due to stretching). On the recurrence of the break the 
belt may be scrapped, as it will probably have deteriorated in other 

laces. 

i III. If in a hurry, the breken parts can be twisted together with 
pliers. This, will work quite well till an opportunity occurs to 
replace it. 

IV. When the cap of a lamp (B. O.) becomes loose and the wire 
breaks, the lamp, being useless, must be replaced. Remedies for 
loose connections and broken porcelain are obvious. 

V. To Test Cells.—Having got under carriage, take off dome dust 
cover, place your knee under the machine and raise it, thus taking 
weight off the belt. Press rockiug arm into one set of contacts. The 
machine will then run as a motor. If resistance coil is cool, the cells 
are all right. If on reversing the rocking arm the coil is cool, both 
sets of cells may be taken as right. If the coil heats, there is one o 
more bad cells in either side or both. The practised eye will generall 
perceive from the lights whether there is anything amiss with the cells, 

VI. Leakage due to hole coming in lead case puts the cell out of 
action ; the only remedy is to exchange the cell and repair it in the 
shop. ` 

VII. Lights go out and relight intermittently, they get dim, etc., 
while the coach is in motion, and they are alight (or out) when in 
stations. This is noticeable during wet weather 5 A thorough 
examination should be made, and the defective part should 
renewed when discovered, care being taken to secure it in such a way 
as to minimise the risk of a recurrence of the fault. 

VIII. The field magnet will be continuously excited, thus exhaust- 
ing the charge in the cells, and also allowing oil to leak through to 
the bearings. This is remedied by clearing out the space between 
the contacts with a pointed piece of wood, or other non-conducting 
material. 

-I 


TRADE NOTICES AND NOVELTIES. 


Hart Aeeumulators. 


We have received from the Hart Accumulator Company, 
Limited, Marsbgate-lane, Stratford, London, E., a oopy of 
their 1903 illustrated price-list, in which all information and 
figures as to weight, dimensione, etc., have been revised and 
several new types of storage cella included. Some useful 
inatructions fur erecting and maintaining Hart batteries are 
given. Perhaps the greatest advance is to be noted in the 
traction-type cells, of which several forms are illustrated. A 
special feature is also made of the firm's patent non-corrosive 


terminal. 
Motor Hiring. 


Those of our readers who may wish to hire motorcars wil!, no 
doubt, be interested in a brochure entitled Some Words 
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about Motor Hiring," which has been issued recently by the 
Motor Hiring Syndicate, Limited, Winchester House, London, 
E.C. In this brochure illustrations are given of the different 
types of cars which the company are prepared to hire out, from 
the heavy freight car to a traveller’s run-about. 


Automatic Time Stamp. 


We have received from Meesrs. George G. Blackwell, Sons, 
and Co., Limited, The Albany, Liverpool, a booklet descriptive 
of the ** Automatic Time Stamp," an American invention, for 
which they are the agents in this country. Iu the aoparatus 
the hour, minute, and a.m. and p.m. printing hands or 
indicators are directly connected with a clock, which con- 
tinuously revolves the former inside of a stationary hour and 
minute printing dial die, in the same way that the hands of the 
clock move over the face. At noon and midnight the olock 
automatically changes the positions of the a.m. or p.m. printing 

.indicators. It is claimed, amongst its many uses, that this 
stamp enables an acourate account of the time of the arrival 
and departure of employés to be kept, or the exact amount of 
time consumed in doing work to be checked, so as to prevent 
delay in sending work from one department to another. It is 
also used by telegraph and telephone companies to stamp tho 
time upon telegrams, eto., and by electric light and power 
companies to stamp the time on reports of failure of lights or 


current. 
Soldering Paste. 


From Messrs. Beanland, Perkin, and Co., School Close 
Works, Leeds, we have received some particulars and a sample 
of their ‘‘ Burnley's Rozinal Soldering Paste, which is self- 
adhesive, resembling vaseline in appearance and consistency, 
and will form a flux, it is claimed, better than resin, and with 
far leas trouble. It is free from acid, and unites fine wires 
without oxidisation. There being no waste, it is, moreover, 
very economical in use. We gather that the paste has found 
useful application in connection with telephone work, telegraph 
work, instruments, incandescent lamp caps, armature building, 
overhead wires, arc lamp work, etc. Judging from the qualities 
claimed, it should also be found especially useful on house- 
wiring installation jobs and for cable jointing. We have not 
yet had an opportunity of testing the value of the paste for 
ourselves, but the names of the firms included among its users 
are a sufficient guarantee of its excellence. For instance, such 
firms as Ferranti Limited, Babcock and Wilcox, Limited, 
Cole, Marchant, and Morley, Limited, Mather and Platt, 
Limited, and the City of London Electric Lighting Company, 
Limited, are mentioned among those who use the paste and 
have found it satisfactory, We note that the last-named 
company use it for cable jointing. 


E.P.S. Batteries. 


The Electrical Power Storage Company, Limited, 4, Great 
Winchester-street, London, E.C., have sent us a copy of the 
1905 edition of their catalogue and price-list. Our attention is 
called to the fact that the firm have removed their ** K." type 
of cell from the list, the W. S.“ type having now taken its 
place, beiny more durable and, consequently, less expensive to 
maintain. They can, however, still supply ‘‘ K.” type sections 
or renewals. Their O. K.“ cell, dealt with on p. 21 of the 

t, is a new type which has been specially designed for 
large power stations where it is desired to economise floor 
space. It gives approximately double the discharge rate and 
5 while occupying the same floor space as the firm's 
„P.“ type cell. Oa p. 22 particulars are given of the 
** Carzonode " cell, which is manufactured with a new type of 
negative plate, being specially designed for low maintenance 
rates. In the firm's ‘‘ W. T." type, listed on p. 25, we have 
a ship-lighting cell, which, we are told, has been gradually 
improved during the past two years, and now embodies all the 
latest improvements in cells suitable for the class of work in 
question. From their latest traction cells the firm claim to 
obtain an output of six ampere-hours per pound of complete 
cell when discharged in five hours. Besides à number of other 
interesting types of cells, the list also includes accessory appa- 
ratus for the acoumulator-room, and full instructions relating 
1o the maintenance, erection, and working of E. P. S. batteries. 


Sr 
PERSONAL. 


Mr. F. A. Bond, of the City of London Electric Light Company, 
has been appointed station superintendent at the electricity works of 
the Ilford Urban District Oouncil. 

Mr. Lowe, of the town olerk's department, Maidstone, has been 
appointed collector of electric light accounts as from Jan. 1, 1903, with 
power to sue for and recover the same. 

Mr. W. E. Moss has been appointed hon. secretary to the Liverpool 
Self-Propelled Traffic Association in succession to Mr. E. Shrapnell 
Smith. The new hon. secretary is a son of Mr. W. R. Moss, of Bolton, 
and is a partner in the firm of Messrs. Davies, Benachi, and Co., 
Liverpool. He was educated at Rugby and Trinity College, Oxford, 
and is well known in Liverpool. 


The Stoke Newington Borough Council have appointed (with the 
approva. of Messrs. Hopkinsons and Talbot, the Oouncil’s consulting 
electrical engineers) Mr. Frank W. Armstrong (switchboard attendant ' 
in power station, Great Central Railway, St. Marylebone) electrical 
assistant at a salary of 30a. per week. 

The Cheadle and Gatley Urban District Oouncil have appointed Mr. 
C. R. Brady engineer to superintend the carrying out of the work of 
tramway construction. 

The salary of Mr. R. E. Meade, assistant electrical engineer to the 
Stafford Town Oouncil, has been increased from £100 to £150 per 
annum. 

Mr. Herbert Murton Harding has been appointed as assistant in 
the electrical branch of the engineer's department of the London 
County Council at the commencing salary of £175 a year. | 

The Dundee Town Council on Wednesday appointed Mr. Henry 
Richardson, of Newcastle, electrical engineer at a salary of £400. 

The second annual dinner and smoking concert of the London and 
North-Western Railway Company locomotive electricians was held 
at the Royal Hotel, Crewe, on Saturday, Mr. W. Crook presiding. 
After the usual toasts were. honoured an excellent programme of vocal 
and instrumental music was given, the following gentlemen taking 
p Messrs. J Cooke, W. Robinson, J. Wright, I. Clews, F. Swain, 

. Harrison, R. Dixon, G. Tipler, J. Miles A. Hanson, A. Wheat- 
croft, W. Benley, H. Latham, and J. Adnitt. Mr. W. Gee presided 


at the piano. 
———————— a 
NEW COMPANIES REGISTERED. 


Thomas Slack and Co., Limited.—Capital, £6,000. Objects: 
to take and carry on the business carried on by T. Slack, as Thomas 
Slack and Oo., at Wellington Works, Wellington-road, South Stock- 

rt, cycle and motorcar and vehicle manufacturers, manufacturers of 

eating and electric appliances, electric and general engineers, etc. 

Xpress Motor and Vehicle Manufacturing Company, Limited. 
Capital, £2,000. Objects: to adopt an agreement with T. Clarke and 
to carry on the business of manufacturers of and dealers in motor 
carriages, cvcles, vehicles, eto. 


SEAS Fs RS oi ae a 


LEGAL INTELLIGENCE. 


ELECTRIC FUSE BOXES. 


On the 14th inst. the Court of Appeal, consisting of the Master of 
the Rolls and Lords Justices Romer and Cozens-Hardy, disposed of the 
case of the Reason Manufacturing Company, Limited v. Ernest and 
Moy, Limited, in which the defendants appealed from an order of 
Mr. Justice Byrne, in the Chancery Division, dated April 23 last. 
The plaintiffs brought the action to restrain the alleged infringement 
by the defendants of a patent owned by the plaintitfs, which had 
relation to fuse boxes for electricity supply mains. The object of 
the invention was to avoid the danger and inconvenience of short- 
circuiting. The patent was for the construction and arrangement 
of clectric fuse boxes which automatically prevented access being 
obtained to more than one fuse at a time. The boxes were 
made with a shallow body and a deep lid, and were placed 
back to bac“, and so close together that when one was opened it 
prevented the other from being opened. The main defence was want 
of subject matter foran invention. Mr. Justice Byrne, in the court 
below, held that there was invention in the construction and arrange- 
ment of the boxes, and that, therefore, there was subject matter in 
the invention. He also held that the defendants had infringed the 
patents and granted the injunction asked for. Hence the present 
appeal It was admitted by counsel for the defendants that if there 
was subject matter the patent had been infringed by the defendants, 
but it was contended that the fuse box as arranged by the plaintiffs was 
an old device. 

The Court of Appeal now held that there was no subject matter in 
the patent, and allowed the appeal, with costs. 


ELECTRIC LIGHTING BOARDS. 


In the Winding-up Court on Tuesday, Mr. Justice Buckley heard 
the petition of Mr. O. T. Banks in this case. It was stated by Mr. 


Ashton Cross, who appeared for him, that the company had gone into 


voluntary liquidation. It was proposed to appoint a liquidator to 
act with the voluntary liquidator, and his Lordship stated that if the 
company filed an affidavit to the etfect that the indebtedness did not 
exceed £10,000 he would continue the voluntary ‘winding-up under 
the supervision of the Court. | 


GAS-MAINS AND TRAMWAY CONSTRUCTION, 


On Saturday last, in the King's Bench Divisional Court, the Lord 
Chief Justice and Justices Wills and Channell heard an appeal by the 
Urban District Council of Ilford from the decision of Major-General 
Hutchinson, R.E., who, on June 17 last, arbitrated between the 
Council and the Ilford Gas Company with reference to slleged inter- 
ference with the company's mains by the construction of à tramway. 
In the execution of this work, which was being carried out for the 
Council, the laying of the concrete bed and the formation of earthen- 
ware conduits for the cables prevented the company, it was alleged, 
from connecting service pipes to the gas-mains, or getting at 
others already laid, and the matter went to arbitration on the 
question of whether or not the liability was on the Oouncil to relay 
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the gas-mains for a distance of about 24 miles. 
contentions of the company were supported by Mr. J. H. Brown, 
their engineer, Mr. E. H. Stevenson, and Mr. J. Swinburne, while Mr. 
W. A. Valon was the principa! witness on the other side. 
result the arbitrator decided the dispute in favour of the gas company, 
hence the appeal of Couucil to the Divisional Court. 


At the conclusion of the speeches of counsel for the appellants, and 


without calling on counsel for the company, their Lordships dismissed 
the appeal with costs. 


SEQUEL TO ELECTRIC MAIN EXPLOSION. 


In the Westminster County Court, on Tuesday, his Honour Judge 
Woodfall and a jury had before them the case of Kidd v. the Charing 
Cross and Strand Electricity Supply Corporation, in which the 

efendant company under the 
ty Act to recover £330 for personal injuries 
It appeared that on Sept. 9 last 


laintiff, Wm. Kidd, sued the 

mployers' Liabili 
sustained whilst in their employ. 
year an explosion took place in the electric light main at Panton- 
street, Haymarket. 
ordered by a man name 
nearest box. 


he obeyed the order. Whilst he was so engaged one of the wires fused, 


and as a result his right hand was so seriously injured that he had 


not been able to use it since. 

The Plaintiff was called and gave corroborative evidence. 

The jury, after hearing a number of witnesses for the defence, 
returned a verdict for the plaintiff, assessing the damages at £130. 

Mr. Longstaffe, on behalf of the defendants, asked his honour to 
enter judgment for his clients, on the ground that the verdict of the 


jury was perverse, and was not conaistent with the evidence brought 


before them. 
His Honour said that in view of the importance of the case ke 
would reserve judgment. 


COMPANIES MEETINGS AND REPORTS. 


LONDON UNITED TRAMWAYS. 
On Saturday an extraordinary general meeting of the shareholders 


was held for the purpose of sanctioning an increase in the capital of 


the Company. 

Mr. George White, who presided, said the directors had intimated 
to the shareholders that it was desirable to increase the preference 
vapital from £825,000 to £1,000,000 and the ordinary share capital 
also from £825,000 to £1,000,000. The existing £825,000 preference 
had all been issued and paid up, and of the £825,000 ordinary 60,007 
shares were fully paid up, and on 22,493 £1 had been paid, so that 
when the issues now proposed were made they would have £175,000 
in preference and £359,937 in ordinary capital to be called up. 
It was proposed to issue both the preference and ordinary 
new shares at once, and to call up £1 per share on each; the 
remaining £9 on the preference shares would doubtless be called 
up during the present year, but he did not anticipate any further 
call on the ordimary this year, and possibly not in 1904, as the 
directors would be desirous of amply protecting the position of 
the erdinary dividend, and might decide to issue an amount of 
debenture stock equivalent to the called up preference shares before 
making calls on the ordinary. It was, however, not possible at that 
time to say what might be done, as it really depended on the progress 
of new works and the early opening of additional lines. For instance, 
they would open the Hampton Court group before the coming Easter, 
and that additional mileage would certainly be sufficiently remunera- 
tive to look after all the existing ordinary capital, while subsequently, 
when they opened other lines—probably the first would be the 
Kingston-on-lhames and Surbiton, and the Richmond and Barnes 
groups—would similarly be able to bear the calling up of some addi- 
tional ordinary with the prospect of earning as good a dividend 
on such capital as would be earned by the existing lines 
and the Hampton Court group. The value of the new allotment 
depended largely on the probabilities of calls being made. In view, 
however, of the uncertainties of these calls, the new shares would 
perhaps not at present command a large premium, and he was inclined, 
therefore, to recommend the ordinary shareholders to keep their allot- 
ments, on the principle that in a progressive undertaking of the 
magnitude of the Company there would certainly be remuncrative 
oecupation at no distant date for all the new capital about to be issued. 
The ordinary shareholders of the Company, who were regarded by the 
directors as the only section of the proprietors bearing the trading 
risks of its operations, would be allotted at par the whole of the new 
capital to be created that day. Doubtless many of the preference 
shareholders would take up new shares if they were offered them. 
Continuing, the chairman remarked that the directors' report would 
be issued to the shareholders within a fortnight. He next alluded to 
the arrangement entered into with Messrs. Speyer Bros., who were 
concerned with the electrification and development of the Metropolitan 
District and its allied companies, so as to make 1t really worth the 
while of the Underground Railways group to throw themselves heart 
and soul into the affairs of the London United company: The directors 
proposed to issue with the annual report a map showing the various 
undertakings with which the London United would in the future work 
in harmony ; and immediately the shareholders saw that mapthey would 
begin to realise how vastly important this new relationship was to their 
own undertaking. The London United, with its route mileage of 70 
or 80 miles, increased probably to 100 miles, and traversing all the 
trunk or main routes of Western London, would form a huge gather- 


At the enquiry the 


In the 


The 5 was called upon the scene, and was 

Durston to disconnect the circuit at the 
According to counsel’s statement, he expostulated on 
the ground that the box was too near the scene of the explosion, but 
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ing ground for traffic to serve and assist the Metropolitan District and 
its allied lines. It required no gift of prophecy to foretell that such 
a combination would materially strengthen the position of all the 
companies party to it, and prove of great value from a dividend point 
of view both to thuse interested in the various London underground 
railways, and especie. to the shareholders of the London United 
Tramways Company. The resolutions for the increase of the capital 
were passed without discussion. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


The ordinary general meeting of the shareholders in this Company 
was held on Wednesday at the Cannon-street Hotel, E.C., Mr. G. P. 
Norton presiding. 

The Chairman, in moving the adoption of the report and accounts, 
said they were now at the end of a very difficult and cumbersome 
procedure with regard to the rearrangement of the capital. In order 
to conform with the requirements of the Government of Canada, 
their accounts, which in previous years had been made up to 
March 31, were on this occasion made up to June 30, so 
that the revenue account before them represented the trading 
operations of 15 months instead of 12 months. Since the issue 
of the report they had received advices from British Columbia to the 
effect that their business was increasing again in a manner which they 
had not anticipated. A large numbee of important buildings were 
going up in Vancouver which would require lighting, and for the last 
three months of 1902 there had been an increase in lights of nearl 
2,000 per month, which meant that not only had their lighting busi- 
ness improved in the past, but that it was now increasing practically 
at twice the rate. He wished to thank the shareholders on behalf of 
the Board for the magnificent manner in which they had responded to 
the callfor more capital. They had not up to the present got all the 
capital asked for—viz., £75.000— but a very large proportion of it had 
been received, and they expected to get the remainder. 

The motion was seconded and adopted unanimously. 


CITY AND SOUTH LONDON RAILWAY. 


Report of the directors (with abstract of accounts) for the half-year 
ended Dec. 31, 1902, to he submitted to the half.yearly ordinary 
general meeting of the Company, to be held at the offices of the Com- 
pany, 71, Finsbury-pavenient, London, E. C., on Jan. 29, at 2 p. m.: 

The receipts from all sources for the past half-year have amounted 
to £85,640. 2s. lld., and the cost of working has been £37,714. 
28. 6d., leaving a profit of £47,926. Os. 5d. Inclusive of the balance 
brought forward from June 30 last, the net revenue account slows an 
aggregate total of £49,676. Os. 3d. After making provision for the 
debenture stock interest, and the transfer to the renewal fund of 
£2,000, a balance rcmains available for dividend of £37,043. 18s. 
Out of this sum your directors recommend that the full dividend of 
5 per cent. per annum he paid on the preference stocks, 1891, 1896, and 
1901, and that a dividend at the rate of 34 per cent. per annum be paid 
upon the consolidated ordinary stock for the half-year, leaving a 
balance of £1,268. 18s. to be carried forward to the next account. 
The following table shows the number of passengers, exclusive of 
season-ticket holders, carried since the opening of the railway, and 
dividends paid in each half-year : 


Number of passengers Receipts 
(inclusive of (including 
season-ticket holders). season tickets). 


Half-year ended 


Dec. 31, 1890 (11 days) ........... ... 165,000 ...... £1,568 3 9 
June 30, 1891 ................... •f 2,412,343 ...... 19,403 6 9 
Dee, 31, 181111 „749, 05555 19,798 16 6 
June 30, 189 27ùcù2.ei.w q 2,815,162 ...... ,931 2. 
Dec. 31, 8 999? testor 3,117,602 22,002 17 5 
June 30, 1893 ............... cece eens 3. 146, 560 22,458 6 9 
Des 31, I. 8 3,095,551. 22,067 14 10 
June 30, 18⸗•uuͥuuju 3,585,152 25,564 10 6 
Dec. 31, 1894... eee tenes 3,275,649 ...... 25,540 12 4 
June 30, 8s 8 5,115,199 ...... 23,711 5 8 
Dec: 31, 89 8 35,172,438 ...... 25,780 3 7 
June 30, i % eh eene 5,192,072 ...... 24,021 13 0 
Dec, 31, 1896 ĩ eet 368, 480 25,456 6 9 
June 30, 1897 .............. eee 3,437,810 ...... 26405 3 6 
Dee I I,. serrer 3,337, 8611 25,472 12 10 
June 30, 18999 3,478, 977 ᷑ 7 26,556 16 4 
Dee. 31; 189 8 35,462,814 ...... 26,319 14 10 
June 30, 189h⸗G.:ndU··DH U D 4,540,098 ...... 26,749 3 0 
Dec. 51, 99999999 88 5,442,942 ...... 26,197 14 10 
June 30, 190oÜÖõ D U(Uk• l.. 4,169,717 35,608 2 3 
Dece. 31, 1900 h dees 5,018842 ...... 44,716 311 
June 0 1! cassie tasis 5,887,786  ...... 51,013 17 3 
Dee. 31, 11! Rr 7,008,842  ...... 59,754 14 8 
June 30, 10? eu - nus 9,192,120 76,843 12 3 
Deo. 31, 1902. ... 8 9,877,199 ...... 82,131 7 1 
Total since the opening of the line 98,857,769 ..... £777,852 4 9 


Your directors have the pleasure to again record the satisfactory 
progress of the traffic, enabling them to recommend a considerably 
increased dividend, the highest yet paid by the Company. The Bill 
for the extension to King's Cross, St. Pancras, and Euston has been 
reintroduced, and it is hoped that it will receive the sanction of Parlia- 
ment in the ensuing session as atlording a much needed public 
improvement. The Bill promoted by the City and Brixton Railway 
Company, mentioned in the previous reports, was withdrawn at the 
last moment, and negotiations were entered into by that company for 
the sale of the undertaking to other parties with the avowed intention 
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of dropping the connection with tbis den rid and establishing an 
independent City terminus. As this would have rendered perma- 
nently useless the disused portion of this Company’s railway, your 
directors decided to arrange with the City and Brixton Company to 
take over their Act if parliamentary sanction could be obtained for 
an extension of time fur the carrying out of the undertaking. With 
the view of improving this railway, application has also been 
made in the Company's Bill of this session for powers to ease the 
gradient as it enters the City, and to construct a new station 
in King William.street, connected both with the existing Bank 
Station of this Company and the old King William.street terminus, 
so as to Le approached from both ends without incurring the 
expense of a new station on the surface. Provision is &lso made for 
the construction of a subway between the platform of this new station 
and the Monument Station of the Metropolitan and District Railways. 
These connections will have the effect of converting this Company's 
station at the Bank into a central City station, from which passengers 
will ultimately be able to go to any part of London or thé suburbs 
without the necessity of coming to the surface before arriving at their 
destination, securing at once a large accession of traffic to this 
Compeny and a publie improvement of great importance. The works 
of the Great Northern and City and the Baker-street and Waterloo 
Railways are making steady progress, and when completed both these 
connections will prove valuable feeders to this Company's line. No 
farther progress has yet been made in respect to St. Mary Woolnoth 
Church. The directors retiring by rotation are Mr. 8. Barclay Heward 
and Mr. Harvey Ranking, who are eligible for re-election. The auditors 
retiring are Messre. Turquand, Youngs, Bishop, and Clarke, who offer 
themselves for re-election. 


Dr. REVENUE ACCOUNT. n £ s.d 
Maintenance of way, works, and stations 1,707 10 6 
Locomotive and generating power .. 11,869 12 1 
Harrisge repair 8 1.528 9 10 
Traffic expenses . . S 16,464 9 8 
General ange sue Re sauces s eve 2.689 10 3 
Law Charges Mt . EEE EREET 145 19 2 
Rates and ... 3,077 0 0 
Passonger t 231 11 0 

37,714 2 6 
Balance carried to net revenue account q 47,926 0 5 
£85,640 2 11 

Cr. £ s. d. 
Passengers (9,877,199)............... eee enne 79 354 18 5 
Season tickets (1,556) ..................... . ECC 2,776 8 8 
P ooo eio es eov dace Eee gu m 8 426 7 9 

82,557 14 10 

Transfer fees . RE » 67 12 6 
Rent of property, e xĩ?⁊ ossa taa 2,885 5 2 
Sundry "Tecelpia,. . RR TRIER REIR S Vae UE 129 10 5 
- £35,640 2 11 

Dr. GENERAL BALANCE-SHEET. £ 8. d 
Balance from net revenue account. . 37,045 18 0 
Unclaimed interest ............................ „ 255 14 4 
Interest payable or accruing and provided for.....,......... 5,574 19 7 
Sundry outstanding accounts 10,547 5 5 
Contractor's retention fund.................... . 56,565 3 4 
Renewal account 1.5 . VR Us ved eese e aed vs 1,666 0 0 

£58,252 0 8 

Cr. £ s. d 
Cash at bankers, on deposit at interest. 8,000 0 0 
Ditto, current accounts and on hand ....................... 6,282 10 5 
General eres. 8 8,257 10 5 
Sundry outstanding accounts e 4,098 18 1 
Payments to date in respect of Islington and Euston Bill 5,077 14 9 
Balance from capital account. 28,555 7 0 

£58,252 0 8 


EASTERN TELEGRAPH. 


The report of the directora for the half-year ended Sept. 30 last, to 
be presented to the meeting on the 28th inst., states that the revenue 
for the period amounted to £582,830, from which are deducted 
£156,888 for the ordinary expenses and £69,185 for expenditure 
relating to repairs and renewals of cables, etc., during the half-year. 
After providing £7,533 for depreciation of spare cable, £255 due to 
sundry differences in exchange, and £10,461 for income tax, there 
remains a balance of £338,507, to which is added £5,040 brought 
from the preceding half-year, making a total available balance 
of £343,547. From this balance there lias been paid interest 
on mortgage debenture stock, £31,929 ; dividends on pre- 
ference stock, £34,244; two interim dividends of 14 per cent. 
each on the ordinary stock, £100,000. After carrying £10,000 to 
the reserve fund for maintenance ships and £145,000 to the general 
reserve fund, there remains a balance of £22,383, which is carried 
forward to the next account. The revenue includes £21,472 dividends 
for the half-year upon the Company's investments in other telegraph 
companies. On the lst inst. the tariffs from Great Britain and Europe 
to South and East Africa and Mauritius, and vicer mers, were reduced 
from 3e. to 2s. 6d. per word, under the agreements ſor standard 
revenue entered into with the Governments of Great Britain, Cape 
Colony, and Natal. The meeting of the International Telegraph 
Conference has been fixed to take place in London on May 26 next. 


DIRECT UNITED STATES CABLE. 


The report of the directors for the six months ended Dec. 31, 
1902, states that the revenue after deducting out-piyments, amounted 
to £52,544, as compared with £49,588 for the corresponding period 
of 1901, showing a difference of £2,955 in favour of the half-year 
under review. The working and other expenses for the same pericd, 
including income tax, amounted to £21,747, leaving a balance of 
£250,796 as the net profit, making, with £2,196 brought forward from 
the previous half-year, a total of £32992. For the corresponding 
period of 1901 the working expenses and other payments amounted 
to £21,558. Interim dividends of 3s. per share for the quarter end:d 
Sept. 30, 1902 (paid Oct. 25, 1902), and of 3s. per share for the 
quarter ended Dec. 31, 1902 (payable Jan. 31, 1903), together amount- 
ing to £18,213, have been declared, and after setting aside £10,000 
to the reserve fund account, the balance of £4,779 on the revenue 
account has been carried forward. The reservo fund account, after 
being credited with interest on the investments, profit on sale of 
securities, and amount set aside from revenue, now amounts to 
£478,860, taking the investments at cost price. 


APPOINTMENTS VACANT. 


Junior Draughtsman, in drawing office of central station. See 
advertisement. ö 

Manager, Brighton Corporation Telephone Exchange, Jan. 24. 
Sec advertisement. 

Shift Engineer, Walsall Corporation, £2, increasing to £2. 5s. 
Applications by Jan. 28. 

Draughtsman with general knowledge of electrical and mechanical] 
work. See advertisement. ; 

Foreman (first-class), Bullock Electric Mfg. Co., Cincinnati, 
U.S.A., Winding Department. See advertisement. 

Electrical Engineer capable of taking charge of an important 
electrical installation in the West of London. See advertisement. 


Electrical and Mechanical Engineer, conipany of electrical 
plant manufacturers, ag travelling representative. See advertisement. 


Chief Electrical Engineer, Govan Town Council, £400 per 
annum. Particulars may be obtained from Mr. A. Macdonald, town 
clerk, Town Hall, Govan. Jan. 27. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


West Ham.—The Council invite tenders for accumulators. Tenders 
by Jan. 27. See advertisement. 

Yarmouth.—The Corporation require tenders for two water-tube 
boilers andl economiser. ‘Tenders by Feb. 3. 

Lemberg.—The Austrian Government Railways require tenders 
for electric plant and clectric lighting by March 10. 

Bucharest. The lost and Telegraph Department require tenders 
for 2,000 kilos of zinc ia sheets, Tenders by Jan. 30. 

Meran (Tyrol).—The Municipality require tenders for a water- 
power plant and installation of electric light and power. 

Cleckheaton.—The Urban District Council invite tenders for 
motor booster. Tenders by Jan. 24. Sec advertisement. 

Cardiff.—The Corporation invite tenders for 20 cara of the 
double-leck single-truck type. Tenders by Jan. 29. See adver- 
tisement. 

Bury.—The Electricity Committee invite tenders for accumulators 
for tramway purposes and reversible booster. Tenders by Jan. 26. 
See advertisement. 

Smyrna. The Municipality require tenders for the construction of 
two miles of tramway, electric or otherwise, including rolling-stock, 
etc. No date fixed. 

Ghent.—The Municipality invite tenders for a concession to lay 
down an electric light installation ia the town by March 7. A deposit 
of £4,000 is required. : 

Edinburgh.—The Corporation invite tenders for the electric 
lighting fittings for Colinton Mains Fever Hospital. Tenders by 
Feb. 16. See advertisement. 

Adelaide.- The (i. P. O. require tenders for telephone accessories 
by Feb. 16. Particulars may probably be obtained from the Agent- 
General, 1, Crosby-syuare, E. C. 

Newport (Mon.).—Tenders are invited for telephones, street 
pillars, and switchboard by Mr. H. Collings Bishop, the borough 
electrical engineer. Tenders by Jan. 26. See advertisement. 


Oldham.—The Corporation Electricity Committee invite tenders 
for the supply and erection of exhaust steam oil separator, feed-water 
oil filters, pipework, etc. Tenders by Jan. 27. See advertisement. 


Koloszvar.— The Municipality invite offers for plant for an electric 
light and power station. Particulars may be obtained from the Town 
Clerk, Matyas-Kiraly, No. 1 I. 5, Kolosevar. Tenders by March 10. 


Brighton.—The Council invite tenders for the supply, delivery, and 
erection complete of the overhead trolley construction and equipment 
for the tramways in Old Steine, London-road, ete., Brighton. Tenders 
by Jan 26. See advertisement. 
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Bradford.—The Corporation invite tenders for the supply and | 


delivery at Bradford of steel girder tramrails. Specification, ete., 
may be obtained of Mr. J. H. Cox, M. I. C. E., city engineer, Town 
Hall, Bradford. "Tenders by Jan. 24. 

Tynemouth.- -The Corporation invite tenders fer traction batteries 
and reversible boosters. Specification, etc., may be obtained on 
application to Mr. ©. Turnbull, Tynemouth Electricity Works, 

orth Shields. Tenders by 31st inst. 

Sydney, N.8.W.—Messrs. Preece and Cardew are authorised by the 
Municipal Council to invite tenders for the supply, delivery, and 
erection of arc lamp pillars, brackets, arc lamps, controlling gear, etc. 
Tenders by Jan. 28. See advertisement. 


Madrid.—The Department of Agriculture require tenders for con- 
cession of a narrow- gauge railway from Estella to Vittoria and 
Durango, with a branch from Arroniz to Lerian. A deposit of about 
£2 000 is required. Tenders by Marci: 20. 


Madrid.—Tenders are required for construction of a telephone line 
between Madrid and the Escurial. Specifications may be obtained 
from the G. P. O., Calle de Carretas 10, Madrid. rov. deposit, 
1,000 pesetas ; definitive deposit, 6,000 pesetas. Tenders by Jan. 25. 


Darlington.—The Corporation invite tenders for one Lancashire 
boiler (second extension), steam, exhaust, drain, and feed pipes, feed 
heater, etc. (second extension), traction feeders, returns, etc., and 
permanent-way construction. Tenders by Feb. 13. See advertisement. 


West Ham.—The Corporation invite tenders for the supply, 
delivery, and erection of all poles, fittings, wires, and pillars required 
for the electrical equipment of eight miles of tramway track in the 
county borough of West Ham. Tenders by Feb. 10. See advertise- 
ment. 

Bradford.—The Corporation invite tenders for the supply and 
delivery at Bradford of 230 steel poles for the electrical overhead 
5 of the tramways. Specification, etc., may be obtained of 

r. J. H. Cox, M. I. C. E., city engineer, Town Hall, Bradford. 
Tenders by Jan. 24 

Portsmouth. — The Corporation invite tenders for 12 months’ supply 
of stores, etc., from April 1, as follows—viz., electrical goods, stone- 
Ware pipes, ironmongery, castings, street work (laying cables, etc.), 
and rabi i inealated cable and rubber tape. Tenders to the Superin- 
roren Electric Lighting Station, Gunwharf-road, Portsmouth, by 

eb. à. 

Liscard (Cheshire).—-The Wallasey Urban District Council invite 
tenders for supply and erection of a feed-water softener and grease 
extractor at their electricity supply works, Seaview-road, Liscard, 
Cheshire. Specification, etc., may be obtained on application to the 
engineer, Mr. J. H. Crowther, Great Float, near Birkenhead. Tenders 
by Feb. 19. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for the supply, 
delivery, and erection of electric tramcars complete with trucks and 
electrica] equipments, and tower repairing wagons, and overhead 
electrical equipment of lines and car sheds. Tenders by Feb. 2. See 
advertisement. 

Southampton. —Tenders are invited for the supply and delivery, 
at the Ordnance Survey Office, Southampton, of four special 74-b.h.p. 
slow-s motors, to be direct coupled to shafting to run at 200 r.p.m. 
for driving printing presses; and also of four starting switches and 
resistances for starting and stoppirg the motors. Tenders by Feb. 14. 
See advertisement. 

Stookport.—The Tramways Committee invite tenders for the 
supply and delivery of about 645 tons of grooved steel girder tramway 
rails, 15 tons of tie-bars, and the special work (including points, 
orossings, and curved rails) in two junctions. Specifications, etc., 
may be obtained on application to Mr. John Atkinson, A M. I. C. E., 
. surveyor, Central Buildings, Stockport. Tenders by noon on 

an. 24. 

Haokney.—The Borough Council invite tenders for the construc- 
tion and erection of one 1,000-kw. direct-current steam dynamo and 
&ccessories, and one independent surface condenser with electrically- 
driven pumps. Specifications, etc., may be inspected and obtained at 
the offices of Mr. Robert Hammond, M.I.C.E., consulting engineer to 
the Council, 64, Victoria-street, Westminster, S.W. Tenders by 
4 p.m. on Feb. 12. 

Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. A limited number of copies of a dratt 
agreement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other details, 
can be obtained upon application to Messrs. Davis and Soper, 54, St. 
Mary’s-axc, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed Tramways,” will be received up to 
noon on Feb, 26. 

Batley (Yorks).—The Corporation invite tenders for tramway and 
lighting feeders, distribution and arc light cables, pilot cables, con- 
duits, arc light columns, and accessories ; station wiring, testing 
instruments, and engine-room accessories; steel poles and overhead 
tram equipment ; traction and lighting switchboard, and direct-current 
electricity meters. Specifications, etc., may be seen at the offices of 
the engineers, Messrs. Lacey, Clirehugh, and Sillar, 78, King-street, 
Manchester, and 2, Queen Anne’s-gate, Westminster, and obtained 
from the latter office only. Tenders by Feb. 2. 

Guayaquil (Ecuador, South America) —The Municipal Council 
of Guayaquil, Republic of Ecuador (South America), invite tenders for 
a new installation of public lighting, the light to be gas, electricity, 
or both combined. The Municipal Council will pay monthly for a 
minimum of 1,400 ordinary 15 2-c.p to 5-c.p. lights and 50 80-c.p. 
lights to burn 11 hours daily. The whole of the private house light- 


MT be done by the new installation. Tenders to be received by 
Fe or further information to the Ecuadorian Consulates 


. 12. ape 
at Liverpool, 55, Chapel-walks, or at Southampton, 4, Oriental-place. 


Sydney (N.S.W.).—Tenders will be received at the office of the 
Deputy Postmaster-General, Sydney, up to 2.30 p.m. on Wednesday, 
Feb. 4, 1903, from persons desirous of contracting for the supply and 
delivery of an additional subscriber's section of the present metallic 
circuit branching system multiple telephone switchboard at the 
Central Exchange, General Post Office, Sydney, New South Wales. 
Sealed samples, specification, and general conditions may be seen at 
the office of the Chief Electrician, General Post Office, Sydney. 
Specification and general conditions may also be seen at the General 
Post Office, Melbourne, Brisbane, Adelaide, Perth and Hobart. The 
tenderers must state the shortest time within which the switchboard 
can be delivered at the Central Exchange, General Post Office, Sydney. 


Kangoon.—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all pur within the limits of 
Rangoon Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Co., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and ata as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed cover, 
155 = President, Municipal Committee, Rangoon, and marked 

ectric." 


RESULTS OF TENDERS. 


Mansfield.—The Town Council have accepted the tender of the 
Mansfield Engineering Company for free wiring. 

Swansea.—Messrs. D. Bruce Peebles and Co., Edinburgh, have 
secured the contract for motors from the Corporation. 

Radoliffe.—The District Council have accepted the tender of 
Messrs. Mather and Platt for jet condenser and feed pumps. 

Maidstone.—The Town Council have accepted the tender of 
Messrs. Mather and Platt for erection of coal conveyor track aud 
supporte at £800. 

Hong Kong Dookyard.—Messrs. J. Howden and Co., Glasgow, 
have obtained the contract for one compound high-speed engine, of 
375 b.h.p., and Parker generator. | 

A. M. Peebles and Sons, Limited, Accrington.—Mr. T. Barton, 
Blackburn, has placed the sub-contract for one compound high-speed 
engine, of 75 b.h.p., with J. Howden and Co., Glasgow. | | 

Pontypool.—The Board of Guardians have accepted the tenders of 
Messrs. Alger and Co., Newport, for extra electric light for the 
workhouse at £14. 17s. 6d., and lighting the mortuary at £6. 10s. 

Sneyd Collery.—The General Electric Company (1900), Limited, 
Witton, Birmingham, have placed a sub-contract with J. Howden and 
Co., Glasgo®, for two compound high-speed engines of 400-450 b. h. p. 

Pretoria.— We are informed that the Crown Agent for the Colonies 
has accepted the tender of Messrs. D. Bruce Peebles and Oo., Edin- 
burgh, for 75 motors, varying from 5 h. p. to 15 h. p. for the new 
railway shops at Pretoria. 

H. Tate and Sons, Limited, Silvertown. The India Rubber 
Gutta Percha, and Telegraph Works, Limited, Silvertown, have placed 
the sub-contract for one high-speed engine, of 110 b.h.p., with 
J. Howden and Co., Glasgow. 

London County Council.—The tender of Messrs. Wenham and 
Waters, Limited, to execute the wiring and supply the fittings for 
electric light and electric bell installations at the Olapham station for 
£323. 15s., has been accepted. 

Barnsley.—The Town Council have renewed the contract for the 
supply of meters with Venner and Co., London, for 12 months, at 
the following rates: 3-ainpere meters, £2. 108.; 5-ampere, £2. 15s.; 
10-ampere, £35; 25-ampere, £3. 5s.; 50-ampere, £3. 10s. 

Steam Turbines.—Messrs. C. A. Parsons and Co., Nowcastle- 
upon-Tyne, have secured an order from Messrs. John Pullar and Sons, 
Dye Works, Perth, for one 200-kw. steam turbine-dynamo 105-125 
volts, and have also received an order for one 200-kw. steam turbine- 
dynamo, 480 volts, from Messrs. Keep Bros. and Co., of Birmingham, 
for Western Australia. 

Sunderland.— With regard to the contract for the supply of the 
three-phase dynamo, with Belliss and Morcom engines, referred to in 
our last issue, we understand that the three lowest tenders were 
approximately as follows: Allgemeine Electrical Company, Berlin, 
£17,780; International Electrical Company, £19,130; British 
Westinghouse Company, £19,670. 

Cromer.—The Urban District Council have received the following 
tenders for erection of an electric light station, comprising boiler- 
house, engine and aceumulator rooms, stores, and offices at Cromer : 


J. W. Neale, Buconsthorp ee eee £35,245 15 6 
T- Blyth; fr,... ee to rire ad 5,350 0 0 
Girling and Smith, Cromer (accepted) | ..................... 2,885 0 0 
J. Youngs and Son, Norwich ................. eee 5,239 8 5 
lines Bnte nn. Aa pur ota pei eid 2,900 0 0 
H. W. Barnes, King’s Lynn . 2,905 0 0 
W. Porter, e fccavacieas 3,329 7 0 
R. Chapman, Han wort q 5,410 0 0 
H. Bullen,’ Homes SR haces eei gaviess 3,147 0 O 
F. Minter, Westminster . 3,590 0 0 
G. Elsey, Lowestogfſt(meeP eene ; 0 0 
S. and P. Smith, Great Yarmouth ...... FF TU 0 0 
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Printing Works Equipment.—Messrs. Hazell, Watson, and 

Viney, London, have placed an order with Browett, Lindley, and Oo., 
Limited, for an engine of 160 h.p. for coupling direct to a dynamo for 
their printing works in London. 

Brighton.—The Town Council have received the following tenders 
for tho work of installing electric light at the entrance to the 
Brighton Aquarium : 

G. Virgo, 40, Edward-street (accepted) 


C. G. Reed and Son, Limited, 26, North-street ........... 244 10 0 
H. J. Galliers, 32, St. James’s-street..............cscecee ee e 272 0 0 
G. Hignett and Co., 2, North-street Quadrant. ... 275 0 0 

London County Council.—The County ounci ha received 


the following tenders for rails, etc., required. connection with 
the tramways—track rails, 2,775 tons; slot rails, 1 470 tons; con- 
ductor tees, 705 tons; together with the necessary  oleplates, fish- 
plates, and bolts and nuts: 


E. Le Bas and Co., London . £30,060 5 0 
E. Lomer, London ................ nn 51,079 15 0 
A. Penney and Co., London ...... —e———— ETY 35,505 11 0 
P. and W. Maclellan, Limited, Glasgow (recommended 

for acceptance eee nne "ms 33,876 19 8 
Witting Bros., Limited, London ........................... 55,512 18 0 
J. H. Austin and Co., London ee 36,546 9 0 
Steel, Peecb, and Tozer, Limited, Sheffield............... 37,431 19 0 
W. Scott, Limited, Leeds .................. . 41,483 10 0 
Bolckow, Vaughan, and Co., Limited, London ......... 43,558 0 0 


London County Couneil.—The Council have received the follow- 
ing tenders for the supply and erection of a 50-ton electric overhead 
head travelling crane at the generating station to be established at 
Greenwich, in connection with the electrical working of the Council's 
tramways : 

United Augsburg and Nürnberg Machine Works, 


Nien DOR dee „994 8 0 
C. and A. Musker, Limited, Liverpool (recommended 

lor ACCEPTANCE is oio ceo dero Yun Pee 8 ,100 0 0 
J. Hitchin and Son, Halifax.......................... . 2,174 15 0 
Higginbottom and Mannock, Limited, Manchester ...... 2,670 5 O 
Ransomes and Rapier, Limited, Ipswich... . . 2,841 15 0 
Marshall, Fleming, and Jack, Motherwell . ............... 2,880 5 0 
T. Broadbent and Sons, Limited, Huddersfield ............ 2,895 5 O0 
J. Spencer and Co., Hollinwood ............................-. 2,940 5 O0 
T. Larmuth and Co., Manchester 3,313 15 0 
J. Booth and Bros., Limited, Leeds  .............. ......... 3,412 0 0 
A. Chaplin and Co., Glasgow ....................... esee 5,439 15 0 
J. Adamson and Co., Hyd e 5,596 14 6 
G. Russell and Co., Limited, Motherwell .................. 3,999 5 0 
Jessop and Appleby Bros., Leicester .......................- 4,020 5 0 
Carrick and Ritchie, Edinburnlnd . .. 4,634 5 0 
Rushworth Bros., Colne . . q . DOE 4,757 5 0 


Messrs. C. and A. Musker, Limited, will be allowed to sublet 
the following portions of the work in connection with the manu- 
facture and erection of the crane to the firms named (or to such other 
firms as may be approved by the engineer under the contract)— 
namely: (v) to Messrs. R. S. Newall and Co., Limited, the manufacture 
and supply of the steel ropes for the crane; (b) to Messrs. Kynoch, 
Limited, Bicuinghem. or to the Hadfield Steel Foundry Company, 
Sheftield, the manufacture of the cast steel; (v) to either Messrs. 
Needham and Sons, Manchester, or to Messrs. Heap and Co., Liver- 
pool, the manufacture of the crane girders; and (4) to the British 
Westinghouse Electric and Manufacturing Company the manufacture 
of the motors, controllers, resistances, etc. 


BUSINESS NOTES. 


— a A 


TRACTION. 


Exeter.—The Council have confirmed their resolution to promote 
an Electric Tramways Bill. 

Ilford.—' ihe District Council have decided to adopt the system of 
overlapping 4d. fares on the tramwaya. 

Hindley.—The question wil! shortly be raised in the Town Council 
as to the proposed purchase of the tramways. 

Rugby.—4A light railway scheme is being promoted by a syndicate 
to serve Rugby, Hillmorton, and New Bilton. 

Govan.—The next meeting of the Town Council will consider a 
proposal for a new line of tramways in the burgh. 

Newsome.—A large and enthusiastic meeting of the ratepayers has 
decided in favour of electric tramways in the district. 

Bingley.—The District Council have approved the Bill to be 
promoted by the Mid-Yorkshire Tramways Company. 

Luton.—After a lengthy discussion, the Town Council have decided 
against the light railway proposals for the town and district. 

Portsmouth.—The Tramways Committee propose to issue cheap 
return tickets on the tramcars during certain hours of the day. 

New Zealand.—News has reached us to the eflect that motor 
omnibus services are proposed for eight towns in New Zealand. 

Shelf.—The Bradford Tramways Committee are about to take in 
hand the reconstruction of the Shelf section for electric tra^tion. 

Soothill Nether.—The consent of the District Council has been 
obtained to the proposed Dewsbury and Waketield tramway scheme. 

Newton.—The South Lancashire Tramways Company are applying 
for additional powers with regard to the construction of tramways in 
this district, 
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Ashton.—Messrs. Dick, Kerr, and Co. have been requested to 
supply the remaining six cars on order for the tramways with steel- 
tyred wheels. 

Derbyshire.—The proposal to construct a light railway from 
Ashby through Swadlincote to Burton is generally welcomed by the 
County Council. | 

Hampton. —Formal dissent has been lodged on behalf of the District 
Council to the Bill being promoted this session by the London United 
Tramways Company. 

Slough.—The London United Tramway Company are renewing 
their proposals to extend their system of tramways along the Thames 
Valley into this district. 

Scarborough.—It is decided to apply for a loan of £3,500 for 
paving from kerb to kerb with creosoted deal blocks in connection 
with the tramway scheme. 

Nelson.—A proposal that the Town Council should take over the 
Barrowford light railway order and construct and work the line in the 
towrship has been rejected by that body. 

South Shields.—A special meeting of the Town Council has con- 
firmed the promotion by the Corporation of a Bill in Parliament to 
enable them to construct tramways in the borough.. 


- Dundee.—The manager of the tramways has reported to his com- 


mittee that the Board of Trade insisted on the cars carrying red rear 
lights, and that he had complied with the regulation. 

Brockley.—Another public meoting has been held in support of 
the movement for the establishment of electric tramways from New 
Cross through Brockley and Forest Hill to Sydenham. 

Cheadle and Gatley.—The Urban District Council are making 
enquiries with reference to a loan for tramway purposes. They are 
not opposing the Manchester Southern Tramways Bill. 


Barking.—The Light Riilway Commissioners have submitted to 
the Board of Trade tor confirmation an order made by them for the 
construction of light railways in the urban district of Barking. 


St. Annes. —Rapid strides are being made with the construction of 
the new electric tramways in St. Annes and Lytham. There is every 
prospect of the lines being ready for the opening in May next. 


South Bank.—The Urban District Council have decided to call a 
joint meeting of the South Bank, Eston, and Ormesby Urban District 
Councils at an early date to discuss the question of the tramways. 


Carlisle.—The success of the adoption of 4d. fares on a portion of 
the system of the Carlisle Tramways Company has been so marked 
that the directors have decided to apply 4d. fares to the whole of the: 
routes, 

Solihull.—The District Council have entered into an agreement 
with the City of Birmingham Tramway Company with respect to the 
prope tramways to Shirley, and from Lincoln-road to St. Bernard’s- 
road, Olton. 

Brighton.—The Tramways Committee have resolved to apply to 
the Board of Trade for sanction to the borrowing by the Council of 
£18,670 for the construction of tramways on the Old-steine and 
London-road routes. 

Holme Cultram.—The Urban District Council have decided to 
din the proposal of the promoters of the West Cumberland 
electric tramways to apply for an extension of time in which to 
commence the work. 

Stroud.—The Urban District Council have given their consent to 
the construction of the tramways within this district proposed to be 
authorised by the Stroud and District and Cheltenham l Bill 
for Standing Order purposes only. 

Hull. — The Newland-avenue seetion of the electric tramway system 
has been opened for public traffic. With this extension, the route 
known as that of Spring-bank will be exactly 24 miles in length, and 
the fare for the whole distance will be 1d. 

Weston · auper-Mare.— The surveyor has been instructed to give 
notice to the tramways company of the defective condition of their 
track in many places in the district, and to require that the same be 
put into good condition and repair forthwith. 

Stockton Heath.—The Parish Council at a special meeting have 
decided to support the Warrington Corporation light railway order 
under which the Corporation propose to extend their tramway system 
from Stafford-road to Victoria-square, Stockton Heath. 

Cheltenham. —The Board of Trade have just issued an order autho: 
rising the extension of the Cheltenham light railway to Charlton Ki 
and Leckhampton, suburbs of the town on the east and south sides 
respectively. The work will be put in hand in March next. 

Beckenham.—The critical point in the tramways question is now 
at hand, and the ratepayers are asked to give their vote by the 29th of 
this month on the proposals of the Council to promote a Bill i 
Parliament for powers to construct tramways in their district. | 

Baildon.—Among the terms of agreement between the District 
Council and the Mid-Yorkshire Tramways Company is a provision 
giving the right to the Council at any time to supply current for the 
running of the cars in their own district at a fair market price. 

Central London Railway Co.—The ordinary meeting of this 
Company will be held at the Holborn Restaurant on the 4th prox., 
at 12.30 p.m. An extraordinary meeting will follow to consider a 
motion to create and issue £150,000 additional ordinary capital. 

Bolton.—With regard to the proposed connection between the. 
Bolton and Bury tramways at Black.lane, a sub-committee of the 
Bolton Tramways Committee has been appointed to confer with the 
Bury Corporation and other authorities concerned in the matter. 

Worthing.—The voting papers for the purpose of taking a poll of 
the town on the question as to whether the Corporation shall promote 
a Tramway Bill of their own in the coming session of Parliament, 


136 


THE ELECTRICAL ENGINEER, JANUARY 23, 1908. 


will be delivered on Tuesday, Feb. 10, and collected on Saturday, 
Feb. 14. 


Folkestone.—Although the Town Council were granted a light 
railway order several months ago they have up to the present done 
nothing with it. A model of the Dolter system of electric traction is 
now on view in the town, and has been inspected by officials of the 
Council. 


Coventry.—4A special meeting of the proprietors of the Coventry 
Electric Tramways Company will be held oa Feb. 6 for the purpose of 
considering Bills to construct additional lines, and for other purposes. 
The support of the Town Council to the scheme has already been 
obtained. 


Bollington.—The Urban District Council are taking the advice of 
parliamentary agents relative to the Macclesfield and district tram- 
ways as to whether any clauses in the Bill require alteration, and 
whether in the interests of the Council any additional clause or clauses 
are necessary. 


Wallasey.—On Wednesday night last week the tramway staíl of 
the District Council, to tie number of nearly 70, were entertained to 
supper in the Albert Hall, New Brighton, the expenses of the gather- 
ing being defrayed by the voluntary contributions of passengers during 
Christmastide. 

Wolverhampton.—The general manager of the tramways has now 
instructions to allow the use of special tramears to parties requiring 
to proceed home after social gatherings or late meetings, at a minimum 
charge of 5s. The cars will not, however, be permitted to run later 
than midnight. 


Douglas.—A deputation representing nearly 200 ratepayers 
attended at the last meeting of the Town Council, and presented a 
memorial on the working of the tramways, suggesting au alteration of 
the existing arrangement of stages and fares, and charging less fares 
for short distances. 


Leicester.—The Tramways Committee of the Corporation have 
visited the works of the Brush Electrical Engineering OI as at 
Loughborough and made an inspection of the car department. It is 
stated that the order for the new electric cars will probably be placed 
with this company. 

West London.—T wo electric cars on the London United Tramways 
system collided on interlacing lines at the foot of Acton-hill The 

sengers were shaken, but no one was injured. After a delay of 
halt an hour both cats, neither of which was seriously damaged, were 
replaced on the track. 


Lewisham.—The Borough Council have agreed to dissent from 
the applications in counection with the Beckenham Urban District 
Council tramways, the Croydon and district electric tramways, the 
London County Council tramway on Blackheath-hill, and the City 
and Crystal Palace Railway. 


Perth.—An attempt to deprive the Tramways Committee of the 
powers conferred on them by a resolution of the Town Council to 
purchase the tramways and to appoint a consulting engineer in con- 
nection with the proposed electrification of the lines, was defeated at 
the meeting of the Corporation on Monday. 


London-Brighton Scheme Abandoned.—The promoters of the 
London and Brighton Electric Express Bill have decided to suspend 
their application to Parliament until next year, to enable, it is stated, 
the pending arrangements for the construction of the monorail line 
between Manchester and Liverpool to be completed in the meantime. 


Whitehaven.—The principal object of the Tramways Bill which 
is being promoted this session is to extend the time for the construc- 
tion of the line. The Bill also provides that the period after which 
the Corporation can purchase at market price be extended from 30 to 
40 years, and tho period of purchase under the General Tramways Act 
from 42 to 50 years. 


Gloucsster.—The Rural District Council have confirmed their 
sinction to the construction of the tramways proposed to be autho- 
rised by the Stroud District and Cheltenham Tramways Bill, without 
prejudice to the right of the Council to appear before the committee 
on the Bill in support of such clauses and provisions for their protection 
as they may deem necessary. 


Cardiff.—Objections have been lodged to the Cardiff tramways 
provisional order on behalf of the Marquis of Bute, the Great Western 
Railway Company, the Rhymney Railway Company, the Llandatf and 
Dinas Powis Rural District Council, the Cardiff Property Owners and 
Ratepayers’ Association, the Tal! Vale Railway Company, and the 
Rhymney Railway Company. 

Swansea.—The borough surveyor has been instructed to get prices 
and tenders from motorcar makers, and report to the next meeting 
with reference to a motorcar service in the town. Notice has been 
served on the Swansea Tramway Company requiring them to sell the 
sections of their system authorised by the Swansea Improvements and 
Tramways Act, 1874, to the Corporation. 


Halifax.—The proposal of the Corporation to extent the tramways 
to Greetland by means of a lift or incline, instead of running the cars 
down Salterhebble-hill in the ordinary way, has aroused intense local 
feeling. The agitated condition of the borough was last week reflected 
. ata towns meeting which took place iu the Mechanies' Hall, when a 
resolution was carried rejecting the scheme. 


Farsley.—At this week's meeting of the District Council the 
question of the reduction of the tramway fares within the city of 
Bradford was discussed. It was unanimously decided to request the 
Bradford Committee to extend the ld. fare from Bradford to the 
city boundary, and make the fare for the remainder of the distance 
from the Junction Hotel to Stanningley 1d. 


Stroud and Cheltenham. —Dcfore Mr. Campion, proof was given 
ou Wednesday of the compliance with the Standing Orders of Parlia- 


ment by the promoters of the Bill for the incorporation of the Stroud 
District and Cheltenham Tramways Company, with & capital of 
£200,000, for the purpose of constructing a comprehensive system of 
electrical tramways in the county of Gloucester. 

Cavebil and Whitewell Tramway Co.—The directors of this 
Company have resolved to recommend to the shareholders the pay- 
ment of a dividend at the rate of 5 per cent. per annum, free of income 
tax, for the half-year ending Dec. 31, 1902. This Compauy is 
practically controlled by the British Electric Traction Company, who 
are about to convert the system to electric traction. 

Gordon Bennett Cup.— A memorandum has been sent by the 
Automobile Club of Great Britain and Ireland to members of Parlia- 
ment representing Irish constituencies, together with a letter, asking 
if they will support a Bill in Parliament which will enable the Gordon 
Bennett Cup race to take place in Ireland on a certain day next summer 
over a specified course during certain specified hours. 


Metropolitan Railway Co.—The lialf-ycarly meeting of this 
Company will be held at the Cannon-strect Hotel, E.C., at 12 o'clock 
on 30th inst. The directors recommend a dividend on the consolidated 
stock for the half-year ended Dec. 31 at the rate of 24 per cent. per 
annum, as compared with 24 per cent. per annum for the second half 
of 1901, carrying forward a balance of £21,000, as against £20,276. 


East London Railway Co.—Mr. J. C. Smith, speaking at the 
half-yearly meeting of the Company on Tuesday, and referring to the 
competition by omnibuses and tramways, suggested that it should be 
met by reducing the fare from New Cross from 3d. to 2d. Then, if 
ever there were a time for taking up the question of electricity, he 
considered it was now, and he thought something in that diroction 
should be done. 


South Staffordshire.—Failing proof of the consent of the road 
authorities, Mr. Jeune has found that Standing Orders have not been 
complied with by the South Staffordshire Tramways Company in 
respect of the Bill by which they are seeking power to construct new 
tramways in Tipton, to lease a portion of the tramways belonging to 
the Wedaesbury Corporation, and to work their entire system by 
means of electricity. 


Edinburgh.—A provisional order has been deposited for the incor- 
poration of the Edinburgh and Queensferry Tramways Company, with 
the object of constructing three sections of tramways, which, taken 
together, will comprise a single line just under eight miles in length, 
commencing in Edinburgh at the south-east end of Quoeensferry-street 
and terminating in Queensferry-road. The capitalis to be £72,000, 
with the right to borrow £24,000. 


Mersey Railway —A commencement with the electrical operation 
of this railway will be made in the last week in February. Arrange- 
ments have been made for effecting it in a single day—that is to say, 
steam trains will cease running in the evening &nd a full service of 
electrical cars will commence on the following morning. The 
supercession of the steam service has been delayed somewhat by the 
non-delivery of the electric trains. 


Crystal Palace Tube Abandoned.—It is officially notified that 
the promoters of the Bill for the construction of a tube railway from 
Cannon-street to the Crystal Palace will not proceed further with this 
scheme during the ensuing session of Parliament. The share and loan 
capital that was proposed to be raised under the powers of this Bill 
was £4,600,000. The scheme in principle was similar to the one that 
was rejected by Parliament last year. 

Dubli and Lucan Electric Railway Co.—Tlie accounts of this 
Company for the six months ended Dec. 51, 1902, show a profit on the 
half-year's working of £1,415, after providing for debenture interest. 
There is the sum of £1,122 available for dividend, out of which the 
directors recommend the payment of half.year's dividend on the 
preference shares, amounting to £475, carrying £300 to reserve 
account, and leaving £347 carried forward. 


Bristol.—4A serious electric tramcar accident occurred at Bristol on 
Tuesday. A Clifton down car was proceeding along Stokes Croft in 
the direction of the city, when, owing to an obstruction in the points, 
it got on the wrong line and collided violently with another car, which 
was running from the city to Horfield. Both cars were fairly full, 
and the impact was so great that the passengers were much shaken, 
whilst the cars were considerably damaged. 

Aberdeen.—The Caledonian Railway Company and the Great 
North of Scotland Railway Company are both opposing the Corpora- 
tion tramways order which has been applied for. By this order powers 
are sought to construct additional tramways. The Tramways Com- 
mittee have resolved on the heads of an agreement to be submitted to 
the promoters of the Suburban Tramway sclieme as to a working 
arrangement between the company and the Town Council. . 

Hove.—The question of trams or no trams for this place has been 
settled, as far as the Corporation are concerned, by a majority of 
1,074 votes against the Town Council's proposal to promote a Bill in 
Parliament empowering them to establish an electric system in the 
borough. The figures wer 4,185 votes against the Bill and 3.111 votes 
in favour. There was, however, a majority of 355 voters in favour of 
the Bill, 2,161 persons voting for it and 1,806 against. The result, 
however, is that tlie Corporation Bill cannot be proceeded with. 


London Traffic Problem.— We understand that the Government 
have appointed several gentlemen a Royal commission to enquire into 
the state of the traffic in London. The names of the members will 
be published in a few days. The commission will be asked to review 
the railway, tramway, und the omnibus systems, and will be expected 
to make recommendations which will guide parliamentary committees 
in dealing with future schemes for the development of the means of 
transit within the Metropolis. 


South Lancashire.—It is reported that the South Lancashire 
Tramways Company have acquired the whole of the properties of the 
New St. Helens and District Tramways Company in order to complete 
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their through route from Liverpool to Bolton ria St. Helens and 
Leigh. The St. Helens system has branches at present to Haydock, 
Denton's Green, and Parr, but all become the property of the South 
Lancashire Company, who also hope to shortly open the Atherton-to- 
Hindley route, a Board of Trade inspection having been invited. 

Bromley.—At a special meeting of the Bromley Rural Council, the 
application of the British Electric Traction Company for the Council's 
support to a Bill empowering the compiny to provide tramways or 
light railways in the district was GonBidered, the initial line proposed 
being between Sevencaks and London. The general opinion was that 
the Council should not oppose the Bill, provided that the Council's 
interests in respect to the highways were safeguarded. The seal of 
the Council to their previous consent to the schemo was, however, 
cancelled. 

Glasgow.—An electric car collision occurred at the junction of 
Eglinton-street and Pollokshaws-road Jate on Wednesday night last 
week. The accident was unattended by any serious injuries to the 

engera travelling in one of the cars, though both vehicles were 

ly damaged. Proposals to utilise the tramway for the romoval of 
refuse have been considered by a sub-committee of the Corporation, 
who have agreed to recommend that the subject be not meantime 
further considered, as they consider that the suggestion is not 
practicable. 

Gravesend.—The British Electric Traction Company propose to 
equip the tramways with a system of signalling the same as is in use 
on the Dover lines. It involves the placing of pillars along the streets 
which must be within the reach of the drivers of the cars. The Town 
Council fear that these pillars will cause obstruction in the streets, 
and have, therefore, refused to sanction the company's proposal, the 
resident electrical engineer having reported to them that there aro 
other methods of signalling which are free from the objectionable 
feature in question. 

Brhdford.—The general manager of the Corporation tramways, 
Mr. C. J. Spencer, has made a report on the subject of tram fares in 
the city, and in it he says that the receipts between Bradford aud 
Thornbury have not suffered owing to the reduction in the fares. 
Dealing with the issuing of workmen's tickets, he has complaints to 
make against the workmen abusing the system, and also of those who 
are not workmen taking advantage of the cheap tickets. Mr. Spencer 
adds that he does not see any hope of there being a universal 1d. fare. 
The manager is to make a report on the organisation of parcels traffic. 

Mid-Yorks Tramways Bill. —This Bill, particulars of which have 
appeared in previous issues, has passed the Examiner of Private Bills 
at the House of Commons on Standing Orders. Mr. Quin, engineer 
to the scheme, gave the length of the various sections of tramway, 
and stated that the negotiations with the Bingley Council were prac- 
tically concluded, only the legal adjustment remaining. Under the 
agreement the company were to make and maintain the tramways for 
50 years, and to pay to the Council £500 per annum, in consideration 
of which the Council were to undertake the maintenance of the roads 
traversed. 

Sheffield. —The largest work of tramway extension and reconstrue- 
tion now in hand in Sheffield is that on the Hillsborough section. 
This is the only one of the old horse sections remaining to be relaid 
and prepared for electric traction. The paving for the whole of the 
Hillsborough section, excepting in front of the barracks, is of wood 
only. Wood has been laid wherever the track has been reconstructed 
up to the present, and this policy will be continued until a stretch of 
wood paving reaches from the centre of the city to the barracks, and 
from Holme-lane to Dykes Hall.road. The cost of wood paving up to 
date is about £23,000. 

Newport (Mon.).—The staffing of the new tramway undertaking 
has shown the necessity for the appointment of eight new assistants. 
In their Tramways Bill the Corporation took powers to obviate the 
erection of steel standards in High-street and other thoroughfares by 
a series of wall rosettes to carry the overhead wires, but the Tramway 
Committee and the leaseholders of the houses where the rosettes would 
have been erected could not agree on terms, and at a meeting of the 
committee it was decided to revert to the steel standards. It is 
expected that the electrical system will not be working before the 
middle of April or the beginning of May. 

Additional Traffic Eeturns.—Anglo-Argentine, £704 increase; 
Barcelona Ensanche y Gracia, £81 increase; Barcelona, £26 decrease; 
Brisbane, £104 increase (month of December, £11,534, increase £243) ; 
British Columbia Electric (month of November), £377 increase; 
Buenos Ayres and Belgrano Electric, £133 increase (month of 
December, £13,960, increase £820); Calcutta, £567 increase; Cape Town 
(month of December), receipts £17,694, expenditure £10,161 ; Isle of 
Thanet Electric, £60 decrease ; Mexico Electric (month of December), 
receipts £42,520, expenditure £25,400; Perth Electric, £184 increase ; 
Port Elizabeth (month of December), receipts £4,861, expenditure 

Stanley Automobile Show.—This show was thrown open to the 
public on the 16th inst. About 70 manufacturers are represented, 
among them being many of the most important British firms. Oars 
of almost every type, size, ee and motive power are in a profusion 
that should give the intending purchaser every chance of suiting his 
whims and his pocket at the same time. There seems to be no doubt 
that British firms are now making strong eflorts to keep pace with 
their foreign competitors in the catering for an increasingly popular 
sport. The exhibition, which will remain open until the end of this 
week, contains many interesting features to the engincer as well as to 
the layman. 

Light Railways. - The Board of Trade have recently confirmed the 
following orders : (1) Cheltenham and District Light Railway (Exten- 
sions No. 2) Order, 1903, authorising the construction of light rail ways 
in the county of Gloucester, in the borough of Cheltenham, and in 
the urban district of Charlton Kings; (2) Amesbury and Military 


Camp Light Railway (Bulford Extension) Order, 1903, authorising 
the construction of a light railway in the county of Wilts, from 
Amesbury to Bulford ; (3) Padstow, Bedruthan, and Mawgen Light 
Railway Order, 1903, authorising the construction of a light railwa 
in the county of Cornwall, from Padstow to Tregurrian, in the paris 
of St. Mawgan. | | 
Doncaster.—Major Druitt, of the Board of Trade, has inspected 
the Wheatley section of the Corporation tramways, and the line being 
found satisfactory, the electric cars began running at once. A local 
inquiry will be held by the Light Railway Commissioners to consider 
the application of the Corporation for extension of the tramways on the 
27th inst. The Council have passed the following resolution : *' That 
additional passengers be allowed in the interior of the car beyond the 
number for which seating acconimodation is provided therein to the 
ifumber of 12 only on Saturdays from 12 noon and on the race days 
and other holidays throughout the day, and on other days at times 


. when the weather is inclement.” 


Bury, Rochdale, and Oldham Tramways.—A meeting of repre- 
sentatives of all the local authorities interested in the acquisition of 
the undertaking of the Bury, Rochdile, and Oldham Tramway Com- 
pany was held at Rochdale last week. The main business was the 
question of the valuation of the undertaking as estimated by the valuer 
appointed to act for the authorities, and it is ex pꝛcted that his figures, 
together with those of the company's valuer, will shortly be made 
known. The question of submitting the matter to arbitration will 
then be considered. At the present time the Salford Corporation trame 
are beiog run to Prestwich, and should these lines be continued to 
Besses there would be a double connection between Bury and Man. 
chester. 

Leeds.—A meeting of the Tramways Committee this week was 
attended by a deputation from the Farnley epee Association, 
who drew attention to the great need of the Farnley district for 
tramways, and urged the earliest possible construction of the 
Whitehall-road extension, powers for which have already been 
secured. A second deputation was afterwards introduced, consisting 
of occupiers of property in the Hyde Park-road district, who lodged 
a protest against the proposed tramway along Hyde Park- road. for 
the construction of which the committee had applied for powers a 
month ago. The committee promised seriously to consider the views 
of the memorialists before laying the line between the end of Moorland- 
road and Hyde Park. 

Chatham.— Another accident occurred on the light railway system 
here last week, though, fortunately, with no such disastrous results as 
attended the fatal accident a month or two ago. A car had proceeded 
half way down the Maidstone-hill, leading into the town, when at 
the bottom of the hill it got beyond control, and failing to keep the 
rails, collided with the brick wall of the bridge spanning the road at 
this spot. Happily, the car maintained its equilibrium. The 
passengers, mostly dockyard men, were thrown to the floor by the 
violence of the*impact, and three received injuries necessitating treat- 
ment at St. Bartholomew's Hospital, but they were not detained. 
Several of the other passengers were shaken and bruised. The 
accident is attributed to the slippery state of the metals. 


Manohester.—Tho Corporation Tramwiys Committee are making 
a determined effort to me:ge the whole of the electric tramway 
converging into the city from surrounding communities into one great 
system, witha central governing authority. Iu addition to the 100 
miles of track which they already control, it was reported to the last 
meeting of the committce that sub-committees are negotiating with 
the local authorities of Altrincham and Ashton-on-Mersey with a view 
to obtaining a lease of a new tramway route projected between those 
townships. Two other schemes have, however, been framed by 
private companies, one being the British Electric Traction Company 
and the other the Southern Tramways Company, but the eee of 
Manchester are, favourably regirdei, and it is expected that the 
private Bills will be jointly opposed by the three authorities. 


Rapid Transit.—We take the following amusing satire from a 
provincial contemporary: Scene. —A roof garden restaurant in the 
thirtieth storey of a London hotel. Time.—An afternoon in 1922. 
' I'm off to Liverpool after luncheon.’ By the electric '' Rather 
I'm not enough of an antiquarian to take the steam railway. I wonder 
why they keep it going.” That's what we wondered about the bus 
lines in the Strand 20 years ago.’ ‘1’ll be back in town before dinner; 
I'm stopping in Liverpool only an hour. Can you dine with me?’ 
‘Yes, if I'm not kept in Paris I'm running over this afternoon.’ 
‘Take the Channel Tube and you can easily be back by dinner time.’ 
Easily. I'll send you a Marconi if I'm delayed. I may go on to 
Rome, and then I shau't be back before to-morrow.’ ‘I hear they are 
going to run the Edinburgh electric through to Paris next year.' 
‘Yes, how slowly we are getting real rapid transit. 

Kensington.—The Law and Parliamentary Committee of the 
Borough Council have considered the und rmentioned s:hemes which 
affect the borough: Central London Railway; Great Northern, 
Piccadilly, and Brompton Railway ; Clapham Junction and Marble 
Arch Railway; Metropolitan District Rulway (Works); and Metro- 
politan District Railway (Various Powers). With regard to the firat 
two the committee recommend that they be opposed, and with refer- 
ence to the third scheme they advise that a communication be 
addressed to the First Lord of the Treasury, urging that the public 
requirements should not be left to the rival chances of competing 
schemes, and that it is desirable that a general plan for an inter- 
communicating railway system for the Mctropolis should be formulated 
by a competent tribunal before any of these schemes are allowed to 
proceed. Concerning the two District Railway Bills, they are to be 
opposed in the event of the refusal of the company to insert clauses for 
the protection of the Council's interests. 

Camberwell.—A letter was received at the last Borough Council 
meeting from the London County Council stating, in reference to the 
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revious correspondence on the subject of the suggested widening of 
nmark-hill, Champion-park, Grove-lane, Dog Kennel.hill, Grove. 
vale, and Lordship-lane in connection with the proposed construction 
of a tramway along these thoroughfares, that the County Council had 
been in communication with the Lambeth Borough Council with a 
view to inducing that authority to contribute one-third of the net cost 
of the street widenings in Lambeth. Up to the present time, however, 
the Lambeth Borough Council had declined to make any contribution, 
and in these circumstances the Improvements Committee had not felt 
justified in advising the County Council to undertake the work. The 
neral Purposes Committee recommended that, having regard to the 
extreme urgency of the tramway extension, the County Council be 
asked to proceed at once with the work, irrespective of any difficulty 
in their negotiations with other authorities, and this was agreed to. 


St. Marylebone.—The Law and Parliamentary Committee of the 
Borough Council have considered the London County Council (tram- 
ways and improvements) scheme, by which it is proposed to construct 
a double line of ttamways from St. Pancras to the southern end of 
Tottenham Court-road, and also a double line of tramways, 3 miles 
5 furlongs in length, from Shoot-up-hill along Edgware.road to the 
junction of the Bayswater and Edgware roads at Marble Arch, and 
have resolved to withhold their consent to the proposed lines, and to 
take necessary steps for the proper opposition to the Bill in Parlia- 
ment. As to the schemes for the construction of railways from 
Clapham Junction to Marble Arch, in one cise it is not proposed to 
acquire any land or premises for station purposes in this borough, and 
it is presumed, therefore, that use will be made of the station autho- 
rised by the North-West London Railway Company's Act on the 
Paddington side of Edgware.road ; but in the case of the other scheme 
the company propose to compulsorily acquire for the erection of a 
station certain premises at Marble Arch. The committee have there- 
fore resolved to present petitions to Parliament against the two 
Clapham Junction and Marble Arch Railway schemes. 


Birmingham.—Alderman Beale, as chairman of the Tramways 
Committee, has convened a conference of the various local authorities 
in the district with a view to arriving ata satisfactory settlement of 
the tramways question. It is understood that all the authorities are 
willing to meet the representatives of the City Council, and that the 
conference will take place at an early date. In this way it is hoped 
that an amicable arrangement will be arrived at on the subject of the 
future of the city and district tramways. The Tramway Bill pro- 
moted by the City of Birmingham Tramways Company on Tuesday 
came up before the parliamentary examiners. The examiner objected 
to certain clauses relating to the censtruction of a tramway on the 
Stratford.road to Shirley, and on the Warwick-road to Solihull, on 
the ground that the consent of the road authorities—namely, the 
Warwickshire and Worcestershire County Councils—had not been 
obtained. With this exception the Bill passed the Examiner, and 
will now come before the Parliamentary Committee in the usual way. 
The promoters intend to appeal to tlie Standing Orders Committee to 
waive the technical objection on the ground that the local authorities 
chietly concerned have consented, and that the terms sought to be 
imposed by the County Councils are too onerous. If the application 
is refused, a Bill will be promoted next year dealing solely with the 
proposed extensions on the Warwick and Stratford roads. 


Three-Phase Locomotives.—In view of the great interest in the 
question of the electrification of main-linc railways at the present, it 
is instructive to see what is being done in this direction in other 
countries. Information has just reached us to the effect that Messrs. 
Ganz and Co., of Budapest, the licensors of the well-known Scotch 
firm of engineers, Messrs. D. Bruce Peebles and Co., have succeeded 
in securing the order for three high-tension three-phase locomotives 
for the Adriatic Railway. These locomotives will be the largest in 
Europe when completed. When used with passenger trains each 
engine will be capable, running at a speed of 40 miles per hour, of 
exercising a normal tractive force of 8,000lb. and a maximum tractive 
force of 12, 000lb. When used with goods trains, running at a speed 
of 20 miles per hour, each locomotive will be capable of exercising 
a normal tractive force of 14, 000lb. and a maximum tractive force 
of 22,000lb. The locomotive will have four axles, and will weigh 
56 tons. The motors will be supplied with three-phase current at 
3,000 volts. On passenger trains, the locomotives at starting up 
will be used in cascade connection. On goods trains the cascade con- 
nection will only be used when running. We understand that the 

resent order has been placed owing to the great success of the 

altellina line, which members of the Institution of Electrieal Engi- 
neers will have an opportunity of inspecting this spring. It will 
interest our readers to know that Messrs. Bruce Peebles are building 
large shops for the special construction of heavy three-phase electric 
locomotives worked under the Ganz patents in this country. A large 
number of schemes are at present on foot, which the firm believe will 
fill this department as soon as it is completed. 


New Issues.— Messrs. Speyer Bros. offer for sale 200,000 £10 shares 
of the Great Northern, Piccadilly, and Brompton Railway Company, 
bearing dividend at the fixed rate of 4 per cent. per annum, guaranteed 
in perpetuity by the Underground Electric Railways Company of 
London, Limited. The Great Northern, Piccadilly, and Brompton 
Railway, as authorised by Parliament, extends from the Finsbury 
Park Station of the Great Northern Railway Company to the Earl's 
Court Station of the Metropolitan Distriet Railway Conipany. From 
Finsbury Park to King's Cross the railway runs under the main line of 
the Great Northern Railway Company, thence it proceeds across 
Holborn to Piccadilly-circus, + Long-acre and Coventry-street, then 
along Piccadilly and Brompton-road, through South Kensington to 
Earl's Court. By a Bill of the next session. powers are sought for 
extension to Hammersmith and Shepherd’s Bush, also to Mansion 
House Station. The authorised share capital of the company is 
84,825,000, in 810 ordinary shares, with power to issue Sl, 508, 000 
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debentures. Under two construction contracts made with the 
railway company, the Underground Electric Company are bound 
to construct and fully equip the railway and to perform all the 
other obligations imposed on the railway company by its Acts in con- 
nection with the construction of such railway, and to provide the 
requisite land, and to pay compensations, in consideration of the issue 
of payment to them of practically the whole of the shares and deben- 
ture stock of the railway company, or of the proceeds thereof, on the 
certificates of the railway company’s engineers. The construction of 
the railway is being actively proceeded with. The directors of the 
Barnsley and District Electric Traction Company, Limited, which has 
an authorised share capital of £50,000, invite subscriptions for £20,000 
44 per cent. first mortgage debenture stock, redeemable at £105 ; 
4,000 6 per cent. cumulative preference and 4,000 ordinary shares, 
both of £5 each. The company was formed last March, and the 
prospectus states that it has agreed to purchase from the British 
Electric Traction Company, Limited, the undertakings authorised by 
the Barnsley and district light railway orders authorising lines of 
route length of about seven miles, three miles of which were opened 
for traffic last November. The capital expenditure on the lines now 
open is estimated at £58,580, to provide which the present issues are 
made. It is stated that the traffic receipts average about £160 per 
week, This issue has been underwritten by the British Electric 
Traction Company. The subscription lists close on or before Monday 
next. 


Private Bills in Parliament.— Monday was the first day 
appointed for the examination of 1 Bills by Mr. Jeune and Mr. 
Campion, the examiners in the House of Commons, ſor proof that 
Standing Orders had been complied with. Amongst the Bills which 
came before Mr. Jeune and which were unopposed were the Metro- 
politan District Railway (Works), Romford and District Tramways, 
Watford and E igware Railway, and the Cleveland and Durham County 
Electric Power. Proof of compliance with Standing Orders was forth- 
coming in each case, and the Bills were ordered to proceed. The 
examination was continued on Tuesday. Amongst the Bills which 
were found to have complied with the requirements were the follow- 
ing: Blackheath and Greenwich District Electricity (Purchase of the 
Lewisham Undertaking), London, Brighton, and South Coast Rail- 
way, North Cheshire Tramways, Central London Railway (New 
Lines), City and North-E:st Suburban Railways, Poole and District 
Electric Traction Company, and South Shields, Sunderland, and 
District Tramways. The Chatham and District Light Railway Com- 

ny (Tramways, Tramroads, and Electrical Power) was postponed 
till Feb. 23. It was found that Standing Orders had not been com- 
plied with in the case of the Birmingham District Tramways Bill 
the Hove, Worthing, and District Tramways, and the Croydon and 
District Electric Tramways (Extensions), and it will, therefore, be 
necessary for the pone to go before the Standing Orders Com- 
mittee, who will decide whether or not the Bills shall be allowed to 
proceed. In the two last-named cases the promoters are the British 
Electric Traction Company. On Wednesday the following were, 
amongst others, found to have satisfactorily filled all the require- 
ments: Cheshire Lines Committee, Nottinghamshire and Derbyshire 
Tramways, Stroud District and Cheltenham Tramways, West Cumber- 


land Electric Tramways, Coventry Electric Tramways, Erith Tram- 


ways, Great Northern, Piccadilly and Brompton Railway (new lines 
and extensions), Welliogborongh and District Tramroads, Dudley, 
Stourbridge and District Tramways, Clapham Junction and Marble 
Arch Railway (No. 1), Metropolitan District Railway (Works), and 
Great Western Railway. There was no appearance in the cases of the 
London and Brighton Electric Express Railway, and the Rochester, 
Chatham, Gravesend and Maidstone Tramways, and they are pie- 
sumably dead. It was the intention of the latter Bill to have incor- 
porated a company with a capital of £180,000 to make and maintain 
tramways betwecn the places named in the title, and eventually to 
provide a through electric tramway communication between London 
and Maidstone. It was found that in the cases of the Macclesfield 
and District Electric Tramways, the Metropolitan District Railway, 
the Tynemouth and District Electric Tramways (extensions), and the 
South Staffordshire Tramways Standiag Orders had not been complied 
with, and it will be for the Stending Orders Committee to say whether 
the Bills shall be allowed to proceed. 


London County Counoil.— At the meeting of this body on Tuesday 
the Highways Committee presented the following interesting report 
with reference to the tenders for steel rails set out elsewhere in this 
issue: '' The Council on Dec. 9 and 16 decided to invite tenders by 
public advertisement for the supply of the following quantities of 
rails, ete., required in connection with the above-named work—track 
rails, 2,775 tons; slot rails, 1,470 tons; conductor tees, 705 tons; 
together with the necessary sole plates, fiehplates, and bolts and nuts. 
As it was important that the nece sary arravgements for the supply of 
the rails, etc., should be made with as little delay as possible, the 
Council authorised us to open the tenders during the Christmas 
recess, and to accept that which in our opinion might be the most 
advantageous to the Council The tenders were carefully 
considered by the engineer, and as a result of his examination he 
expressed the opinion that that of Messrs. Maclellan and Co., 
of Glasgow, amountiog to £33,876. 19s. 8d, was the most satis- 
factory. The times for delivery (a matter of considerable import. 
ance) specified by the three firms whose tenders are lower than 
that of Messis. Maclellan and Co. are considerably longer than that 
promised hy that firm, while the price quoted by Mr. Edward Lomer 
only includes delivery on board ship at Antwerp. Neither Messrs. 
E. Le Bas and Co. nor Messrs. Penney and Co. stated where the bolts 
and nuts would he manufactured, and, moreover, the last-named firm 
proposed a modification as regards tlie percentage of phosphorus in 
the steel from which the various rails were to be rolled. The 
Council in March last accepted a tender of Messrs Maclellan and 
Oo. for the supply of a portion of the rails required for the New Cross 
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Jedburgh. —Messrs. Crompton and Co. intend to proceed imme. 
diately with the installation of electric light into the town, and 
expect to complete it by August. 

Cleethorpes.—The Council have given notice to the tramways 
company of their intention to treat with them for the acquisition of 
their electric station, etc., in Pelham-road. 

American Electrical Books.—Mr. Frank C. Perkins, Buffalo, 
N.Y., in another column announces the issue of various works dealing 
with American electrical engineering practice. 

Morecambe.—The Town Council have entered into an ment 
with Messrs. Callender's Cable and Construction Company, Limited, 
for the maintenance of the high-tension cables. 

Burton.—The report for the five weeks ended Jan. 2 shows that 
the quantity of electric light sold was 45,110 units, or a decrease of 
563 units in the corresponding month of last year. 

Barnsley.—The Town Council are taking steps with regard to the 
electric lighting of the roads in the township of Worsborough traversed 
by the tramways. Another reversible booster is to he purchased. 

Wellington.—The Urban Distriet Council have decided to oppose 
the gas company's Bill, so as to obtain the removal of the clause 
relating to the electric lighting monopoly aud other modifications. 


London County Council. —The Council on Tuesday agreed to lend 
the St. Pancras Borough Council £20,000 for electric lighting 
purposes and tho Stopney Borough Council £10,000 for street-lighting. 


Aberdeen. — A sub-committee has been appointed, consisting of the 
convener and Councillors Booth and Wallace, along with the inspector, 
to prepare & model lamp, which might be erected on the tramway 
routes. 

Windsor.—The Windsor Electrical Installation Company have 
decided to augment the present number of lamps at thcir own expense 
by installing eight additional 250-c.p. ares in position where more light 
is needed. 

Kidwelly.—At the last meeting of the Town Council, a committee 
was appointed to consider the question of f the electric light 
in the town, it being recommended that the Council should lay down 
theif own plant for the purpose. 

Dollar.—Oorrespondence is taking place between the Town Council 
and Messrs. Crompton and Co. as to electric lighting of the streets. 
Decision is being delayed pending receipt of expert opinion on the 
practicability of overhead cables. | 

Glasgow.—The Watching and Lighting Committee are proceeding 
with the erection of poles for electric lighting in the South Side as 
quickly as possible, and hope to have Bailie Battersby's distriet 
illuminated within a couple of months. 

Trunk Telephones.—The addition of a new telephone trunk wire 
between Lancaster and Manchester came into use on Monday. It is 
stated that shortly similar additions in the trunk service between 
Lancaster and Preston and Liverpool will be made. 

Hayfiold and Mellor.—The Rural District Council have decided 
to strongly oppose the application in Parliament for powers to supply 
electric power, etc., by a company promoting a Bill for tbat purpose, 
as Hayfield had plenty of natural power if required. 

Prestwich.—The Electric Lighting and Tramways Committee have 
decided to recommend the District Council to transfer their electric 
lighting order to the Salford Corporation on terms to be agreed upon, 
provided no alteration be made in the compulsory area. 

Ealing.—The Electric Lighting Committee have arranged to keep 
the arcs burning till 12 midnight, at a cost of £21. 10s. per post 


and Greenwich tramways, and this contract is now being satisfactorily 
executed. In all the circumstances we considered that the tender of 
Messrs. Maclellan and Co. was the most advantageous, and we 
have, acting under the authority given to us, acccepted it 
on behalf of the Council, and have given the necessary instruc- 
tions for the preparation and execution of a contraot to give 
effect thereto. Messrs. Maclellan propose to obtain the bolts and 
nuts from Messrs. Ibbotson and Bros., of Sheffield, while the rails, etc., 
will be obtained from the Société Anonyme des Acieries d'Angleur, 
Belgium, who are the sub-contractors under the present contract; 
&nd we have given the necessary permission for that course to be 
adopted, and have instructed the solicitor to prepare and obtain the 
execution of the agreement prescribed by the standing order of the 
Council relative to sub-letting. The specification for the sole-plates 
above referred to, which will form the subject of a special contract, is 
being prepared, and tenders therefore will be invited by public adver- 
tisement with ss little delay as possible.” The discussion on this 
report was opened by Mr. W. C. Steadman, who objected to Messrs. 
lellan placing the order for the rails in Belgium. Mr. Steadman 
said that he had been assured in America that English steel rails were 
the best in the world. At the present time, when so many men were: 
unemployed, it was a cruel shame that the Council should send away 
& big order of this character, especially when they had no guarantees 
that the wages and hours in Belgium were fair, and that the competition 
between English and foreign firms was on an equitable basis. Mr. J. R. 
Cousins pointed out that the decision of the committee showed that they 
had completely ignored the restiictive conditions imposed on English 
firms. How was it possible to get fair competition when the Council 
p our manufacturers out of court by imposing conditions on English 
rms which were not imposed upon Belgian firms ? Mr. Benn, in reply- 
ing, said they had anything but satisfaction from the makers of English 
rails, and every satisfaction from the makers of foreign rails. If the 
labour policy restricted the purchase of rails, they might have the 
Belgians restricting their purchase of woollen goods from Yorkshire, 
and soon. What was sauce for the goose was sauce for the gander. 
After further discussion the report was adopted, as was also the report 
of the committee recommending the acceptance of the tender of Messrs. 
C. A. Musker, Limited, of Liverpool, at £2,104 for a travelling 
crane for the Greenwich generating station. This was the second 
lowest tender received, the first lowest being that of the United 
Angsburg and Nurnberg Machine Works, of Nurnberg, which, 
however, did not conform to the specification. With  refer- 
ence to the Oouncil’s application to Parliament this year for 
further tramway powers, the Council agreed to abandon the follow- 
ing proposed lines: («) Edgware-road (from a point near the Marble 
Aron) to the county boundary at Cricklewood, and (^) Deptford 
(London Oounty Council tramways), via Blackheath road and hill 
and Shooter's-hill-road, to Herbert Hospital, Woolwich. They also 
approved an estimate of £1,100 for the purchase of certain plant, 
machinery, and fittings in connection with the acquisition, for the 
purposes of an electricity generating station, of the property known as 
the Pimlico Gasworks. Another estimate of £30,000 was agrced to in 
connection with the purchase of the South London Tramways Com- 
pany's undertaking by the Council. In connection with the purchase 
of the lines of the Woolwich and South-East London Tramways Com- 
pany, the Council's officers are now in communication with the company 


upon the subject. 


LIGHTING AND GENERAL. 
Pudsey.—The scheme referred to in another column has been 


adopted. instead of £21. 7s. 9d, as charged at present. A suggestion that 
Rugby. — Tenders for the cables have been referred to Mr. | Sidney-road be lighted with electric light is being investigated. 

Trentham. i : St. Marylebone.—The Infirmary Visiting Committee have accepted 
Taunton.—An extension of mains for power supply is to be made | a tender for the installation of the X-rays at the infirmary for the 

at a cost of £200. treatment of cases of lupus at a cost of £57. 7s. The Borough 


Council have approved ot the London County Council (Electric 
Supply) Bill. 

St. James's and Pall Mall Electric Light Co.—The directors 
recommend a dividend for the half-year ended Dec. 31 of 7s. 6d., 
together with a bonus of 2s. per share on the ordinary shares, making, 
with the interim, a dividend of 124 per cent. and a bonus of 2 per 
cent. for the year 1902. 

Hebburn.—The Northern Counties Electricity Supply Company 
will shortly be in a position to distribute electricity for light and 
energy in the town. The station has been constructed on a large 
scale, a3 it is intended to supply Felling district from it as well as the 
immediate neighbourhood. ‘ 

Hindley.— Enquiries are to be made irom the South Lancashire 
Tramways Company and the Wigan Corporation as to the terms upon 
which they would be prepared to supply the Council with eloctricity 
in case the Council do not decide to generate their own both for energy 
and illuminating purposes. 

Wandsworth.—The Brush Electric Company are charging in 
Wandsworth 7d. per unit, while it appears that in Camberwell, 
Southwark, and Bermondsey, where there is competition, the rate is 
from 4d. to 44d. per unit. The Wandsworth Council are in corre., 
spondence with the company. 

Sutton-in-Ashfield.—The Derbyshire and Nottinghamshire Electric 
Power Company have asked if the Urban District Council would be 
likely to u se electric power at the sewage works, and the surveyor 
has been instructed to write for information as to the proposed 
site of the generating station. 

Eastbourne. — The old electric lighting works were otlered for sale 
on Monday by Mr. G. S. Jinman. The property was bought in at 
£5,900, the reserve not having been reached. We understand that 
the auotioneer, having a buna fide offer of a substantial amount, may 


dispose of the building by private treaty. 


Mansfield.—An electric lighting main is to be extended at an esti- 
mated cost of £1,944. 

Bo'ness. —The Town Council are preparing a draft agreement with 
Edmundsons' Electiic Lightiag Corporation. | 

Trowbridge.—The Urban District Council have appointed Mr. D. 
Stevenson, of London, as consulting engineer. 

Malton.—The question of bringing in electricity as a motive power 
and for lighting the town is again being discussed. 

Holyhead.—4A conference of local authorities is taking place with 
regard to telephonic communication in the district. 

Hindley.—It has been decided to ask for prices for electricity in 
bulk from the Wigan Corporation and the South Lancashire Tramways 
Compeny. 

Sudbury.—The Electric Lighting Committee is being urged to 
bring a report before the Council. Tne London lawyers are blamed 
for the delay. 

Rattray.—A committee has been formed, consisting of the whole 
Council, to consider the advisability of introducing the eleotric light 
into the burgh. 

Nantwich.—The North-Western Electricity and Power Gas Bill 
and a letter from the Sandbach Council are before a committee of the 
Urban District Council. 

Dorking. —The Council are opposing the applicition of the Leather- 
head and District Electricity Com au y. Limited, for & provisional 
order in the ensuing session. 

Ben. — We have already alluded to the electric lighting of Big 
Ben. The lights at present installed are experimental, and consist of 
six Nernst lamps of 60 c.p. each. 

Shildon.—The Electric sig iting Committee are pressing the Northern 
Counties Electrical Supply Company, as the timo for their continued 
compulsory area is fast expiring. 
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Curling by Eleotric Light.—Curling was enjoyed at Auchter- 
derran for three days last week. On Tuesday an installation of 
electric light was commenced, and about 10 p.m. this was completed, 
and several enthusiasts played till nearly midaight. 

Sittingbourne. —At a joint meeting of the Sittingbourne and Milton 
Urban District Councils Jast week it was decided to consent to the 
application of the Kent Electric Power Syndicate, Limited, for a pro- 
visional order, subject to their agrecing to insert amendments to the 
draft order to be formulated by the clerks to the Councils. 


Hull.—At a meeting of the Electric Lighting Committee on 
Wednesday the estimates for 1903 were considered and adopted. The 
estimate of receipts on the revenue account is £41,789, and the 
expenditure £37,957, leaving a balance of £3,832. On the estimated 
capital expenditure the total sum was put down at £24,000. 


Agency.— We are informed by Messrs. Royce, Limited, that, owing 
t» the very great extension of their Scotch trade, they have appointed 
Mr. S. II. Oasson, the late head of their installation department, 
district representative for Scotland. His address is 1, Partick Hill- 
road, Partick, near Glasgow ; telegrams, '' Royces,” Scotland. 


King's Lynu.— The electrical engineer's last report states that 
during last month applications were received from six new consumers 
for 124 8.0. p. lamps or equivalent, making a total of 14,409 from private 
consumers, The E'‘ectricity Committee are tendering for the lighting 
of the premises of the King’s Lynn Docks and Railway Company. 


Kensington.—Tlie Post Office have obtained permission to lay a 
number of pipes for telephone wires in the borough, and notices 
received from the Brompton and Kensington Electricity Supply Com- 
pany relative vo proposed extensions of their mains in Cromwell-road 
und Seymour-place, as shown on plans submitted, have been agreed to. 


Tiverton.—The Town Council on Tuesday again considered the 
electric light question. A letter was read from the Mercantile 
Association asking the Council not to support any scheme for carrying 
vut the electric light undertaking themselves. A long discussion 
ensued, and eventually a motion in favour of a town undertaking was 
carried. 

Birkdale.—The installation of electric light into the Wesleyan 
Chapel in Upper Aughton-road, Birkdale, is now complete, and was 
formally opened on Thursday evening wesk. The total cost of the 
installation is being defrayed by Mrs. R. D. Kay. All the fittings are 
in oxidised silver. The installation has been put in by Messrs. 
Whipple and Co. 

Brighton.—The Lighting Committee, acting upon reports by Mr. 
J. Christie, the resident engineer, have notified the Board of Trade 
of the inteution of the Corporation to increase the standard pressure 
in the electricity mains in the borough from 230 to 460 volts, and will 
apply for sanction to the borrowing of £1,500, the estimated cost of 
carrying out the change. 

Cwmavon.— The Electric Lighting Committee of the Neath Rural 
District Council have presented a report stating that they had called 
in Mr. Sully to advise them as to the electric lighting of the whole 
of their district, and if the scheme was carried out he was to be 
paid a commission of 24 per cent. on the actual outlay, the maximum 
not to exceed 200 guineas, 


London Gazotte.—4A receiving order has been made out against 
J. Pollard, electrical and mechanical engineer, Hudson-road, Gee 
Cross, IIyde, Chester, on creditora’ pretition. The partnership 
existing between C. F. Kelsall and A. McCaw, electrical engineers 
(trading as Kelsey and McCaw), Whitley-road, Whitley Bay, has been 
dissolved by mutu il consent. 


Llandilo.— At the last meeting of the Urban District Council the 
Clerk said that Mr. Ambrose, the collector, liad taken the record of 
the 51 private consumers for the clectric light, and the total amount 
up to that date wis £174. 143. for the period ending Christmas. It 
was at the end of August the light was installel. This amount did 
not include the street-lighting. 


Bollington.—The Urban District Council have asked Mr. Blunt to 
lay the North-Western Electricity and Power Gas Dill before a parlia- 
mentary agent, to advise on behalf of the Council whether any clauses 
iu the proposed Bill require in the interests of the Council any altera- 
tion, and whether, for the protection of the Council, as owners of the 
gasworks, any additional clauses are necessary. 


Village Telegraphs.— The villages surrounding Stockton, Darling- 
ton, and Sunderland have now been placed in telegraphic communication 
with the head offices in those towns, while communieation has also 
heen established from the villages to York, Doncaster, Goole, and 
Selby. The other five towns in the scheme—Rotherham, Driffield, 
Durham, Middlesbrough, and Malton—will be joined within a few 
days. 

Dumfries.—The Electric Lighting Committee of the Town Council 
are considering offers for au installation of the electric light in the 
burgh. Mr. Bradden, of Messrs. Crompton and Co., Limited, 
London aud Chelmsford, and Mr. Ogilvie, of Messrs. King and Oo., 
Leith Electric Works, attended their last meeting. The Board of 
Trade has con’ented to extension of the provisional order for another 
six months. 


Ashton-under-Lyne.-—Sanction lias been obtained to the borrowing 
of £29,856 for purposes of electric lighting, and to the appropriation 
of a portion of the Council's property in Wellington-road for the 

urposes of the Ashton-under-Lyne (Corporation) Electric Lighting 
Order, 1892, as shown in the plan annexed to the approval. The 
question of adopting slot meters to certain classes of houses has been 
referred to the Works Sub-Committce. 

South African Cables.—The recent delay of cables from South 
Africa is being attributed to Mr. Chamberlain's visit and the present 

sition of affairs in South Africa, both of which occasion a very 
heavy Government traffic, to which the Kastern Company and the 
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` Associated Companies, which carry the South African messages, are 


obliged to give preference. There is also a heavy commercial traffc, 
which takes precedence of Press messages. 


Watford.—The electrical engineer's last report states that the 
number of consumers connected is . The maximum load for the 
year 1902 was reached on Dec. 12, and amounted to 275 kw. The 
largest day's output from the works since the undertaking started was 
given on Dec. 24, and amounted to 2,413 Board of Trade units. The 
engineer was instructed to lay certain cables in a pipeway laid under 
the LUE and to proceed with the extension of buildings at the 
works. 


Catalogues, eto.—The Eastern Electric Company, Woolwich, and 
171, Queen Victoris-street, E C., have added to our stock of wall 
calendars. We have received from the Bastian Meter Company. 
Limited, Birtholomew Works, Kentish Town, London, S. W., a novel 
advertisement in the shape of a pocket pencil labelled ‘‘dead 
accurate." Mr. C. C. Borup, 103, Norwood.road, Herne Hill, S.E., 
has issued a pamphlet entitled Photography by Lamplight," showing 
a number of shops photographed at night, with the object of showing 
the illuminating power of various makes of lamps. 


Smoker.—The stat! of the Incandescent Electric Lamp Company, 
Limited, Brook.green Works, Hammersmith, W., held another af 
their successful smoking concerts at the above works on Saturday. 
The great talent to be found scattered amongst so many hands, 
belonging to members of both sexes, was well utilised to carry out an 
excellent instrumental and vocal programme. The manager, Mr. C. 
Wilson, was in the chair. Prior to the concert the return football 
match with the General Electric Company's first eleven was played, and 
resulted in a drawing of one goal each ; both teams and their friends 
subsequently partaking of a football tes. 


Paisley.—It is propose to replace the present are lighting cables 
by new ones. Mr. Parkinson has drawn up the following list of 
questions, which are to be referred to Messrs. Precce and Cardew or 
Messrs. Hopkinson and Talbot, who will be asked to visit the station, 
and thereatter to sul mit a written report hefore the end of this month: 
(1) plant required for next winter's lighting and traction; (2) the 
advisability of laying a three-wire system through the centre of the 
town, at a pressure of 250 volts for private lighting and 500 volts for 
power; (5) dispensing with rectifiers, and supplying the arc lamps 
with continuous current, and the best means of so doing; (4) a detailed 
estimate of the cost of the above work ; (5) what extension wil] he 
required to buildings, and estimated cost ; (6) the equipment of the 
works generally. 

Flintshire.— A conference was held on Tuesday at Mold between 
the Parliamentary Committee of the Flintshire Couniy Council and 
delegates from rural and urban district councils to consider tho North- 
Western Electricity and Power-Gas Bill. In this Bill powers are sought 
to erect electric generating stations and lay mains for the supply of 
electricity and power gas throughout a district comprising about 
2,000 square miles, including the borough of Flint, the 
urban districts of Buckley, Connah's Quay, Mold, and 
Holywell, and the rural districts of Holywell and Hawarden. 
It was decided that for the purpose of securing in the Bill proper 
protective clauses it is desirable that a petition against the Bill be 
presented to Parliament by the County Council, and that the borough 
of Flint and the urban and rural districts of the county should be 
invited to join in presenting this petition : that in dealing with this 
matter co-operation and harmonious working with the other counties 
affected is most important ; and that a committee be appointed to 
carry out the resolution. 


Wireless Telegraphy.— An agreement has been made by tho 
Marconi Company with the United States Postal Telegraph Company 
for the dispatch to Cape Cod of messages from all parts of the States 
for wireless transmission to Europe. A Latfan's telegram states that 
Signor Marconi, whois on his way to New York, expects shortly to 
return to Cornwall to superintend the installation of a more powerful 
apparatus at Poldhu than the one now in use, and that the weakness 
ot the present apparatus made it necessary to send King Edward's 
reply to President Roosevelt's message by cable instead of by wireless 
telegraphy. The United Fruit Company has contracted with Signor 
Marconi for an installation covering the Gulf of Mexico and the 
Caribbean Sea, the work to be completed in three months. Signor 
Marconi is endeavouring to ascertain the minimum power required to 
propel vibrations across the Atlantic, using at Cape Cod half the 
voltage used at Table Head. With reference to the disturbance of 
local telephones, Signor Marconi says that it is remediable by the use 
of an exhaust device on one pole near the station. 


Irish Power Scheme.—A Bill has now been drafted under which a 
London syndieate will seek power to generate and supply electric 
current for motive and lighting purposes over a wide area in the 
counties of Antrim, Armagh, and Down, and in the city of Belfast. 
Large central stations are to be erected in Ballymena, Belfast, and 
Newry, and power is to be manufactured in such quantities and at 
such a price that it is hoped that several local authorities, railway 
companies, tramway concerns, aud other large users of electricity will 
find it to their interest to purchase from the new concern. It is 
reported that the greater part of the capital, £1,202,000, has been 
subscribed by members of the South Wales Power Company, 
and that there is no intention to enter into competition with the 
local authorities already supplying electricity. The project is the 
first of its kind in Ireland, aud the local authorities are regarding the 
scheme critically. Newry has already decided to oppose the Bill in 
Parliament, en the ground that the land sought to be acquired for a 
generating station may at some future time be required for harbour 
extension, It is believed that the County Down Railway Company 
will also appear against the measure. The attitude of the Belfast 
City Council and the Belfast and Northern Counties Railway Company 
has not yet been determined, 
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Pudsey.—Eightcen months ago the Corporation obtained a pro- 
visional order for lighting part of the town by electricity. The order 
will lapse next August, idi new scheme is to be brought before the 
next meeting of the Council by Mr. A. E. Vickers, chairman of the 
Electricity Sub-Committee, which proposes that a generating station 
should be rented and £5,000 spent on plant. By this means 4,000 
8-c.p. lights might be provided and extensions be made as the demand 
incr i 


Bradford.—The Electricity Committee have decided to invite 
tenders, on specifications yet to be prepared, for a new engine and 
dynamo similar to the two already running at the No. 3 generating 
station at the Valley-road electricity works. It is.anticipated that 
the extension of the tramways and the development of lighting by 
electricity will necessitate the provision of this new engine by next 
winter. The engine will be of 2,000 h.p., and will fill all the remain- 
ing space in the present building. 

Electric Hoist.—A luggage hoist, worked by an electric motor, 
has been erected at the bridge end of the Kirkby Stephen N.E.R. 
Station. It will be capable of raising a load of one ton from the 

latform to the road level in 15 seconds. Special precautions have 

n taken to ensure immunity from accidents, access to the hoist 
being by automatic sliding gates which open only as the cage is 
nearing the end of its travel. The work has been carried out by 
Messrs. G. Gilkes and Co., Kendal. 


Luton.—During the month ended Jan. 5 13,300 units were gene- 
rated, and an equivalent to 220 8-c.p. lamps connected, making a 
total of 89 consumers with 6,353 lamps and seven motors of 25 h. p.: 
330 lamps and two motors of 5 h.p. are being wired. The electrical 
engineer has been authorised to purchase 25 meters of such descrip- 
tion, name, and at such times as he may think necessary for the 
2 of the electric light undertaking. The St. Helen’s Cable 

mpany have sealed the contract for the supply of cable. 


Cruiser Suffolk. —One of the first cruisers of the County 
class, designed by Sir William White, the late Director of Naval 
Construction and Assistant Controller of the Navy, was launched 
from the building slips of Portsmouth Dockyard last week. She will 
be fitted with four sets of combined engines and dynamos for the 
lighting of the ship, and for the working of the electric motors and 
searchlights. Every compartment will be effectively lighted by 
incandescent lamps. An installation of wireless telegraphy is to be 
provided. | 

Guildford.—The Guardians have obtained from the Guildford 
Electricity Supply Company the following offer for lighting the work- 
house by electricity. The company would supply electricity at 6d. 
per unit for the first 4,000 units, and 4d. per unit for any quantit 

yond 4,000 in any one year; the minimum sum to be paid eac 

ear to be £100, and the agreement to be for a term of not less than 

ve years. This would enable 400 lights of 8 c.p. to be burnt 1,000 

hours, the cost of that quantity for one year being approximately 
The matter is before the House Committee. 


Kilmarnock.—A mass meeting of ratepayers on Tuesday considered 
the props municipal scheme for electric lighting and traction. A 
resolution was passed € disapproving of the Corporation undertaking to 
pd with the electric schemes until they had invited proposals 

m private companies and fully discussed the same, so as to decide 
whether the scheme should be municipalised or let out to a private 
company; also that a plébiscite of the ratepayers be taken on the 
matter. A further resolution was adopted appointing a vigilance 
committee to watch the interests of the ratepayers and to carry 
through the plébiscite, but the Town Council still refused to do so. 


Telephone Call Rogister.—Mr. Albert C. James, 65, Broad-quay, 
Bristol, has published (5s.) a telephone call” and“ reply register 
for tite purpose of facilitating an accurate account of all business trans- 
actions by telephone. The register comprises two books in one, 
giving space for over 3,000 calls. Each page is ruled and printed, 
showing ''date," ‘‘called to" or «called | by,” ''subject matter,” 
"reply," and gives a complete reference to all calls made or 
received. Flyleaves inside covers are ruled and printed respectively 
for memoranda of telephone numbers in frequent use, and memoranda 
= e National Telephone Company's charges for suburban and trunk 


Woolwich.—At a recent meeting of the ratepayers of Brent-road 
and parts of Cantwell-road, Ripon-road, and Eglinton-road, the 
following resolution was passed: ‘‘That this meeting, seeing that 
the Local Government Board now authorise local authorities to raise 
money for the purpose of supplying fittings as well as mains for elec- 
tricity, is of opinion that the Bill presented to Parliament by the 
Woolwich Borough Council to supply electrical fittings is one worthy 
9f being supported by the ratepayers, and, therefore, this meeting 
authorises the chairman, Mr. E. Kimber, to sign a petition to Parlia- 
ment in support of that measure, and to place it in the hands of the 
borough member for presentation." 


Chesterfield.—At the January meeting of the Town Council the 
Mayor, Councillor C. P. Robinson, who is chairman of the Electrical 
Committee, gave some figures from the quarterly report of Mr. R. L. 
Acland, the engineer and manager, showing that for the first complete 
year’s working up to Dec. 31, 1902, they had made a gross profit of 
£2,135 on a capital expenditure of £34,280, which is over 6 per cent. 
The total costs on the small output of 169,819 units sold work out at 
l'416d. per unit, including the maintenance of 20 street arc lamps, 
for which the electrical department is only paid £12. 103. per lamp 
ipi Judging from these figures there should be a very satisfactory 

nce-sheet at the end of the financial year 1903. 


Bton.—An application for the extension of the Uxbridge and 
District Electricity Supply Company's district to Gerrard's Cross and 
Fulmer has been agreed to, subject to no valid objection being shown 
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to the Board of Trade by either of the Parish. Councils concerned 
against the grant of the application. They proposed to charge 8d. per 
unit, and to reduce the price as soon as ible. The company pro- 

ses to carry out the work and not to transfer the order. The Windsor 
Douneil have suggested to the Board of Trade with regard to the 
transfer of the electric lighting order from the Slough Urban District 
Council to the Slough and Datchet Electric Lighting Company, that 
Datchet should share with Slough in any profits that might at any 
time be derived. 


Thames Ditton.—The Works Committee in their last report stated 
that there were many private electric lighting iustallations in the 
district, and that the London United Tramways Company, whose 
system would shortly pass through the Dittons, had power under 
their order to supply electricity. Surbiton was also just about to 
commence the provision of electricity, and both those supplies could, 
with the Council's consent, be available for some portions of the 
district, besides which the scattered nature of the houses in their 
large district would make a general scheme very expensive. For those 
and other reasons the committee did not think the present a fit and 
proper time to take proceedings with a view to obtaining powers under 
the Electric Lighting Act. 


Boston.—A proposal to light Boston by electricity was discussed by 
the Corporation on Monday. The notice of motion was as follows: 
(1) That in the opinion of this hall the time has arrived for lighting 
the town by electricity ; (2) that the Town Council is prepared to 
itself carry out the electric lighting order it has obtained, and that 
the Paving and Lighting Committee be instructed to at once con- 
sider and recommend to the Council the necessary steps for this 
purpose. If this resolution is not carried, then to propose: (3) that 
the Paving and Lighting Committee be instructed to at once negotiate 
with some: company to carry out electric lighting in the town on the 
best terms which can be obtained—any agreement to be subject for 
confirmation of the Town Council.” 


Quick Dispatch, —Àn instance in quick work in turning out elec. 
trical machinery has lately occurred at the Salford Ironworks, where 
Messrs. Mather and Platt, Limited, have just completed and sent 
away a 375-kw. dynamo within five weeks from the date of receipt of 
order. The machine gives 3,125 amperes, and this heavy current 
necessitated the making of entirely new pstterns for the yoke ring and 
magnet poles, as well as speoial non-standard commutator and brush 
gear. We are informed that none of the material in stock at the date 
of order was suitable, and, therefore, every piece of the machine had 
to be made from the start, and put together within the time stipulated, 
which, moreover, included the Christmas and New Year holidays, 
thus bringing down the actual working to four weeks. 


Swansea Telephones.—The telephones manager, Mr. Mackay, 
in his last dixi stated that up to the present the contractors had 
excavated 202ft. of pavement and 1,013ft. of macadam; 508 pipes had 
been laid, and spots had been excavated for four manholes. Progress 
with the work had been rather slow, but taking the preliminaries into 
consideration, it was impossible to expect the same rapid progress 
during the first month as later on. The contractors had arranged to 
start two additional gangs in various parts of the town at once. The 
committee agreed to the purchase of certain necessary tools, to be 
purchased so far as possible locally. It has been decided to advertise 
for tenders for electric wiring the new exchange premises, according 
to the electrical engincer’s (Mr. Prussman) specifications, and also to 
invite tenders for office furniture. 


Bridgwater.—The Town Council have adopted a report of the com- 
mittee appointed toconsider the draft provisional order to be granted by 
the Board of Trade under the Electric Lighting Acts, 1882 and 1888, to 
the Bridgwater and District Electric Supply and Traction Company, 
Limited, in which they state that they see no objection to be raised 
to the terms of the proposed order, but suggest that the following 
protective clause should be inserted in the order if the Board of Trade 
will permit it: Nothing in this order shall extend, or be deemed or 
construed to extend, to take away, alter, prejudice, lessen, or diminish 
any of the rights or privileges of or belonging to the mayor, aldermen, 
and burgesses of the borough of Bridgwater, and the said mayor, 
aldermen, and burgesses shall continue to use, exerciee, and enjoy the 
same as if this order had not been granted." 


Warmley.—At the last Council meeting the clerk gave details of 
the Somerset Electric Power Bill so far as it was likely to affect the 
Council's area. Two power stations were proposed to be erected, he 
said—one at Hanham Abbots, in their district; and the other at 
Radstock. The power would be distributed from Pucklechurch, 
through the whole of Warmley, on to Bristol, Bath, and other 
places. The maximum price was to be 3d., and the reduced price 2d. 
He felt, however, they might try and get better terms than these. 
In view of their own provisional order, he suggested that the new 
company should not be entitled to supply individuals in their own 
area, but that the Council should have the opportunity of distribu- 
tion after being supplied in bulk. This would mean that they would 
have to erect a small sub-station in which to receive the electricity 
for their area. The clerk's suggestion was adopted. 


Cardiff. —Mr. Arthur Ellis, the electrical engineer, in his last report 
notes a very large increase in the number of lamps put on during the 
past 12 months, amounting to no fewer than 25,000, which was 
exactly half the total number of lamps put on in the previous six 
years. During the year 230 new consumers had been secured. In the 
quarter ending Dec. 31 half a million units of electricity had been 
sold, which equalled half the sale during the previous 12 months. 
The total cost of production per unit was 14d., and this cost included 
the repayment of loan charges, which amounted to more than £7,000 
per annum. The average price per unit for the year was 54d. Durin 
December 2,917 additional lamps were connected to the electrica 
mains, an increase of 50 per cert. over the corresponding month in 
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1901. The estimated revenue for last month from private supply was 
22, 502, as against £1,840 in December of 1901, an increase of 35 per 
cent. i 

Skegness.—The question of lighting Skegness by electricity is now 
occupying the attention of the Urban District Council of that town. 
Mr. Copley, of Nottingham, attended the last meeting of that body 
to explain the working of a scheme. He said he represented a private 
company, who proposed providing Skegness and other places with the 
electric light, and, with the permission of the Council, it would be 
supplied to every shop at 3d. per unit and 2d. per unit for private 
lighting. If the Council wished, they could have it for public lighting, 
the present lamp-posts being used for the purpose. The company also 
proposed ee tramway from Wainfleet, through Skegness, to 
Sutton-on-Ses. e terms were that the Council should lease the pro- 
visional order to the company for 42 years, with the option of the 
Council acquiring it in 21 years, or at the end of any five years after- 
wards, the pameni of a sum to the Council for the use of the streets, 
the Council to take a supply of street-lighting at £2 per lamp of 
26 c.p. A special meeting is to be called to consider the scheme. 

Stoke Newington. —The u of the Council, passed 
on Nov. 25, 1902, was confirmed on Tuesday: That in the judgment 
of this Council it is expedient for them to promote a Bill in Parlia- 
ment to enable them to obtain by agreement electrical energy from 
adjoining borough councils, and to obtain compulsory powers for the 
acquisition of land and premises for the purpose of the Baths and 
Wash-houses Acts, 1846 to 1896, and that the said Council shall be 
at liberty to incur the expenses of and incidental to the promotion of 
such Bill.” A deputation of ratepayers presented a petition signed 
by 1,502 persons protesting against the Council proceeding with the 
Bill. It was, however, pointed out that the Council was already 
under an obligation rn Order in Council to supply the light in 
High-street and Stoke Newington road, in Green-lanes, and in Seven 
Sisters-road, and if a supply were not given it would render the 
Council liable to penalties of 40s. a day to each applicant on the com- 
pulsory area. If only 25 occupiers applied this meant a loss to tho 
rates of £18,000 a year. The memorial was referred to the Electric 
Lighting Committee for consideration and report. 

St. Olave' s. —The Clerk reported at the last meeting of the Guardians 
that his attention had from time to time been called to leakages of 
information, replies to questions, etc., frequently occurring, a matter 
obviously unsatisfactory, and sooner or later likely to lead to serious 
difficulties. He had tried several means of stopping it and tracing 
it, but without success. Further, delay frequently exists in being 
switched on to the exchange and other wires, excuses of an unsatis- 
factory nature being given therefor. It had, therefore, been found 
necessary to consider the question of remedying the difficulty by 
transferring the telephone switchboards from the porter's lodge at the 
offices to the clerk's general office, where an effectual supervision and 
control of the instrument and wires can be effected. Asan alterna- 
tive, another form of switchboard might be adopted. He had asked 
Mr. Newman, the architect to the Guardians, to report thereon. As 
the report of Mr. Newman indicated that to transfer the switchboard 
would cost about £25, while to adopt an alternative system, known 
as the double-cord system, would cost only £12. 10s., and would 
prevent the difficulty experienced, the Board resolved to adopt the 
last-mentioned course. 

Hampstead. —From the report of Mr. John Murray, the architect 
specially engaged to advise the Hampstead Borough Council on the 
subject of providing additional accommodation, etc.. at the Town 
Hall, Haverstock-hill, we note that he has arranged for an electric 
passenger lift to run from the ground floor up to the first or Council- 
chamber floor. The report further states that the alterations in electric 
lighting proposed would necessitate the present electric wiring being 
extensively altered, and most of the building, including the large and 
small halls, should be rewired, and the wires should be encased in 
Steel tubing on various and separate circuits as required by the regula- 
tions of the London County Council. The large hall should be venti- 
lated by four extract electric fans placed in the roof over the ceiling, 
with ventilating trunks carried thereto from outlets in the ceiling. 
The small hall should have one extract electric fan placed at one end 
of the hall. The two committee-rooms will each have one extract fan 
fixed in theouter wall, The Council-chamber should have two, and the 
publie gallery thereto one electric exhaust fan fixed in the roof over 
the ceiling, with trunks carried thereto from outlets in the ceiling. 
The members' room should have one electric fan fixed in the outer wall. 


Barnstaple.—The Town Council's new electric lighting works will 
be opened on the 29th inst. The buildings were erected by Messrs. 
Bryant and Thorne, of Barnstaple. Messrs. Young and Son, Limited, 
were responsible for the plumbing, and Mr. R. Haysom for the paint- 
ing. The electric Mery pan comprises three water-tube boilers 
(supplied by Babcock and Wilcox, Limited), each of 1,570 square feet 
heating surface. They work in conjunction with a Green's economiser 
of 120 pipes, whilst they are provided with superheaters, raising the 
steam to a temperature of 500deg F. if necessary. The boilers have 
also two sections of pipes for feed water, so that in the case of one 
breaking downa second pips is available ; whilst they can be fed either 
with a Hall’s compound pump or with injectors, this being an obvious 
advantage. The three engines are by Reavell and Co., of Ipswich. 
They are 16 by 8 single-acting three-crank compounds, each engine 
being of 220 bP. and being coupled direct to three dynamos of 
125 kw. supplied by the Newton Electrical Engineering Company, of 
Taunton. There is a condensing plant by Messrs. Cole, Marchant, 
and Hoy ; the Chatteris Engineering Company, Cambridge, supplied 
the travelling crane; and an accumulator battery of cells by 
Messrs. Ashmore, Benson, and Co., Limited. Stockton-on-Tees, is 
sufficient to bear the full load for one hour. Mr. W. H. Trentham is 
the consulting engineer, and Mr. J. W. Hadfield, formerly with the 
Midland Railway Company and the Sheffield Electric Lighting Cor- 
poration, has been appointed resident engineer and manager, 


Govan.—Mr. James Brown, the electrical engineer, in his last 
report states that during the month from Nov. 16 to Dec. 15 84,984 
units of electricity were generated at the station, as compared with 
50,585 the previous month, and 63,057 units for the corresponding 
month of 1901. The maximum load during the month was 420 kw. 
Applications had been received amounting to over 35,000 lamps of 
8 c.p., and the plant was only capable of supplying 30,000 lamps. 
Owing to the rapid rate at which applications were being received, it 
was easily seen that large extensions must be made to the works 
before next winter. The Town Council have been making a trial 
in some of the principal side streets with the ‘‘ Kitson light,” 
which has not been successful, so that the Council may decide on 
extending the electric light. In view of tbis a short pampblet has 
been prepared, in which it is set forth that the electricity demand 
was growing so rapidly that it was necessary to double the plant; 
this would involve a good many changes, for it was quite reasonable 
to assume that what was suitable for a small station would 
not be suitable for a large station, and that in consequence 
the committee have found themselves under compulsion either to 
engage temporarily the services of a competent consu üng ee at 
a cost of, say, £1,500, or to anticipate at once bigger developments 
and appoint a thoroughly experienced man as electrical manager at a 
salary of £400 per annum. This last course they have adopted, 
without, of course, reflecting in the slightest upon the admirable 
work done in the past b Mr. James Brown, the present electrical 
engineer, and we are glad to learn that this new appointment will in 
no way prejudice the position and prospects of Mr. Brown. Certain 
mains are to be extended. 


PROVISIONAL PATENTS, 1903 


JAN. 12. 

775. Improved construction of coin-freed measuring apparatus 
for electric current. George Smith, 175, Fleet-street, 
London. 

778 Improved device for indicating the condition of the 
electric cirouit controlling the air-brake valves. 
Siemens Bros and Co., Limited, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Siemens 
und Halske, Aktien-Gesellschaft, Germany.) 


JAN. 13. 
$13. Improvements in electrical batteries. Heinrich Csányi 
and Gabriel von Bárezay, 62, St. Vincent-street, Glasgow. 
(Complete specification.) B 
836. Means for operating taps, cocks, valves, .electrio ^ 
switehes and the like at predetermined intervals. 
William Player Miles, 62, Greyhound-lane, Streatham, “` 
London. : j 
837. Improvements in or relating to magnetic separators. 
Ftederick J. King, 139, Queen Victoria-street, London. 
870. Improvements in storage or secondary batteries. 
Jacob Wilfred Madigin, 4, South-street, Finsbury, London. 
(Complete specification.) | 


871. Improvements in electrical reminder clooks. George 


Croydon Marks, 18, Southampton-buildings, Chancery-lane, 
London. (The American Reminder Clock Company, United 
States.) (Complete specification.) " 

806. Improvements in electric aro lamps. The British 
Thomson-Houston Company, Limited, and Edwin Joseph 
Murphy, 83, Cannon-street, London. 


JAN. 14. 

907. Improvements connected with magnetic compasses. 
William David Whyte, 100, Wellington-street, Glasgow. 

934. Improvements in automatic electric switches or cirouit 
breakers. The British Thomson Houston Company, 
Limited, and frank Hoiden, 83, Cannon-street, London. 

941. Improvements in incandescent electric lamps. William 
Rose Smith and Herbert Payne Drinkwater, Stanhope 
Lodge, Knight’s-hill, West Norwood, London. 

064. Process of electrolytic manufacture of aluminium. 
Gustave Gin, 1, Queen Victoria-street, London. (Complete 
specification. ) 

JAN, 15. 

986. Improved lifeguard for electric tramoars. Joseph 
Robinson and Wilfred Charles Picken, 37, Glasford-street, 
Tooting, London, 

987. Electric time check for automatic machines. John Sibley 
Richardson, 168, Euston-road, London. 

1006. Improvements in or in connection with the trolley arms 
used on electric tramcars and like vehicles. James 
William Wilkinson, 62, Market-street, Manchester. 

1033. Improvements in devices for automatically cutting out 
starting resistance of electric motors. George Herbert 
Whittingham, 52, Chancery lane, London. (Complete 
specification. ) 

1039. Improvements in radiators for Hertzian wave telography. 
John Ambrose Fleming, The Electrical Laboratory, University 
College, Gower-street, London. 

1054. Improvements in fuse pillar boxes.  Callender's Cable 
and Construction Company, Limited, and John Charles 
nue Ward, 24, Southampton-buildings, Chancery-lane, 
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1040. Improvements in incandescenee electric lamps. Ernest 
Schattner, 55, Chancery-lane, London. 

1067. Improvements in thumb-pieces for electrical switohes. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, "United States. ) 

1058. Improvements in electric switches. Edgar Alfred Carolan, 
83, Cannon-street, London. (The General Electric Com- 
pany, United States.) 

1059. Improvements in hangers for overhead electric con- 
ductors. [Edgar Alfred Carolan, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

106@. Improvements in electric fases or cut-outs. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

1061. Improvements in clips for electric switches and method 
of making the same. Edgar Alfred Carolan, 83, Cannon- 
street, London. (The General Electric Company, United 
States. ) 

1062. Improvements in electric arc lamps. Edgar Alfred Carolan, 
83, Cannon-street, London. (The General Electric Com- 
pany, United States.) : 

1063. Improvements in power - transmitting mechanism. 
Edgar Alfred Carolan, 83, Cannon street, London. (The 
General Electric Company, United States.) 

1064. Improvements in electric switches. Edgar Alfred Carolan, 
85, Cannon-street, London. (The General Electric Com- 
pany, United States. ) 

1065. Improvements in electric couplings or connectors. 
Edgar Alfred Carolan, 83, Cannon.street, London. (The 
General Electric Company, United States.) 

1066. Improvements in combined electric switches and cut- 
outs. Edgar Alfred Carolau, 85, Cannon-street, London. 
(The General Electric Company, United States.) 

1067. Improvements in and relating to electrical measuring 
instruments. Edgar Alfred Carolan, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

1068. Improvements in method of and means for generating 
and distributing alternating electric current. Edgar 
Alfred Carolan, 83, Cannon.street, London. (The General 
Electric Company, United States.) 

1069. Improvements in electric railways. Edgar Alfred Carolan, 
83, Cannon-street, London. (The General Electric Com- 
pany, United States.) 

1070. Improvements in electric arc lamps. Oscar Efrém and 
Rudolf Schwarz, 4, South-street, Finsbury, London. 

1074. Improvements relating to electric generators. Charles 
Riley Garrard and Charles George Garrard, 18, South- 
ampton-buildings, Chancery-lane, London. 

1077. Improvements in or relating to couplings for electric 
and other wires. Alfred Julius Boult, 111, Hatton-garden, 
London. (Wilhelm Hofmann, Germany.) 

1088. Improvements in the manufacture of positive electrodes 
for secondary batteries. Car] Roderbourg, 46, Lincoln's- 
inn-fields, London. 

1092. Improvements in and relating to electromagnetio appa- 

- ratus. Louis Léon Guedon, 45, Southampton-buildings, 
Chancery-lane, London. 

1095. Improvements in electric lighting 

Finney McElroy, 19, Holborn-viaduct, London. 


specification. ) 
JAN. 16. 


1132. Improvements in cord-grips and in means for holding 
and securing oords and wires intended more 
especially for securing flexible electrical conductors 
to electric lampholders and electric supply fittings. 
Harold Leslie Dixon, The Engineer's Office, The Guildhall, 
London. 

1144. Improvements in telegraph keys. George Lewis Hogan, 
27, Chancery-lane, London. 

1155. Improvements in the manufacture of electric cables. 
W. T. Henley’s Telegraph Works, Limited, and Joseph 
Henry Walter Pfiffner, 53, Chancery- lane, London. 

1157. New or improved method of and apparatus for electric 
ignition for internal. combustion engines, and the 
like. Walter Charles Head, 173, Fleet-street, London. 

1171. Improved appliances for use with telephones. Claud 
Salusbury Foljambe Mellor, 105, High-street, Marylebone, 
London. 

1177, Improved apparatus for testing electrical meters. 
William Corin, 77, Chancery-lane, London. 

1178. Improvements in or relating to facsimile telegraph 


systems. James 
(Complete 


systems, Alfred Julius Boult, 111, Hatton - garden, 
London. (Ernst Karl Gruhn, Germany.) (Complete 
specification.) 
JAN. 17. 
1183. Improvements in electric storage batteries. Ernest 


Bailey and James Charlesworth Nicholson, 13, Park-place, 
Leeds, 

1227. Improved appliance for fastening incandescent electric 
lamps in their sockets. Aron Landsberger, 55, Chancery- 
lane, London, (Complete specification.) 

1233. Imprevements relating to electric telegraph apparatus. 
Joseph Arthur Lovel Dearlove, 45, Southampton-buildings, 
Chancery-lane, London. 


143 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Feb. 5, 1903. 


1901. 
25613. Electrical measuring instruments. Schneider and Strauss- 
Collin. 
1902. 
750. Wireless telegraphy. Brown. 
$37. Electrically-actuated devices for locking the doors of 
tramway, railway, and like vehicles. Fels, Zwack, 
Fuhrmann, and Kottmair. 
1251. Electricity meters. Mordey and Fricker. 
1313. Surface-contact systems for electric traction. Kast. 
2284, poen for supporting and connecting electric lampe. 
oper. 
2376. Electrolysis. Lake. (Rambaldini.) 
2659. Resistance switches for electric oirouits. Page. 
3116. Safety fuses for electric circuits. Smith. 
3411. Guards for electric tramoars and the like. 
Henry, and Co., Limited, and Davidson. 
3737. Electrical aud magnetic apparatus, such as trans- 
formers, dynamos, and other appliances and alloys 
for use therein. Hadfield. 

Method and means for reflecting, inoreasing, and 
intensifying light from electric and other lamps or 
the like. Hammond and Taylor. 

Means of supplying energy to electric tramcars from 
underneath the car. Davis and Waggott. 

Electric furnaces. Héroult. 

Electrical synchronism indicators. Edgcumbe, Everett, 
and Punga. 

Electrica] cut-outs or fase boxes, feeder pillars, and 
other devices for tho interconnection of a number 
of conductors. Pocklington. 

Construction of two-fluid electric batteries. Mackenzie, 
(Soc. Anon. L’Ezluirage Electrique sans moteur.) 

Swivelling contacts for cables used in trolleys or 
collectors used in connection with electrically-pro- 
pelled vehicles. Munro, Brecknell, and Rogers, 

5651. Guard wires used in connection with electric traction 
trolley wires or other electric conductors. Smith. 
Thermostatic cut-out for oclectric heating circuits. 

Eckstein and Archer. 
6396, gros contact box for electric tramways. Mills. 
iatto. 

8396. Troughs or conduits more especially intended for 

underground electric cables. Devonshire. 

11079. Cut-outs for electric conductors. British Thomson- 

Houston Company, Limited. (Wattmough.) 

12857. Storage batteries. Winship. 

14507. Controlling devices for electric motors. Highfield. 

17431. Liquid cement for patching cycle and motor 
insulating electric wires, and the like. Blundell. 

Electric controller regulators.  Haddan. (Electrical 
Device Company.) 

20280. Electrical insulator. Harloe. 

21019. Submarine or other vessels, torpedoes, and the like, 
NI controlling and operating them by oleotricity, 

ilson. 

Guiding device for the trolley wheols of electrically« 
driven trams and like cars. Miller. (Date applied for 
under International Convention, Oct. 30, 1901.) 

Trolleys for electrico railways with overhead con- 
ductors. Limauge. 


Barry, 


3858. 


3907. 


3912. 
4180. 


4648. 


5018. 


5320. 


6148. 


18744. 


23734. 
24200. 


. —— 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 
paid. 


Commercial and Industrial.— £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos.1-70,000 1 .. 4-3 
Aron leary Meter c. Cum. Pref. Shares, 1-125,000 : i Fi 


Name. Last price. 


British 1 ai and Helsby Cables Ord., 1-70,000 ...... 5 .. 770 
— 8 per cent. Cum. Pref., 1-40,000 ........ . 88. 5 
2 por cent. Mortgage Debentures ..........-....- 100 .. 104-1 
— Ll ))), iarsan a 100 .. 104-108 
British e Elec. and Manuf.. 6 per cent. Pref... 5 .. E OE. 
——— per cent. Mortgage Debenture Stock .......... e . . 210021 
Brush Electrical Engineering, Ordinary, Nos. 1-105, 751. 8 us 211 
— Non. Cum., 6 per cent. Pre rr 8 D 
44 per cent. Ist Debenture Stock ...........-..-- 100 .. 100-1 
44 per cent. 2nd Debenture Stock ................ 100 91-96 
Callender's able, Debent uren eren 2 : Pei 
5 per recht Pref. icici aaa k y ek ee yes QU 5 54-6 
Crompton and Cod nennen 3. 24-5 xd 
5 per cent. Debentures ................. ee eren 100 .. 101-106 po 
Edison and Swan United, A" Shares, 1-992261 .......... 3. 
' A" Shares, 01-017, 139 ....eeee § . N. 
5 per cent. Debentu res 100 
4 per cent. Deb. Stock, Red. .................... 100 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-2 
7 per cent. Cumulative Prei. 2 97.1 
4 per cent. Perp. lst Mort. Deb. ................ 100 -100 xd 
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è Name, E Last price. Name. p a Last price. 
£ 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 10-10 "ma. petric Rallways.— i 2 ufi 
cent. 1st Mort. Deb. Stock ................ 100 .. 100-1 4 per cent. Prei. A anti aks ERU pane 100 .. 105-108 
W. T. Henley' Telegraph Works, Ordinary 111117722227 5 15H deterred LI M0 bans 
per cent. Preferene . see. . . (Pro . 
44 per cent. Debentures .......................- 100 . 109.113 City and 4 p.c. Deb. Stoc 8 Daria. ee rl .. DM o E 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 19-20 —— 4 per cent. Debenture SF ee 100 .. 113.11 
4 per cent. Debentures es 00 101-104 — 5 per cent. Pref. Stock '91. iii... 5 100 130-133 
Parker, Thos., Limited, Ordinary ........................ 10 144-154 / er 100 12.132 
Telegraph Construction and Maintenance ................ 12 -40 : . gy es 300... 124-128 
§ per cent. Bonds ee ae 272773333372 100 101-104 Liverpool Mies 5 er cent. Pref. o ese ma ON olan ngs eere — 2. at 
ary, v1) „„ „„ „„ „ „„ „„ „„ „„ — oe 
Electric Lighting and Supply.— 4 per cent. Mortgage Debentures, Red., 14, 700 . — . 108-104 
8 8 Pply. Waterloo and City. Ordinary T 2 100 94.67 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 “A Electric Tramways.— 
per cent. Deb, Stk. Certs., Red. and Conv. .... 100 . 12116 ine, 1-250, 007 yS.— 5 43.4 
Bournemouth and Poole, onina S „5 EO ROPA 10 HA 1 -134 n ne, 6 ‚—— 2 c9 ee 100 i: 
44 per cent. Cum. Pref., 7, 5 1-15. 0 0 n 10. 18.11 ermanent 6 per cent. Debenture Stock, 1888. Y B 
— -- per cent. Cum. Second Pref., 15,001 22500 .... 10 .. 194.11 pisces pool snd Kiest oc’ Te T TEE 5 134 
43 per cent. Debenture stock, Red. 100 105-1 — 6 per cent Cum. t ium 1 l 5,000 5 *3 
Bromley (Kent) Electric Light and Power Co. 47 per cent. per cent Do. of., Nos. 1-75,000 ........ lod. 100 d 104 
Ist Debenture Stock, Redl... . 102-105 per oami part Nn) Prov aii i No 72.7 
Brompton and Kensingtou, Urdinary . V .. 10410 British Wee Lhd Railway Co., » Ord. an 600° .. 100 92.97 
r seri Sa Preference fz. MELOS eae a 5 . 10-104 4 per Cent. iat Mt, Dobe., Nos. 15,2 2, of 1 each 40 102.104 p.c 
JJC N nt Waa GOs ere : 1 Vn : 
Cambridge Biectrie supp ly Company, Ltd., i 8 P vitii = : 105 5 per cent. Perpetual ee Stock .......... 100 124- 
Central Electric Supply, La., 4 per cent. Guar Deb. Stock 100 106-109 JJ Belgrano Tra 1 100 000 ayer ers E 555 
Charing Cross and Strand cece ce 5 94-10 . Au © per cent. Cm 8 8 
Nos. 50, 00.70, 0õ(g.tr rere ceci 5 rn „oo T im 
44 per cent. Cum. Pref. .................... 5. 5*6 5 per cent. Dep. stock: Vrae esee E de in . 98 
“a City Undertaking, ” 43 p.c. Cum. Pref., 1-40, M o 43 Prov. Cert., all pa ia, 000 asia EAEE 9/079 00 € 1 . 24.2 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 103-1 Cape Electric Tramways, Nos. ind d ins A E 
Chelsea Electricity Debeka q . c > per cont. cam. TTL vv EE 
r cent. Ţ nt o oom 100 .. 10811 per cent. lat Mortgage Deb., 1-5,000 (1917) .... 100 
City of Lonko ff o eee RE 10 . 10.11 Colombo Electric Tramways and Lighting, 5 per cent. let 
6 per cent. Cumulative Fre . 10 . 1314 Mortgage Debenture Stock, Red. u. c esses 100 Eu 
5 5 per cent, Debenture Stock r 100 122. Cork Electric Tramways and Lighting Co., Ordinary 3333 1 
r cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. : 102-105 n zoe 55 CCC Ä 100 oe . 
eee of per acca md o eos s pde Dublin United Tramways (1896), Ord., Nos, 160,000 ...... 10 .. 1213 
44 per cent. Debentures Prov. Certe, All pd. Rd. 100 . 107-110 ps percent Fret. NOE within | D ie ree Poa eee 
E lmundsons’ Electricity Corporation, Ordinary, 1-17,400 .. 64-7 xd ——— 54 per cent. Mort. Debs., 1-5,000, Red. .......... 2 o5 x 
6 er cent. Cum. Pref. .......................LLL Imperial ways, Ordinargg. eeeees E 22 
r cent. First Mort. Deb LT 100 105-108 xd 6 per cent. Cum. Pref. ........ . . .. M un MM 
Biectrte bt. rt Trac Tractn. Co. of Aust., Ka ,6 p. o. Cm. Pf.,1-20,000 5 34 r cent. Deb. Stock cece eens es 
per cent. Debenture Stock, Red. .............. 100 1 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Folkestone PP lectric Supply, Ltd., ao Nos. 1-10,000 .. 5 6. Cum. Pref., Nos. 30, 001-0, 000ẽtCi esses ae 4 
per cent. First Deb. Stock, FFC 10⁰ 102-1 4 per cent. Debenture Stock .................--- 10 .. 92. 
Hove Hechte Lighting, Limited, Ord., 1-11,000 .......... 5 ES Kidderminster and Distriey Lighting and Tracción POR. 6 et OPER 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 10-1 P 2500 19 * aa 1 
4 per cent. Debeuture Stock, Red. .............. 100 101-104 11 lit. Db Sédck, Red’ D oct anh ice 
Kensington and Knightsbridge and Notting Hill ........ 100 . 104.107 4 per cent. Ist Stock, Sr ' M0 e io 
K aariak a ana o Eng AE TAO AO TE 11.2 Metropolitan Electric Trama., Deferred. 1,020,001-1,514,016 1 . 4 
6 per cent. Pre U 5: 5-54 5 per cent. Cum. Pref., 500,001-814,016............ 1... li 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 96.99 New Genara! Traction: Ordinary C 3 are 
Motropolitan, Ordinarꝛ // . 10 .. 163-172 5 per Cont. ne e e Debentures, 1. i. Tis (Regd.) 10 OL 
——4, per cent. First Mor, age Debentare Stock .... 100 .. 107-112 per con Hyde " Ordin (Regd.). 10 7 1941 
per cent. Mortgage nture, Red. .......... 100 .. 88.101 Oldbam, perd A Oum, Pr nn, ‚— nce 10 7 104- 01 
bai amp d : * art Perle eee Nu RE soni ait Dara 10 . nuo 
Notting Hill Electric Lighting ͥ ; 1 eren meets TAG ' . : : 
— J per cent. First Mort. Debs., Nos. 1-500 (Reg.) 101-104 5 per cent. Cum. Pret : 1 —ͤ — a prd 
Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ 108 5-6 44 per cent. Debenture o ON EEA . 
4 per cent. Debenture Stock.... 100 .. 97-1C0xd | South 20 000 r )) i 
River Plate Electric Light and Traction, Deb............. 100 NCC TTT a a mde s 
5 ay of Montreal, 55 5 £51,132 6 per cent. Preference .................- 18s, .. 14/16-15/16 
Shares Mortgage , See cate tities Se 1 „ 101-1053. RC ð / ˙·e x EAR Tee ee AME : 
gmithfield Markets Electric Supply, Lid., Ord., 1-1400.. % .. — 224 —— 250b,00e 4, per cent. Debenture Stock ..........90 p0... 90 p.c. 
4 per cent. Debenture Stock ussen.. 10 .. 80 Telephones.— 
South Lon on, nnn 8 National Telephone, Preferred .......................... 100 . 96-98 
8t. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 143. Deferred Stock sores 100 72˙74 
per cent. t ð voy er Ve 5 95. 6 per cent. Cum. First Pref. .................... 10 13-14: 
— r 88 nm "oM qu ee 100 1l — ` per cont. a Second Pref. .................. y A ner 
ban Electric Suppl ary, 8-30,007 ............ 5 44-5 —— 5 per cent. Non. Cum. Third Pref. ............ T & 
— 5 per cent. ulative Preference, 90,001-80,000 5 E —— 34 per cent. Deb. Stock, Red. ............. — 100 . 9585 
Westminster, Ordinar g.. 2055. we ceccceeees 5 . 11412) —— 4 per cent. Deb. Stock, S7 ea 100 . 99-105 
———— 5 per cent. "Cum. Pref., 110, 101-138, 2111. 5 6 63 xd Ortental Telephone and Bleoteio Company yr 1 > i1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
E Traffic Returns for | Increase or 5 K Accounts for past year. | Cost 
Line. week _| decrease. Be ee per 
| C t Total | P C il P 0 Mu f mile 
| oy , Curren otal Passengers, Car miles Pas- eo e. 
Ending 1903. | 1902 | Week. year. | 1901. 1900. | Ending receipts carried. m e acei 9 facie 
| £ £ | £ . £ |a d. £ 4. 
fus Corporation.........-: Jan. 3 1,108 948 ＋ 160 + 7,655 a 171 May 31 37,931 | 9,099,715 794,641 088 1302 1,970 | 6°14 
ham WAYS ........ a | = = = — — — herd — — — — — — 
Birk head Corporation — — — |= — 2314 — Mar. 31; 31,593 , 6,456,361 — 117 — 1, — 
Blackburn Corporation PTER „ 16, 624 62 + 2 + 4,339 | 24 — — 26,064 | — 738,557 — |11°86, 1,085 — 
Blackpool Corporation „ dà 265 22 + 35 + 692 16 — Mar. 31! 41,818 5,809,190 | 758,565 173 13˙2 : 2,538 — 
Blackpool - Fleetwood Tramways ,, 17! 162 156 + 6 + 37 | 164 — Dec. 31) 31,391 | 1,902,092 ^ 569,827 396 |1320; 1,900 | 725 
Bolton Corporation „ 18 1,422 1,346 + 86 + 5,560 32 — | 77,274 | 15,828,955 1, 708, 580 | 117 1085 2,420 — 
Bradford Corporation .......... — = — — — 61 — Mar. 31 70, 213 — 1,530,531 , — 1100 1,150 | 737* 
Bristol Tramways Company . „ 16 4,019 | 5915 | + 106 — | 511 49 Dec. 31. 210,112 | 36,714,906 5, 402,09 — 1:37 9:25, 4, 6:31 
Carlisle Tramways Company.. — — = € — — — | „ 31 8,675 2,010,875 , 323,044h 103 ' 646, — “465 
Central London Railway........ „ 17 7,246 | 6,900 + 438 + 1.3161 12 12 » 91/335,086 — 41,188,389 ' 1,243,730a , 1:88 64-29a 27,923 A d 
City and South London Railway, ., 18 5,465 2,937 + 526 ~- 1,164 124 2 » 31 62,0018  7,008,842a 1,234,730 2°15 — | 9,010 — 
Cork E. T. and L. Company ... » l5. 342 379 — 37 —ͤ— 99 15 1$ — 28,921 | 5,714,525 855,332 | 1:00 671 | 1,590 — 
Diss ed e E e MA ps S co 7 5j Mar. 31) 10,470 | 2,114,985 | 217,891 {1:19 11˙53 1,398 | 12°56 
Dover Corporation ............ „ 17 155 165 — 10 44 | 4 — » 31) 11,864 | 2,905,823 , 270,533 | 0:979 |10:53 2,630 965 
Dublin & Lucan Electric Bailey) 3e 15 E 21 8 — 1 — Jöh! 63 63 Dec. 31 5,555 362,484 | 101,464 , $68 13˙20 825 | 808 
‘Dublin U. T., electric cars...... 7 : = 7 T 
Don d Delo kene 5 | 1 6| B. — ta pS OF | s e „ 1216.55 | 45,813,734 | 6,070,000 12 | 889; 5,550 | 571 
Dundee City Tramways ........ Ce o5 — — — 22 — May 15 26,058 6,393,412 446,350 088 140 | 1,180 — 
al w Corporation .......... „„ 17 10,657 | 10,111 + 546 + 1,312 | 104 95 31. 582, 146e . 155, 243, 378 11,935,099 090 1171 5,597 7°51 
ax Co Atl on ko SR — -- — 271 183 Mar. 3l 94, 909 13, 175, 924 1,005, 764 1:00 | 124 1,960 9:67 
Huddersfield Corporation ...... „ 17 896 810 + 88  — 18 48 | Sept. 30 29,0010à 4,649,813 | 626.051 (15 11.14 600 |1129 
Hull Corporation, E. 8.......... „ 17 1,055 1591 + 053 + 3,315 19 94 30 72, 3314 17,264,013 , 1,647,026 (100 10˙54 3,810 4:72 
Liverpool! Corporation.......... „ 10 9,327 9,937 ＋ 290 + 490 | 93 78 Dec. 31 87, 707 21,065,999 2, 218, 096 111 9:49, 5,004 507 
Liverpool Overhead Railway..... » 18, 1,441 1397 + 414 + 187 19 154 June 50 69, 152 8,126,976 7875 „010 a 157 21 O7 4,450 15 a 
Newcastle-on-Tyne Corporation — | = — pe 35 Si ee a M eee i = 
Portsmouth Corporation — — — — — 29 — — — — — — — 
m eld Corporatiou .......... „ 18 3,677 | — 46}  — Mar. 25191,857 49,176,631 | 3,791,993 | 0:93 1201 4,140 | 7827 
pton Corporation ...... „ 15 793 79 + 4 — | LL — | , 3 28975 4,761149 ^ 696,159 145 | 995, 2630 | — 
Son darland Corporation ........ J — : ME CCHE eae — | 19 17 „ 31 57,507 15, 559,808 1, 170,207 . 1:00 11775! 3, 380 6°31 
* Includes maintenance of permaneut way and proportion of profite paid to the tramway companies fur term of unexpired lease. a Train mile. 
A Half-year's figures. 


c Include rati and tram. 


d Total receipts. 


e Electric traction only. 


Including one section of horse traction. 
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BOURNEMOUTH CORPORATION ELECTRIC 
TRAMWAYS UNDERTAKING. 
(Concluded from page 86.) 

MAINS. 


The cables were all manufactured and laid by Messrs. 
Callender’s Cable and Construction Company, Limited, and 
are insulated with paper and lead sheathed. There are two 
conduit and five trolley line feeders, varying in size from 
"183 to 51 square inch section, and two 1 square inch 
section rail return cables. The feeders are drawn into 3in. 
by 3in. way stoneware conduits. These conduits are built 
up of three-way ducts to the requisite number of ways, 
and concreted all round. In carrying out the work 


Fig, 17. —Main-Laying, Bournemouth. 


50,000 yards of three-way ducts have been laid and about 
400 drawpits provided. We reproduce in Fig. 17 a 
photograph of the main-laying. In this illustration is 
also seen one of the public arc lamp standards, the most 
noticeable feature in connection with which is the heavy- 
looking hood by which the lamp is surmounted—a detail 
copied from Parisian practice, we understand. There are 
at present installed 132 of these lamps, connected 11 in 
series across the special 550-volt circuits provided. 


CONDUIT CONSTRUCTION AND TRACK. 


Referring back to Fig. 1, it will be seen that the conduit 
construction is confined to the centre of the system of 
tramways. The total length of line constructed is equivalent 
to 18 miles of single track, three miles of which are worked 
on the conduit system and the rest on the overhead trolley 
system. As regards the conduit, this is similar in many 
respecta to that adopted by the London County Council, 
with the important difference that a side slot (see Fig. 18), 
instead of a central slot, is used. The construction of the 


conduit and slot, which latter is lin. wide, is clearly shown 
in Figs. 19 and 20. It will be seen that the depth of 
the conduit is 2ft. and its width 141in. The conductors 
are placed 142in. from the top of the slotway, there being 
a clearance of 6in. between the faces of the positive and 
negative conductors. The insulators, of the iron-clad 
porcelain type, which support the conductors are spaced 
15ft. apart, and the conduit yokes at 3ft. 9in. from 
centre to centre. The gauge of the track is 3ft. 6in. 
The wheel rails weigh 100lb., and the slot rails 66lb. 
per yard. The iron covers of the insulator pits are 


Fig. 18, - Conduit System, showing side Slot, Bournemouth. 


paved over with wood, so that the roadway presents a 
regular finish. As regards the provision made for 
draining the conduit, sump-pits are placed at intervals of 
400ft., these being connected in turn with the Corporation 
sewers. At points and crossings an interruption is made 
in one or both contact rails for 12ft. to 15ft. The points, 
it may be mentioned, are of a specially heavy type, being 
each something over 12ft. long, and make an excellent job. 
They were made by Messrs. Hadfields, of Sheffield. The 
conduit line is divided up into half-mile sections, two 
feeder pillars being provided at the end of each. From 
one of these pillars the polarity of the contact rails can be 
reversed by means of the throw-over switches provided. 
Fig. 21 shows a section through one of the contact rails, 
ind Fig. 22 a section of the slot rail at a joint. - 
With regard to the overhead equipment of the outskirt 
lines, a noticeable feature is the light elegant appearance of 
the centre-pole construction. Messrs. J. G. White and 
Co. have been responsible for the whole of the track work, 
including the conduit and overhead line equipment. 


ROLLING-STOCK. 
There are two types of cars provided for general 
service—viz., double-deck bogie and double-deck single- 
truck cars. The bodies of these cars were all supplied by 


| 
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the canopies. Access is gained to the upper deck by means 
of staircases of the ordinary type, where Challenger rain- 
proof seats are installed. The upper deck is entirely 
surrounded by ornamental wrought-iron grilles of a neat 


Messrs. George F. Milnes and Co., Limited. The bogie cars | design. The cars are mounted on trucks of the Peckham 


(Figs. 25 and 24) have an over-all length of 34ft, 8in., and 
seating capacity for 60 passengers (30 inside and 30 on 
roof), while the single-truck cars have an over-all length of 


i 


type; they are highly finished 5 and present an 
exceedingly bandsome appearance. Mention may also be 
made of a special state occasion car built for the Bourne- 


27ft. 2in. and seating capacity for 40 passengers (22 mouth tramways and most elaborately finished. 
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Fic, 19, —Sections of Side Slots at Yoke and between Yokes respectively. 


inside and 18 outside. The interior panelling and finish 
of the bogie cars is of teak, and that of the single-truck 
cars of oak. The seats of the larger cars are provided 
wich comfortable spring cushions, the backs being 
upholstered with the same material, and the seats of the 
single-truck cars are of three-ply perforated birch veneer, 
suitably curved for comfort Polished oak handstrap 
rods are suspended from the ceilings by ornamental 


...207. .. 1 
Sechon al Insulator 
Fie. 20. —Section through Side Slot at Insulator. 


polished bronze brackets, and provided with thick cord 
tassel grabs, in place of the usual handstraps. There are 
large handsome windows on either side, and the curtains 
are of old-gold damask, looped back to the window pillars 
with bronze holders. The interior is brilliantly lighted by 
electric Jamps, the fittings being of bronze metal and of 
elegant design, and the globes are of cut glass. The 


Fig. 21. —Section through Conductor Rail. 


body ard rocker panels are of sheet steel, which is 
much superior to wood for this kind of work. As 
the gauge of line is only 3ft. 6in., handsome double 
doors are provided at either end, which give a good wide 
doorway. An efficient system of electric signal bells is 
arranged throughout the car, connected to pushes in the 
interior and on either platform. A clock is fitted over the 
doorway inside at one end. Destination indicators, having 
the route names printed on a roller blind, are fitted above 
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The electrical equipment for the cars, which was supplied 
by the British Westinghouse Electric and Manufacturing 
Company, does not differ essentialy from the standard 
tramcar equipments of that company. Each equipment 
comprises two Westinghouse No. 49 B tramway motors, 
two Westinghouse No. 90 controllers, one at each end of 
the car, with combined automatic cut-out and main switch, 
and diverters, etc, for electric “service” braking. The 
49 B motors are specially designed to meet the require- 
ments of a rapid town service, with cars of moderate 
weight, where track gradients and curves are frequent and 
rapid acceleration and braking are essential. 'fhe field 
consists of four poles projecting radially inward from a 
cast-steel yoke or frame, which is horizontally divided. 
The pole-pieces are built up of soft-steel laminations and 
cast into the yoke, so that & powerful magnetic field is 
secured with the elimination of lusses due to eddy currents. 
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FIG. 22.—Section of slot Rail through Joint. 


' The halves of this yoke, which forms a dust-proof casing 
for the motor, are hinged at the side opposite to the axle, 


thus rendering the interior parts easily accessible. The 
field coils are wound upon moulds in a winding machiue 
and insulated with fuller-board and mica. The coils are 
slipped on to the pole-pieces when complete, and held in 
place by brass plates bolted to the yoke. The armature 
is of the usual slotted drum type with ventilated 
winding and ample ventilation ducts, so that it runs 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JANUARY 23, 1908. 8 


remarkably cool. The armature coils are connected 
up to form a two-circuit winding. A four-pole field 
and two-circuit winding are in absolutely symmetrical 
relation, and whether the armature be accurately centred 
in the field or not, the work is equally divided between the 
circuits of the winding. The coils are machiné-wound, 
three individual coils being wound separately and then 
enclosed together in a protecting cell of insulating material ; 
these cells are then placed in the slots without any bending 
or hammering. The armature is of unusually small diameter, 
and of light, though strong, construction. Low peripheral 
speed is consequently attained, with the reduction of strain 
on the coils due to centrifugal force to a minimum; a sub- 
stantial reduction in the wear of gears and pinions is also 
secured, and a saving of energy by reduction of the 
momentum of moving parts—this last feature is of 
paramount importanee where very rapid braking and 
acceleration are required, as in tramcars for ordinary town 
service. The revolving armature of the motor stores up 
energy like a flywheel every time the motor is started ; 
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meshing of the latter, prevents hammering at the rail joints, 
reduces the wear and tear of the motors and trucks, and . 
increases the comfort of the passengers. 

One of the principal features of the Westinghouse No. 90 
controller is that in it the number of contact-pieces has 
been much reduced without any reduction in the number 
of speed stops. The excessive wear and tear and liability 
to breakdown occurring with a multitude of heavy-current 
contact-pieces is thus to a great extent avoided. i 
effect is secured by mechanical connections between the 
operating and the reversing barrels, and the reversing switch 
and motor cut-out switch are combined. The movement 
of the operating lever in one direction produces normal 
running of the car, either backward or forward, according 
to the position of the reversing lever; movement of the 
operating lever in the opposite direction produces braking 
of the car, whether 5 backward or forward. The 
change from running control to braking control is secured 
automatically by suitable mechanical connections between 
the main operating drum and the reversing drum. The 
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FIG 2X. — Elevation an) Flan ef Car, Bourncmouth Corporation Electric Tramways. 


this energy is wasted every time the car stops. Thus it 
will be seen that it is very desirable to reduce the flywheel 
action of armatures to a minimum, as considerable economy 
in power is thus obtained. The weight of the armatures 
in question is 438lb., and the total weight of the motor 
about 1,900lb. The commutator, which is of large diameter, 
is composed of 105 hard-drawn copper segments, mica- 
insulated. With tbis large number of segments the 
number of turns per coil in the armature is reduced to 
a minimum, and a low voltage between adjacent com- 
mutator bars is secured. 

The bearings are of ample dimensions and carefully 
designed oil-guards are fitted, so that there is no possibility 
nf oil finding its way on to the armature. Either oil or 
grease, or both, can be used for lubrication. The gear 
wheels are of cast steel and the pinions of forged steel, and 
the proportions are such as to provide ample strength for 
heavy tramway service. Nose” suspension is used for 
the motors. This method bas been adopted as standard 
practice by the British Westinghouse Company. It relieves 
the motor bearings of the weight of the motor, ensures the 
exact alignment of bearings and gears and the accurate 


control is of the usual series-parallel type, there being three 
steps for the series and two steps for the parallel arrange- 
ment of the motors; in the braking position there are 
four resistance steps, giving effects varying from the 
strongest possible for emergency to gentle application for 
ordinary service. The “diverters” through which the 
current from the motors acting as generators is passed are 
iron-framed, fireproof resistance coils, with large external 
surfaces, so that the heat produced is rapidly dissipated 
by radiation. 

The controller is of the usual drum construction, with 
cast-iron base, cast-brass top, and sheet-iron case lined with 
asbestos. Spark guards of non-carbonising material are 
so arranged round the contact fingers that sparking from 
finger to finger or from any part of the circuit to the 
frame is impossible. The contact drum is of metal entirely 
insulated from the shaft; the contact rings and fingers are 
provided with special contact tips to take up the ares, and 
are so formed that they can be easily and cheaply replaced 
and adjusted. The mechanical interlocking of the main 
and reversing drums effectually prevents accidents due e 
careless handling. 
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Further interest attaches to the equipment of the cars, 
in that the latter have to run over a mixed system of 
conduit and overhead trolley line tramways, which necessi- 
tates each car carrying a plough and trolley arm, special 
provision being made to facilitate changing over from one 
system to the other. The form of plough carried by the 
cars was designed by Mr. A. N. Connett, of Messrs. J. G. 
White and Co., and is similar to that used in Paris. Its 
principle was very fully described by Mr. Connett in his 
paper read before the Institution of Mechanical Engineers, 
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FIG. 24. —Section of Car, Bournemouth Corporation Electric Tramways. 


and reprinted in our issues of April 12 and 19, 1901. The 
plough (Fig. 25) has soft cast-iron shoes, which are 
pressed lightly against the vertical faces of the conductor 
rails by horizontal semi-elliptic springs. These shoes 
are carried by horizontal links, which take all the shocks 
to which they may be subjected, leaving the springs free 
to do the work ale of pressing the shoes outwardly. It 
should be mentioned that the conductor rails at switches 
are curved outwards slightly to enable the plough to be 
lowered between. The shoes are connected to the leads by 
copper fuses. The method of changing over from one 
system to the other is as follows: At each point where the 


conduit line terminates and the overhead line begins the 
slot is diverted to the centre of the track (Fig. 26), termi- 
nating in a plough-pit (Fig. 27) provided with a trap as 
shown, which isoperated after thecar has reached its position. 
One throw of the lever (Fig. 28) placed outside the track 
suffices to open the trap, which is so counterweighted that 


the effort necessary for this is almost inappreciable. The 
trap being opened the plough can then be raised or lowered 
in guides attached to the side frames of the truck (see 
Figs. 29 and 30), the actual operation being performed 


Fic. 25, — Plough detached and‘Throw-over Switch. 


through the medium of a fixed screw in the side of the car, 
turned by means of a removable crank. Inraising or lowering 
the plough, the car leads are put automatically in circuit 
with the ipie or the conduit line, ae the case may be. 
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Fig, 28. — Lever for Opening Trap. 


In practice the operation is as follows: when the car 
has stopped with the plough over or under the trap— 
a mark on the track indicates to the motor-man the exact 
position to stop — the motor-man gives his controller handle 
to the conductor, who opens the trap and lowers or raises 
the plough, closes the trap and returns the handle to the 
motor-man, who meanwhile lowers the trolley from or 
raises it to the trolley wire. The whole operation is per- 
formed in about 15 secunds, and since the junction points 
between the two systems coineide with regular stopping 
places, the loss of time is inappreciable. We were very 
favourably impressed with the easy working of the system, 
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Messrs. Lacey, Clirehugh, and Sillar have acted as 
consulting engineers for the above-described scheme 
throughout, and in this capacity have carried out the work 
to completion. Mr. F. W. Lacey, the borough and tram- 
ways engineer, has been responsible for the design of the 
station buildings, car-sheds, and roadwork, including the 


that one, if not two mechanical portions of the motor shall 
have a rotating motion, and the more general practice is 
to let the rotor be the revolving part. If a cylindrical 
mass of iron whose diameter is only very slightly less than 
the bore of the stator, he mounted on a shaft free to rotate 
in its bearings and ' xed in the bore, the rotating field due 


Fie. 26. — Conduit 'System —Ceutre Slot under construction, Bournemouth. 


laying of the track, etc. To these gentlemen and to 
the principal contractors concerned our thanks are due for 
assistance rendered us in the preparation of the foregoing, 
and the loan of the drawings and photographs reproduced. 
The actual work of erection has been under the immediate 
supervision of Mr. Bulfin, the resident engineer, and Mr. 


to the primary windings will induce poles in this mass of 
iron, and the iron core will revolve at the same speed as 
the magnetic field. In order to minimise beating and other 
losses, it will be necessary to build up this core of thin 
iron plates stamped out with slots to receive the windings, 
in the same manner as is the case with the stator stampings. 
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Fig. 27.— Details of Plough Pit and Mechanism for Opening Trap. 


W. Goodger, the latter gentleman acting as clerk of the 
works. 


NOTES ON POLYPHASE MOTORS. 
(Continued from page 9.) 


So far we have studied the formation of the stator and the 
way in which the rotating magnetic field is produced when all 
mechanical portions of the machine are at rest. In order 
that we may take power from the motor, it is necessary 


| If no windings are put on the rotor, at no load this core 


would rotate at approximately the same speed as the 
magnetic field due to the stator windings, but as scon 
as any load was put on the shaft the core would come 
to rest. This is evident from the principle of the 
conservation of energy. From this law we know that 
energy can neither be created nor annihilated, and 
we have seen that the value of the current flowing 
through the stator windings is limited by the back E M.F. 
due to the induction of the circuit. The only way to 
reduce this counter E.M.F. is to neutralise to a certain 
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iron; and if this is well annealed and laminated, if they do 


the induction due to the 
here are no rotor windings | no good, they will also do very little harm. l 
We have learnt from our direct-current work that, in 
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extent the back induction b 
windings of the rotor; if | 
there can be no induction due to them, and, consequently, 
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Fig. £9.— Trolley of Car, with Tleuzli Mechanism, Bournemouth Corporation Electric Tramways. 


if power eould be derived from the motor under these | order to produce an E.M.F. it is necessary that the various 
inductora in which this E.M.F., is to be produced must cut 


circumstances, there would have to be a creation of | 
energy, as the stator current can only be the no-load : lines of force by either being moved across a magnetic 


We also 


field or by having the field moved aeross it. 
know?that the value of the E. M. F. so produced will depend 


upon the number of lines of force cut per unit time, and 


If there are no windings on the rotor, and a load 


current. 
is applied to the shaft so as to briug it to rest, the lines of 
force due to the stator windings will simply glide through the 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JANUARY 23, 1903 7 


that if in one inductor we wish to create a difference of 
potential of one volt, we must make this wire cut 
100,000,000 lines of force per second. Expressed as a 
general formula we may write 

E=LxVxBx10°8, 


where E represents the E.M.F. generated in volts, L the 
length of the active inductor, V the speed of the inductor 
in inches per second, and B the induction in the air-gap in 
square inches. The formula is perfectly independent of any 
exact value for the speed or induction, and if either of these 
varies, the value of E will vary also. Assuming that the 
speed is constant, we may find that the value of B varies con- 
siderably under one pole (as we know is the case with poly- 
phase motors from Figs. 17, 18, 19); then the induced E.M.F. 
will also vary accordingly. If, then, the induction varies 
sinusoidally, the induced tension will also follow a sine law. 
It is readily seen that this must be the case when we con- 
sider one inductor only, or two inductors in series, one 
lying in each field; but it is also the case when we have 
several inductors in series wound side by side on the 
periphery of the rotor core so as to occupy an appreci- 
able space, or to possess width. The fact that the coil 
has width complicates the case to a certain extent, 
as we shall see later, but the induced tension, and 
consequently the current to which it will give birth, 
will still approximately follow a sine law. We are 
also familiar with the principle that the E.M.F. being 
constant, the current will vary inversely as the 
resistance of the circuit. This principle, which is known 
as Ohm's law, is expressed as the general equation C = E + R. 
From this it is evident that if we require a high value of 
C it is only necessary to increase E or to reduce R. The 
value of E we know depends upon the strength of tho field 
and the rate at which it is cut; if this gives rise to a 
small value of E and we still require a large current, R 
must be greatly reduced, even if it is necessary to make 
R small enough to short-circuit the various coils, in which 
the E M.F. is induced, on themselves. The designer of a 
direct-eurrent motor would be alarmed at the idea of short- 
circuiting on itself one of the armature coils, but this is 
what is done in all types of induction motors with the 
windings on the rotor. 

In order to obtain a greater current through the stator 
windings, so as to permit of the motor working under 
load, it ia essential that a current should flow through the 
windings of the rotor to neutralise the induced field of the 
stator. The rotor at no load we have seen rotates at 
approximately the same speed as the magnetic field due to 
the stator ; this ficld, it may bo mentioned, is usually much 
weaker than is the magnetic field of a direct-current motor; 
as soon as a load is put on the machine the speed of the 
rotor, if it be carefully tested, will be found to be slightly 
less than what it was at no load. The speed of the rotating 
magnetic field is, however, the same, and hence there is a 
difference in the angular speeds of the rotor and the mag- 
netic field of a polyphase induction motor working under 
load. This difference in the two speeds is called “the 
slip," and it is due to this slip that an E. M. F. is induced in 
the rotor windings. It is evident that the value of the 
E.M.F. induced in the windings of the rotor will depend 
upon the value of the induction in the air-gap, and also 
upon the difference in speed between the rotating field and 
the rotor This difference may be expressed by V, where 
V 2(v-v"); v is the speed in any convenient units at 
which the bands of the induction are travelling round 
the air-gap ; and v“ is the speed of the rotor in the same 
units. It is unnecessary to prove that the induced E. M. F. 
depends upon the amount of the slip as defined above, for 
since both the magnetic field and the rotor are both revolv- 
ing in the same direction, the cutting speed must be only 
the difference in speed between the two. 

In dealing with direct-current problems we know that 
the general formula for finding the E.M.F. induced in any 


coil is: E=S x Lx Bx V x 107° volts, 


where E = the E.M.F. induced in volts ; 
S = the number of conductors in series in the coil ; 
L = the active length of the coil ; 
B = the induction in the air-gap ; 
V = the speed of the coil. 


This equation, we know, is true provided the quantities 
are all expressed in the same units. Ifthe length of the 
inductors is given in inches, then B must be the induction 
per square inch, and V the speed in inches per second. If, 
on the other hand, L is expressed in centimetres, the same 
system of units must be employed for B and V. 

The above is, we have stated, the general equation for 
finding the E. M.F. induced in the armature windings of a 
direct-current dynamo or motor, where we are dealing 
with practically a constant magnetic field under the entire 
length of each polar face. In the case of any induction 
motor, however, the condition of things is greatly altered. 
As we have seen from Figs. 17, 18, and 19, the induction 
is no longer constant under any polar face, but varies 
according to a sine law; hence in considering a single 
wire revolving under this pole-face, and giving V the value 
of (v — v"), the resultant E.M.F. will also follow a sine 
law. When we deal with two or more wires in series. 
tho equation as it stands will no longer express the induced 
E.M.F. Consider for à moment three wires spaced round 
the rotor core, and at the given moment let one of these 
wires be cutting the ordinate of the sine curve represent- 
ing the distribution of the induction in the air-gap, then 
this wire is placed in the most advantageous position for 
having an E. M. F. induced in it. Now, suppose that this 
partieular wire is the leading wire of the three, and that 
the other two lag after it by equal pitches, then it is 
evident that the total E.M.F induced will not be 3 zx (x 
being the volts assumed to be induced by the first wire), 
but will be something less than this, as the second wire 
will have to lie in a weaker field and the third in a still 
weaker. 

It is also evident, since the tension is induced in the 
same manner in both direct and polyphase motors, that 
our general formula will still hold good in the latter case 
if properly modified, for the equation is founded upon 
fundamental principles which are the same for all cases. 
It will also be seen that the wider the coil is—that is, tho 
more it is spaced out under the pole-face—the moro 
inaccurate will be the result. In practice it has been 
found that the difficulty can be got over by introducing a 
constant in tbe right-hand sido of the equation; this 
constant is generally written K, and is called the coefficient 
of width, and is less than unity. 

In the case of a lap winding we have seen from Figs 17, 
21, and 22 that the active wires of each phase occupy 
one-third of the width of the pole-face. This is the case 
whatever the number of slots per coil, as one active sido 
of each of the three phases forms a pole. It would then 
appear as though the width coefficient would be the same 
for all cases with a lap winding, wbatever the number of 
slots. This is only approximately the case, and the width 
coeffieient may vary between the limits 1 for one slot per 
active side per phase and 0:953 for infinity slots per 
active side per phase. The variation in the value of K is 
caused by the fact that to obtain the average flux density 
we do not integrate the sine function Bmax. sin Ó between 
the limits Odeg. and 180deg. but between tho limits 
r degrees and (180 — 4) degrees, where æ represents the 
phas? distance of the centre of the extreme slot from the 
extreme edge of the pole, and as the number of the slots 
per coil is increased this phase distance, 7, will decrease. 
It will be seen in the table later that as the number of slots 
is increased from one the variation in the value of K at 
first increases rapidly, but that the limit is soon reached, 
K having a value of 0:958 for four slots per active side, 
and only varies to the value 0:953 for infinity of slots per 
active side. 

M. Boyes de la Tour, in his work, Methode Pratique 
pour calculer les Moteurs Asynchrone Polyphases,” before 
referred to, deals with this part of the subject in a very 
simple and full manner. He calculates in à simple mathe- 
matical manner the width coefficient for both three-phase 


| and two-phase motors with lap and wave windings, and 


the student is recommended to carefully study the whole 
of the second chapter in this book. We give below a 
translation of his analysis of the width coefficient of a 
three-phase motor with a lap winding: 

“It is sufficient to examine the diagram of the lap 
winding in Fig. 24 in order to be satisfied that each active 
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side of a coil occupies the third of the breadth of a pole. 
If we suppose that at any moment / the axis of the coil 
is separated from that of the pole by the angle wi, and 
that the number of slots per coil is 2 q, the angular 
distance between the exterior slot of any coil and the 
centre of the active side to which it belongs will be for one 


hide wt - (7/6 — 7/6 q) = ue 7/6 q x (q— 1), 
and for the other side, 

wt + (r / — 7/6 q) = wt 4 [6 q x (q — 1), 
since the angular distance between two consecutive slots is 
i C placed aheri 
slots 1 and 20 of the coil will have for expression 


e#LxVxBxsin (wi+7/6¢ (¢-1))x 1075 
+L x V x Bx sin (wt - 7/6 q (/- 1)) * 107 volts ; 


of, e- Lx Vx Bx I sin LAT 49] 
U. 6 q 


+ sin n eee (ee 1) | | 1075 volts, 

6q 

but we know that 
sin (a +b) - sin (d b) = 2 sin cos b, 

therefore, 

e=2 LxVxBxsin (ut) cos (7/6 q (4-1) ) x 1075 volts. 
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Similarly, we shall have for the tension induced in each 
of the wires placed in the second and penultimate slots of 
the coil, 


e=2LxVxBxsin (wt) 
eos (7/6 — (7/6 q 4 7/54) ) x 1075 volts, 
or, e=2 L x V x B x sin (wt) cos (7/6 q (/- 3) } x 10-5 volts. 


* [n making the sum of the simultaneous tensions, e, e, e, 
e, and in dividing finally by the number, 2 q, of the slots per 
coil, wa shall obtain the mean E.M.F. induced, not in each 
turn, but in each conductor. It has for expression, 


e-LxVxBxsin (wt) 


x [eos FE (4 - 1) | +08 le, 9 |+. T 


i + COS E (q — (2 1-1 | ho volts. 


7 
If we put K 


= C08 Le - | +008 E (y-3) * ats 
+ cos Be - ) | 


7 
the equation for the mean E. M. F. becomes 
e=KxLx Vx Bx sin (wt) x 10-5 volis, 


Multiplying this mean tension by the number, §, of all 
the conductors connected in series in one phase, we shall 
obtain the total E.M.F. induced in this phase. It has for 
expression 


E-KxSxLxVxBxsin (wt) x 107? volts. 


This tension varies according to the law of sines, and 
becomes a maximum when 


sin (i!) 2 1, that is when wt = 90deg., 


that is to say, when the middles of.the active sides of the 
coils coincides with the axis of the poles. . 

* Let us remark in passing that the component tensions 
induced in the turns of the different pairs of slots have 
different amplitudes, but are of the same phase." 

The values of the coefficient found by Mons. de la Tour 
are given in the following table for various number of slots 
per coil : 


Number of slots Value of the 


per active side. coefficient. 
- K = 
CCC 1:000 
"pc etn e sews 0:966 
%ö˖öÜ 8 0:960 
F 0:958 
; cce E ERI C ats 0:957 
O otov eee Trt eee uud 0:056 
opc 0:955 


The analysis for finding the breadth coefficient in the 
case of a lap winding given above from Mons. de la Tour’s 
book shows us that our general equation requires very 
little modification to render it suitable for polyphase induc- 
tion work. From the fact that we knew that induction 
followed a sine law, we have deducted that the induced 
E.M.F. would also follow a sine law, and consequently we 
expected that one of the functions on the right-hand side 
of the equation would be a sine function. We had also 
seen that the total E.M.F. induced would be less than S 
times the E. M. F. induced in the most favourably placed 
inductor, and, hence, we knew that the coefficient K 
would be something less than unity, if there were more 
than one slot per active side of each coil; but we were also 
aware that each active side occupied one-third of the pole 
width, and, therefore, it was evident that there could not 
be much variation in the value of K for varying numbers 
of slots. The analysis has consequently shown us little that 
we were not acquainted with before, but its great merit is 
that it has been made with the aid of the simplest mathe- 
matics, and the proof is one which can be followed by those 
engineers who have not a good knowledge of the integral 
calculus. 

The values given above are true so long as the distribu- 
tion of the induction in the air-gap follows a sine law. But 
in practice we find that the distribution of the induction 
may vary considerably from a true sine curve, and the use 
of these coefficients may introduce a slight error in the 
calculations; at the worst this error will not be very great, 
certainly not as great as the errors which will arise owing to 
variation in the permeability of the magnetic circuit, and 
consequently the values given in the table may be accepted 
for all practical cases. In all engineering calculations 
there are always some quantities of which we are not 
absolutely certain, and while accuracy is always to be 
desired, it is unnecessary to make elaborate calculations 
to find the correet value for the third digit after the 
decimal point for one function, when there is a great 
doubt whether the first digit is correct in another 
quantity entering into the same equation. The writer 
does not wish to imply that it is not necessary to take 
every precaution in order to secure correct results, but 
rather to warn the designer that it is not wise to waste 
valuable time over correcting infinitesimal errors, when 
the time might be much more profitably employed in 
attempting to eradicate some of the larger errors that 
unfortunately too often creep into engineering calculations. 


(To be continued. ) 
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NOTES. 


North-East Coast Institution —The North-East 


Coast Institution of Engineers and Shipbuilders have 
awarded the gold medal for the best paper read before the 
society last session to Mr. T. B. Morison, of West Hartle- 
pool. The subject of the paper was The Unsatisfactory 
Condition of the Engineering Branch of H.M. Navy." 


Wireless Telegraphy.—It is announced from Rome 
that the commission appointed to consider the project to 


connect Italy and the Argentina by wireless telegraphy has 


reported favourably upon it. The Italian station is esti- 


mated to cost £28,000, and this station will subsequently 


serve for Erythrea and Sardinia, and also to communicate 
with ships at a distance not exceeding 200 miles. 


Promoting Technical Education.—The example 
of Coventry in regard to technical education might well be 
followed by other large manufacturing towns in this 
country. A number of leading manufacturers in that 
town have decided that, in taking on fresh apprentices, a 
condition of engagement will be that the applicants must 
regularly attend the local municipal technical school. 


Electrical Extraction of Zinc.—Dr. Laval is 
reported to have perfected his process for extracting 
zinc from the ores by means of electricity. The expecta- 
tions which have been formed of the new method are 
high, and a Swedish company is proposing to employ it 
commercially and to utilise the great Trolhätta waterfall 
in the production of the necessary electricity. Zinc ore 
exists in abundance both in Sweden and Norway. 


Institution of Junior Engineers.—At the next 
meeting of this institution on Feb. 6 a paper on 
“Calorimetry " is to be read by Mr. W. Garnet Vernham ; 
on Feb 14 the eighteenth anniversary dinner takes place 
at the Hotel Cecil, the president, Colonel Edward Raban, 
C.B, in the chair ; and on Feb. 21 a visit is to be paid to 
the East Greenwich works of the South Metropolitan Gas 
Company, through facilities kindly extended by Sir George 
Livesey. 

Producer Gas.—Mr. H. A. Humphrey delivered a 
lecture in the hall of the Drapers Company last week 
on “Producer Gas and its Applications to Industry." The 
paper was well illustrated with mathematical calculations 
and examples, the author estimating that if producer gas 
could be generally introduced to replace direct firing by 
coal in all cases where gas firing was applicable, the saving 
in the consumption of fuel would amount to at least half 
of the total quantity now used. 


Employment of Young People.—The Home Secre- 
tary announces that at the end of 40 days he will issue an 
order under the new Factory and Workshops Act extend- 
ing to youths over 16 employed in electrical works the 
permission to have the meal hours at different times, and 
to remain during meal times in rooms in which a manu- 
facturing process is being carried on. A second order will 
be made permitting youths over 16 to be employed at night 
in electrical stations. This removes the great objection 
which was raised against the application of the new 
Factory and Workshops Act to electrical generating plans. 


Royal Institution. —On Thursday next, the 5th prox., 
at five o'clock, SirClements Markham will deliver the first of 
a course of three lectures at the Royal Institution on 
' Arctic and Antarctic Exploration." Mr. G. R. M. Murray 
being unable, owing to illness, to deliver his course of 
lectures beginning on Thursday, Feb. 26, Prof. L. C. Miall 
will instead deliver three lectures on ** Insect Contrivances.” 
The Friday evening discourse on Feb. 6 will be delivered 


by the Right Hon. Sir Herbert Maxwell on George 
Romney and his Works"; on Feb. 13, by Prof. 8. 
Delipine on *Health Dangers in Food"; and on Feb. 20, 
by Principal E. H. Griffiths on “The Measurement of 
Energy." 


Municipal Work in Canada.—It is interesting to 
see that while in the United States municipal eleetrie 


| lighting stands at a discount, a number of the larger towns 


in Canada have successful electrical works under the con- 
trol of the City Fathers. Smaller places are also taking up 
the work on corporative lines, much in the same way as 
municipal electric lighting is increasing in this country. 
We hear that recently the Prince Albert Electric Light 
and Power Company is to be taken over by the Corpora- 
tion of tbat enterprising little town, and that the plant 
will henceforward be worked as a municipal one. This 
town in Western Canada is looking forward to the advent 
of other and competing railways to make it an important 
industrial centre, when the use of electricity for light and 
power will be considerably extended. 


Concerts.—As usual, the Electro-Harmonic Society has 
arranged an attractive programme for its smoking concert 
to-night. It will be held, under the chairmanship of Dr. 
J. W. Swan, F. R. S., in the Crown Room of the Holborn 
Restaurant at eight o'clock. Those contributing to the 
evening's entertainment are the Concord Part Singers; 
Messrs. Chas. Copland, Vivian Bennetts, A. E. Izard, 
Geo. Nelson, Arthur Helmore, Mr. A. Weaver, and Dr. 
Byrd-Page. At Glasgow to-morrow night the Local Section 
of the Institution of Electrical Engineers is giving a 
smoking concert to its members. The committee of this 
section are to be congratulated on intermixing their 
ordinary business meetings with gatherings of this descrip- 
tion, which cannot but help to popularise the profession in 
the locality, and arouse additional interest in the work of 
the Institution among the members of the section. 


Electricity on the Rand.—Mr. Carl Hanan, whose 
opinion on the commercial prosperity of South Africa may 
be freely accepted as representative, has been giving his 
views to a contemporary on the outlook in the Transvaal. 
With regard to the electrical industry out there, Mr. Hanan 
was asked the pertinent question whether the new era on 
the Rand is likely to become an electrical epoch—that is to 
say, that the motive power for water supply, communica- 
tions, and various mining processes will be cheapened by 
the employment of electrical power from central stations. 
His reply was cautious though emphatic. He believed 
that in the course of time all motive power will be supplied 
by electricity, and we think this sentiment, though some- 
what ambitious, may be taken not only as applying to 
South Afriea, but to other industrial countries where 
fuel is dear and where already the advent of electricity has 
wrought such advantageous changes to the community 
at large in a comparatively few years. 


Shoreditch Electricity Works.—A large party of 
members of the Institution of Junior Engineers paid a 
visit on the 17th inst. to the new electricity works of the 
metropolitan borough of Shoreditch, Whiston-street, on the 
banks of the Regent’s Canal. They were shown round by 
the chief electrical engineer, Mr. C. Newton Russell, and 
members of his staff. Particular attention was directed to 
the boiler-house plant, which consists of four water-tube 
Babcock-Wilcox marine boilers. Each has a beating 
surface of 2,720 square feet, and is fitted with an economiser 
containing 350 square feet of heating surface. A total of 
about 50, 000lb. of steam per hour can be generated. The 
engine-house plant consiste of two vertical low-speed 
Corliss compound engines, made by the Wallsend Slipway 
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and Engineering Company, each direct coupled to a con- 
tinuous-current Westinghouse generator of 800 kw. capacity, 
speed 90 revolutions per minute. At the conclusion of the 
inspection Mr. H. Cartwright Reid conveyed the thanks 
of the members to Mr. Russell for the arrangements made 
that day. 

Royal Meteorological Society.—The annual general 
meeting of this society was held on Wednesday evening, 
the 21st inst., at the Institution of Civil Engineers. The 
president, Mr. W. H. Dines, B.A., occupied the chair, and 
delivered an address on The Method of Kite-Flying from 
a Steam-Vessel, and Meteorological Observations obtained 
thereby off the West Coast of Scotland.” After describing 
the apparatus used, the author proceeded to give an account 
of his work and observations at a fixed station, and also 
from & steam-tug in the neighbourhood of Crinan, off the 
West Coast of Scotland. A considerable amount of informa- 
tion concerning meteorological phenomena was obtained. 
The greatest height attained was 15,000ft. by means of 
four kites on the wire. The temperature gradient over the 
sea was considerably less than its average value over the 
land, being about 1deg. for every 300ft of height. The 
upper currents were found to differ in direction from those 
below much less than was expected. As a general rule, the 
humidity increased up to a level of about a mile and then 
decreased. Mr. Dines illustrated his address with a number 
of interesting lantern slides. | 

Study of Engineering. — Before the Liverpool 
Engineering Society, at their fifth ordinary meeting of the 
present session, Mr. A. F. Fowler, M. I. C. E., read a paper 
on the study of engineering from a business point of view. 
The author conveniently placed himself in the position of 
a young man who had decided to make his living in the 
profession, and who wished to be qualified as quickly as 
possible. The question was being asked to-day among 
persons of judgment whether the education of engineer 
students was not being conducted too much on the lines of 
research and excessive technique, without much regard to 
discrimination or to the interests of the student. This, it 
was said, tended to narrowness, and did not develop the 
observant faeulties and the habit of thinking for oneself. 
In the author's opinion a considerable knowledge of mathe- 
matics and physics was indispensable; chemistry and 
geology were desirable, but after a good groundwork in 
these subjects had been learned at school, their further 
atudy might be confined to their application to the work 
taken up at the office or workshop, and to assist the student 
to attain the all-important quality of thoroughness. The 
paper was discussed at some length by Prof. Hele-Shaw 
and others, and Mr. Fowler was cordially thanked for his 
paper. ! 

Steam and Electric Competition.—The healthy 
competition between certain steam railways and electric 
tramways in this country, notably in the Liverpool, Man- 
chester, and Newcastle districts, is reciprocated in the 
States, where, however, the hostility of the steam interests 
is on the wane, it now being recognised that the electric 
lines in many instances not only serve as feeders for the 
steam lines, but build up suburban populations and bring 
bigger returns for both classes of roads. There are, how- 
ever, cases in the States in which competition between the 
steam and electric systems serving the same districte is 
indulged in to its fullest extent. A new scheme has been 
called to our attention which proposes to run an electric 
line on the overhead trolley system between New York 
and Boston. This will be effected by the joining up of 
several existing trolley roads, which at present serve their 
own particular areas, and by the construction of a new line 
which will form the final link in the system between those 


! 
two cities. For the entire distance the trolley road will 


practically parallel the present steam railway, whose 
chances of surviving the competition of a cheaper tariff 
and better service between New York and Boston thus set 
up are regarded with considerable apprehension by the 
interested parties. 

Electric Heat for Third Rail.— The recent dis- 
organisation of the traffic on the Manhattan Elevated 
Electric Railway through the formation of sleet and ice on 
the third rail, has awakened engineers to the necessity of 
obtaining some sure means of obviating the difficulty in 
winter weather. A New York engineer, Mr. E. E. Ries, 
has come forward with a very ingenious method for raising 
the temperature of the third rail by electricity so as to 
make the formation of ice on the same an impossibility. 
He would connect the third rails of both the up and down 
tracks of a system at intervals of about 2,000ft. Short 
sections would thus be constituted, in each of which there 
would be an opportunity for a complete circuit. In these 
the inventor proposes to cause an alternating current of 
about 25 volts to flow that would be entirely independent 
of the one used to propel the cars. This could readily be. 
obtained from the wires which the railway company 
employs for lighting its power-house and sub-stations In 
the case of the Manhattan Railway, this has a pressure 
of 2,500 volts, but by means of transformers could be 
brought down to any desired voltage. One of these trans- 
formers would be required for each of the 2,000ft. sections 
into which the road would be divided. The inventor 
believes that the apparatus and the work of installing it 
would not amount to more than £200 per mile, and would 
effectually get rid of the trouble above referred to. 

Proposed Society of Electro-Chemists —In con- 
sideration of the support and encouragement received to 
the proposal to institute a society of electro-chemists and 
metallurgists, it has been decided to hold a general meeting 
of the supporters of the movement, and formally inaugurate 
the work of the society and elect a president and council. 
The meeting will be held, by kind permission, at the rooms 
of the Faraday Club, St. Ermin’s Hotel, Westminster, on 
Wednesday next, at 5 p.m., when the attendance of those 
desirous of co-operating is cordially invited. It has 
been suggested that there should be two classes of 
members—members and associate members—the subscrip- 
tion fees being two guineas and one guinea respectively. 
The following gentlemen have consented to be nominated 
as members of council of the proposed society: president, 
Mr. J. W. Swan, F. R. S.; vice-presidents, Prof. A. Crum- 
Brown, M. D., D. Sc., F. R. S, Sir Oliver J. Lodge, D. Sc., 
F. R. S., Dr. Ludwig Mond, Ph.D., F. R. S., Lord Rayleigh, 
D. C. L., F. R. S., Mr. Alexander Siemens, and Mr. J. Swin- 
burne; council, Messrs. George Beilby, Bertram Blount, 
W. R. Cooper, M. A., B.Sc, Sherard Cowper-Coles, A. G. 
Charlten, F. G Donnan, M. A., Ph. D., Prof. A. K. 
Huntington, Messrs. F. Mollwo Perkin, Ph.D., W. 8. 
Squire, Pb. D, and O. J. Steinhart, Ph.D. Applications 
for membership should be made to Mr. F. S Spiers, hon. 
secretary of provisional committee, 82, Victoria-street, 
S. W 

The Osmium Lamp. Interesting results have been 
obtained from some tests recently made on the Continent 
with the osmium lamp. Descriptions of this lamp have 
been so widely published that it is only necessary to say 
that the form of the globe of the osmium lamp is the same 
as that of the ordinary carbon incandescent lamp, while the 
light is whiter, but not as white as that of the Nernst lamp. 
Nine osmium lamps of 37 volts and 25 c.p. were used in 
the tests, three in series at 110 volts. The tests took 
place for 300 hours, but the lamps were still in good con- 
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dition after this time, the life claimed for this type of lamp 
being 500 hours. During the testa the lamps were burning 
for 10 hours and then disconnected for one hour, and so 
on. The different lamps gave about the same results; in 
one of them the candle-power decreased from 23 to 17°5, 
the current consumption in watts per candle increased from 
1°53 to 1:97, while the average value of all tests for the 
$00 hours is 1°65 watts per candle. The behaviour of 
the ordinary carbon-filament incandescent lamp and of 
the Nernst lamp was afterwards compared with that 
of the osmium lamp. The watts per candle are given at 


5°20, 2:05, and 1:65 respectively: the first cost at 4d., 28, 


and 5s. respectively. It is claimed from the above results 
that the osmium lamp is economically superior to the 
ordinary carbon-filament incandescent lamp, but it is still 
inferior to the Nernst lamp, but concerning the latter point 
it is said that the Nernst lamp must be handled with 
greater care than the osmium lamp. 

Development in Spain.—Quietly, but surely, the 
electrical industry is obtaining a firm foothold in Spain, 
where the natural resources of the country are much in its 
favour, especially in transmission work. The electrical 
manufactory, it is true, does not yet rank among the 
industrial establishments of that land, but in electric light- 
ing and power schemes recent developments are most 
encouraging. Electricity generated by water power is 
beginning to play an important part in industrial progress 
in Spain. Many of the smaller towns and country villages 
are lighted by electricity obtained fróm this source at the 
moderate charge of about 1s. 2d. per month for one lamp 
of 10 c.p. Numerous companies have been formed for the 
supply of electric power and light, which are now carrying 
out schemes. Among these is the Sociedad Hidro-Electrica 
Iberica, which purposes to furnish power to Bilbao, 
Santander, Barcelona, Valencia, and Alicante. The Sociedad 
del Salto del Ter, another concern, has bought water 
powers with a view to supplying the adjoining distriet of 
Gerona with electric power and lighting, and will also 
compete with the other company in supplying energy to 
Barcelona. There should be a great demand for electrical 
power in these and other important mining centres of 
Spain, and the concessionaires ought to get a good return 
on their money from this source alone. Most of the elec- 
trical plant being used in the country is obtained from 
Germany, but we see no reason why English electrical 
manufacturers should not come in for a good share of the 
orders which naturally follow development on the lines 
indicated. 

Berlin Electric Railways.—The overhead railway 
in Berlin is causing a nuisance which differs in many ways 
from that which has been complained of respecting the 
Central London Railway. In Berlin, from what we can 
gather from the information in the papers, the trouble is 
the noise caused by the trains running on the overhead 
track rather than any vibration caused in the soil. A 
number of experiments have been made with a view to 
minimising this noise, and a preliminary report on the 
question has recently been issued. In the first place, 
layers of felt were placed between the rails and the 
sleepers for a considerable distance along the track, 
without, however, coming up to expectations in deadening 
the sound. Another experiment was the replacing 
of the wooden transverse sleepers by iron box girders 
filled with sand, but this, again, did not avoid the vibra- 
tion, as had been hoped. In the third place, longitudinal 
wooden sleepers along the line were tried instead of cross 
sleepers, and although the results of this test are not 
given, we should have expected better results than from 
either of the first two expedients. Other experiments 


consisted in using a certain amount of lead at the 
base of the rail and between the rails and the sleepers. 
It remains to be seen which of these expedients will 
have the most effect in reducing the noise, but 
with an overhead structure such as that in Berlin it 
is exceedingly difficult to render the traffic noiseless. The 
vibrations set up are quite as much in the air as in the 
structure, and the difficulty of damping air vibrations is 
well known to al! engineers who have met with this 
trouble. 

The Underground Railways.—After a silence of 
many months the question of a possible fusion of the 
interests of the two Metropolitan Railway Companies is 
again being hopefully discussed in railway circles. There 
seems good ground for believing that the unfriendly 
relations which existed between the two companies when 
the first question of electrifying the Inner Circle had to 
be definitely decided one way or the other, have been 
allowed to drop in view of the beneficial results which 
would accrue from the joint working of the two systems. 
The first step towards ths fulfilment of this object, and 
perhaps the ultimate amalgamation of the two under- 
takings, will probably take the form of the appointment 
of a joint committee of the Boards of the Metropolitan 
and the Metropolitan District Companies to supervise all 
the arrangements now being made in connection with the 
electrification of the two systems While this would 
doubtless lead up to a closer union of the two interests, it 
is to be regretted that the advantages of such a course 
were not appreciated some months earlier, when the ques- 
tion of obtaining the permanent supply of electrical energy 
for working the lines was before the respective Boards. As 
it is, both companies are putting down large generating 
plants to supply their own lines—the District at Chelsea 
and the Metropolitan at Neasden—whereas if they had 
been working in harmony at the time the heavy expense 
of a second generating station would have been avoided. 
But this is old history, and we can only hope that the 
present negotiations will end satisfactorily to both parties 
and to the enjoyment of greater facilities by the travelling 
publie of London. 

Liverpool’s Electrical Engineer.—We very much 
regret to hear that Mr. A. Bromley Holmes has been 
compelled to hand in his resignation as city eleetrical 
engineer of Liverpool in consequence of failing health. 
Mr. Holmes's connection with the Liverpool electric 
lighting undertaking dates from its inception as a private 
concern in 1883, and when the municipality took over the 
business in 1896 he was maintained in his position as 
chief engineer. To Mr. Holmes, then, is principally due 
the unqualified success of the undertaking both under 
private and municipal control, and he has discharged the 
onerous and important duties of chief with great credit to 
himself and to the city. As showing the unparalleled 
progress of the electric lighting business since it came 
into the hands of the Corporation some six or seven years 
ago, it may be stated that the output has grown in that 
period from 14 million units per annum to over 23 millions 
at the present time, and the works costs, including 
management, etc., have been reduced to ‘9d. per 
unit. At the same time the charges to the public 
have been decreased to considerably less than one half 
what they were. Last year a net surplus of over £33,000 
remained after payment of all charges for interest and 
sinking fund. While Mr. Holmes's ill-health has forced 
him to throw up an extremely lucrative position, and to 
seek an early repose from the heavy duties of the office, we 
are pleased to see that the Electric Lighting Committee are 
recommending him for the appointment of consulting 
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engineer to the undertaking at a salary of £1,000 per 
annum. At the same time we must congratulate Mr. A. 
Clough, the present deputy electrical engineer, on his 
selection to succeed Mr. Holmes as city electrical engineer. 

Combined Plants.—The advantage of working elec- 
trie lighting undertakings with a good power factor has been 
again and again discussed in our columns. It frequently 
happens that in the one town there are large works wanting 
electric light and power as well as the local authority, 
which is the undertaker for electric lighting in the district. 
If the town be small and the works are comparatively large, 
it will usually be to the advantage of the local authority to 
have its plant installed in those works. This is about to 
be done at Rugby, where the British Thomson-Houston 
Company have agreed to supply steam and to provide room 
in their engine-house for the Council's plant. In this case 
the chief economy will be in boiler plant, and in the fact tbat 
the load on the boilers will be extended over longer hours. 
À correspondent of ours, Mr. C. H. Nott, recommends 
much the same course in respect to the Tiverton electric 
lighting. He points out that in this small town one of 
the large millowners has abcut 250 h.p. of electrical plant 
available after 6 p.m. every night. In this case the prime 
mover is water power, so that there would be no increased 
cost for fuel if the town lights could be supplied from 
the same machinery. He recommends that accumulators 
should be installed to be charged at night and to provide 
the electrical energy for the public supply during the time 
the plant is required for the mill purposes. It depends on 
local conditions as to how far the proposed scheme would 
really be advantageous to all concerned, but it seems to us 
that on the face of it, it has many points to recommend it. 
Even if it would not be a permanent arrangement, it 
would save the town considerable expense in the first 
few years of working and before the profit on supplying 
electrical energy had reached à normal figure which would 
warrant the establishment of separate works. 

Street Widening.— The negotiations between the 
London County Council as à tramway promoter and the 
various metropolitan borough councils with respect to 
street widening seriously hinder the progress of tramway 
work in and around London. A recent case brought to 
our notice is that of Hammersmith. The London County 
Council are promoting a Bill this year which will 
include a tramway from Broadway, Hammersmith, to 
Harlesden, forming a continuation of a line authorised 
last year from the south side of Putney Bridge to the 
Broadway. Before this line can be worked without incon- 
venience to the ordinary traffic the Hammersmith Broad- 
way should be widened. The London County Council, 
however, require to use this line to get access to car-sheds, 
and it is proposed that through service shall not be given 
until the Broadway has been widened. Having arranged 
this much, the two authorities have been trying to throw 
on each other the responsibility for widening the thorough- 
fare within a specified time. Thus the London County 
Council have decided that for five years unless the Broad- 
way has been widened, they will not run through tramways 
over the line in question. The Hammersmith Council, on 
the other hand, wish to make it compulsory on the London 
County Council to widen the tramway at the expiration of 
the five years unless it has been done previously. Matters, 
therefore, are at a deadlock, but the Hammersmith Council 
have given their consent to the Bill, reserving the right to 
get from the Parliamentary Committee what terms they 
ean on this widening question. While it is quite true that 
a certain proportion of the cost of the widening should be 
borne by the tramway undertaking, it is quite unreason- 
able that important read-widening improvements which 
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will affect other traffic as well should be carried out wholly 
by the London County Council. Inother parts we hear of 
the same cry of tramway undertakings being hindered by 
reason of the large demands made by the local authorities 
for street improvements at other people's cost. 

„Are Lamp Carbon.—The principal objection to 
carbons to which are added light-producing salts in order 
to enhance the luminous efficiency of the arc, lies in the 
fact that when the composite carbon is heated its salts in 
melting produce scoriæ abundantly, which either drop from 
the carbon or obstruct the are. A French scientist, Prof. 
A. Blondel, has been working with a view to overcoming 
this difficulty, and has devised a form of composite carbon 
for which he has been granted a patent. The main body 
of the electrode is formed of carbon combined with the 
salts of calcium, magnesium, or similar light-producing 
salts, and it is enclosed in a very thin shell or coating of 
non-scorifiable carbon consisting of either pure carbon or 
carbon that is combined with such a small percentage of 
the light-producing salts as to practically eliminate scorifica- 
tion. This outer coating protects the main body of the 
electrode from being superficially burned or licked by the 
flame of the are In the current number of the American 
Hlectrician two forms of arc lamp carbons are illustrated 
the one a simple composite electrode, with its outer coating 
of carbon; the other a cored electrode, in which the core 
consists of alkaline salts. The inventor states that in 
practice he has found the best proportions to be 275 in 
diameter for the body whether cored or solid, :078 
in diameter for the core when one is used, and a 
thickness of -039in. to ‘078in. for the outer coating. The 
body is formed on a paste containing about equal quan- 
tities of carbon, such as is used in the manufacture of 
ordinary are electrodes, and of fluoride or phosphate of 
calcium ; the outer coating is of pure carbon, and the cone 
is made of the alkaline salts used ordinarily in making 
low-voltage and cored carbons, tke salts of potassium being 
preferred. The body of the carbon may be made by 
forcing through a drawing plate a paste consisting of not 
less than 10 per cent. nor more than 90 per cent. of carbon 
and the remainder of rare earths combined with tar under 
pressure. The pencils are then dried and baked at a 
temperature sufficiently low to avoid volatilising the salts. 
They are then put through a press in which the outer 
coating of carbon combined with tar is pressed on the 
composite carbon, and the whole is baked again. 

Paris Tramways.—Tramway locomotion in Paris at 
the present time is in a very unsettled state. In fact, an 
experiment is now going on, the results of which will have 
a very important bearing on the future of the electric 
tramways of the French capital. In our previous notes 
dealing with the subject we mentioned that two of the 
leading companies—the East Parisian and the West 
Parisian—had obtained the leave of the County Council 
of the Seine to raise their fares, and to use the overhead 
troley system in place of the conduit system, but 
only for a six months’ trial. The latter concession may 
therefore be dismissed as a useless compliment, but with 
regard to the question of fares, the experiment is expected 
to lead to better results, both financially and otherwise, 
than have hitherto been obtained by the Paris tramways 
companies. While what is likely to happen at the expira- 
tion of the present temporary arrangement necessarily 
remains a speculative question, it is almost certain that 
the increase in the fares even for a period of six months 
will enable the companies to pay their way, and it is 
reasonably anticipated that the concession will probably be 
made permanent at the conclusion of this time. The muni- 
cipal authorities, however, are not likely to let the companies 
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have it all their own way, and they will doubtless want 
to impose new conditions for the future working of the 
tramways in return for the concession of higher fares. 
Chief among these new conditions will probably be the 
compulsory working of all those lines which the companies 
have abandoned owing to the poor results produced, and 
the provision of a more efficient service. With reference 
to the system of traction to be used, it is not probable that 
the companies will be permitted to substitute the overhead 
trolley for the present conduit system in the more central 
districts of the city, but only in outer districts. Should the 
companies refuse to accept the new conditions, or in the event 
of their being unable to carry them out for want of fresh 
capital, the authorities may be relied upon to apply for the 
dissolution of the companies and for the reversiori of the con- 
cessions to the city. Under the French laws this may legally 
be done if it is proved that the companies have failed to 
eomply with the terms of their concessions from the 
Government. 


Electrical Mining in South Africa.—It is certain 
that the chief resources of the new South African Colonies 
will be centred in and around the mining districts for some 
years to come, and development in this direction will mean 
equal development in the application of electricity to 
mining operations, especially in the coalfields. These 
latter are not only in abundance in the two new Colonies, 
but also in Natal and in parts of Cape Colony. In South 
African coal-mining electricity is now being put to many 
and various uses, among which figure prominently those of 
haulage, ventilation, pumping, and lighting and signal- 
ling. But the more important application of electricity 
undoubtedly lies in the haulage of coal trucks on the 
working levels, which is making considerable headway in 
South Africa at present. Then in ventilation large fans, 
requiring power above 200 h.p., are usually installed for 
ventilating the main shafts and galleries, whilefportable fans 
of small power are erected on trolleys and derive their 
motive power from overhead cables. In this manner they 
are able to follow up the working of the coal face in any 
cutting, and so provide the auxiliary ventilation. Turning 
to pumping, it has been found that portable electric 
pumps are invaluable where flooding may occur in 
newly opened up cuttings. Stationary electric pumps 
are also replacing steam driven pumps in the mines 
for getting rid of accumulated water. Centrifugal 
pumps are largely used for moderate speed motors, 
and are coupled direct in all cases. One of the chief charms 
possessed by motor-pump driving for auxiliary pumps lies 
in their adaptation to automatic control under rising heads 
of water, and in being capable of being stowed away in 
any corner. A simple instrument in the engine-room 
indicates the behaviour of the pump, and automatic alarm 
is given should it fail to respond quickly enough for 
emergency working. In disc cutting and drilling, also, 
steam and compressed air seem likely to be partly, if not 
wholly, superseded by electricity. The motors in this class 
of work are made of ample strength to resist sudden 
strains and obstructions, 30 h.p. to 40 h.p. being frequently 
absorbed where 25 h.p. would be the nominal. The rate 
of cutting with these electric drills reaches from 60 to 80 
yards for hard strata, and as high as 120 yards per shift 
for soft soil. Coming to lighting, the incandescent electric 
lamp, with its filament in a vacuum, is peculiarly 
suitable for mining work, and is extensively employed 
in South Africa in fixed positions or in portable form. 
The portable lamp carries its own battery, which usually 
supplies light for about 12 hours. Even here some form 
of locking is necessary to eradicate tampering and break- 
ages, and one of the best methods employs a powerful 
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magnet, whereby the opening and closing of the case is 
rendered possible only in the lamp depót, while the switch- 
ing arrangement is handy and sure. 


Tube Railways in London.—From the various 
Bills which have been deposited in the Private Bill Office 
of the House of Commons it is abundantly clear that the 
keen fights which have taken place in the parliamentary 
committee rooms in the past two years with regard to the 
underground tube railways of London will be repeated in 
the coming session. Although there are fewer proposals 
to come before Parliament this year than was the case last 
year, they are sufficiently controversial in nature to arouse 
a lively opposition from the vested interests concerned. 
The main fight will undoubtedly settle round the Great 
Northern, Piccadilly, and Brompton Bill. The company, 
with an authorised capital of £4,825,000, has the financial 
support of the Underground Electric Railways Company 
of London and of Messrs. Speyer Bros. ; and, in fact, the 
name of the Billis to be changed to that of the Under- 
ground Consolidated Electric Railways. As authorised 
by Parliament, the line extends from Finsbury Park 
Station to the Earl’s Court Station of the District Railway, 
vi Long-acre, Piccadilly, Brompton-road, and South Ken- 
sington. The present Bill seeks an extension to Hammer- 
smith and Shepherd’s Bush, on the one hand, and to the 
Mansion House on the other. To this scheme the Yerkes 
combination, which includes the District Railway, is sure 
to offer the most strenuous opposition, proposing, as 
it does, to set up a competing line with the Dis- 
trict Railway along & great part of its route. The 
District Company themselves are promoting a Bill this 
year seeking powers, among other things, to extend the 
authorised scheme for a deep-level line from Earl’s Court 
to Hammersmith on the one side and from the Mansion 
House to Whitechapel on the other, should the traffic on 
the Inner Cirele warrant it. Another opponent to the 
Great Northern, Piccadilly, and Brompton scheme will pre- 
sumably be the Central London Railway Company, who 
are seeking authority in this session to construct a tubular 
railway along practically the same route for a considerable 
distance. The proposal of the Central London is to build 
a new line from Hammersmith to the Bank by way of 
Kensington, Knightsbridge, Piccadilly, Charing Cross, 
Ludgate-circus, and Cannon-street, and join it up at either 
end with the existing tube, and so provide a cireular route. 
They ask for authority to spend £3,150,000 on this scheme, 
as compared with an expenditure of three millions by the 
Distriet Railway and £2,650,000 by the Piccadilly and 
Brompton scheme. It will be seen, therefore, that the fight 
in the committee rooms this year is likely to equal if not 
exceed in interest that of last session. What will happen 
should the Government appoint a Royal Commission on 
the question of transportation in London, embracing the 
problem of tube railways, it is not easy to say, but pre- 
sumably this year's Bills would be brought to a standstill 
pending a decision of the commission with regard to the 
matter. Concerning the other proposals which will be 
submitted to Parliament this session in connection with 
underground railway communication in the Metropolis, the 
City and South London, the Great Northern and City, and 
the North-West London Companies are asking authority te 
expend further sums of £600,000, £450,000, and £700,000 
respectively, while four new companies have lodged Bills 
with the same object. They are the City and North-East 
Suburban, the Clapham and Marble Arch (two companies), 
and the Watford and Edgware. The capital proposed to 
be raised by these new companies collectively amounts to 
£8,340,000, and by the existing companies referred to 
£10,550,000, or a grand total of £18,890,000. 
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SOME NOTES ON ELECTRIC TRACTION.—II. 
d BY B. P. 


A further point to be considered is the effect which the 
distance between the stations has upon the mean running 
speed of the trains; though, naturally, this is of far greater 
importance to a railway which is designed for local service 
in à highly-populated urban district, than to a line with a 
longer track and greater distance between stops. Up to 
the present, electric railways in England have been con- 
structed to meet the former conditions only. 

The mean distance between stations must, as a general 
rule, be taken as the most important factor in choosing the 
proper speed at which to run the trains; since, if the speed 
1s made too high, it will be impossible to take full advantage 
of it owing to the drivers’ inability to get the utmost out 
of their trains in the limited & available—in which 
case, of course, money will have been wasted on supplying 
a more powerful motor equipment than was necessary. 
The only exception to this is the case of a line with the 
majority of the stations at a fair distance from each other, 
where, for the sake of fast running between those stations, 
it is worth while to run under wasteful conditions between 
a few that are mach closer together. 
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without making any allowance for the fact that acceleration 
and deceleration are neither uniform nor equal, for the state 
of the track, and whether it is level or otherwise. 


LIVERPOOL OVERHEAD RAILWAY. 
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If similar curves were drawn for any line from actual 
observations, they would be of the greatest use to help 
check the deductions to be drawn from a theoretical set of 
curves for a proposed line, because, when the mean speed 
between stations has once been decided, it seems that the 
mean rate of acceleration is correct which gives results 
such that a curve tends to indicate practically the same 
mean speed for the average and longer distances between 
stations, neglecting the smaller distances, as I have already 
suggested. 

e “ practical ” man who cannot trouble about curves is 
specially requested to note that I do not mean that railways 
should be built to agree with pretty diagrams, just because 
they happen to be pretty, but that a diagram is of the 
greatest use to a man who understands what he wants and 
how he is going to get it. Local considerations can never 
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The curves in the accompanying diagram (Fig. 1) illus- 
trate this point ; the ordinates are mean distances between 
stations, and the abseissm are the mean running speeds. 
For simplicity I have assumed the mean acceleration and 
deceleration in each case to be of the same value, but 
practically the mean deceleration is generally: 50 per 
cent. ‘greater than the mean acceleration, and the mean 
T is increased thereby. This is due to the fact 

t with power. brakes on every axle, a far greater 
effort can be economically exerted in braking than is advis- 
able in accelerating. For each curve it will be noticed that 
there is a point where any increase of space between 
stations hardly gives any appreciable increase in the mean 
running speed of the trains. This shows that the train 
can, with the given rate of acceleration, reach full running 
speed and be brought to a standstill at the next station in 

e distance shown, and that any decrease in that distance 
does not allow the train full space to gain the maximum 
speed possible. When I mention mean rate of acceleration 
and deceleration, I do not wish to imply that these quan- 
tities ‘are uniform throughout, as this is practically and 
theoretically impossible, owing to the natural physical 
p of bodies in motion. 

e following published figures are of interest as verify- 
ing the curves in the diagram, although these were drawn 
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be represented on a diagram, though there have been cases 
of a company promoter trying to integrate, say, the density 
of a local authority. 


NOTES ON POLYPHASE MOTORS. 
(Continued from Supplement, January 28.) 

Instead of a lap winding, a wave winding may be 
employed ; this will reeult in an alteration for the value of 
K. It is unnecessary to give the same elaborate analysis 
for finding the various values of the coefficient, and it will 
be sufficient to give the mean value. From direct-current 
practice we know that with a wave winding, if y= average 
pitch of winding, p = the number of poles, and S =the 
total number of e that y must equal (S + 2). 
If, then, we draw the development of the winding, we 
shall find that the inductor which lies under the centre 
of one north pole will be connected to the inductor 
which lies in the slot two off the centre of the 
next north pole. The same thing will occur also if the 
winding is for a polyphase motor. Now, as all the poles 
are similar, instead of considering the various inductors 
in their actual positions, the result will be the same if we 
assume that they are all grouped for one ooil under the 
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same pole, but that each inductor 5 the same relative 
position under this pole as it does under the pole where it 
actually occurs. Proceeding in this way, and assuming that 
the first coil lies one-third of the pole-face towards the right 
and that the winding is left-handed, the second inductor 
will not, as was the case with the lap winding, lie in the 
next slot, but will fall in the next slot but one, and so on. 
Consequently the coil will now have a breadth of two- 
thirds of the pole-face in place of one-third as before. 
We shall then have to equate the mean flux density over 
two-thirds of the polar face. This will give us for the 
breadth coefficient K «0:826. If the winding is opened in 
six places so as to give six coils, the value of the coefficient 
will be K = 0:055. 

The equation for the induced E.M.F. for a three-coil 
wave winding will be 

E = 0'826 x Sx Lx Vx Bx 107% 


where it must be remembered V represents the slip, or is 
equal to v — v”. 

We have seen that the rotor current is not utilised in 
any external circuit, and is only called into being in order 
to neutralise the back induction of the stator current. As 
there is no external current, it will be sufficient to connect 
the two ends of the various coils together, so as to short- 
circuit them on themselves. This device is simple, and at 
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first sight appears to answer all requirements, as we are 
not e with inducing a large E. M. F., but only a 
secondary current to assist the primary current, and as 
the value of the current which will flow varies inversely as 
the resistance, a large resistance will only require a higher 
E.M.F. for the same value of the current. In many cases 
this is done, and a single complete turn is wound short. 
eireuited on itself; there is then only one slot per active 
side, and the breadth coefficient is = 1, but, on the other 
hand, two or three turns may be connected in series, 
either with a lap or wave winding, and then, in calculating 
the E.M.F. induced, the correct value of K must be 
inserted. 

When the single coils are short-circuited on themselves 
it is more customary to use what is called a “ squirrel- 
cage” wound rotor. The general view of a squirrel-cage 
rotor is shown in Fig. 25, which represents this type of 
rotor as built by the British Westinghouse Company. In 
this type there are two short-circuiting rings of copper, 
one at either end, to which all tke inductors are connected. 
These rings are equivalent to the ‘bus bars of a switchboard, 
except that positive and negative currents flow into the 
same ring. ‘The effect of this is that each bar may be con- 
sidered as an independent inductor, and the breadth 
coefficient is equal to unity This type of winding leads 
to a very strong and durable form of rotor; there is 
absolutely nothing to get out of order, and the rotor can 
be made as mechanically strong as possible. It will be 
noted that in this instance the induction retor possesses a 
great advantage over the delicate and far from strongly 


built commutator of a direct-current machine, independently 
altogether of the troubles which the commutators often 
give from wearing and sparking. However, as we shall 
see later when dealing with the starting of the induction 
motor under load, for large sizes of machines many makers 
object to build machines fitted with either squirrel-cage 
or other permanently short-circuited coil rotors. 

In addition to the other forms of winding alread 
described for the rotor, a ring winding may also be used. 
As we saw in the case of the stator, there is no advantage 
to be derived from its use. The winding requires a greater 
weight of copper for the same size of motor, there is a 
difficulty in properly insulating the windings, while the 
ventilation is not so good with a ring-wound rotor as with 
a squirrel-cage or drum-wound rotor. As there are no 
compensating advantages, this class of motor is rarely, if 
ever, met with now. . 

We have dealt with the distribution on the induction 
due to the primary windings in Figs. 17 to 22. It must, 
however, be remembered that while this represents the 
distribution of the air-gap when the motor is at rest, as 
soon as the rotor windings are closed a second distribution 
of the induction will arise in the air-gap, due to the current 
in the rotor windin The resultant or true distribution 
will be compounded of these two. In order to obtain the 
actual distribution it will be necessary to trace out the 
induetion due to the rotor windings to the same scale, and 
on the same plan as we have already traced out the primary 
distribution, and then to compound the two by algebraically 
adding the values at each point, due regard being paid to 
the positive and negative signs. It is evident that since 


S 
Fie. 26. 


tbe induction due to both the primary and secondary 
winding follows a sine law, the resultant induction will also 
follow a sine law. 

In Figs. 17 to 22 we have drawn the area representing 
the value of the induction for various values of the current 
in the different phases, and we have also deduced from 
these figures a mathematical expression for the value of 
the induction in each case. We found that the induction 
depended upon the number of conductors in series, and also 
on the value of the current flowing through the wires of 
the different phases. It is possible, however, to deal with 
general and not concrete cases, and by showing that the 
induetion depends upon not only the number of wires in 
serios, but also upon the number of slots in which these 
wires are placed to deduce an equation of general applica- 
tion. 

Draw Fig. 26, in which we assume that the current in 
the second phase has its zero value, then we know that the 


current 1n the first phase is a I, and the current in the 


third phase is equal to - Now, from each of the 


angles of the stepped line drop perpendiculars to the datum 
liue, X Y. We know that the area of this figure multiplied 
hy the length of the core and divided by the width of the 


air-gap, will give us to the given scale tbe total flux 


proceeding from the pole under consideration. 

Let the number of slots per active side of each coil be 
represented by /, and let a represent the height of each 
rectangle when the current in the first phase has a value of 
Ti. ., a represents the value of the intensity of magnetisa- 
tion due to the wires lying in a pair of slots; also let ^ 
represent the distance between the centres of any two 
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consecutive slots. It is now easy to obtain the area 
enclosed by the various rectangles in terms of /. : 
Since a is the height of each rectangle and b is the 
distance between any two eonsecutive slots, we can con- 
sider the total area as made up of a number of small 
bingo, dt each equal to ax b, and all we have to do is to 
sum these. The easiest way of doing this is to take the 
rectangles due to the current in the first and third phases, 
independently of the second phase, first. Now, the number 
of long rectangles due to these coils will evidently be 
equal to /. In the top rectangle there will be two small 
rectangles each equal to « x b due to these coils, in the 
second long rectangle there will be four such small rect- 
angles, in the third there will be six, and so on until in the 
bottom one there will be 2 / such small rectangles. The total 
number of these small rectangles is then 2, 4, 6,8 . . . 21, 
and the area can be expressed in a simple form, as 
2 * d * 5 (11 21 5 T.. +2), but this series in the 
brackets is only a simple arithmetical progression, which 
we know is equal to ż (t + 1) + 2, so that the area becomes 
abi(¢+1). Now, dealing with the area due not only 
to the current in the first and second pbases, but existing 
because although there is no current flowing through the 
conductors of the second phase, yet these conductors 
occupy space on the periphery of the core. Since there 
are t slots in which these wires lie, there are £ — 1 spaces 
between them ; each of these spaces represents a vertical 
rectangle which is equal to / x « x b, so that the area of 
this pt is equal to / x a x b(t — 1). Adding these two 
results, we get tx à x b (t -- 1) - E x « x b(t — 1) 
=2x#xaxb. We must now substitute the true 
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values for a and ö; a is the height of the rectangle—this 
we know is in the given case equal to 


quest ta N 11 
10 2 d 
b is the distance between any two consecutive slots, but 
this can be more appropriately expressed in terms of the 
diameter and ¿ If the diameter of the core be D, the 
circumference will be x D, and if there are p poles, the length 
of periphery occupied by each pole will naturally be equal 
tor Dp. Now, we have assumed that there are / slots 
per each active side of each phase, therefore there are 3 ¢ 
slots per pole ; then the distance bet ween consecutive slots 
may be obtained by dividing the length of the pole by the 


number of slots per pole—iv., by 5 /(—but the length of 


the pole we know is m D/p, therefore the distance between 


consecutive slots may be expressed as ude x =, 
p 


Substituting these values for a and b in the expression 
for the area, we obtain 


g NK HNUN DAI XT" x NS. I QUTD. 1 
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This is an expression in terms of the number of slots, 
and is quite independent of the actual number, being 
a general equation. We will now take the case when 
the current in the first phase has attained a value 
of I x 1/2. The value of the current in the second 
phase is we know then equal to — I, and the value of 
the current in the third phase is Ix 1/2, being equal in 


sense and value to that in the first phase. Drawing 
Fig. 27 to represent the distribution of the induction in 
the air-gap, we find that the condition of affairs is some- 
what altered, but the method of procedure is very similar. 

We know from Fig. 22 that only half the active coils 
of each side of the second phase will be utilised in forming 
this pole ; therefore the bottom //2 rectangles only are due 
to the second phase. The area occupied by these coils can 
be obtained in exactly the same way as before, only for 
( we must write //2. 

The two stepped portions are then equal to 

2abx!/2x(1--2-8- .... +t/2) 
=2abxt/2x(14+t/2)+2 
=2 aht (2 + t 
4 

It is evident that the portion which exists owing to the 
mes occupied on the periphery by the first and third 
phases is spread over /— 1 vertical rectangles, since these 
coils are placed in / slots, and there are we know only / 
vertieal horizontal rectangles. Therefore the area of this 
portion will be 

(2:1-1)xabxt/2-ab t- "Pt 

Adding these results together we obtain for the total 

area due to the second phase as equal 
ap idus eor aot. DE 
2 4 4 

Consider now the portion of the area due to the first 
and third phases; all this consists of stepped rectangles. 
Neglecting for the moment the central vertical rectangle, 
we obtain for the area 

2wh(1+24+3+... +(¢-1)) 
22 u b {(f-1)x(1+é-—1)+2} 
sa b ( 1). 

Now add the area of the centre rectangle, which we have 
not yet considered. This is evidently equal to a’ di, and 
the final result of our caleulation for the area due to the 
first and third phases is a’ b £. 

But since the current in the second phase is double that 
in the first and third phase, it is evident that œ = a/2. 
Substituting this value and adding, we obtain the total 
area due to the three phases. This area is ` 


CCC abe. 
4 2 4 


Now, substituting for the symbols a and b the values 
found before, we get— 

When current in second phase equals zero 
TD 4r Í 
area — x. 

| ð 16 


When the current in the second phase equals — I, 


haaras x K M N * 1 
óp 10 l 


( 
We know from what we proved when dealing with con- 
crete quantities that the average induction is the half of 
the sum of these two limits—that is, it is equal to 


15 
gues : 85 


= Ke ORM EX 
3p 10 d 
We know that the total area so found multiplied by L, the 
length of the core, will give the total flux due to the pole. 
Then the total flux is 7 


„ ̃ ( 1 5 0°87, 
Sp 10 d 
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We have to now find an expression for the induction, 
or the total flux, in terms of . This is correct whatever 
the value of /, provided we assume that the current of no 
turns lying in one slot assists in forming two poles. This 
seems to be the natural result, for we should expect from 
our direct-current formula that the strength of the poles 
would depend directly upon the number of conductors— 
i. e., upon the number of slots multiplied by the number of 
vurns lying in each, | zi 
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If, however, when we use an odd number of f slots per 
aetive side of each coil, the current in the middle slot of 
the second phase is equally utilised in forming two adjacent 
poles, the distribution of the induction in the air-gap is 
no longer like that shown in Fig. 27, but will be similar to 
Fig. 28. It is no longer possible now to express this 
area simply in terms of /, as there is the shaded portion to 


be considered. This is equal to 
7D. 15 (311) & 1 T 1). 
p 37 2 110 


If, then, we accept this way of looking at the pole- 
forming coils, this area can be neglected without intro- 
ducing any great amount of error into the equation, 
especially as by practice we know that only very small 
motors are built with less than five coils per each active 
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side of each phase, and the greater the number of slots per 
phase the less will be the amount of error introduced into 
the equation by neglecting the portion due to a half slot. 


(To be continued. ) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting of the Institution on 
Jan. 22 the following were the candidates balloted for : 


AMember.—A. M. Thompson, Holly Bank, Crewe. 

Associate Members.—J. M. Blair, Rc Works, Globe-lane, 
Woolwich ; E. Edwards, Thornhill House, Thornbury, Bradford; 
G. H. Gibson, 84, Buccleugh-strect, Glasgow; A. J. Hedgecock, 
Klectric Lighting Works, Arthur-road, Beckenham; C. T. Linney, 
Electricity Works, Ohatham; A. E. McKenzie, Electricity Works, 
Stuart-street, Manchester; A. Mills, 81, Drayton-avenue, West 
Ealing, W.; S. Norberg, 79, Hereford-road, Bayswater; E. E. 
Smeeton, Electric Lighting Department, Foss Islands, York; A. G. 
Wild, W. S. Laycock, Limited, Victoria Works, Sheffield. 

Associates, —J. M. Boutch, 51, Forsyth-road, Jesmond, Newcastle- 
on-Tyne ; A. 8. Gray, Electricity Works, Leith, N.B.; F. B. Hills, 
Electricity Works, Stamford ; B. G. Kelly, ‘‘ Ballamona," Walton-on- 
Naze, Essex ; M. vate, 82, Victoria-street, S.W.; R. L. Lunt, 
444, Chester-road, Old Trafford, Manchester; J. Makin, 30, Filey- 
street, Sheffield ; E. G. D. Mathews, Electricity Works, Dickenson- 
street, Manchester; T. G. Richardson, 5, Forster-square, Bradford ; 
S. A. Sillem, Rathmore, St. John’s-road, Hampton Wick; S. L. 
Smith, 110, Great Olowes-street, Lower Broughton, Manchester ; 
N. West, Municipal School of Technology, Manchester ; J. W. 
Wonfor, P.O. Box 185, Kimberley, South Africa. 

Students,—K. B. Barlow, 33, Beechcroft-road, Summertown, 
Oxford; J. H. Baxter, 17, Woodland-road, Gorton, Manchester ; 
H. M. Bremner, Northfield, Balshagray, Partick, Glasgow; J. G. 
Clare, Rose Villa, Culcheth, near arrington; W. A. Coates, 
15, Elyne-road, Stroud Green, N.; G. M. Craig, 112, Nithsdale- road, 
Pollokshields; T. R. Davidson, 15, Maryon- road, Old Charlton, 
S. E.; B. P. F. Deane, 38, Uxbridge-road, Ealing, W.; S. G. Frost, 
11, Haggare o Twickenham.; G. R. Griffin, Victoria Works, 
Cradley Heath; O. L. Ilbert, 1, St. John’s-road, Moulsham, Chelms- 
ford ; W. D. L. Jupp, 49, Charlton-lane, Old Charlton, S.E.; E. W. 
Kay, Sherbrooke, Melville-road, Edgbaston, Birmingham ; S. C. 
Ketford, The Elms, Shalford, Guildford; W. H. Lowe, 14, Chats- 
worth-road, Brondesbury, N.W.; F. H. Masters, 31, Albert-gate, 
Hyde Park, 8. W.; J. Meech, 143, Kennington Park.road, S. E.; W. R. 
Mickelwright, 56, Stamford Brook-road, W.; S. M. Mohr, 73, Gold- 
hurst-terrace, Hampstead, N. W.; H. W. Purle, 17, Deuver- road, 
Stamford-hill, N.; H. W. Refford, 562, High- road, Tottenham, N.; 
H. W. T. Sabine, 20 Chapter-road, Willesden-park, N. W.; N. P. P. 
Sandberg, Palace-chambers, Bridge- street, Westminster, S. W.; J. B. 
Spellar, 3, Merrow-street, Camberwell-gate, S. E.; A. Thomson, Stuart 

illa, Leopold - street, Derby; F. W. Wilson, 60, Avonmore- road, 
West Kensington. 


THE THOMPSON-RYAN DYNAMO. 


The chief distinctive feature of this machine is a special 
winding called balancing coils, which are wound through 
holes in a stationary bushing ring placed between the 
pole-pieces and the armature. This special winding, with 
the bushing ring which carries it, serves a threefold 
purpose. First, it serves to neutralise the distorting effects 
cause by “armature reaction”; second, it provides a 
magnetic field for commutation, fixed in position and 
varying in strength with the load, thus affording the 
requisite magnetic field for sparkless commutation with 
fixed brushes ; third, it provides a compounding, giving a 
steady voltage under changes of load, or overcompounding, 
as may be desired. The second effect mentioned is obtained 
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Fido. 1. - Section of the Thompson-Ryan Field Magnet. 


as follows: Referring to Fig. 1, aa and bb are two field 
coils wound around the pole necks, e and d; g is a com- 
mutation lug, which is attached to the middle of the lugs, 
h and i, which latter bridge across the gap between the 
pole-pieces, ^ aad f. These pole-pieces and commutation lugs 
x bert form a continuous bushing ring, which is called the 
pole-ring. The balancing coil is wound through the holes, 
k, l, m,n, o, p, with the commutation lug, g, at the centre of 
the coil. The magnetic path is indicated by the dotted lines. 
It will be noted that part of the lines do not run through 
the armature. When the machine is loaded, the increase 


Fia. 2. — Field Frame of the Thompaoun-Ryan Dynamo. 


of current in the balancing toils tends to increase the 
magnetism through / and to diminish it through i, the 
difference constituting the strength of the field through the 
lug y, and the greater the load the stronger the field under 
g. The commutation field is at all times proportional to 
the current, and at all loads we have the requisite con- 
ditions for sparkless commutation without shifting the 
brushes. In actual practice the construction of this com- 
mutation lug is somewhat different from that shown in 
Fig. 1, but tbe principles involved are the same. The 
third effect, that of compounding, results from the deflec- 
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tion of the magnetism from bridge lug, i, down through the 
armature, where it becomes an active part of the magnetic 
field of the generator, thus increasing this field and conse- 
quently raising the voltage with the increase of current 
output of the machine. On all the Thompson-Ryan 
generators the degree of compounding may be varied 
through quite a range by simply shifting the position of the 
brushes. 

Fig. 2 shows a photographic view of the field frame of a 
Thompson-Ryan generator. This device is the invention 
of Prof. Harris J. Ryan, of Cornell University, and the 
machines are manufactured by the Ridgeway Dynamo and 
Engine Company, Ridgeway, Pa. We are indebted to the 
Engineer, of Cleveland, for the above description of a 
dynamo which, though by no means simple to construct, 
has several practical advantages. It remains to be seen if 
these are worth as much as they cost to provide. 


ELECTROLYTIC ACTION ON PIPES. 


As a number of statements have been circulated in the 
daily Press as to the destruction of gas-pipes at Manchester 
due to electrolytic action, we have made careful enquiries 
on the subject. Most of the paragraphs have apparently 
been founded on the following facts: At the end of 
November last Mr. J. C. Newbiggin, the gas engineer to 


committee met several times, but on Mr. Wordingham 
resigning his position in Manchester the meetings were 
discontinued. 

This question of electrolytic action is one of the utmost 
importance, not only to gas and water undertakings, but 
also to electrical undertakings, and should be thoroughly 
investigated for their joint protection, and some prompt 
authoritative pronouncement made in matters like the 
above. 


— 


METHODS OF SUPPORTING AND PROTECTING 
INSIDE CONDUCTORS.* 


BY O. L. FALCONAR, ASSOCIATE MEMBER. 


Introductory.--The author feels somewhat diffident in bringing 
before this section of the Institution a subject so familiar to most of 
its members, and one which has recently received some amount of 
attention by the parent body during the formation of the Institution's 
wiring regulations. In order, however, to meet with the exigencies 
of the gradually inoreasing pressure of supply, and also to cope with 
the demand for more reliable and less expensive methods than at 
present used, it is imperative for electrical engineers to constantly 
recur to & subject which has ultimately such an important bearing on 
the success of any electrical undertaking. In view of the general 
tendency towards standardisation in electrical apparatus which has 
been a prominent feature of the last decade, it is remarkable that 
' methods of supporting and protecting conductors” should remain 
in such an undecided state; and possibly this may be in some 
messure owing to the small amount of attention the general body 
of electrical engineers have given this subject, confining their 
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Plan and Section of Gas and Electric Mains at Manche ter at point where the Service Pipes were Corroded. 


the Corporation, submitted to the Street Mains and 
Lighting Committee two lengths of wrought-iron service 
ipe which he had removed from Oxford-street, between 
undary-street and Rusholme-road. One of these pipes 
had only been in the ground for about 14 months, 
and it had replaced a pipe which was corroded in a 
similar manner. The gas engineer then expressed the 
opinion that the corrosion was not that ordinarily met 
with, but that it was due to the electrolytic action of 
stray electric currents. This opinion was strengthened 
by an examination of the earth surrounding the pipes, 
which contains bitumen or other similar substance used in 
connection with the laying of electric mains, and which 
points to the possibility of there having been a fault in 
the cable at this point at some peri There was no 
evidence of burning on the pipes. There are other service 
pipes crossing the electric mains in Oxford-street which are 
unaffected, which proves that the corrosion is not caused by 
the subsoil in which the pipes are buried, as it is of an 
ordinary character. In the illustration, for which we are 
indebted to Mr. Newbiggin, the relative positions of the 
gas and electric mains can be seen. Mr. Metzger's report 
on the matter is not yet to hand As the ordinary life 
of the service pipes is at least 10 years, the matter requires 
thorough investigation. We understand that when Mr. 
Wordingham was engineer of the Manehester electricity 
undertaking, a committee to consider common matters was 
formed, consisting of the engineers of the gas, water, elec- 
tricity, and hydraulic power undertakings, together with 
Dr. Nicolson, of the Manchester Technical School. This 


efforts more towards reducing the cost of production and distribu- 
tion of electricity. That an „ in the present methods 
is necessary is clearly shown by the excessive amount of labour 
required for their erection; moreover, the cost of wiring appears 
to be increasing rather than diminishing, and this, in the face 
recent vast improvements in gas-lighting, threat2ns, unless remedied 
to seriously curtail the advancement of the use of electricity. As 
far as the author is aware, previous papers bearing on this subject 
have chiefly been confined to the discussion of some particular system 
advocated by or associated with the writers ; hence the subject has not 
perhaps been considered in as broad a light as from the standpoint of 
a person who has in most instances to decide what method he will 
adopt, and is also held responsible both morally and pecuniarily for 
the good working of the undertaking. The author hopes on this 
occasion to consider as many as ible of the present systems in use, 
with the object of deciding which is the most efficient and economical 
method to be used for the various conditions required, and in order 
that this may be done he trusts that any member whe may be familiar 
with systems not treated on in this paper will at the close take part in 
the discussion. As the conditions under which the conductors will be 
required to work i to determine which system is requisite, it 
should be possible to divide them into various groups and standardise 
to as large an extent as possible the method to be adopted for each 
case. The author has, therefore, endeavoured to classify the conditions 
usually met with broadly under the following headings: 


(A) Exposed Positions.—This may be considered to apply to the 
wiridg of very rough places—for instance, certain parts of shipyards, 
boiler shops, forges, collieries, etc., where damage to the conductora 
from mechanical injury, dampness, corrosive salts, gases, or other 
causes have to be provided against. 


(B) Ordinary Positions.—Or places where damage from outward 
mechanical injury to any great extent is not to be apprehended, but 
proteetion against general dampness, moist vapours, corrosive salts in 


Paper read before the Newcastle Local Section ef he Institution 
of Electrical Engineers, January 16. 
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plaster, etc., must be allowed for. Instances of this class occur in all 
new buildings, mills, warehouses, and workshops. 


(O) Ui Positions. —Or places where no deleterious effects 


other than the actions of the atmosphere, and general deterioration 


owing to ordinary wear and tear are to be encountered. Such condi- 
tions are met with in oertain offices, shops, dry goods manufac- 
tories, etc. 


The author does not wish it to be supposed that he considers the 
above classes should be made to embrace the whole of the conditions 
met with in practice, but in order to avoid the introduction of a 
b i which in the limited time at his disposal would be impossible 
to discuss fully, he has taken them as a basis on which to work. 


CLASS A.—ExXposEp POSITIONS. 


The requirements, then, in regard to the methods of supporting and 
rotecting conductors for Class A may be briefly stated as follows: 
e conductors must be rigidly supported throughout their entire 
length and protected by a substance which will withstand continual 
rough usage ; they should, moreover, be protected from moisture and 
be capable of being added to or withdrawn without undue incon- 
venience. It is obvious that such substances as wood casing, insulating 
cleats, or any form of split tubing would be unsuitable for this class, 
and one of the commonest methods is to draw the wires into ''iron 
gas-barrel." 

Iren Gas-Barrel.—This, no doubt, has been, and is, in many 
instances, carried out with suocess, but there are many objections to 
this system. Laok of flexibility, interior roughness, extreme difficulty 
in preventing damage to wires in drawing-in, and rapid deterioration 
of cables owing to internal moisture, are some of the principal ones. 
As the question of cost of each system will be considered later, this 
may at the present moment be ignored. 

Lack of Flexibility. —The- difficulties which arise, especially where 
tubing of large diameter has to be used, in getting round irregular- 
shaped bodies with any pretence of neatness, will da appreciated by 
anyone who has had experience in the wiring of motors used for 
driving large power machines in this class of conditions. Standard 
bends, elbows, and tees can in many instances be used, but where 
special bends are required for these purposes they waste an enormous 
amount of time and patience. 

Interior Roughness. —The ordinary class of gas or steam tubing is, 
moreover, unsuitable for use as a protection to any but armoured 
cables owing to the interior roughness which invariably exists. This 
cuts through the covering of the cables when they are dvi through, 
and in time causes an endless amount of trouble. Tubing should only 
be used after having an iron rod of nearly the same diameter as the 
inside of the pipe driven through, and the ends should also be rimered 
to remove any sharp edges after this is done. It is important that 
insulating bushes of hardwood or other suitable substance should be 
fitted at the point of entry or exit of cables from any kind of metallic 
piping, and the author has records of numerous breakdowns of wiring 
owing to neglect in attending to this very simple precaution. 

Serewing.—The screwing of this class of tubing, besides taking a 
large amount of time, is another source of danger to cables. The 
oil used for lubricating the die, unless carefully wiped off the tube, is 
verv apt to get on to the cables, and plays havoc with any type of 
rubber coverings. The sharp edges left on the ends of the tubes after 
screwing are also likely to be overlooked and puncture the insulation 
of cables. Though it may be thought these objections arise only 
whore careless workmen are employed, yet they must always be guarded 
against, and with the normalc of workmen procurable extreme 
care is more than can be expected. Packing cables owing to the use 
of too small diameter of tubing is a great cause of damage. The 
author has found that tubing less than jin. inside diameter is little 
use in the case of a draw-in system where looping is substituted for 
jointing. 

Jointing.—In jointing this class of i s watertight joint is not 
obtained so easily as is Sparen supposed by many—viz., by running 
a few threads into a coupling without any form of ing. In moist 
places, no doubt, rust will in time help to fill upany crevice, but where 
cablea are led amongst machinery and such places where oil is likel 
to be scattered about, great care has to be exercised to avoid this 
finding its way through loose couplings. If red lead is used, it should 
be kept well off the end of the tube to which the coupling is screwed. 
Tar-ed spun yarn or asbestos twine appears to be suitable for making 
water-tight joints, but the author is not aware if they would resist 
oil. Possibly lead wire would be suitable for this purpose. 

Infernal Moisture.—The deterioration of cables through internal 
moisture produced by condensation is a defect common to all metallic 
tubing methods, and often causes serious faults to develop after the 
installation has been working for some months. Whilst much 
of the moisture attributed to this cause finds its way from the 
outside through imperfect joints, in numerous instances under the 
writer's notice this has undoubtedly been the cause of trouble. In 
long vertical runs terminating at a switch or fitting water often 
collects, and develops an earth or short-circuit. In horizontal runs 
it collects at bends or dips in the pipes, and the cables at these 
points often break down. There are three methods of overcoming 
this: (1) drainage holes or traps may be adopted, and the pipe given 
a slight fall to these positions; (2) the wires may be lead-covered or 
enclosed in some other suitable water-tight covering; or (3) the 
tubing may be coated with a non-conducting substance such as paper, 
which is said to prevent the formation of moisture by condensation, 
this tubing being generally of welded steel of thinner gauge than 


ordinary pese Note.—The author has not heard of ordinary 
gas-barrel being coated with an insulating substance, but possibly this 
may be urable.) The author believes the second method is to be 


preferred, as it is impossible to prevent moisture collecting in some 
parts of the tubing, in spite of drainage boxes or vents ; and the third 
method, besides providing a porous substance which may, if water finds 


its way into the tube, remain damp for a longer period than an unpro- 
tected pipe, destroys one of the greatest advantages of iron: pipe. 
work—viz., the prevention of unnoticed leakage by immediate dei 
earthing, and consequent warning by the blowing of the fuse: protecting 
that oirouit. . i F 
Welded Steel Tubing. Heavy - gauge, uninsulated, welded steel tubing 
of smooth interior can be obtained. at a slightly higher cost than 
ordinary gas-barrel, and this overcomes the. difficulties due to rough- 
ness. Other disadvantages arise, however. The thickness of the 
tubing is hardly enough to allow of. & ‘‘ Whitworth " full standard 
thread being cut, so the makers supply special dies cutting a much 
finer un-standard thread, which is a t. inconvenience to users, 
especially as each maker recommends a different type of thread which 
he has found, after careful experiment; to be exactly suitable for the 
This seems like retrogression, and reminds one of the old 
ys, when each engine builder manufactured his bolts and nuts 
with & special th so that future fepe would have to come 
his way. It seems unfortunate, also, that more uniformity does 
not exist in regard to the diameter of this class of tubing. 
Some makers apparently take the inside measurements, others 
the outside; some take the diameter in millimetres, others in frac- 
tions of an inch; whilst some disregard either, and arrange their 
tubing alphabetically, such as A size, B size, or C size. It is 
unnecessary to enumerate the benefits which would result if uniform 
dimensions were adopted by every maker, but possibly the makers 
themselves realise that any form of heavy screwed piping at its beet is 
& superfluous and expensive method to adopt, and expect it to be 
superseded sooner or later by some simpler and more easily fixed 
System. One method which suggests itself to the author as a substi- 
tute for iron piping in this class is the use of ‘‘ armoured cables." In 
the author’s opinion the protective substance should form part of the 
cable itself, and if this were of sufficient strength the cables might be 
clipped on to the surroundings in the same manner as in an ordinary 
gas installation. There is, of course, nothing new in this proposal. 
The advocates of concentric wiring have endeavoured to introduce a 
similar system to this for years, but judging from the small amount of 
this class of work done at present (inside buildings), it is xí cine d 
not desirable to alter the present system of double wiring. ere 18 
no reason, however, why two armoured conductors should not be run 
in buildings of this class in the same manner as is done in most ship 
installations. In ship wiring this method has been used for some time 
mn . success in positions in this class, and also in Classes 
and C. | 
Crass B.—ORDINARY POSITIONS. 


In Class B, though the risk from damage by mechanical injury 
may not be so t, the dangers due to the other causes referred to— 
viz., general dampness, moist vapours, corrosive salts in plaster, 
etc.—often cause much trouble in practice. It is often desirable in 
this class that the conductors be enclosed in plaster or concrete, con- 
taining a considerable amount of moisture and often corrosive salts. 
In such cases, the author has found any kind of split tubing without 
watertight joints very unsatisfactory, and faults often occur after 
installations of this nature have been completed and running for a 
few weeks. Of the present methods in use, the welded steel tubing 
already referred to, with screwed unions, appears to give the best 
results, and the cables should be drawn in a the tubing has been 
fixed complete, and the surroundings have become as dry as ible. 
Draw-in or inspection boxes have, of course, to be fitted in this case, 
and much inconvenience will be avoided in the future if these are left 
easily accessible so that cables can be withdrawn if desired. If let 
into plaster work, their lids should come flush with the outside layer, 
and should have some distinctive marking, or where under floors a 
trap should be left to allow of easy access, at the same time marking 
their position. 

Brazed Steel Tubing.—Steel brazed joint tubing has not been found 
satisfactory by the author. The brazing is often badly done, and 
splits at the least provocation. In this class of tubing, similarly to 
iron gas-piping, great care must be exercised in removing all burrs or 
sharp edges ater cutting and screwing, also in insulating pipe ends 
and allowing ample room for conductors. The author has found in 
some instances that cables which were drawn into tubes with little diffi- 
culty required a considerable effort to withdraw them after a few years’ 
time owing to the inside of the tube becoming rusted. If all elbows 
or sharp bends are 1 prohibited, however, the difficulty in draw- 
ing in or out ia considerably reduced, but if unavoidable, they should 
be of the inspection type. 

Wood Casing.—Wood casing, if well coated with shellac varnish, o: 
other waterproof composition, may also be used in this class with 
success, but non-waterproof casing should never be used, owing to the 
objections already referred to in the case of insulated metallic tubing ; 
and with wood casing, owing to its inflammable nature and there being 
no metallic sheath, these objections have much greater significance. 
Since the increase of pressure in this district the author has heard of 
numerous instances of slight fires occurring through the use of unpro-. 
tected casing in this class, and one which came under his notice, and 
was, curiously enough, in a fire insurance company's office, demonstrates 
clearly that even a well-designed installation is not perfectly protected 
from a fire occurring through this cause. In the case referred toa 
leakage to earth of not more than one or two amperes at 240 volts was 
sufficient to make about Jin. or din, of ljin. diameter casing incan- 
descent, and had any inflammable material been near at hand the 
result would probably have been a serious fire. This circuit was pro- 


tected:by a fusible cut-out on each pole. The fuse wire consisted of. 
No. 22 gauge lead wire. l i 

Non-Metallic Tubing.—The use of non-metallic. tubing for inside 
conductors has, rather strangely, not made any great headway during 


the last few years. In the case of new buildings, earthenware tubes 
or ducts let into walls during crection would, the author thinks, make 
an excellent system of protection if this could be carried out to satisfy 
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the requirements of a modern householder. This he is afraid, how- 
ever, would not be easy to do, as the exact positions and arrangement 
of lights would obviously have to be fixed before the building is up. 
It would also be a difficult matter to fix additional lights after such an 
installation is completed, and the cost is probably much greater than 
metallic tubing. For factories and warehouses, however, these objec- 
tions may not apply to such an extent, and tue author would be glad 
to hear if any member has tried such a system. 

Bitumenised Fibre Tubing.—A few years ago this was said to be the 
coming thing. Among the numerous advantages ascribed to it was 
that it was ‘‘ impervious to moisture,” ‘‘ fireproof,” and ‘‘ rat-proof.”’ 
The first and second are certainly not precisely accurate, as the author 
has on several occasions come across pieces of this class of tubing 
which has become quite ‘‘ pulpy after being a few years in a damp 
position, and itis fairly easy to ignite a piece of this tubing at a fire. 

t is evident, however, that for a short time this tubing will resist 
moisture, and it is also doubtful if any heat likely to arise from 
electrical causes would make it take fire, so in many respects this 
tubing shows distinct advantages over wood casing. The author has 
not tested the ''rat-proof'" qualities of this tubing, but is quite 
prepared to admit of its being offensive to the digestive organs of this 
type of rodent. The greatest objections to bitumenised fibre tubing is 
its brittleness. A slight blow with a hammer given accidentally when 
fixing splinters it, and it cannot be bent to any appreciable extent. 
The method of jointing by means of thin brass sleeves is also 
defective, and tee-pieces and draw-in boxes seem unknown. It has 
already been noted that it is desirable and often imperative for the 
eables to be surrcunded by a conductive sheath, so it is doubtful if 
any systems which do not fulfil this condition will ever be universally 
adopted, unless the insulating properties of the supporting or pro- 
tective medium can be so absolutely relied upon that the use of 
insulated conductors is unnecessary. 

Insulators.—The foregoing remarks bring before our notice the use 
of insulators. These form an excellent method of supporting cables, 
and give protection from leakage due to moisture, but, of course, form 
no mechanical protection. In many cases, especially in workshop 
wiring, cables can be carried (except where led to or from distributing 
boards, motors, or lights) at such a height from the ground that all 

ibility of damage from this cause is avoided. Insulators in these 
instances are eminently suitable, and by reducing the cost of erection 
greatly enhance the ‘‘ break-up” value of the installations. The 
various forms of insulators used and methods of fixing are so well 
known, that comment is unnecessary. A word may be said, however, 
in regard to the securing of heavy cables of din. diameter and above. 
These should be laid on a suitable grooved insulator, fixed so that the 
weight of the cable is carried directly by the insulator and not by 
fastenings, which are likely in time to wear or get eaten through and 
break. Exception to this, however, may be taken in regard to under- 
ground colliery workings, where it is sometimes advisable to have the 
oables secured in a comparatively flimsy manner to avoid them being 
broken or damaged by falla from the roof. Porcelain buttons or cleat 
insulators in two halves which grip the cable when screwed up are very 
useful for small wires, and seem likely to come into use to a large 
extent in the future. A common fault in most of the cleat form of 
insulators is the exceedingly small serew holes allowed; this, 
however, is a matter which can easily be rectified by the makers. 

In large iron buildings without any woodwork, such as vui d 
sheds, etc., not a little ingenuity has sometimes to be displayed 
in the fixing of insulators to the surrounding ironwork. At an 
installation recently carried out at a large engineering works on the 

e by the author's firm the mains were carried across the tie- 
bars out of the way of the travelling cranes by means of ordinary 
double-shed insulators fitted with special clamps instead of bolts 
(Fig. 1). These are very easily fixed, and makea sound mechanical 
job. All kinds of varieties of these clamp insulators can be obtained. 

Wooden battens bolted to girders or columns may be used for securing 
the smaller wires when button insulators are used, or else iron brackets, 
such as shown on Fig. 2. There is another advantage to be derived 
from the use of insulators—viz., the wires can be traced by the e 
and faults generally seen. Moreover, when discovered they can be 
easily rectified without having to withdraw the wires from tubes or to 
cut open walls or floorings, ete. Although at present insulators are 
used only for workshops or plain buildings, the author sees no reason 
why a modified form should not. be used for better-class buildings and 
private houses. On the Continent the author understands a large 
amount of lighting wiring has been carried out hy means of twin 
flexible wires supported by insulated clips. This method would 
certainly reduce the cost of the wiring considerably, and if twin con- 
ductors heavily insulated were used instead of the ordinary thinly- 
insulated flexible, this system should be perfectly sound. 


Crass C.— UNEXPOSED POSITIONS, 


Our old friend wood casing, which has been in existence since the 
earliest days of the commercial application of electricity, has on 
several occasions been condemned as obsolete by eminent authorities. 
In spite of this, however, it still exists, and, personally, the author 
regards this method as being equal to many at present used for this 
class. While the objections referred to in Class B condemn it in any 
but perfectly dry places, in old buildings, especially large houses and 
offices where it would be inconvenient and difficult to place the wiring 
out of sight, casing is still an easy method of enclosing conductors, 
and makes a neat-lookiny job. 

Split Tubing. —Light gauge tubing of the Simplex ” class, with 
what is termed close joint, but which the author would prefer to 
call ''split tubing, as the term close joint is certainly inclined to 
be misleading, is also used in this class, and is regarded by some as a 
more mechanical system of wiring. The tubing being jointed by beiny 
imply pressed into tapered couplings, enables it to be fixed at about 
half the cost of screwed joint systems. This class of tubing, however, 
requires rigid support, as it is very much inclined to work loose, 


especially at bends and tees, and this gives the job a very shoddy 
appearance. Saddles should always be used in preference to pipe hooks 
for this purpose. On the whole, the author does not think this system 
has much to recommend it, except, perhaps, that it can be fixed by 


less highly-paid men than wood casing. 


| | dia 
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Lead-Covere Wiring. Lead - covered. cables clipped direct to sur- 
roundings by brass saddles is, in the author's opinion, a much better 
method than either of those referred to, and combines the advantages 
of simplicity, reduced cost of erection, immunity from moisture, and 
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easy localisation of faults. From an wsthetic point of view this may 
be objected to, but if the wiring is carefully carried out and runs kept 
perfectly straight without sagging, the appearance is as good as wood 


casing or tubing on the surface. Some excellent examples of this class 


of work has been done in ship-lighting, and probably the reason why 
this method has not been more generally adopted for buildings is 
owing to the conservatism of fire office officials, and, one might also 


add in some instances, supply companies’ regulations. 


Flexibles.—The protection of flexible conductors is, perhaps, more 
a question for cable manufacturers in unexposed places, as it largely 


depends on the materials used for covering them. places, 


In ue 
however, this matter sometimes needs special attention. It is desirable 


in such cases to limit the amount of flexible used as much as possible, 
and the vast improvements, or, perhaps, one might call it enlighten- 
ment of the clectrical muing 

three years, has led to this be 


part of the installation, faults frequently occur in the flexibles attached 
to thom. After experimenting with various kinds of armoured 
llexibles for shipyard use, the author found that the ordinary work- 


shop class enclosed in flexible bronze or steel gas-tubing gave the niost 


satisfactory results, and, with the exception of being somewhat costly, 
this method appears to be suitable in most instances where extremely 
rough conditions are experienced. In ordinary cases armouring com- 


posed of galvanised steel wires or steel braiding is sufficient to protect 

by rubbing against rough 
estructive effect on them, the 
tubing method will be found much more reliable if there is any chance 


the flexibles from being cut or dam 
bodies, but as oil has a very rapidly 
of the cables coming in contact with this substance. 


QUESTION OF Cosr. 


In ascertaining which is the most suitable method to be adopted in 
cach class, the question of cost demands careful attention. Reference 


F 8 2. 


has already been made to the excessive cost of erection; in some 
instances this very nearly equals the value of the materials used. An 
analysis of the cost of the various methods referred to in this paper 
would, therefore, be interesting, but in endeavouring to obtain this 
from actual instances, the author found it impossible to make anything 
but a very approximate comparison owing to the great. variations in 
the conditions of each case. The figures, therefore, of the accompany- 
ing table must be taken only as representing the average cost per point 
for erection, support, and protection of conductors in installations 
which have come under the notice of the author during the past three 
years. 


APPROXIMATE Cost PER Point SINGLE LIGHT WIRING INSIDE 
BUILDINGS. 


Method and Class. Materials.| Labour. | Total. 

s. d. 8. d. s. d. 

Iron gas-barrel .............. ......... A| 13 0 12 6 25 6 
Screwed welded tubing ............... A 13 6 10 0 25 6 
Armoured cables A 9 0 8 0 17 0 
Insulatof8 ac treten evene B 6 5 5 2 11 7 
Painted wood casing !.¹ B 7 6 6 0 15 6 
Ordinary wood casing. C 6 7 6 0 12 7 
Split steel tubing ............  ...... CD 7 0 6 0 13 0 
Lead-covered wires (clipped direct) C 5 9° 4 6 10 3 
Insulators (cleat type) 5 5 6 5 9 3 


ee C | 


© 


| 
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It wil be noticed there is a considerable difference in the cost of 
erection between screwed and unscrewed tubing, the latter costing 


manufacturers during the past two or 
ing practicable with any fittings likely to 
be used in this class. Portable lamps, however, are often required, and 
these being probably subjected to more rough treatment than any other 
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about half as much to erect as the former. Whilst this is owing 
partly to the amount of time taken in cutting and screwing the heavy- 
gauge piping, it must not be overlooked that very unfavourable con- 
ditions of working generally exist where this class of tubing is used. 
When armoured cables have been used by the author, however, 
the conditions have been similar to those in which screwed 
tubing has been used. Thus it will be seen that a very con- 
siderable saving is effected in the cost of an installation of this 
nature. In Class B the additional labour required for screwed 
tubing compared with wood casing or insulators is still noticeable. 
In Class C the cost of cleat insulators and lead-covered wires clipped 
direct come very near to each other, and both are easily removed if 
required. Conditions vary so greatly in regard to the surroundings 
of electrical installations that the author feels it would be imprudent 
for him to define any system as alone being suitable for any of the 
classes referred to. Generally speaking, however, he is of this opinion : 
That for Class A some form of armoured cables will in the near future 
be adopted as a standard for this class. For Class B he is of the 
opinion that for surface work, waterproof painted casing, and for covered 
wiring behind plaster work, screwed welded tubing are the most satis- 
factory methods. For Class C either cleat insulators or lead-covered 
cables, according to circumstances. Insulators other than this 
type may be taken almost as a separate class, and form, as already 
mentioned, a highly efficient method in the class of bulidings 
suitable for their use. | 

In event of dismantling and taking down of conductors, insulators 
undoubtedly stand as the method which give greatest facilities and 
highest value for old material, and this is sometimes & matter of some 
importance in carrying out an installation which is to any extent of 
an experimental nature. Wood casing, though not as expensive to 
erect as screwed tubing, is practically of no use after being taken 
down, and it costs more to do this than the value of material 
recovered. Owing to the few instances he could refer to, the author was 
unable to obtain any reliable data in regard to the cost of taking down 
eables fitted in accordance with the methods referred to, but it is 
obvious that with piping the conductors would be more likely to be 
damaged or cut into short lengths than with armoured cables, and 
consequently of less value as old material. 

The author hopes these somewhat brief and incomplete descriptions 
given by him of a few of the methods in general use will have been 
of some interest to the members here present, and he trusts that this 
paper may open the way to a full discussion of the subject which will 
tend towards greater uniformity in methods in supporting and pro- 
tecting inside conductors, 


ree REN «FTES AD SOT 


PERSONAL. 


At last pios i meeting of the Electric Lighting and Power Com- 
mittee of the Liverpool Corporation, it was announced that Mr. 
Arthur Bromley Holmes, city electrical engineer, had resigned his 
position owing to considerations of health. The salary attaching to 
the post was £1,800 a year. Mr. Holmes was recommended to be 
5 consultant electrical engineer from March 1 next at a 
salary of £1,600 a year, and the committee further recommended the 
appointment of Mr. A. Clough, deputy electrical engineer, whose 
salary is now £700 per annum, as resident engineer at a salary 
of £800. 

We understand that the post of manager to the Rotherham electric 
tramways has fallen to Mr. Wm. Grant, under-manager of Darwen 
Corporation tramways, at £150 per annum. Mr. James Telfer, of the 
armature department of the Bradford Corporation, has been appointed 
car-shed foreman at 40s. per week. 


Mr. Arthur J. Fuller, electrical engineer, Ayr, has bcen elected 
borough electrical engineer at Fulham at 3400, rising to £600 per 
annum, 


NEW COMPANIES REGISTERED. 


North-Western Electricity and Power Gas Syndicate, 
Limited.—Oapital, £10,000. Object: to promote or aid in pro- 
moting a Bill for carrying on throughout Cheshire, that portion of 
Staffordshire lying nérth of the southern boundary lines of the rural 
districts of Tutbury, Uttoxeter, Stafford, and Gnosall, that part of 
Derbyshire lying north-west of the boundary between the unions of 
Chapel-en-le-Frith and Bakewell, that portion of Flintshire com- 
prising the oe of Flint, the urban districts of Buckley, Connah’s 
Quay, Mold, and Holywell, and the rural districts of Holywell and 
Hawarden, and that portion of Denbighshire comprising the borough 
and rural district of Wrexham and elsewhere, the business of an 
electricity and power gas supply company in all its branches, and to 
carry on the business of electricians, electrical and general engineers, 
suppliers of electricity and power gas for any purpose, etc. Minimum 
cash subscription, £5,000. The first directors are T. O. Callender, 
J. H. Gartside, R. Heath, F. Rigby, E. Schweich, T. W. Twyford, 
A. Seymour-Jones, J. H. Darby, and J. Harding. 


Vulcan Motor Manufacturing and Engineering Company, 
Limited.—Capital, £10,000. Object: to take over the business of 
motorcar makers and repairers, etc., carried on by T. Hampson, J. 
Hampson, and E. Hope at the Drill Hall, Hawesside-street, South- 
port, as the Vulcan Motor and Engineering Company, Limited. 


Monogram Syndicate, Limited.—Objccts: to acquire and erect 


an electric monogram sign or signs for purpose of demonstrating adver- 
tising and commercial value of same, etc. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


553. Upon a certain electric tramway the tread of rails are found to 
wear in a short wave form. When these lengths have been taken 
out, and new lengths put in, these after a short time have been 
found to wear the same. The rail is used as a return. Oan any 
of your readers give the cause ?—J. M. 

554. It is admitted that the builders of slow-speed engines guarantee 
and obtain a lower eteam consumption than that obtained with 
ry el engines. Can this fact be scientifically explained in 
view of the thermodynamic advantages claimed for the latter type 
of engine J. C. 

ANSWERS. 


Question No. 546.—It is required to equip about eight miles of single 
tramway track. The road isa fairly level one, with one or two 


short gradients of 1 in 15. Show how much generating plant 
and rolling-stock ‘will be required to maintain an eight-minute 
service ; RPA show how the number and section of trolley and 
return feeders required is arrived at, the power station being about 


the centre of the line, Give a diagram of distribution system. 


Best Answer to No. 546 (awarded 15s.).—In this answer 
eight miles of single track is taken to mean eight miles of 
track or road, single, but with turnouts, or passing places, 
and double trolley wire. There being an eight-minute 
service of cars, and no mention of a faster service at any 
time, it is extremely probable that four-wheel, rigid wheel 
base, 41-passenger cars are intended to be run. Up a 
lin 15 grade a 41-passenger, four-wheel, eight-ton car, at 
eight miles per hour, will require 30 h.p., or 45 amperes 
at 500 volts. Starting a car on this gradient, 100 amperes 
would be required. An eight-minute service would mean 
approximately one mile between cars running in same 
direction, allowing for a few minutes to be spent at each 
terminus. 

It being necessary according to Board of Trade regula- 
tions to cut the trolley wires into sections not exceeding 
880 yards, there will be one tramcar to each half-mile 
section. Probably, as an extreme case, there may be two 
cars on each section, one starting and the other running up 
the 1 in 15 grade. This gives a maximum of 150 amperes 
for two trolley wires in parallel to carry an extreme 
distance of 440 yards, with the exception of termini 
sections, where the maximum distance must be 880 yards. 
If every car on the system was running eight miles per 
hour on the level, approximately 20 amperes per car would 
be required, or 8 x 20 = 160 amperes to be supplied to each 
half of tramway, making a total of 320 amperes to be 
supplied by power station. If every car was to commence 
running at the same time, and each car requirin 
100 amperes, 1,600 amperes would have to be supplied 
by station. It being extremely improbable for either of 
these cases to happen, an approximation has to be taken. 
The approximation used in this answer is that the 16 cars 
would require 600 amperes, or 500 amperes on each side of 
power station For ease of calculation it is assumed that 
this 300 amperes will be required two miles from the 
power-house on each side of same. For the supply of the 
remaining two miles it is assumed that 200 amperes will 
be required, say, one mile from each end. This leaves the 
troley wires to carry a maximum of 150 amperes for 
approximately 880 yards. 

n calculating sizes of cables it is proposed to treat the 
tramway as symmetrical about the power-house, and to 
treat it in sections starting from the end. One side only 


THE ELECTRICAL ENGINEER, JANUARY 30, 1903. 


is mentioned here, it being understood they are both the 
same and equal. Section No. 1—comprising two half-mile 
sections ; average current 150 amperes transmitted, average 
distance 880 yards: two 548 trolley wires in parallel 


resistance, 45 ohm per mile = i 
2x 2 


x 150 amperes = 17 


volts drop. Section No. 2—comprising two half-mile 
sections ; average current, 200 amperes carried maximum 
distance of one mile: one 4 square inch cable resistance, 
1056 ohm per mile = 20 volts drop. Section No. 3— 
comprising four half-mile sections ; average current, 
300 amperes carried maximum distance of two miles: 
one 4 square inch and one ‘76 square inch cable in parallel 
resistance, ‘0363 ohm per mile = 500 x 0365 x 2 = 217 
volts drop. The 76 cable would be looped into section 
boxes 1, 2, 5, 4, and terminate in box 5. The 4 cable 
would be looped into boxes 5 and 6, and terminate in 
box 7. 


+ 
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€ CABLE LOOPED INTO BOXES S eG | 


It will be noticed that with the exception of the last 
section the trolley wires are not treated as part of the 
feeding system, but purely as distributors one-half mile 
long. For return feeders it is assumed that the rails will 
be 100lb. per yard, and well bonded. A general rule for 
sectional area of rails being approximate sectional area of 
rail in square inches = 45 weight of rail in pounds per yard, 
the rail under consideration will have a sectional area of 
10 square inches. As a basis, it is reckoned that one 
mile of continuous rail one square inch area has a resist- 
ance of 0°45 ohm. The two rails in parallel, 100lb. 
per yard each, with an area of 20 square inches, 
wil have a resistance of :0225 ohm per mile. As 
with trolley feeders, the half of tramway will be treated 
in three sections. Section No. 1, comprising two half-mile 
sections: average current, 150 amperes transmitted maxi- 
mum distance, 880 yards; resistance, two rails in parallel, 


0225 ohm; 9229 x 150=1-68 volte drop. Section No. 2, 


comprising two half-mile sections: average current, 200 
amperes transmitted, say, one mile, 0225 x 200 = 5:5 volts 
drop. Section No. 3, comprising four half-mile sections : 
average current, 300 amperes transmitted two miles. For 
this it is necessary to employ an earth return cable of 
one square inch area. Opposite the power station the rails 
should be connected to the switchboard by a short length 
of cable. On section No. 3 the rails would have to deal 
with a maximum current of 150 amperes for a maximum 
distance of one mile, giving approximately three volts 
drop. By adding the drop on sections 1 and 2 together, 
it would appear to exceed the Board of Trade regulations, 
but this drop would occur very rarely, and then only for a 
few seconds. | 

It is general for generating plant to allow 30 i.h.p. per 
car for a system running 10 to 15 cars. Working upon 
these figures, it will be necessary to instal plant capable of 
50 x 16 = 480 total horse-power, say 500 h.p. When 
deciding the size of units, further information than 
given is needed. If there is any likelihood of large 
extensions of tramway, it is advisable to instal two sets 
of 500 h.p. each, thus keeping one as stand-by. If the 
eight miles at present under consideration is the limit ever 
likely to be worked from the power-house, the plant should 
consist of three 250-h.p. sets compeund-wound dynamos 
160 kw. capacity, three boilers (if of Lancashire type, 
50ft. by 8ft. 6in.), and economisers. 

Sixteen cars will be running at the same time, and, 
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adding 50 per cent. for cars under repair, 24 will be required. 
A car for 41 passengers, weighing approximately eight tons, 
for eight miles per hour up a 1 in 15 grade, should be 
equipped with two 30-h.p. motors.—J. H. S. 


Answer to No. 546 (awarded 58.).— As the road is fairly 
level, we will assume a speed of 10 miles per hour, including 
stops. At this speed the time taken by a single car to 
complete the journey of 16 miles will be 96 minutes, but 
we require an eight-minute service, so if we divide the time 
taken by one car by eight, we shall obtain the number of 
cars necessary for an eight-minute headway, which will be 


12 cars—allowing for contingencies, we should say 16 cars. 


It is always wise to have a few cars in reserve, as the 
interest on the capital sunk in them is nothing compared 
with a dislocated service and attendant loss of revenue, 
especially if it occurs between 6 and 7 p.m., besides it 
always allows for a thorough overhauling. 

With regard to generating plant the above also applies— 
it should not be stinted. About a safe load to calculate 
for a ear to carry about 50 ngers, is 20 amperes per 
ear at 500 volts; but if the district is such that extensions 
are probable, instal say, one set 200 kw. and two sets 
100 kw. each. A small battery should be installed for 
lighting purposes; also a motor-generator to convert from 
100 soli to 500 volts, to be used for taking Board of 
Trade line tests and moving cars in sheds when main 
generators are shut down, but when these are running it 
would be used to charge celle. 'The steam plant required 
would be two boilers of 250 h.p. each, and the usual 
pumps, feed-water heaters, etc. 
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The system of distribution could be either a single cable 
from the power-house to each termini and tapped at each 
section pillar, or feeders to certain points and distribute to 
the section pillar from these points. The former system 
is not so good as the latter, as it does not provide for an 
earth occurring in the main cable, in which case the main 
current would have to be shunted along the trolley wire, 
which is not desirable; but in the latter system the main 
current could be shunted along the distributor, and also 
the system split up, so that in case of a faulty car causing 
circuit breaker to open at power-house it would not inter- 
fere with the whole of the system; but the chief point in 
ita favour is that pressure can be raised at power-house on 
feeders according to their respective drops, thus keeping 
an even pressure throughout the system. 

To obtain the size of trolley feeders, a plan showing 
probable position of the cars should be made, feeding points 
decided upon, and amount of current required at these 
points. allowing 20 amperes per car. Having now the 
current to be carried and the length of feeders, it is 
only necessary to choose nearest size of cable to keep 


well within a drop of 10 per cent. from power-house. 
In this case the trolley feeders would be about 
2 square inch, distributor about 1. The chief thin 
which decide the size of rail feeders is the pormissible 
drop allowed by the Board of Trade—viz., seven volts 
between far end of rails and power-house—and the weight 
of rails per yard. A guaranteed resistance per mile for 
une track would be supplied by the makers, then we 
could obtain the drop in the rails from termini to power- 
house with calculated load and tap it by feeders at various 
points, the conductivity of these to be much greater than 
the rails, thus causing current to flow back to power-house 
by them and thereby relieve the rails. If we assume 
a rail about 80lb. per yard, we should require about 
34 square inch cables as shown in diagram. Section 
pillars should be placed every half mile, and turnouts 
about the same distance, also ‘/,, S. W. G. pilots and tele- 
phone cables to each termini.— S. F. R. 


Question No. 547. —In a power installation it is proposed to fix a motor 
for 50 h. p.; the pressure is at 100 volts. As the load to be started 
is about 20 h.p., the rest being thrown on after motor has 
8 ed up, a oo starter is to be fixed, but on the last step 
the mains will be short-circuited to allow for full current to pass 
for 50 h. p. Is it necessary to put a switch in the mains gene- 
rator side of starter; or can the starter be used as switch to stop 
motor with full current pessing ; or would the coils be likely to 
burn out in the short time the lever was passing back over steps ? 
To save the cost of a 50-h.p. starter is intended. 


Answer to No. 547 (awarded 78. 6d.).—The 20-h.p. 
starter could certainly be trusted to safely open the 
circuit even when the motor was giving its full load of 
50 h.p. At the same time there would probably be some 
sparking at the last few contacts of the switch, and this 
could be avoided, and the life of the switch consequently 
lengthened, by the use of a separate single or double pole 
switch for opening the circuit. The opening of a motor 
circuit is always attended with less sparking if done by 
means of a switch alone than if a resistance is previously 
inserted, for in the former case the motor has not time to 
slow down, and is still giving a back voltage very nearl 
equal to the supply voltage when the switch has been opened, 
whilst in the latter case the insertion of the resistance, how- 
ever rapid, will reduce the speed and the back voltage to a 
certain extent before the circuit is opened. In the former 
case the voltage existing across the switch the instant after 
the circuit is broken will only be some 3 or 4 per cent. of the 
circuit voltage, whilst in the latter case it may reach a very 
much higher value, depending on the amount of the 
resistance and the stored energy of the motor armature 
and attachments. ‘Thus, suppose that the starting resistance 
is 5 ohm, and that the flywheel effect of the motor arma- 
ture is such that the motor speed drops to half its value 
during the time that this resistance is being inserted, then 
the back vol cf the motor will be, roughly, 50 volts, 
and the volts lost in the resistance will be 100—50=50 
volts, so that the currents will be 50/:5 = 100 amperes at the 
instant the switch is opened. 

Now, the sparking at any switch is approximately pro- 
portional to the product of the current passing at the 
instant of opening the switch and the voltage existing 
across the switch as soon as it is opened. This product ie, 
say, 4 volts x 400 amperes = 1,600 when the current is 
opened at the main switch, when the motor is giving its 
full output of 50 h.p. (about 400 amperes at 100 volts 
input), and it is 50 x 100 — 5,000, or over three times as 
much, when the circuit is opened after first inserting the 
above resistance. In practice, the difference between the 
two cases would, perhaps, not be so marked as this, though 
it would probably be quite sufficient to justify the insertion 
of the additional main switch.—Q. 


Answer to No. 547 (awarded 7s. 6d.).—It may be assumed 
that the starter is of the type shown in the diagram, 
though the hold-on bobbin is not distinctly mentioned. It 
does not, however, affect the question, except that it would 
probably need to be rewound for the higher shunt current 
of the 50-h.p. motor if already suitable for only 20 h p. 
There would be no difficulty in getting the switch to work 
satisfactorily if connected as shown, so that on breaking 
circuit at the starting switch there isa complete circuit 
left, consisting of the armature, starting resistance, hold-on 
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bobbin, and field winding (assumed shunt, but not affecting | added. As cost seems to be a 


eat item, we will assume 


the result if otherwise unless the series part of the winding | that it is a resistance provided with a 10-way switch without 
were & great proportion of the whole). The self-induction | a no-voltage or overload coil. It will be practically impos- 


would in this case be comparatively small, and probably the 
starter could even then be satisfactorily used. It will be noticed 
that on starting up in this case shown, the resistance is 
put into the shunt circuit as it is cut out of the armature 
circuit, but is short-circuited on the last step by the lever 
touching the iron casing of the hold-on bobbin, one end of 
whose winding is connected to this casing. | 


STARTING RES. 


AR MATURE 


FIELD 
MDC 


Examine briefly what happens if the starter is used as 
the stopping switch. Suppose the C? R loss in the armature 
at full load is 1 per cent. for convenience. Then the back 
E. M. F. of the motor is 99 volts on a 100-volt circuit. The 
current in the shunt is equal to 100 divided by the number 
representing its resistance in ohms. This is while the motor 
is running. Now release the lever. The inertia of the 
armature keeps it going at practically the same speed as 
it had at the moment before breaking. And as it is con- 
nected to the shunt winding it will act as a generator on 
open circuit, shunt wound. Now the shunt was excited 
from 100 volts, and at the moment of breaking the potential 
difference at its terminals falls to 99 volts, the back E.M.F. 
of the armature, neglecting the small loss in the coils of the 
starting resistance ; so that the shunt current is reduced 
1 per cent. This means very little change in the field, 
if the motor is fairly saturated in its magnetic circuit, 
so that on breaking the spark due to change in exciting 
power is very small indeed. As on the armature, the 
full current has certainly been broken, but the breaking 
point has fallen in potential only one volt, so that the 
spark due to this would also be very small. Hence 
the total spark would be quite negligible as far as 
damage to the switch goes, and the armature would slow 
down gradually and let down the field current quite 
e so that there is no chance of breakdown of 
insulation owing to sudden change in the field circuit of 
large self- induction. The fact that the armature stops under 
load would probably make the time of stopping rather 
shorter than is quite desirable for the best results, but if 
the load has a reasonable inertia this would get over the 
difficulty. As regards the coils getting overheated, this 
would all depend on the time taken in breaking; but if 
there is a spring control, then there will be no danger of 
the coils burning out, as the large current will be on for so 
short a time, provided always the switch is reasonably 
designed for 20 h. p, and not cut too fine. Any good 
starter should stand quite well. 

So that electrically a main switch is not needed, but 
your questioner will be a lucky man if he is able to avoid 
some dictum of the insurance company (if his plant happens 
to be insured) to the effect that such an arrangement as he 
proposes is not sufficient. With that, however, the question 
has nothing to do; which is fortunate, for the ways of 
insurance companies in these matters are not exactly as 
clear as their fiat is irresistible.—T. C. 


Answer to No. 547 (awarded 5s.).—The question does not 
state what type of make or starting switch it is proposed to 
use. A great many makes of starting switches will not stand 
the proposed overload unless the extra contacts are correctly 


sible to buy from stock a switch suitable for this purpose, 
so the best way seems to be to use a 20-h.p. starter, putting 
on a special brush, lever, and contacts, as shown in the 
sketch, so arranging them that there is no need to put in a 


ARMATURE 


ARTER 


+ 


Diagram of Connections, 


switch on the generator side of the starter. It is proposed 
to add on to the top of the switch lever, H, a switchblade 
of hard-drawn copper, A. This blade is pivoted on an 
extension of the centre spindle, E, and makes contact with 
a pair of clipe, B, which are joined to the centre stud, E, 
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Further along the blade there are another pair of contacts 
of hard-drawn copper, C ; close up to these are fixed a pair 
of sparking clips, D, which make contact with a piece of 
zinc, F, fixed on the blade. The clips, D and F, are 
so arranged that they can be easily renewed, and take 
up the spark on stopping the motor. G is a spring for 
obtaining a quick break on breaking the circuit. The 
switch lever, H, has an extra piece projecting on one side, 
to which the spring, G, is fixed. There are also two lugs, 
so arranged that one pushes the blade in and the other 
allows the switch lever to travel to the off position, and 
then a further movement brings out the blade, A, so that 
in stopping the motor the current does not pass through 
the resistance. By this means it is impossible to burn out 
the resistance during the stopping of the motor. By making 
the contacts necessary to carry the larger current as stated, 
it does away with the need for single-pole switch on the 
generator side of the starter. The starting switch will then 
only cost as much as a 20-h.p. starter and single-pole switch 
to carry 50 h.p. at 100 volts. By this means the difference 
in price between a 20-h.p. and 50-h.p. starter is saved, and 
a good substantial article obtained at a small cost. —C. G. 


Answer to No. 547 (awarded 5s.).—'* V. W. C.“ will be 
quite safe in using & 20-h.p. starter for his 50-h.p motor 
if, as stated, he merely starts up under a load of 20 h.p. 
He must also be careful not to use a type of starter which 
cuts resistance out of. the armature and inserts it in the 
field ; if he did so, the resistance he put into the field of 
his 50-h.p. motor would be far too high, and would allow 
too heavy currents to flow through the armature, resulting 
in excessive speed and perhaps damage to the insulation of 
the armature coils. However, there are plenty of starters 
of the correct type to be had, and & diagram is given show- 
ing the connections. After having got the motor running 


f 


i 


MOTOR SHUNT 
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RELEASE 


Diagram of Starter and Conncctions. 


steadily at 20 h.p., he must be careful not to throw the load 
on too much at once, and 2 h.p. is quite enough to add at a 
time, as on a 100-volt cirouit this means 15 amperes, and 
any greater increase of current would affect the line voltage 
too much. There is no need to use a switch in the mains 
on the generator side of the starter, as the starter can be 
used as a switch to stop the motor with full load passing, 
the time the lever takes in going back over the steps being 
insufficient to burn up the resistance coils of the starter. 


The starter should also be fitted with a no-voltage release 
arrangement, so that in event of the motor being shut down 
under load the lever will fly back and leave the motor dead. 
The above policy, although workable, is not to be recom- 
mended, as in all probability it will end some day in a 
burnt-up starter, and possibly burnt fingers for the 
operator, and it savours strongly of being penny wise and 
pound foolish. —W. T. W. 


Answer to No. 547 (awarded 53.).—I think a 20-h.p. 
starting switch would answer the purpose in this case, 
provided that the overload magnet be wound for 50 h. p. 
instead of 20 h.p., as the full-load currant (350 amperes) 
will be continually passing through this. The shunt current 
will also be larger for 50 h.p., so the automatic release 
magnet will have to be wound accordingly. All the con- 
necting leads in starter should be able to carry the full 
50-h.p. current. With reference to the switch, the best 
plan is to have a double-pole quick-break switch, and fuses 
fixed above or by the side of starter capable of carrying 
full-load current, the switch so arranged as to connect the 
field circuit of motor before the starting lever is operated, 
as shown in the diagram. Then, in, if the starter 
became damaged in any way, the double-pole switch would 
entirely disconnect it from the mains, rendering it safe to 
handle. A switch is not absolutely necessary for small 
sizes. The lever of the starter is always fitted with a 
strong spring, and does not take more than a second or 
two to pass to the off position ; there is, therefore, little or 
no danger of the resistance wire burning out. Good 
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HUNT 
Diagram of Connections for 20-b.h.p. *hunt- Wound Motor Starter. 


starters will generally carry current in excess of full-load 
current. The starter in question will be wound to carry 
148 amperes (20 h.p.), so that the 50-h.p. current is about 
24 times this. Of course, this would not do for any length 
of time, but for the short time being it would have little 
or no effect on the coils, providing the current density in 
the wire is kept fairly low. It is always advisable and the 
usual practice to have a double-pole switch and fuses fixed 
separate or complete on the starter slate.—P. P. D. 
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| better arrive at the truth. 


COST OF MUNICIPAL TRADING. 


This is the title of a paper read by Mr. Dixon H. Davies 
before the Society of Arts on Wednesday last, Lord 
Alverstone presiding. Four years ago Mr. Davies read a 
paper before the same society upon a phase of the same 
subject. The first paper was exceedingly interesting and 
of great ability ; the last paper was of still greater interest 
and ability. It showed fewer faults than the former, the 
one weak point in both cases being a tendency to bring in 
matter that either had no real connection with the subject 
in hand, or, properly interpreted, had a meaning other than 
that the author accepts. It was either Carlyle or Buckle 
who said that if folks would only talk encugh, we should 
Of course, the talk must 
be intelligent, and there is no lack of intelligence in 
Mr. Davies’s paper. It ought to be widely read and 
examined, and, if considered in the right spirit, will 
materially assist in arriving at the truth. We would 
suggest that Mr. Davies would make his case stronger by 
pushing aside the old plan of stating debt per head of 
population—a comparison of no real value, as only one 
person out of eight or ten is ever likely to be concerned 
in paying the debt—so that the local debt is about £80 or 
£100 per head of paying population; probably a careful 
analysis would even show that it is double this. On the 
other hand, Mr. Davies greatly weakens his case because 
he does not fairly state it. He shows the great increase, 
and says no single word as to the assets on the other 
side of the balance-sheet. He ridicules local autho- 
rities as failing to proceed on business principles, 
and so opens himself to the attack of You are 
another.” The rabid municipalists say that the muni- 
cipal assets have increased at a greater rate than the 
municipal indebtedness. Is Mr. Davies right to ignore 
that retort? Has he examined the figures of these esti- 
mated assets, and, if so, with what result? Once more, we 
are anti-municipalists to the last straw upon most of these 
trading questions, but we prefer to state the case fairly, 
frankly, nay, generously, and face the position at its worst. 
We have again and again contended that this £ s. d. way. 
of arguing the case is the weakest and worst possible. If 
a municipality can show clearly that it has spent the 
money we say it has no right to spend in directions 
which give it assets greater in value than the money 
expended, the appeal to business ways falls to the 
ground, and the opponent has not a leg to stand on. 
Further, the comparison between what is done here and 
what is done in the States is of as much value as 
& comparison between the cost of a dinner to the Duke 
of Westminster and a waif from Whitechapel. The con- 
ditions are totally different and have absolutely nothing in 
common, and all comparisons are utterly misleading. Mr. 
Davies is upon sounder ground, and his remarks are 
unanswerable, when he points out the great waste of money 
in parliamentary work. Indeed, most of his remarks con 
cerning finance are good—but more of this at another 
opportunity. Most directions of municipal activity are 
not upon ordinary business lines, and cannot be dis. 
cussed upon those lines, but controversialists on both 
sides seem unable to realise the circumstances, and thus 
often fail to convince. Ordinary business men carry on 
their work upon their own property and only interfere 
with the street surfaces for the ordinary purposes of life 
thus using a common property for a common purpose 
Directly we come to consider the spheres into which 
municipal activity has wandered, and for which they are 
condemned, it is found that what should be preserved in 
the best possible condition for common usage and equal 
usage for all, is interfered with for the usage of a few 
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and the benefit possibly also of a few, with the certain 
knowledge that the what should be inalienable rights 
of the many will be greatly interfered with to their 
disadvantage. Why do not the opponents of municipal 
activity concentrate their energies around the effective 
arguments—such as the impossibility of developing new 
inventions, patents, or discoveries. All a municipal body 
can do is to control something proved by private enterprise 
to be good. Cut most of these debatable points relating 
to £ s. d., and retain only those unanswerable. 


pe SC ARR A A 


THOSE TRAMRAILS 


Some very pertinent remarks were made last week at 
the meeting of the London County Council when the 
question of acceptance of tenders for tramrails came up 
for discussion. Naturally a little soreness was felt that 
the order went to Belgium rather than to one of our own 
makers. Nominally the tender was in the name of P. and 
W. Maclellan, of Glasgow ; actually it was, as stated above, 
for the Belgian firm, the Société Anonyme des Acieries 
d'Angleur, and the amount—£33,876. 198. 8d.— was the 
fourth on the list. Why can a Belgian firm successfully 
compete against firms at home! The answer to this 
question is the product of various factors, one of the 
most important of which is the crass stupidity with 
which certain clauses are inserted in specifications 
at the instance of a political party, and against 
the real opinion of an engineer. British makers 
have to comply with conditions that cannot be enforced 
abroad, and the compliance with these conditions 
enhances the price at which British makers can quote. 
But this was not the point which we propose to consider. 
During the discussion upon the tender Mr. Benn is reported 
in many papers to have said that in previous contracts the 
London County Council has had troubles both with the 
quality and with the delivery of English-made rails. We 
shall not quarrel with regard to the delivery, though we 
believe we are correct in saying that the work of con- 
struction has not been delayed a single day by 
slackness in delivery, and that more often than not 
the railmakers have been in the position of offering 
rails faster than the contractors could take them. ‘The 
crux of the reported speech was in that one word quality.“ 
“From information received," as the police say, we have 
strong reason to believe that Mr. Benn has been 
misreported as to his use of this word. Indeed, it 
cannot well be otherwise than that a mistake has beon 
made. No one knows better than Mr. Benn that the 
quality of the rail required is specified, and that the maker’s 
word is not accepted as proof of quality, but that engi- 
neers independent of the maker are employed to see 
that the rails contain the constituents specified and 
conform to the tests specified These men are hardly 
likely to pass rails that do not fulfil the specification. 
As the matter stands Mr. Benn must correct this 
misrepresentation or diemiss the engineers employed 
by the Council who carry out the tests that the speci- 
fication directs. Either they have not done their duty, 
or the reported statement of Mr. Benn is incorrect. 
We believe that there has been an error in the 
report, and that the quality of the rails supplied by 
British makers has been fully up to the very high 
standard which it is the pride of these makers to maintain. 
Differences in prices can be swallowed, like nasty medi- 
eines; but not the wholesale condemnation of engineers 
and British makers. In fact, the rails supplied for 
electrical conversion in London have had little or no 
time test. They have as yet only been used under 
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horse traction, and have been down far too short a 
time to tell how they wear. We must go a step 
further, and tell Mr. Benn that even should the quality 
of the rails prove inferior, it is not the fault of the 
makers if they have complied with the specification. 
However, this is not a point it is worth dwelling upon, 
because we do not for a moment accept the accuracy of 
the report. It is necessary to direct attention to the 
matter, otherwise the word might be taken as repre- 
senting what was said,and thus damnify British makers 
in the eyes of users. Whatever may be the result as 
regards prices, we venture to contend that no country in 
the whole world produces generally rails of better quality 
than Britain, and that the reputation of British makers 
stands as it always has stood—second to none as regards 
the quality of their productions. 


ets 


FORTHCOMING EVENTS. 


Fripay, JAN. 30. 

Institution of Civil Engineers (Students’ Section).—At 8 p.m., 
ordinary meeting. Paper: The Design of the Electrical 
Equipment of a Light Kailway,” by Mr. J. R. MacIntosh. 

Electro-Harmonic Society. —At 8 p.m., smoking concert, Holborn 
Restaurant. 

Northern Polytechnic Institute. — At 7.50 p. m., annual distribu- 
tion of prizes. 

SATURDAY, JAN. 31. 

Electrical Engineers Volunteers.—At 7.45 p.m., smoking concert 
at headquarters, Regency-street, Westminster. 

Institution of Electrical Engineers.—Students’ Section: At 
2.45 p.m., visit to the joint works of the Notting Hill and 
Kensington Electric Lighting Companies, Wood-lane, Shepherd's | 
Bush. Glasgow Section : At 7.50 p.m., smoking concert at the 
Grand Hotel. 

Monpay, FEB. 2. 

Institution of Electrical Engineers (Newcastle Section). —Ordinary 
meeting. Paper: ‘‘Some Station Notes," by Mr. C. Turnbull. 

Society of Arts.—At 8 p.m., Cantor lecture. Mr. Julius Hübner 
on Paper Manufacture.” ` 

Seciety of Enginoers.—-At 7.50 p.m., ordinary meeting. Inaugural 
address by Mr. J. Patten Barber (president). 

TuEsDAY, FEB. 3. 

London Electrical Contractors’ Association.—At 8 p. m., ordinary 
meeting, at Restaurant Frascati. Discussion on ''Trade Com- 
petition.” 

Institution of Electrical Engineers (Manchester Section).—At 
7.30 p.m., ordinary meeting. Paper: ''The Possible Develop- 
ment of Electrical Driving in Factories due to the Supply of 
Electricity at Oheap Rates by Large Power Companies,” by Mr. 

J. S. Highfield. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Discussion on papers: '' The Nile Reservoir, Assuan," by Mr. M. 
Fitzmaurice ; ‘‘Sluices and Lock-Gates of the Nile rvoir, 
Assuan,” by Mr. F. W. S. Stokes. 

WEDNESDAY, FEB. 4. 

Institution of Electrical Engineers (Students’ Section).—At 
7.50 p.m., ordinary meeting. Paper: The Photometry of the 
Direct-Current Arc,” hy Mr. T. H. Vigor. 

Society of Arts. —At 8 p.m., ordinary meeting. Paper: ''Methods 
of Mosaic Construction," hy Mr. W. L. H. Hamilton. 

Proposed Society of Electro-Chemists.—At 5 pm., in rooms of 
the Faraday Club, St. Ermin's Hotel, Westminster, inaugural 
meeting. 

Institution of Civil Engineers.—Students’ visit to the electrical 
standards laboratory of the Board of Trade. 

Tuurspay, FE. 5. 

Institution of Electrical Engineers.—At 8 p.m., extra meeting. 
Adjourned discussion on The Metric System.” 

Royal Institution. —At 5 p. m., Sir Clements Markham on ‘‘ Arctic 
and Antarctic Exploration." (Lecture I.) . 

Rontgen Society.—At 8.50 p. in., ordinary meeting. Discussion 
on ''Some Points Suggested by the Presidential Address of 
November, 1902," to be opened by Mr. J. H. Gardiner. 

Civil and Mechanical Engineers’ Society. At 8 p.m., ‘‘ Water- 
Turbine Plants in Great Britain and Abroad,” by Mr. A. Steiger. 

FRIDAY, FEB. 6. 

Royal Institution. —At 9 p. m., Sir Herbert Maxwell on George 
Romney and His Works.” 

Junior Institution of Engineers.—At 8 p. m., ordinary meeting, 
Paper: ‘‘ Calorimetry,” by Mr. W. Garnet Wernham. 


SATURDAY, Fkk. 7. 


Glasgow Scientific Sooiety.—At 7.50 p. m., ordinary meeting. 
Paper: ''The Science of Steam Generation, by Mr. F. J. Rowan. 
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THE METRIC SYSTEM. 


An ordinary meeting of the Institution of Electrical 
Engineers was held at the Institution of Civil Engineers, 
Great George-street, on the evening of the 22nd inst., 
when the subject under discussion was the metric system. 
Mr. James Swinburne, president, occupied the chair, and 
there was a full attendance of members, including Sir 
John Wolfe Barry, Sir H. Mance, Sir G. Molesworth, Sir 
Andrew Noble, Major-General Webber, and Prof. S. P. 
Thompson. 

Mr. ALEXANDER SIEMENS opened the discussion in 
favour of the metric system. He traced the early history 
of the metric system, and quoted two letters written by 
James Watt in 1785 with a view to showing that it was 
probable that Watt was directly responsible for the move- 
ment in favour of the system among French scientific 
men. No doubt Watt's idea of a philosopher's pound” 
was discussed among them ; at least it bore fruit, for in 
the year 1790 Prince Talleyrand proposed to the Con- 
stituent Assembly of France that the many systems in use 
in that country be changed into one system, and that be a 
decimal one founded on the pendulum. This was adopted by 
the Assembly on March 17, 1791, andsanctioned by Louis XVI. 
It was not until Aug. 1, 1793, however, that a law was 
passed establishing the system provisionally, and the 
nomenclature was sanctioned nearly two years later on 
April 7, 1795. For seven years the survey of the meridian 
between Barcelona and Dunkirk went on, until in 1799 
representatives from 10 countries assembled in France to 
examine the results of the survey, and to settle a definite 
metre." When this had been accomplished it was definitely 
adopted by a law promulgated on June 22, 1799. The pure 
metrical system, however, was not enforced in France until 
Jan. 1, 1840, owing to the succession of wars in that period. 
Having referred to the introduction of the metrical system 
into Germany and other European countries, Mr. Siemens 
traced the measures that were taken to introduce the 
system into England. By an Act of 1864 the use of the 
metric system was legalised in this country, but a Bill 
brought in four years later to make it compulsory 
was dropped. We were stil waiting for an Act of 
Parliament to make the adoption of the metrical system 
compulsory. After quoting Sir George Airy, the late 
Astronomer Royal, on the decimal subdivision of the units, 
he stated that Sir George Airy said in his evidence before 
the Select Committee of 1862: If I had a new nation 
to create, with a new style of weights and measures, I 
would give them the binary scale throughout ; that I con- 
sider nearest perfection, with means to enable us to use 
decimal multiples and sub-multiples.” Curiously enough, 
these statements of Sir George Airy were laid before the 
Select Committee of 1895 by Mr. Stevenson as adverse to 
the metrical system. A little reflection would, however, 
convince everybcdy that the metrical system fulfilled all 
the requirements laid down by Sir George Airy, with the 
additional advantage that the standards for the different 
measures stood in a simple decimal relation to each other. 
For instance, a traveller might use a kilometre, 4 km., and 
4 km.; a joiner would use millimetres, or 3mm. and 
imm.; a merchant kilogrammes for ordinary transac- 
tions and tons for larger, transactions, subdividing them 
on the binary scale whenever he found that convenient 
Iu most transactions, according to metrical weights amd 
measures, no fractions were necessary, either vulgar or 
decimal, as the smallest unite—the milligramme and the 
millimetre—need not be subdivided for ordinary purposes, 
and their multiples could be readily expressed in higher 
units if that should be desired. For this reason it might 
be anticipated that the introduction of the metrical system 
would cause no inconvenience, especially not in the retail 
trade. The experience of other countries which had made 
the change to the metrical system proved that the initial 
difficulties of the transition from the old weights and 
measures could easily be met by providing conversion 
tables, which should be displayed in conspicuous positions 
in all shops. It so happened that the principal changes 
which concerned the retail trade—viz., from the yard to 
the metre and from the pound to the 4 kg. (metrical 


pound)—were very simple. The metre was about one- 
twelfth longer than the yard; the cost per metre was, 
therefore, 1d. per shilling greater and the metrical pound 
was a little more than 10 per cent. heavier than the pound 
avoirdupois, so that the cost of the 3 kilo. exceeded the cost of 
a pound avoirdupois by 14d. in the shilling If the customer, 
therefore, did not wish to rely on the conversion table, he 
could calculate the price as if he were dealing with yards or 
pounds, and then add in the first case 1d. for each shillin 
of the result and in the case of the pounds 14d. for each 
shilling. Although such a conversion was not absolutely 
accurate, the difference was much smaller than the fluctua- 
tions of wholesale prices. Again, the coil of 110 yards 
was only 23in. (or 0:58 per cent.) longer than 100m., so 
that the substitution of the one for the other need not 
cause any inconvenience. In spite of all these facilities, it 
was only natural that the use of new weights and measures, 
so long as they were unfamiliar, would contrast unfavour- 
ably with dealings in the old weights and measures, but 
the public would soon find out what a blessing the abolition 
of the various and perplexing tables of weights and 
measures would prove to be, and how superior the metrical 
system was. This opinion was tersely expressed by Mr. 
Balfour, when he said to a deputation which urged him to 
carry out the recommendation of the Select Committee of 
1895: Upon the merits of the case I think there can be 
no doubt whatever that the judgment of the whole civi- 
lised world, not excluding countries which still adhere to 
the antiquated systems under which we suffer, has long 
decided that the metric system is the only rational system.” 
Sir FREDERICK BRAMWELL, after reviewing the chief 
points raised by Mr. Siemens, opened the case for the 
present English system of weights and measures. Mr. 
Siemens had told them that the metric system was due to 
the most eminent mathematicians of the day. On that 
point they would see what Napoleon had to say. To 
Napoleon he (Sir Frederick) attributed the fact that, 
although the law legalising the use of the metric system 
in France and other Continental countries was passed in 
1799, it did not come into operation until 1840—40 years 
after. He could very well remember the metric system 
coming into operation by reason of a very bad joke. There 
was a French paper published in London called the Courrier 
de l' Europe, which, on one occasion, stated that a gentleman 
whose name was . bad infringed the law by 
writing his name up publicly, when he ought to have called 
himself Franc. Passing on to the year 1895, Sir Frederick ' 
referred to the committee appointed then to consider the 
metric system, to which committee Mr. Siemens had 
alluded. He had a complaint to make against this com- 
mittee. A gentleman came forward and gave calculations 
of a sum carried out ee and in the way he was pleased 
to call the ordinary way. It could only have been done 
from gross ignorance or from malice prepense. Sir Frederick 
put in a counter-calculatien of the true ordinary way, and 
whereas the gentleman in question had succeeded in showing 
that aceording to his ordinary way the number of figures 
must have exceeded the decimal mode by about double, Sir 
Frederick showed that by the real ordinary way the number 
of figures employed was half the decimal number of 
figures. That calculation the committee refused to publish. 
In the following year a Council of the Queen drew up a 
table of metrical equivalents. That was all that had come 
of the committee of 1895 up to the present moment. 
What the Weights and Measures Act, 1897, provided was 
that notwithstanding anything in the Weights and Measures 
Act, 1878, the uge in trade of a weight or measure of the 
metric system should be lawful, and any person using or 
having in his possession a weight or measure of the metric 
system should not by reason thereof be liable to any fine. 
The Board of Trade standards, which might be made 
under Section 8 of the Weights and Measures Act, 1878, 
should include metric standards. What Mr. Siemens 
now desired was that the recommendation of the com- 
mittee of 1895 should be adopted, which advised that 
after a lapse of two years the metric system should 
be rendered compulsory by Act of Parliament. 
That really was the question before the meeting that 
night. Perhaps Mr. Siemens had seen a copy of the pro 
posed Bill He himself had not. He could only judge, 
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therefore, from that of 1868, which was very stringent and 
troublesome, and provided for various penalties, ranging 
from 108. to 40s. for each offence, to be imposed on persons 
selling otherwise than by the metric system. In his 
pd that kind of thing did ed with all questions of 
the survival of the fittest, which he had thought was an 
absolute law. The decimal people could, after the 
Act of 1897, do whatever they liked—have their weights, 
keep their accounts, do everything that they pleased. 
They said now that that would not do for them, and that 
others should be compelled to use the metric system, 
whether they liked it or not. That was not the 
survival of the fittest, and it was inconsistent with any- 
thing like liberty. The only thing it reminded one of was the 
tale of the American who said, This is the freest country 
on earth : every man does as he likes, and if he doesn’t we 
make him.” Mr. Siemens had said that the metric system 
was now adopted pretty nearly all over the world, except 
in Russia. One could see why Germany had adopted it. 
That country was made up of a number of states, with 
diverse laws and regulations, and they were therefore 
bound to come to some general system. He was surprised 
to find that Mr. Siemens had not put forward the usual 
plea, which, to his mind, was the only one which had even 
the shadow of value in it—namely, that our merchants and 
manufacturers were handicapped by our measures in their 
dealings with foreign nations, because foreign nations did not 
know about our measures—they knew about our coinage. 
Was that not, he asked, the concern of the merchant? 
The merchant. obviously could do as he liked as regards 
serene the metric system. Mr. Siemens had referred 
to the Bill of 1868, which was dropped—for what reason 
he had been unable to find out—and also to Sir George 
Airy, but he did not quote the question and answer which 
immediately preceded the statement he had cited. When 
the committee of 1862 endeavoured to force his assent to 
the decimal system, Sir George Airy refused to give it. The 
chairman asked, But if the change to the decimal system 
could be made per saltum, and you could be transferred 
to the decimal system, do you not think the change 
would be advantageous?” The answer was No.“ 
That did not look much like Sir Geo. Airy being an 
advocate of the metric system. As regards Sir Geo. 
Hershell, to whom Mr. Siemens had referred as being in 
favour of the decimal system, that gentleman wrote a 
letter to Mr. Beresford Hope at the time the subject was 
before Parliament, asking him to oppose the metric system 
“ by act and word.” He (Sir Frederick) believed that a 
good many of his friends imagined that he was an opponent 
of decimals. He was nothing of the kind; he could not 
do without them.. What he was opposed to was the com- 
pulsory use of decimals on all occasions. He regarded 
them solely as the tools to attain the end. Sir Frederick 
proceeded to give a number of examples where the use 
of decimals was obviously out of the question, and gave 
several humorous instances in which the careless placin 

of the decimal point had led to error. Decimals were a 

very well to express a half, a quarter, or an eighth ; when 
they came to thirds, sevenths, and ninths, the use of 
decimals was not only unwieldy, but inaccurate. It was 
not an exaggeration to say that with the decimal system 
abroad, booking-office clerks at railway stations had to resort 
to a piece of chalk or pen and paper to calculate the price 
of more than one ticket, whereas with our system similar 
work was always done mentally. Imagine a carpenter with 
a bag of tools containing an adze meeting an enthusiast 
about what could be done with an adze. The enthusiast 
told the carpenter he must use the adze on all occasions. 
The carpenter replied, **Nonsense; I have other tools 
which will do as well" and the reply was, *I don't 
care ; you shall use the adze on all occasions." If anyone 
could tell him what assistance decimals were in any one of 
the four rules of arithmetic except in the addition of 
£ s. d. or feet and inches, he would be glad to hear him. 
The merchant, as he had said, could adopt the metric 
system if he pleased, but why was it to be imposed on the 
workman and tradesman? Mr. Siemens brought forward 
many names.in his paper, but no arguments. Sir Frederick 
then quoted several of Napoleon’s objections to the metric 
system, as written down at St. Helena by General Comte de 
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| Montholon. (These objectionsof Napoleon had been reprinted 


in French and English on foolecap for the convenience of 
the meeting, and copies of the pamphlet were freely dis- 
tributed among the members.] Continuing, he said that in 
the Press and before the public the advocate of change was 
always at an advantage over the advocate of leaving things 
as they existed. The advocate of change wand some- 
thing different, and he therefore cried out. The users of 
the present system were content, and hence did not make 
themselves heard. He concluded by reading a letter 
published in the Times in 1896 by Mr. R. K. Gray con- 
demning the general use of the metric system, and opposing 
the proposal to make the system compulsory by law in this 
country. In this it was shown that after 100 years' use 
of the decimal system, the old systems of weights and 
measures were still largely employed in France. : 


-pm 


ENTROPY. 


Is it a joke of Jestful James, a jape at Japanese Jack? 
Or are they a pair of termagant dames, who each want 


the last 
: word back ? 


It is not a word long-winded, it’s an easy one to spell, 

But it’s meaning is most marvellous, as far as one ean tell; 

And before this world is ended we may know (or we 
may not) 

Who has written words of wisdom, and who's written 
tommy-rot. 


It’s a word of vast importance; it has caused a mighty stir ; 
Long columns full of Grecian signs are scattered everywhere 
To prove that what it isn't, is by rights what it should be 
(O' heaven help the printers when scientists disagree). 


From Mounts Bay to the Pentland, from Lough Corrib to 
the Wash, 

The profession waits the verdict : which is Truth, and which 
is Bosh ? 

When the papers come on Fridays, see their fevered fingers 
turn 

For the pages with the pothooks, let the other matters burn. 


And if e’er the Problem’s settled, will the world go on the 
same? 
Or do cataclysms wait the explanation of the name! 

Let us hope it won't affect us in the regione of the blest, 
Where the experts cease enlight’ning and professors are at 
rest. B. C. H. J. 
— — — — 


MICA TRADE, 1902. 


Messrs. Tulloch and Co., 4, Fenchurch- avenue, London, E. C., report 
that the year just closed has been, in the main, an unsatisfactory one 
for importers, and probably also not a prosperous one for mica distri- 
butors and manufacturers. During the first six months demand was 
mostly hand to mouth, but lessening im ports and the gradual reduction 
of stocks of useful qualities and sizes, especially of electrical mica, has 
during tlie last few months assisted a more active demand, mainly for 
Madras. The stove and chimney trades have been slack, and demand 
has been small for clear mica, especially Bengal. General outlook for 
the present year is- more hopeful, although the large increase in the 
use of micanite and similar compressed mica insulation materials must, 
we think, further reduce the consumption of the larger-sized slabs. 
For medium sizes prospects are more cheerful. Imports for 1902 were 
on the whole, lighter, as the following figures compared with 1901 wil 
show : 1901, 11,095 cases ; 1902, 9,193 cases. Deliveries to the trade 
from public warehouses were approximately: January-December, 1902, 
13,114 cases, as compared with about 10,865 cases January-December, 
1901 


Bengal Mica.—Prices for Nos. 1 and 2 grades of clear ruby have 
declined, and consumption has been below the average. Demand for 
Nos. 3 and 4 grades has been scarcely normal, although reduced stocks 
have latterly brought buyers into the market, especially for No. 4. 
Supplies are likely to continue light. Imports of No. 5 grade have 
been almost nil, and little of this mica is likely in future to find its 
way to this market, owing to the local demand in India for manu- 
facturing splittings. During the first half of 1902 ruby stained 
was in little request, but a fair demand sprang up during the 
autumn, especially for Nos. 3 and 4, and stocks are at present 
small. Large slabs continue neglected, but latterly at a 
concession in price the trade have bought rather more freely. 
Slight stained in extra large and medium sizes have been 
more enquired for, but the pron offered by the trade do not 
encourage imports. The special trade which calls for soft white has 
been rather slack, and consumption during the year was under normal. 
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More enquiry now exists, although at pre still below import cost. | 


Stocks are light, both on this side and in Indis, and unless higher 
prices are forthcoming there wil not be much encouragement for 
mining. Consumption of splittings on the whole has been large, and 
outlook for the present year favours an active demand. The leading 
factories in Bengal are well contracted ahead, and as stocks of the 
necessary slabs remain scarce there is not much prospect of supply of 
splittings overlapping demand. Standard makes such as C. and 
B. E. and Co. are at present in strong request The heavy losses 
incurred by exporters on medium and low-grade splittings warrant an 
assumption that supplies of the latter will be discontinued. The 
total shipments from Calcutta to London amounted to about 7,571 
cases, as compared with 6,133 cases during 1901. Of this quantity a 
large percentage consisted of splittings. Imports of slab mica show a 
distinct falling off. A percentage of above imports represented parcels 
in transit to other ports. 

Madras. Low prices prevailed during the first nine months, offer- 
ing no encouragement to en irate total quantity only reaching about 
3,000 cases, as compared with 6,122 cases during 1901. With reduced 
stocks of useful grades, values advanced, and arrivals met with a 
ready demand at fair prices, chiefly for medium sizes of clear green 
and brown, also for soft stained. Latterly demand for spot and 
stained in medium sizes has been more active. During the year 
mining in many of the districts has been restricted, both on account 
of unremunerative results to miners, and also on account of some of 
the mines being flooded. Output at present continues small, and soft 
stained almost nil. During the year fair progress has been made in 
liquidating old stocks of inferior slabs and the large accumulation of 
inferior splittings. We estimate stocks of good merchantable sizes 
and qualities on Dec. 31 last as fully 50 per cent. less than same date 
in 1901. 

In conclusion, the present outlook points to a more healthy position 
in those trades connected with the consumption of mica, but those 
s hippers who consign blindly, without proper regard to the immediate 
requirements of the market, will undoubtedly continue to pay the 
penalty for their rashness and prejudice the efforts of other firms in 
regulating supply in accordance with demand. 


„ en ar a 


TRADE NOTICES AND NOVELTIES. 


Dr. Tommasi’s Electrolyser for the Preparation of 
Spongy Lead. 
This electrolyser is composed of a rectangular tank containing 
a solution of double ace:ate of lead and sodium, to which is 
added certain composites whose duty it is to diminish the elec- 


Tommasi Apparatus for producing Spongy Lead. 


trolytic resistance of the bath aud to prevent the formation of 
peroxide of lead. Two lead anodes dip in this bath; between 
these anodes the cathode is placed, formed by a metallic disc 
to which a rotary motion can be given. The disc only partly 
dips in this bath in such a way that each of its parts is alter- 
nately immersed or notin the electrolyte. In consequenoe of 
the rotating movement given, the portion immersed, on leaving 
the bath, passes between two scrapers, the function of which is 
not only to take away the spongy lead as it is produced, but, in 
addition, to depolarise the surface of the disc. Whenthelead used 
as anode contains silver, this metal, being insoluble in the bath, 
collects at the bottom of the tank in a receptacle perforated to 
receive it. Troughs conveniently arranged on each side of the 
scrapers receive the metal detached from the disc and conduct 
it into another receptacle where it is collected. The electrolytic 
lead produced is in the form of a spongy mass composed of a 
quantity of small crystals, very light and very plastic. Lead 
in this state is an excellent matter for all systems of accumu- 
lators. Thus the great plasticity of this lead makes it easy to 
apply on the electrode of accumulators, and its great sub- 
division makes it a substance eminently suitable to transform 
itself rapidly into peroxide of lead under the influence of the 
electric current. We are indebted to L'Electricien for the 
above description. 


Motors. 


The accompanying illustration shows a motor of the direct- 
current shunt-wound protected type” manufactured by 
Messrs. Rosling and Fynu, Limited, Trafalgar Works, Brad- 
ford. The casing of this motor forms part of the magnetio 
circuit, and covers in the poles, field coils, and whole of the 
running portions except the pulley. The end covers, giving 
free access to the air, allow good ventilation, which may be 
increased by the firm’s patent system of positive ventilation. 
In the firm’s ‘‘ gas-tight type” of motor the casing is similar 
to the above-described, but the end covers being solid, the 
machine is thereby rendered gas-tight. Their ‘‘ enclosed 
type is similar to the protected type," illustrated herewith, 
except that the openings in the end covers are covered with 
stout copper wire gauze, which allows a certain amount of 
ventilation. Lastly, there is the firm's ** open type " of motor, 
which is, in fact, the dynamo type, and needs no further 
description. 

Catalogues. ö 


Fittines.—From the General Electric Company, Limited, 
Queen Victoria-street, London, E.C., we have received & copy 
of their catalogue of special lines of fixtures, not included in 
their current list. Some very artistic fittings are illustrated, 
and these have an additional attraction in that, we are told, 
they are to be cleared under cost for a limited period. | 

PRoaREss LEATLET.— From the same firm we have received 
a copy of their Progress Leaflet for January, in connection 
with which special attention ia called to their new tandem 
„Adelphi switch. This switch is of the double-pole double- 
break type, strongly built, and suitable for circuits up to 250 
volts. It is offered at the moderate price of 19s. 6d. The 
firm's patent cut-out for tramcar lighting circuits, and their 
tramcar lighting circular type switch, illustrated on the same 
sheet, are useful-looking pieces of apparatus. A new high-grade 
eleotric bell, called the ** Stanley," is also shown. 

Fusk Boarps, CEILING Roses, ETC. —We have received from 
the Birmingham Electrical Fittings Company, Coleshill-street 
Electrical Works, Birmingham, one of thelr new sheet catalogues 
ju*t issued. "The firm's clip type of fuse board is illustrated, 
also their terminal type of fuse board and Johnson's patent 
safety distribution board of the two-pin plug pattern. Ceiling 
roses, cut-outs, and an improved pattern of dark-room photo- 
graphic lamp are included among its further contents. We 


Rosling and Fynn Protected Type Motor. 


understand that the above firm will be pleased to send a copy 
of this catalogue to anyone in the trade on receipt of trade card. 


Dynamos AN Motors.—The Electrical Company, Limited, 
122-124, Charing Cross-road, London, W. C., have sent us a 
copy of theie 1903 price-lst No. 1 of continuous-current 
dynamos and motors. Full details are given in this list of this 
firm’s well-known type E.G. machines. The tabulated figures 
relating to the dimensions, output, eto., of the different 
machines are particularly cumplete and easy of reference, 


APPOINTMENTS VACANT. 


Outdoor Engineer, Leyton Urban District Council Electricity 
Department, £130 per annum, rising to £180, Feb. 6. See adver- 
tisement. 


Draughtsman with tramway experience, J. Gray Scott, borough 
electrical engineer, Croydon. See advertisement. 

Electrical Fitter, Darwen Tramways Electricity Department, 
£2 per week with use of house adjoining depót. Particulars from 
Mr. W. R. Smith-Saville, A. M. I. C. E., borough and tramways 
engineer and manager. Feb. 2. 
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LEGAL INTELLIGENCE. 


Cte ete 


SIR HIRAM MAXIM ELECTRICAL AND ENGINEERING CO. 


In the King’s Bench Division of the High Court, before Mr. Justice 
Ridley and a special jury, the hearing was commenced on the 23rd inst. 
and concluded on the 27th of the cise of Pressland v. De Meray, in 
which the plaintiff, Mr. Thomas Presslard, sued the defendant, Mr. 
Jules de Meray, chairman of the Sir Hiram Maxim Electrical and 
PK Company, Limited, for the recovery of between £5,000 
and £6,000 damages in respect of losses which he alleged he had 
suffered by purchasing shares in the company. By his statement of 
claim the plaintiff declared he was induced to buy by reason of the 
false representations of the defendunt made within the defendant's 
kuowledge. The representations of which the plaintiff complaiued 
were that the company was in a flourishing condition, that it was 
interested in large and profitable works at Worcester, Middlesbrough, 
Darlington, and London, where certain pateuts of Sir Hiram Maxim 
were being manufactured, and that a subsidiary company, the Hiram 
Maxim Lamp Company, had contracted to take the whole of the com- 
pany’s output of lamps. He further slleged that the defendant 
represented that a certain number of shares of the company on 
which 5s. each had been paid were selling at a premium of 2s. per 
share, Believing these representations, which plaintiff said were 
made through a Mr. Heffer and personally by the defendant, Mr. 
Pressland paid to the defendant in August, 1901, £1,758 for 5,000 
5s. paid up shares, and had since paid £500 for calls on these shares, , 
and was liable for further calls amounting to £3,250.  Plaintift also 
alleged that the defendant fraudulently concealed the fact that the 
company, instead ot being a ‘‘ flourishing concern,” was actually 
working at a loss, The defendant denied that he had made any 
representations, either by himself or through any other person, or 
that the plaintiff was induced to poe shares in the compauy 
by any representation made by the defendant, but acted on his own 
judgment, and purchased the shares with the object of qualifying for 
a seat on the board of directors, to which he was elected in August, 
1901, and on which he acted till March, 1902. 

Mr. Witt, K.C., and Mr. Bremner appeared for the plaintiff, and 
Sir Edward Clarke, K.C., and Mr. Lewis Thomas for the defendant. 
Mr. J. Eldon Bankes, K.C., and Mr. Stewart held a watching brief 
for the Sir Hiram Maxim Company. . 

The Plaintiff was called, and repeated his allegations in the 
wirness box. He said he saw the draft balance-sheet early in March, 
1902, and later he went to see the engineeriog works, and then 
discovered that the company had no real interest in J. F. Pease and 
Company, which was not the well-known firm of Pease and Partners, 
but an engineering firm which was manufacturing goods for the patents 
of Sir Hiram Maxim.  Cross-examined by Sir Edward Clarke, he 
maintained that Mr. de Meray mentioned to him about the works at 
Worcester and Darlington, so that he understood they were turning 
out thousands of pounds worth of goods. 

Mr. Albert Edward Hole, clerk io the register of joint-stock 
companies at Somerset House, produced the file showing the number 
of shares held by the Maxim Company and its directors in J. F. Pease 
and Co., Limited. 

Mr. E. Peterson, a solicitor, Mr. Frank James Satchwell, an engi- 
neer, Mr. Victor Howard Bowles, accountant of the Sir Hiram Maxim 
Company, aod Mr. Frederick Stokes, managing director of the 
London and Yorkshire Trust, also gave evidence in support of 
plaintiff's case. 

Sir E. Clarke, in opening the case for the defence, pointed out that 
whilst defendant was away from London for six weeks the plaintiff 
took the position of managing director of the defendant's company, 
and did not attack the defendant. He never attacked defendant until 
the month of April. They had it in evidence that Maxim's and 
Pease’s Company at Darlington were closely allied, and that there 
sat on the Maxim Company’s Board two of the Messrs. Pease, and on 
the Darlington, Worcester, and Middlesbrough boards of directors 
there sat two of the directors of the Maxim Company, one of whom 
was the defendant. Asa matter of fact, 95,000 shares of Pease’s were 
held by four gentlemen who were directors of Maxim's. The defen- 
dant certainly said they had relations with Pease and Oo., but he 
never made the statement that large profits were being made. 

Mr. de Meray (the defendant) yave evidence justifying his state- 
ments to the plaintiff. He was under the impression that half the 
capital of Pease’s was held by members of the company, which had an 
arrangement with Pease’s that the latter should give them time prefer- 
ence with regard to work which Maxim's sent to them. The company 
had no works of its own, but placed contracts which they undertook 
with Pease’s Company, which on their agency contract gave Maxim's 
half profits. Cross examined, the defendant maintained that the lamp 
factory was a paying concern on the contract which it had for the 
supply of 1,000,000 lamps. If they bad turned out 1,000,000 lamps 
there would not have been a large loss 

Counsel: If you had turned out lamps at a cost of 8d. ur 9d. and 
sold them for 7d. you would have lost. 

Witness: If we had turned out 1,000,000 lamps we should have 
done it at a coet of 5d. In further cross-examination the witness said 
the first balance-shcet showed a profit of £1.800 or £2,000. 

Evidence was also given by Mr. Alfred William Hill, manager of 
the lamp department of the Sir Hiram Maxim Enginecring Company, 
who said that on the instructions of the defendaut he showed plaintiff 
all over the factory when he became a director. 

Mr. Howard T. Wright, mansger of the company, stated that the 
plaintiff investigated the affairs of the company when he became 
virector in the absence of the defendants. 

His Lordship, in summing up, told the jury that there was no 
vidence that the statements that the company had an interest in 
l'ease and Co, or that there was a contract for the production of 


1,000,000 lamps were incorrect. There was also no evidence as to 
other matters. 

The jury returned a verdict for the 
claimed — i. e., £5,500. . 

Counsel for the Defence asked for a stay of execution on the 
ground that the verdict was against the weight of evidence. 

His Lordship said that was his opinion, and he should stay 
execution. 

Ultimately it was arranged that there should be a stay on £500 
being brought into court, bis Lordship again stating that in his view 
the verdict was against the weight of evidence. 


plaintiff for the full amount 


DOVER ELECTRIC LIGHTING UNDERTAKING. 


In the King’s Bench Division, Mr. C. Munro moved for a rule nisi 
calling upon the Mayor of Dover to show cause why a writ of 
mandamus should not issue commanding him to hold a poll in regard 
to the Electric Lighting Bill of the Corporation of that place, which 
will come before. Parliament in the approaching session. The learned 
counsel said he moved upon the aftidavit of Mr. John Bradley, a 
property owner and ratepayer in the borough, who stated that the 

orporation were proposing to borrow the sum of £105,000 with a 
view to purchasing the local electric light works. On Jan. 6 a 
meeting of the ratepayers was held to consider the matter. An official 
of the local gas company at the meeting claimed a poll in his capacity 
of ratepayer. The Mayor accepted the demand, and thereupon Mr. 
Bradley got up and said he seconded it.if it was necessary to do so. 
The local gas official, having secured concessions for his com i 
afterwards withdrew his demand for a poll, but Mr. Bradley contended 
that the poll should proceed. He had intended making the demand 
him self, and many ratepayers desired it. 

The Oourt granted the rule asked for. 


TUBE RAILWAY COMPENSATION CLAIM. 


In the London Sherift’s Court on Monday, Mr. Under-Sheriff 
Burchell and a special jury heard the claim of the Elliott Trustees 
against the Great Northern, Brompton, and Piccadilly Railway Com- 
pany for compensation in respect of the compulsory acquirement of 
property at Hyde Park-corner for the building of the railway 
company's tube. 

The premises sought to be acquired are 6 and 7, St. George's- 
place, Hyde Park, and compensation was also claimed in respect of 
damage done to other houses belonging to the claimants. For the 
houses a sum of £32,756 was claimed, and for the damage done to the 
other houses through various causes £6,649 was claimed. 

Mr. Bousfield suid he valued the land alone on which all the 
houses stood at over £70,000. These hous s were all freehold—an 
undoubted advantage, as it was almost unique to find freehold resi- 
dential property in that neighbourhood. 

Mr. W. H. Elwell, F.S.L, consulting surveyor to the War Office, 
etc., corroborated Mr. Boustield's evidence. He thought the railway 
would, undoubtedly, greatly damage the remaining houses. 

Eventually counsel announced that they had settled the matter 
among themselves for the sum of £30,750, for which amount the 
trustees would convey to the company the freehold in the land where 
the demolished houses stood, and all rights in the land in the front 
used as a carriage drive. 


SEQUEL TO ELECTRIC MAIN EXPLOSION. 


In the Westminster County Court on Wednesday, his Honour Judge 
Woodfall gave judgment in the case of Kidd v. the Charing Cross and 
Strand Electricity Supply Corporation, a report of which appeared in 
our last week's issue. 

It will be remembered that after a lengthy hearing the jury found 
a verdict for the plaintiff, and assessed the damages at £150, but the 
defendants asked for judgment on the ground that the verdict was 
contrary to the evidence. His Honour now held that the finding of 
the jury entitled the plaintiff to judgment. In his opinion the 
plaintitf had not exceeded his duty, nor had he been guilty of con- 
tributory negligence. Judgment would therefore be entered for £150 
damages, and costs. 


COMPANIES MEETINGS AND REPORTS. 


DIRECT UNITED STATES CABLE. 


The ordinary general meeting of the shareholders in this Company 
was held at Winchester House on Tuesday, Mr. E. M. Underdown, 
K.C., presiding. 

The Chairman, in moving the adoption of the report, which 
appeared in our last issue, remarked that during the period under 
review neat had bad no outlay in respect of repairs of cables—a fact 
upon whic ped ought all to esteem themselves very fortunate, and 
he might add that at the present moment the cables were in perfect 
condition and in good working order. The investments had been 
increased during the last six months by £15,236, and their total was 
thus brought up to £463,360 at cost. The Pacific cable had been 
completed since their last meeting, and it might have been supposed 
that that would have brought the Company some traffic, but up to the 
present time that had not been the case. So far they had not to report 
any considerable receipts from thatsource, but the directors were engaged 
in certain negotiations, and they trusted to secure, by arrangement with 
the other companies and with the Pacific Company, a share of the traffic 
in question. There was another topic which was probably in the 
minds of all the shareholders—he referred to the question of wireless 
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telegraphy, of which they had heard a great deal. 
ever, think that he had a word to add to what he said on this subject 
at their last meeting—that wireless telegraphy might in some way or 
other in the future affect the Atlantic traffic. It might become a rival. 
If s0, they must do their best not only to meet it, but to make use 
of any appliances which they might find it advisable to employ. In 
the meantime, their system formed a portion of that huge network 
of cables which went all over the world, and the Company would 
endeavour to do its duty to the public. He himself had very little 
apprehension of their being seriously affected by any such competition. 
Of course, they could not prevent a species of nervousness which 
seemed to be caused by these electric discharges. Under the circum- 
stances he thought it was better for him not to go more fully into 
the question, and, as they were aware, that was only their interim 
meeting. 
The motion was seconded, and carried nem. con. 


GREAT EASTERN RAILWAY. 


The half-ycarly general meeting of proprictors of this Company was 
held on Wednesday at the City Terminus Hotel, Cannon-street, E. C. 

Lord Claud Hamilton presided, and in the course of his 
speech referred to the growth of rates and taxes. He said: ''You 
will have noticed, not only at our meetings, but also at those of other 
companies, the frequent reference made by railway chairman to the 
ever-inoreasing charges for rates and taxes over which railway com- 
panies pona have no control. I am also glad to inform you that 
the Railway Association some months ago appointed a committee of 
rate agents and solicitors to examine into this question, and to arrive 
at some conclusion which might form a basis of new legislation on the 
subject. That is now a matter well in hand, and I sincerely trust a 
decision may be arrived at, the result of which may possibly tend to 
relieve railway companies, to some extent, from the gross injustice 
under which they labour in this matter.” He also drew particular 
attention to the ominous item of rates and taxes in the report. This 
showed an increase of £7,500. In order to illustrate this growth he 
stated that in 1891 they paid £136,500 in rates and taxes, and in 
1901 £270,500, or an increase of 98 per cent. Take the rates they 
paid in two districts celebrated for their municipal enterprise and the 
consequent effect on the ratepayers. In the parish of Walthamstow 
in 1891 this railway's assessment was £6,500; in 1901 it was £12,600, 
or an increase of 94 per cent. The rates and taxes they paid in 
Walthamstow in 1891 were £1,540 ; in 1901 they were £3,746, or an 
increase of 143 per cent. Taking the more celebruted borough of 
West Ham, in 1891 their assessment there was £335,832 ; in 1901 it 
was £96,882. They paid in rates in West Ham in 1891 £7,606, and 
in 1901 £35,679, or an increase of 369 per cent. These figures needed 
no comment from him. 

The report was adopted. 
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EASTERN TELEGRAPH. 


. The half-yearly meeting of the shareholders in this Company was 
held at River Plate House, E. C., on Wednesday, Sir John Wolfe 
Barry presiding. 

The Chairman, in moving the adoption of the report, which 
appeared in our last issue, said the reductions in the Indian, 
Australasian, and other tariffs showed a loss to the Company since 
March 1 last of over £17,000. The South African traffic showed a 
satisfactory increase, and the directors trusted that, with the gradual 
development of South Africa, the commercial traffic would be per- 
manently augmented. The policy of the Company towards the public 
was to endeavour to keep pace with the legitimate demands of their 
customers for reduced rates and improved facilities in connection with 
the receipt and dispatch of telegrams. With reference to the reduction 
of the rates for messages to and from Australasia the directors hoped 
that trade with Australia would ultimately revive, and that the 
traffic would increase to such an extent that the companies would 
earn their average standard revenue, and be called upon to reduce 
their rate from Is. to 2s. u word. The traffic between Australia 
und the United States was a fairly good one, and the directors 
understood that it had increased largely since the Pacific cable 
was opened. The reduction of tarif had been from 4s. to 2s. 8d. 
a word. The traffic between Canada and Australasia was very 
small. When these companies’ new lines to Australia via the 
Cape of Good Hope, were opened it resulted in a reduction of 
tariff between Australia and South Africa from 7s. 9d. to 2s. 2d. a 
word. This traffic, he was glad to say, had responded to this large 
reduction. Having corrected a misrepresentation published a week or 
two ago in some of the daily papers that the South African cables were 
not in working order, he referred to the Pacific cable, stating that the 
Company’s Australian traffic had been well maintained, and they had 
been carrying more traffic than they had expected to do after the 
opening of this new route. The Pacific cable, which was started as a 
strategic necessity, had developed into a commercial competition, but 
the directors thought that any action of Government which unfairly 
benefited one commercial competitor to the exclusion of another equally 
entitled to a fair share of the undirected traffic was wrong in principle, 
and should not be maintained. With respect to wireless telegraphy, he 
had nothing to add to or retract from what he had previously stated 
at their meetings, and, so far as he gathered, no change had taken 
place in the opinion of those best qualified to judge in consequence of 
the latest reports of the experimental achievements. They still held 
that the wircless system could not become a serious rival to long- 
distance transmission. It was not for him to put a limit on the 
possibilities of any branch of science, but everything physical had its 
limitations. He concluded by moving the adoption of the report. 

Sir J. Denison-Pender scconded the motion. 

Replying to questions, the Chairman referred to the fact that his 
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He did not, how- 
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Majesty's reply to President Roosevelt's congratulatory message trans- 
mitted across the Atlantic by wireless telegraphy, had to be sent by 
cable. Several reasons had been advanced to explain why the 
King's message was not dispatched by wireless telegraphy, but 
none of these reasons, he feared, wholly satisfied the public. 
He thought, however, that they would naturally conclude that, 
had it been ible to send the reply by the wireless system, the 
message would not have been sent by the cable, even at the 
expense of waiting until the post office at Mullion was opened in the 
morning or of requiring it to be kept open after office hours. It 
seemed a little strange that the Marconi Company had not long ago 
incurred the trifling expense of a private wire from Mullion to Poldhu, 
which, as members of the public, they could demand on paying a 
smal] annual sum. A shareholder had read a statement from the 
newspaper as to the confusion which arose if different persons were 
telegraphing at the same time by the Marconi or any other system of 
etheric telegraphy. At present he did not think anything had been 
discovered for removing the difficulty. As to this, however, he could 
not speak with any positive certainty, because Mr. Marconi’s work 
was done with a much larger amount of secrecy than one would 
consider reasonable in the development of anything which was going 
to be of extreme utility. 
The motion was then unanimously adopted. 


LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 


The ordinary general meeting of the shareholders in this Company 
was held at London Bridge on Wednesday, when the report and 
accounts for the past year were adopted. 

Lord Cottesloe, who presided, delivered à long speech, in which 
the following es occurred relating to electrical traction: ‘‘ The 
increase of 84, 200 in the year on law and parliamentary charges arose 
in consequence of the oppositions which the directors were obliged to 
undertake to the schemes —some of them very speculative—which 
were threatened in the Company's districts last session; but it is 
satisfactory to know that those schemes were all defeated, and also to 
be abie now to add that two others, threatened for this year namely, 
Mr. Behr's scheme for constructing a monorail line between London 
and Brighton, and a tube railway which was projected from the City 
to the Crystal Palace by some other persons —have already disappeared 
from amongst several which it is feared will have to be opposed in the 
Company's interests. The Company was threatened this year with 
two electric traction schemes between London and Brighton. The 
first was on almost similar lines to the one which was op last 
session, and which came to an untimely end in the initiatory proceedings 
before the Committee on Standing Orders. This year the promoters 
did not see their way to get even 8o far as this 5 stage, and 
withdrew the project at a very early period of the procedure. The 
other scheme the so called monorail—was proceeded with until the 
very day when memorials against it had to be lodged in Parliament, 
but the engineer and solicitor were able to formulate so formidable a 
set of allegations of non-compliance with the Standing Orders that 
the promoters did not care to face the enquiry, and they have conse- 
quently retired from the contest. . . The directors are also 
turning their attention to the question of electrical traction, and are 
proposing to apply to Parliament for powers to use electricity. At 
present there appears to be no system of electrical traction suitable for 
a railway such as this which is likely to be a commercial success. The 
directors, however, desire to be in a position to take immediate advan- 
tage of the progress electrical science is making day by day, which 
may at any moment produce a profitable system of electrical working, 
and they are seeking powers accordingly. They are also proposing to 
establish upon one of the country branches a service of motor carriages, 
and the result of this experiment, which may produce economy in 
working, will be watched with great interest." 


CENTRAL LONDON RAILWAY. 


The report cf the directors for the half-year ended Dec. 31 last 
states that the sum of £22,755 has been received during the half-year 
on account of debenture stock, including the premium thereon, and 
the amount expended on capital account has been £7,982. The 
receipts from all sources of revenue amount to £181,107 and the 
working expenses to £96,650, leaving a balance of £84,457. The 
number of passengers carried during the half-year was 22,425,776, 
an increase of 1,623,126. The average number carried per day was 
121,879, as compared with 113,058 in the last six months of 1901. 
On Aug. 9, Coronation Day, 202,000 passengers travelled over the 
railway. After providing for interest on debenture stock, the net 
revenue account shows a balance of £104,712, including the amount of 
£35,598 brought forward from last half-year. This latter sum included 
the amount of £9,994 reserved for dividend on the deferred ordinary 
stock, which is payable yearly. The directors recommend the deelara- 
tion of the following dividends: On the undivided ordinary stock at 
the rate of 4 per cent. per annum for the half-year; on the preferred 
ordinary stock at the rate of 4 per cent. per annum for the half-year ; 
on the deferred ordinary stock at the rate of 4 per cent. per annum for 
the whole year, and the transfer to the reserve fund of £10,000, 
increasing that fund to £20,000, the balance of £27,717 being 
carried forward. The reasons which influenced the Board in dealing 
with the revenue for the June half-year, as stated in that report, 
remain in force, and the directors therefore recommend the pro- 
prietors to assent to the above substantial balance being kept 
in hand. The withdrawal last session of the Bills promoted for 
the construction of railways from Hammersmith to Palmer's 
Green has afforded the directors another opportunity of bringing 
forward proposals for the completion of the Central London circle. 
A Bill, entitled the ‘‘ Central London Railway (New Lines) Bill, 1903,” 
has therefore beon deposited, and will be submitted to the proprietorg 
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at the Wharncliffe meeting, to be held after the ordinary meeting. 
The experience of the past half-year has confirmed and strengthened 
the opinion of the Board that the centre of London can be better 
served by & continuous circular railway than by any other system. 
Ample convenience can be afforded by exchange stations with other 
lines, and the absence of junctions and delays at termini will enable 
the Oompany to run a more frequent service of trains in both directions 
over the entire circle, and thus afford greater facilities for the ever- 
increasing population which daily traverses the two most important 
thoroughfares of London than are attainable by any other means. 
The directors, therefore, strongly recommend the proprietors to approve 
of the Bill. The work of extending the station, and the provision 
of additional lifts at Shepherd’s Bush, has been completed. The lifts 
are working satisfactorily, and the pressure at Shepherd's Bush has 
been relieved. The ventilation of the tunnels has engaged the atten- 
tion of the directors, and a system of fan ventilation is shortly to be 
installed, which in the opinion of the engineers will remove all ground 
of complaint. The construction of a sufficient number of motorcars 
for the whole service, ordered in May last, in accordance with the 
recommendations of the Board of Trade Committee on Vibration, is 
being pushed rapidly fovward, and some of the cars will be brought 
into use very shortly. The reassessment of the Company's property 
by the unions and parishes traversed by the railway has resulted in a 
large increase in the amounts payable for rates and taxes, the total 
representing a heavy burden on the Company's net earnings. 


METROPOLITAN ELECTRIC TRAMWAYS. 


The report of the directors for the half-year ended Dec. 51 last 
states that by resolution of the Company in general meeting, held 
July 1, 1902, the share capital of the company was increased from 
£1,000,000 to £1,500,000, divided into ,000 preference shares, 
500,000 ordinary shares, and 500,000 deferred shares, all of £1 each. 
As a result of the proposals made by the British Electric Traction 
Company, Limited, to the shareholders of the North Metropolitan 
Tramways Company in May last, 78,504 shares in the North Metro- 

litan Tramways Company were agreed to be transferred to this 

mpany in consideration of the issue by this Company of 314,016 


fully-paid 5 per cent. cumulative preference shares, 314,016 fully- 
paid defer shares, and 78,504 fully-paid ordinary shares of 
£1 cach. This Company therefore holds 78,504 out of a total 


of 110,923 shares in the North Metropolitan Tramways Company. 
The directors propose to make an issue of capital shortly. The balance 
at credit of this account is £10,424, including the sum of £2,884 
brought forward from the | se half-year. The directors recom- 
mend that the cumulative dividend on the preference shares at the 
rate of 5 per cent. per annum be paid for the past year. The dividend 
for the past half-year will absorb £7,850, leaving a lus of £2,574. 
The payment of the preference dividend is guaranteed by the British 
Electric Traction Company, Limited, for three years from Jan. 1, 
1902, but as the preference shares were not issued till the latter part 
of the year, the payment of a dividend for the first half of the past 
year was postponed for the publication of the accounts, and it is pro- 
posed to issue warrants for the full year's dividend immediately after 
the gencral meeting, the balance of £5,276 being advanced by 
the British Electric Traction Company, Limited, under their 
guarantee. It is proposed in future to pay an interim dividend 
on the preference shares on Aug. 15 in each year. The 
County Council of Middlesex has entered into contracts for the 
construction of 114 miles of light railways, part of the large system 
to be eventually leased to the Company by the County Councils of 
Middlesex and Hertford. The directors propose to enter into contracts 
for the electrical equipment of these light railways, and also for the 
conversion to electric traction of the tramways ue from the 
North Metropolitan Tramways Company. The directors are contem- 
lating the purchase of all the shares in the North Metropolitan 
lectric Power Supply Company, which are at present held by the 
British Electric Traction Company, Limited. The North Metropolitan 
Electric Power Supply Company has secured two Acts of Parliament, 
which sanction the construction of main power stations, and thesupply 
of electricity in bulk to authorised users and distributors within an 
area of about 325 square miles in the counties of Middlesex and 
Hertford. These Acts secure to the Company rights in perpetuity. 


METROPOLITAN RAILWAY. 


The directors’ report states that the total receipts for the half-year 
ended Dec. 31,1 (deducting the Company's proportion of the 
revenue of the City lines and extensions) have been £426,309, and the 
expenses £208,975, leaving a profit of £217,555. The sum available 
for distribution amounts to £93,285, and the directors accordingly 
recommend a dividend upon the ordinary stock for the past half-year 
at the rate of £2. 10s. per cent. per annum, and to carry forward the 
balance of £21,637 to the next half-ycar’s accounts. The British 
Westinghouse Electric and Manufacturing Company, Limited, to 
whom a contract was let in March, 1902, for the supply of the com- 

lete generating plant and machinery, as well as the sub-station plant, 

ve taken the contract for the erection of the power station. The 
building is now in course of construction, and the directors expect 
it to be completed and equipped with machinery according to 
the contracts by Nov. 30 next. A contract has been entered into 
for the construction of new rolling-stock, and a number of the 
eorridor trailer cars are now being built. The remainder of the stock 
will be proceeded with directly the question relating to the equipment 
of the motors and the electrical details are settled with the Board of 
Trade and the other railway companies working over the railway. 
When the well referred to in the last half-yearly report was finished, 
a large supply of water was found to be available, and thereupon a 
contract was made to sink a second well, which is now practically 
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completed. Negotiations have been revived for a close working union 
with the Metropolitan District Railway Company, with the object of 
ensuring uniformity in the equipment of the line for electric traction 
and working the traffic to the best advan of both companies. 
The directors have always recognised the desirability of this course, 
and are making every endeavour, with a due regard to the Company's 
interests, to arrive at a satisfactory arrangement. 


WATERLOO AND CITY RAILWAY. 


The report of the directors for the half-year ended Dec. 31 last 
states that the, capital account shows a total outlay of £606,500 on 
Dec. 31 last. The gross receipts of the line, less Government duty, 
amounted to the sum of £17,587, and the working expenses to £77,818, 
being at the rate of 44°45 per cent., as compared with 45:50 per cent. 
for the corresponding period of 1901. The balance available for divi- 
dend, after providing for interest on debenture stock, is £9,054, and 
a dividend at the rate of 34 per cent. per annum on the ordinary 
stock will absorb £8,775, leaviag £279 to bo carried forward. The 
number of passengers carried during the past six months, exclusive of 
season-ticket holders, was 2,307,141, showing an increase of 116,609 
over the number carried in the corresponding period of 1901. The 
season-ticket holders on Dec. 31 last numbered 1,2435, as against 
1,030 at the end of December, 1901. The directors announce that 
during the past half-year Sir Wyndham S. Portal, Bart., who was 
chairman of the Company from its commencement, and always took 
great interest in its affairs, has resigned, and Sir Charles Scotter has 
been elected chairman in his place. Mr. William W. Portal has also 
retired from the Board, and it is not proposed to fill these vacancies 
at present. 


GREAT NORTHERN AND CITY RAILWAY. 


The report of the directors for the half-year ended Dec. 31 last states 
that the generating station at Poole-street is finished. The tunnels 
and permanent way between Moorgate-street and Drayton-park are 
completed, and experimental trains have been run between these two 
points. Rolling-stock to the extent of six trains of seven coaches each 
have been delivered, each train consisting of three motors and four 
trailers. The extension to Finsbury Park ie progressus rapidly, and 
arrangements are being made for the immediate construction of the 
new station at Highbury-corner, and such portion of the extension to 
the Bank of England as will allow of this latter work being completed 
under ordinary traffic conditions after the opening of the railway to 
Moorgate-street. The Bill which the Company is introducing into 
Parliament to amend their Act of 1902, and to authorise the issue of 
additional espital in the form of preference shares, will be explained 
at the special meeting to be held after the general meeting. 


DUBLIN UNITED TRAMWAYS (1896). 


The report of the directors for the half-year ended Dec. 31 last 
states that the amount available for division is £40,240, out of which 
dividends for the half-year are recommended at the rate of 6 per cent. 
per annum on the preference shares and at the rate of 6 per cent. per 
annum on the ordinary shares. "These dividends will absorb 954,805 
leaving a balance of £5,365 to be carried forward. A sam of £3,000 
is included in the revenue account towards the expenses of the action 
of Fitzgerald v. the Dublin United Tramways Company. Owing to 
increased valuation of the tramways, and to further advances in the 
rates levied both in the city and suburbs, the amount charged against 
33 ao of the half-year on this account shows an increase of 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Lemberg.—The Austrian Government Railways require tenders 
for electric plant and electric lighting by March 10. 

Ghent.—The Municipality invite tenders fora concession to lay 
down an electric light installation in the town by March 7. A deposit 
of £4,000 is rcquired. 

Edinburgh.—The Corporation invite tenders for the electric 
lighting fittings for Colinton Mains Fever Hospital. Tenders by 
Feb. 16. See advertisement. 

Adelaide.- The G.P.O. require tenders for telephone accessories 
by Feb. 16. Particulars may probably be obtained from the Agent- 
General, 1, Crosby-square, E.C. 

Koloszvar. The Municipality invite offers for plant for an electric 
light and power station. Particulars may he obtained from the Town 
Clerk, Matyas-hiraly, No. 1 I. 5, koloszvar. Tenders by March 10. 

West Ham. The Town Council invite tenders for the supply of a 
purifier to separate oil from air-pump discharge water, and removal 
and re-erection of four Babcock and Wilcox water-tube boilers. 
Tenders by 4 p.m. on Feb. 10. 

Tynemouth.- —The Corporation invite tenders fer traction batteries 
and reversible boosters. Specification, etc., may be obtained on 
application to Mr. C. Turnbull, Tynemouth Electricity Works, 

orth Shields. Tenders by 3lst inst. 

Madrid.—The Department of Agriculture require tenders for con- 
cession of a narrow-gauge railway from Estella to Vittoria and 
Durango, with a branch from Arroniz to Lerian. A deposit of about 
£2 000 is required. Tenders by March 20. 

Swansea. — The Corporation Telephone Department invite tenders 
for wiring and electric lighting of the new telephone exchange, Pier- 
street. Specifications, ctc., may be obtained from the Borough Elec- 
trical Engineer. Tenders by 10 a.m. on Feb. 3. 
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Bradford.—The Corporation invite tenders for supply of trolley 
wire and other line material for the electrical overhead equipment of 
tramways. Particulars may be obtained from the Tramway Offices, 
5, Forster square, Bradford. Tenders by Feb. 14. 


Hull.—The Corporation invite tenders for two Lancashire boilers, 
coal conveyor, mechanical stokers, etc., and fuel econemiser. Speci- 
fications, etc., can be obtained from Mr. A. S. Barnard, city electrical 
engineer, Sculcoates-lane, Hull. Tenders by Feb. 26. 


Hammersmith.—The Borough Council invite tenders for electrical 
stores for 12 months. Particulars may be obtained from Mr. G. 
Gilbert Bell, borough electrical engineer, Electricity Works, 5, Fulham 
Palace-road, W. Tenders by Feb. 11. See advertisement. 


Great Yarmouth.—The Corporation invite tenders for supply and 
erection of two water-tube boilers and an economiser. Specification, 
etc., may be obtained at the offices of Messrs. Preece and Cardew, 3, 


Queen's-gate, Westminster, S. W. Tenders by 12 noon on Feb. 3. 


Darlington.—The Corporation invite tenders for one Lancashire 
boiler (second extension), steam, exhaust, drain, and feed pipes, feed 
heater, etc. (second extension), traction feeders, returns, etc., and 
permanent-way construction. Tenders by Feb. 13. See advertisement. 


Southampton.—The Corporation invite tenders for the supply of 
155 or 320 tons of rolled-steel rails, and the fishplates therefor, 
according to particulars to be obtained upon application to Mr. J. A. 
Crowther, borough engineer, Market - chambers, Southampton. 
Tenders by 2 p.m. on Feb. 9. | 

Colchester.-—The Town Council invite tenders for the supply, 
delivery, and erection of a surface-condensing plant and a set of air 
and circulation pumps. Specification, etc., can be obtained from 
Mr. A. R. Sillar, borough electrical engineer, 36, Stanwell-street, 
Colchester. Tenders by Feb. 17. 


Honley.—The Urban District Council invite tenders for alterations 
and additions to buildings, two gas-engines, two dynaines and switch- 
board, steel poles and overhead wiring, and meters. Specification, 
etc., can be obtained from Mr. A. B. Mountain: St. Andrewa road. 
Huddersfield. Tenders by Feb. 18. ' 


Portsmouth. —The Corporation invite tenders for 12 months’ supply 
of stores, etc., from April 1, as follows—viz., electrical goods, stone- 
ware pipes, ironmongery, castings, street work (laying cables, etc.), 
and rubber-insulated cable and rubber tape. Tenders to the Superin- 
oA, Electric Lighting Station, Gunwharf-road, Portsmouth, by 

eb. 3. 

Liscard (Cheshire).—The Wallasey Urban District Council invite 
tenders for supply and erection of a feed-water softener and grease 
extractor at their electricity supply works, Seaview-road, Liscard, 
Cheshire. Specification, etc., may be obtained on application to the 
engen i J. H. Orowther, Great Float, near Birkenhead. Tenders 

y Feb. 19. 


Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for the supply, 
delivery, and erection of electric tramcars complete with trucks and 
electrical equipments, and tower repairing wagons, and overhead 
electrical equipment of lines and car sheds. Tenders by Feb. 2. See 
advertisement. 


Southampten.—Tenders are invited for the supply and delivery, 
at the Ordnance Survey Office, Southampton, of four special 74-b.h.p. 
glow-8 motors, to be direct coupled to shafting to run at 200 r.p.m. 
for driving printing presses; and also of four starting switches and 
resistances.for starting and stoppirg the motors. Tenders by Feb. 14. 
See advertisement. 

Wost Ham.—The Town Council invite tenders for engine-room 
stores, cable, boxes, jointing materials, etc., recording wattnieters, 
double-pole house cut-out boxes, transformers, and incandescent 
lampe. Particulars may be obtained at the Borough Electrical 
Engineer's Office, Uentral Electricity Station, Abbey Mills, West 
Ham. Tenders by 4 p.m. on Feb. 10. 


West Ham.—The Corporation invite tenders for the supply, 
delivery, and erection of all poles, fittings, wires, and pillars required 
for the electrical equipment of eight miles of tramway track in the 
county borough of West Ham. Specifications, etc., may be obtained 
from the borough electrical engineer, Mr. James K. Bock, Abbey 
Mills, West Ham. Tenders by Feb. 10. See advertisement. 

Hackney.—The Borough Council invite tenders for the construc- 
tion and erection of one 1,000-kw. direct-current steam dynamo and 
accessories, and one independent surface condenser with electrically- 
driven pumps. Specifications, etc., may be inspected and obtained at 
the offices of Mr. Robert Hammond, M. I. O. E., consulting engineer to 
the Council, 64, Victoria-street, Westminster, S. W. Tenders by 
4 p.m. on Feb. 12. 

Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric. tramway 
system for that municipality. A limited number of copies of a draft 


agreement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other details, 
ean be obtain 


upon = i pe to Messrs. Davis and Soper, 54, St. 
Mary's-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ‘‘ Tramways,” will be received up to 
noon on Feb. 26. 


Batley (Yorks).—The Corporation invite tenders for tramway and 
lighting feeders, distribution and arc light cables, pilot cables, con- 
duits, arc light columns, and accessories; station wiring, testing 
instruments, and engine-room accessories; steel poles and overhead 
tram equipment; traction and lighting switchboard, and direct-current 
electricity meters. Specifications, etc., may be seen at the offices of 
the engineers, Messrs. Lacey, Clirehugh, and Sillar, 78, King-street, 
Manchester, and 2, Queen Anne’s-gate, Westminster, and obtained 
from the latter office only. Tenders by Feb. 2. 


Guayaquil (Ecuador, South America) —The Municipal Council 
of Guayaquil, Republic of Ecuador (South America), invite tenders for 
& new installation of public lighting, the light to be gas, electricity, 
or both combined. The . Council will pay monthly for a 
minimum of 1,400 ordinary 15 2 c. p to 5-c.p. lights and 50 80.0. p. 
lights to burn 11 hours daily. The whole of the private house light- 
ing wil be done by the new installation. Tenders to be received by 
Feb. 12. Apply for further information to the Ecuadorian Consulates 
at Liverpool, 55, Chapel-walks, or at Southampton, 4, Oriental-place. 

Rapgoon.-—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all pu within the limits of 
Rangoon Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the munici 
agents, Messrs, Ogilvy, Gillanders, and Co., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of æ bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed cover, 
7 President, Municipal Committee, Rangoon, and marked 
Electric.“ 


Harrogate.—The Corporation invite tenders for the supply and 
delivery at Masham Station, N.-E. Railway Company, of three steam 
and electric winches as follows: two 10-b.h.p. steam winches com- 
plete, of the vertical boiler type, fixed on rolled.steel frames, and 
capable of hoisting loads of one ton at a dis 8 of 120ft. per 
minute, both to have twin cylinders with flywheel keyed on to engine 
shaft, suitable for belt driving. The whole to be of the best material 
and workmanship. One 10-b.h.p. electric winch on cast-iron frame, 
driven by an enclosed motor suitable for voltage ap to 250, including 
starting and braking controller complete, with resistance, etc., capable 
of hoisting a load of one ton at a rope speed of 120ft. per minute. 
Tenders, with complete specification, to be sent to Mr. Edwd. Wilson 
Dixon, M.I.C.E., engineer, 14, Albert.street, Harrogate, by 12 noon 
on Jlst inst. Further information may be obtained from Mr. Geo. 
Wilkinson, M. I. E. E., electrical engineer, Harrogate, or from the 
Engineer. 


HulL—The Town Council invite tenders for the whole or pos- 
tions of the following: Supplying and laying telephone conduits ; 
supplying and laying telephone cables; erecting telephone 
poles, standards, arms, etc.; fixing subscribers’ instruments; the 
supply of creosoted telephone poles; the manufacturo and supply of 
telephone insulators; the manufacture and supply of wooden cross 
arms for telephone poles; the manufacture and supply of ironwork 
used in telephone construction ; the manufacture and supply of 
galvanised iron arm bolts, nuts, and washers; the manufacture and 
supply of hard-drawn, semi-hard, and soft copper wire; the manu- 
facture and supply of silicium bronze wire; the manufacture and 
supply of iron and steel stay wire; the manufacture and supply of 
insulated wires ; the manufacture and supply of lightning arresters, 
high-tension guards, and test jacks; the manufacture and supply of 
primary batteries ; the manufacture and supply of telephone instru- 
ments ; and the manufacture and supply of telephone switchboards. 
Specifications, etc., may be obtained from the Co 
engineer, Mr. A. R. Bennett, 65, Renfield-street, 
by Feb. 18. See advertisement. 


RESULTS OF TENDERS. 


Huil.—The Corporation have accepted the tender of Messrs. T. 
Parker and Co., Wolverhampton, for a new dynamo at £1,815. 

Swansea.—The Hospital Board of Management have accepted the 
tender of Messrs. Peel and Co. for electrical work at the hospital, at 
£173. 10s. 

Cardiff.—The tender of Messrs. J. Williams and Son has been 
accepted by the Town Council for the supply of cast-iron sockets for 
arc lamps at 2s. 11d. each. 

Swindon.—The Corporation have accepted the tender of Messrs. 
Steel Bros., Montpellier, Cheltenham, at £256, for the wiring of the 
town hall for the electric light. 

Huddersfield.—The Town Council have accepted the tender of 
the British Insulated and Helsby Cables, Limited, for the supply of 
half a mile of !*/,, cable at £100, less 24 per cent. 

Oban.—The School Board have accepted the tender of Messrs. 
J. Pearce and Co. to substitute lamps of approved design for the 
present outside lamps at Rockfield-road building, at £12. 12s. 

Lourenoo Marques.—The new Tramways Company have ordered 
two 300.-h. p. engines direct coupled to Lancashire Dynamo and Motor 
Company's dynamo from Messrs. Belliss and Morcom, Limited. 

Blaokpool The Corporation have placed the order with tlie 
Howard Conduit Company, Limited, for the whole of the troughing 
for the Promenade and Lytham-road tramway and arc lighting 
extensions. 

Wrexham.—The Town Council have accepted the tender of the 
Alphons Custodis Chimney Construction Company for the construc- 
tion of an additional chimney stack, 130ft. high, at the electricity 
works, at £728. 

Bury (Lanos.).— Mesers. Browett, Lindley, and Co., Limited, have 
obtained the order of Messrs. James Wrigley and Sons, of Bury, for 
an engine to develop 260 b.h.p., complete with condensing plant, for 
driving their paper mills. | 

Admiralty.—The Chatham Naval Barracks will be supplied by 
Messrs. Belliss and Morcom, Limited, with a 90-h.p. engine coupled 
direct to a Siemens dynanio, mounted on a trolley carriage by Messrs. 
John Fowler and Co., Limited, Leeds. 


ration telephone 
lasgow. Tenders 
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Southend.—The Town Council have accepted the tender of the 
Star Electric Light Company, of Southend, at £96. 3s., for fittings, 


etc., for the municipal buildings, and six five-light electroliers from 
F. and C. Osler, at £5. 18s. each, for the Council-chamber. 


Falham.—The Borough Council have accepted the tender of Messrs, 


Fielding and Platt for the supply of & two-phase alternating motor 
(40 b. h. p.) with starting resistance and slide rails to work at 200 volts, 
at £14. The makers are Bruce Peebles and Co., of Edinburgh. 
Delivery is to be made in five weeks. 

Walsall.—The Corporation have accepted the tender of the Brush 
Electrical Engineering Company, Limi for the supply of 28 com- 
plete electric cars. The car bodies and trucks will built by the 
Brush Electrical Engineering Company, with motor equipments by the 
British Thomson-Houston Company. 

Buperheated Steam.—Messrs. Easton and Co., Limited, have 
secured the order for the installation of Bolton patent downtake 
superheaters for the Pilsworth Bleach Works, Bury, Lancashire, 
forming a part of the Bleachers' Assocation, Limited. The boiler 
pressure is 90lb., the aggregate capscity of the superheaters 58,0001b. 
of steam per hour, and the temperature from 430deg. F. to 480deg. F. 

Various Sub-Contracts.—Messrs. Belliss and Morcom, Limited. 
have obtained the following sub-contracts: By the General Electric 
Company (1900), Witton—Central South African Railways, three 
110-h.p. engines for direct coupling to G.E.C. dynamos; by the 

meine Elektricitaets-Gesellechaft—Sunderland, two 1 000-h.p. 
engines for direct coupling to A.E.G. dynamos: by the Electric 
Construction Company, Limited —Blackheath and Greenwich District 
Electric Light Company, one 370-h.p. for direct coupling to E.C.C. 
dynamo; by the British Westinghouse Company, Limited— Western 
Australia, three 300-h.p. engines for direct coupling to Westinghouse 
dynamos; by Messrs. G. H. Woods, Slack, and Co,— Wakefield 

nion, one 120-h.p. engine for direct coupling to E. C. C. dynamo. 


Devonport.—The Corporation have received the following tenders 
for the supply of materials in connection with and the execütion 
complete of the overhead equipment of about 2 miles 4 furlongs 
3 chains of double trolley line, together with incidental works. Mr. C. 
Chadwell, 20, Victoria-street, Westminster, consulting engineer : 
Estler Bros., London ſu·j U ]mUi: eene ĩ é £4,258 


W. T. Henley's Telegraph Works Company. London ............ 4,166 
R. W. Blackwell and Co., London (tender No. 1) ............... 4,103 
G. Hill and Co., Manchester e nm 4,092 
W. Griffiths and Co., London 4.071 
W. T. Glover and Co., Manchester . 4.067 
8t. Helens Cable Company, Warrington ........................... 4,067 
British Insulated and Helsby Wires, Prescot (1).................. 5,967 
British Insulated and Helsby Wires (2)......... q 5,927 
Siemens Bros. and Oo., London ................................. ess 5,884 
Lowdon Bros., Dundee . . 3.861 
M. A. Shepstone and Co., London (1) ........................... 5,842 
British Thomson-Houston Company, Rugby ....................... 3,815 
R. W. Blackwell and Co. (2) (accepted) 3,795 
M. A. Shepstone and Co (2) E 3,725 
R. W. Blackwell and Co. (00: 3,656 
British Electric Equipment Company, London .................. 5,641 
R. W. Blackwell and Co. (aa z 3,614 
R. W. Blackwell and Co. (5) .......................... q . 3,591 


Note.—Two tenders received were not to specification. 


BUSINESS NOTES. 


TRACTION, 


Blaekpool.—The Tramways Committee are again discussing the 
question of stopping places and fares. 

Hull.—The Tramways Committee are carrying out further experi- 
ments with life-saving apparatus on the cars. 

Portsmouth.—The Tramways Committee recommend the Council 
to adopt a reduced scale of fares on the tramways. 

Lytham.—Good progress is being made with the construction of the 
new electric tramway between South Shore and Lytham. 

Bradford.—Several new tramways will shortly be proceeded with, 
and work, it is expected, will be commenced about March. : 

Sunderland.—The Tramways Committee have under consideration 
the provision of a permanent building for tramway offices. 

Everton.—The Liverpool Corporation Tramways Committee have 
decided to adopt an experimental route to serve the Everton district. 

Littlehampton.—A local correspondent says that the prospect of 
trams running irom Worthing to Littlehampton appears very remote. 

Mourne (Ireland).—A scheme of electric tramways is proposed for 
piane N ewcaatle, Annalong, Kilkeel, and Warrenpoint, in the North 
of Ireland. 


Seuthend. —During December 161,430 passengers were carried on 
the electric tramways against 114,315 last year. The receipts were 
£160, against £554. 

Basford.—The Rural District Council have obtained the insertion 
of protective clauses in the Bill of the promoters of the proposed 
Notts and Derbyshire light railways. 

7Tess-eide, —The conference arranged between the members of the 
Urban Oouncils for South Bank, Eston, and Ormesby on the tramway 
question has been postponed for a short time. 

Wrexham.—The electric cars made a trial tri 
ran from Johnstown to Wrexham. The Board of 
expected to take place in the course of next week. 


on Monday, and 
e inspection is 


Renfrew.—Mr. Murphy has lodged plane with the various local 
authorities concerned in the tramway scheme between Paisley and 
Renfrew. Operations will probably be begun soon. ° 


Folkestone.—A deputation of the Town Council is to visit Paris, 
Brussels, and other cities for the purpose of studying the various 
systems of electric traction employed at those places. 


Kent.—It is officially announced that the Rochester, Chatham, 
Gravesend, and Maidstone electric tramway scheme, which was to 
have had a capital of £240,000, has been abandoned. 


Notts.—The County Oouncil have provisionally given their consent 
to the Bill being promoted with the object of obtaining powers to con- 
struct 79 miles of tramways in Nottinghamshire and Derbyshire. 


Waterloo and City Railway.—The directors recommend a divi- 
dend on the ordinary stock at the rate of 34 per cent per annum for 
the half-year ended Dec. 31 last, carrying forward a balance of £279. 


Broughty Ferry. Interest in the question of Sunday cars con- 
tinues, aud the opposition to the proposed action of the Town Council 
seems to be on the increase. A demand is being made for a 
plébiscite. — . 

Lanarkshire.—A special meeting of the middle ward of the 
County Council has been held to consider the proposed extension of 
mo 5 and Wishaw tramways. It was decided to approve 
the scheme. 


East Barnet.— With reference to the proposed light railways in 
this district the Urban District Council are petitioning the Light 
Railway Commissioners to insist upon having a 50ft. road and a double 
line throughout, 


Gravesend.— The Corporation have passed a resolution in favour of 
tramway companies maintaining the whole of the roads over which 
their lines are laid, and asking the Association of Municipal Corpora- 
tions to pass a similar resolution. 

Luton.—Owing to the rejection of the Luton, Dunstable, and 
district tramways scheme by the Luton Town Council, the prumoters 
have agreed that it is no use proceeding, and negotiations with the 
Dunstable Town Council have therefore been closed. 

Warrington.—Objections to the MA bars light railway order 
were heard by Sir Herbert Jekyll at the Board of Trade on Tuesday. 
The order has been passed by the Light Railway Commissioners, and 
will probably be confirmed with some slight alterations. 


Eleotrioal Railway Signalling.—The North-Eastern Railway 
Company have concluded a contract with the Railway Signal Com- 
pauy for an experimental installation on one of the busiest sections of 
the line at York of an ‘‘ all-electric ” system of signalling. 


New South Wales.—The tramway revenue for the December 
quarter amounted to £190,951, as compared with £158,168 for the 
corresponding period of 1901, and the expenditure to £167,915, as 
against £137,504 in the last three months of tie previous year. 


Chiswick.—The London United Tramways Company have informed 
the District Council that they decline to recognise any right on the 

rt of the Council to require the company to undertake the sanding 
in frosty weather of the portion of the High-road repairable by the 
company. 

Rochdale.—The valuation of the tramway company's undertaking 
is being proceeded with as rapidly as possible, and will probably be 
completed in about five weeks. The valuers for the company and the 
local authorities have agreed on all quantities, and should the qnestion 
have to be submitted for arbitration there will be no dispute on that 
score. 

West Lancashire.—The chief surveyor of the Rural District 
Council has been instructed to see the engineer for the Lancashire and 
Yorkshire Railway Company in order to ascertain what effect, if any, 
the electrification of the Southport and Liverpool line will have on 
the 5 and roads adjoining the railway under the jurisdiction of 
the Council. 

Worthing.—A ‘‘ protest” meeting was held in the town on 
Wednesday with reference to the scheme for a tramway system which 
is being promo by the Corporation. Ouriously enough, the senti- 
ment of the meeting was clearly in favour of trams, and eventually it 
was agreed by a largo majority to support the Corporation in the 
promotion of that Bill. 

Crewe.—The Town Council are negotiating with a firm of Man- 
chester engineers to provide a scheme of electric tramways for the 
town The Corporation will undertake to provide tke electric current 
for the trams, and it is proposed to run the lines through the borough, 
taking in both Mill-street and Addlestone-road routes. A trunk line 
will connect Crewe with Nantwich. The scheme is favourably received. 


Guiseley.—At Wednesday's mecting of the District Council a letter 
was read gi that the West Riding Law and Parliamentary Com- 
mittee had under consideration the application of the London 
and Birmingham Trust, Limited, for a provisional order to construct 
tramways from Leeds to Guiseley, and they asked for the observations 
of the Guiseley Council on the suggestions of the West Riding surveyor. 


Central London Railway.—The directors recommend a dividend 
for the past half-year of 4 per cent. per annum on the ordinary and 
preferred stocks, and 4 per cent. for the year on the deferred stock, 
carrying forward £27,717, and placing £10,000 to the reserve fund. 
The dividends for the corresponding period of 1901 were at the same 
rate, with £10,000 placed to the reserve fund and £5,870 carried 
forward. 

Hastings.—Mr. Jeune, after hearing formal evidence tendered by 
the parliamentary agents concerned, has certified that there has been 
the requisite compliance by the Hastings Tramways Company in 
respect of the Bill in which they are again asking power to extend 
their tramways from Grosvenor-crescent along the Marina Grau. 
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parade, Eversfield-place, Verulam-place, White Rock, Robertson- 
street, and London-road. 


Liverpool Overhead Railway Co.—The accounts of the Company 
for the past half-year show an available balance of £10,138, and the 
directors have resolved to recommend payment of a dividend at the 
rate of 5 per cent. per annum on the preference shares, and 14 per cent. 
per annum on the ordinary shares, i 18 1 per cent. per annum on 
the ordinary shares for the corresponding period last year. A balance 
of £4,013 is carried forward. 

Lancaster.—At a meeting of the Town Council on Wednesday it 
was reported that Mr. J. E. Waller had concluded his valuation of 
the undertaking of the tramway to Morecambe, for the purchase of 
which negotiations are in progress. The valuation was stated to be 
considerably less than one-half of the price asked by the company. 
A committee of five has been appointed to meet the directors of the 
company, and, if possible, arrive at a friendly conclusion. 


Rotherham. —Yesterday the two completed sections of the Corpora- 
tion tramways were inspected by Major Pringle, of the Board of Trade. 
The longest section is that from Effingham-square to the pumping 
station at the end of Fitzwilliam- road. The other section is from 
the borough boundary near the Rotherham-road Station of the Great 
Central Railway to Eflughen-aqusre. It is expected that by the end 
of the week cars will be run for ordinary passenger traffic. 


Kirkcaldy.—A meeting of Kirkcaldy Home Mission Union has 
appointed a committee to draw up a petition to the Council objecting 
to the tramway service on Sundays, on the grounds that the car 
employes would be deprived of their day of rest and the opportunity 
of public wership, that it was uncalled for and unnecessary, and would 
be hurtful to the feelings and convictions of many who held to the 
sanctity of the Sabbath and would have a tendency to secularise the 
day of rest. 


Macclesfield.—Last week the Mucclesfield and District Electric 
Tramway Bill came before Mr. Campion, one of the examiners of the 
House of Commons, for proof of compliance with Standing Orders. 
The parliamentary agents were unable to give proof of compliance in 
respect of several tramways, and the promoters will accordingly have 
to bring the Bill before the Standing Orders Committee of the House, 
who will decide whether or not Standing Orders shall be dispensed with 
and the Bill allowed to proceed. 


Southwark.— With reference to a complaint received st the last 
Borough Council meeting of the violation of an old arrangement in 
connection with the relaying of the tramway lines outside St. Mary's 
Church and rectory by paving the centre of the track with stone 
instead of wood, the surveyor said the London County Council had 
parliamentary powers enabling them to lay a silent instead of a wood 
paving, and a special kind of paving was put down, wood boing quite 
unsuitable for the electric system. 

Northwich.— At a meeting of the Urban Council last week, several 
members urged that the time had arrived when the Council should 
take some steps to endeavour to introduce a tramway system for the 
immediate district. Unless the Council took action it was probable 
that private enterprise might step in. It was much preferable that 
the Council should be the authority to take charge of such an under- 
taking. Ultimately the matter was referred to the General l'urposcs 
Committee for consideration and report. 


Linooln.—In their report for the past year the directors of the 
Lincoln Tramways Company state that they have been served with 
notice by the Lincoln Corporation and Bracebridge Urban Council of 
the intention of those authorities to purchase the undertaking, and in 
view of the negotiations which must necessarily follow those notices 
in regard to the price to be paid for the concern, the directors propose 
to invite the sharcholders at the annual meeting to nominate three 
additional gentlemen to act with the Board. 


Aberdeen. — Heads of an agreement to be submitted to the directors 
of the suburban tramway system, with reference to a working arrange- 
ment between the company and the Town Council, have been resolved 
on by the Tramways Committee. The half-mile of line required to 
form the connection between the suburban lines near Bucksburn and 
the city line at Woodside is to be constructed, it is proposed, by the 
city authorities, and a percentage charged to the Suburban Company to 
cover the cost of construction and depreciation. 


Manchester.—4A special meeting of the City Council will be held 
next Wednesday to consider the question of the promotion by the Cor- 
poration in the next session of Parliament of the Bill for conferring 
further powers on the Corporation in the matter of tramways, street 
widening, etc. The Tramway Men's Union have called the attention 
of the Tramways Committee ‘‘ to continued discontent on the part of 
the Corporation tramways' employes with the conditions under which 
they work." An appeal is made for shorter hours for the men. 


Ravensthorpe.—The British Electric Traction Company have 
asked for the consent of the District Council to the scheme of extend- 
ing the tramways from Fir Oottage to the Maltkiln and Swan Inn, in 
respect of which parliamentary powers are being sought by the com- 
pany. The Council have decided to give this consent, subject to the 
conditions that the Traction Company widen the highway, and that 
they grant the right, for ever, to the Council of using their standards 
for electric lighting and for the making of necessary connections for that 
purpose. 

Merthyr.— While on its way from Dowlais to Merthyr Tydfil on 
Thursday morning last week an electric car got out of the driver's 
control and dashed through Pennydarran at a high rate of speed. After 
going some distance the car jumped the rails iud collided with an iron 
standard in the pathway, which prevented it from going over an embank- 
ment. The conductor jumped off just before the collision, and the 
P two young ladies, escaped with a severe shaking. The 
front platform on which the driver was standing was smashed, and the 
man received severe injuries, 


Sweden.—A Stockholm correspondent says that the Swedish 
Government has decided upon a great step forward in the matter of 
electric railway traction which is to be applied to the entire network 
of lines in the kingdom. It is estimated that the numerous waterfalls 
in the country are capable of yielding easily half a million horse-power, 
which could be largely augmented if desired. The entire railway 
systems covers 2,640 miles, and it is to be supplied with electric power 
from 22 different centres. It is hoped that one line may have been 
electrified before the year is out, and the entire transformation is to be 
effected by 1910. 


Deptford.—The Works Committee of the Borough Council have 
considered drawings and plans relating to the reconstruction of the 
Greenwich lines of the London County Council tramways. It is the 
intention of the London County Council, with the consent of the 
Council, to lay a double line connecting the Queen's-road, Peckham, 
with the New Cross-road, in lieu of the single line at present there, 
and to lay the points and crossings for the junction to the future 
tramway in Lewisham High-road and the lines leading into the depót 

roposed to he erected on the Fairlawn site. The committee have 
ecided not to oppose the proposals. 


Holborn.—At the meeting of the Borough Council on Wednesday 
the Law and Parliamentary Committee recommended the Council to 
oppose the clause of the London County Council Bill seeking p»wer to 
lay a double line of tramways along Tottenham Court-road. A 
member said that if tramways were laid in that road the value of the 
adjoining property would be depreciated by some thousands of pounds. 
Other members supported the laying of the tramways on the ground 
that it would help to solve the housing problem. Housing accommo- 
dation for the working classes was simply one of transit. The 
recommendation of the committee, however, was adopted. 


Additional Trafic Returns.—Anglo-Argentine, £845 increase; 
Barcelona Ensanche y Gracia, £99 increase; Barcelona, £24 decrease ; 
Brisbane, £108 increase (month of December, £11,534, increase £243) ; 
British Columbia Electric (month of November), £377 increase ; 
Buenos Ayres and Belgrano Electric, £265 increase (month of 
December, £13,960, increase £820); Calcutta, £634 increase; Cape Town 
(month of December), receipts £17,694, expenditure £10,161 ; Islo of 
Thanet Electric, £49 decrease ; Mexico Electric (month of December), 
receipts £42,520, expenditure £25,400; Perth Electric, £177 increase; 
Port Elizabeth (month of December), receipts £4,861, expenditure 

St. Marylebone —The Borough Council have decided to support the 
North-West London Railway (Extension) Bill, which proposes to 
construct underground railways in the borough at the eastern end of 
the Edgware-road. The Council have also considered the London 
County Council scheme by which it is proposed to construct a double 
line of tramways from St. Pancras to the southern end of Tottenham 
Court-road, and also a double line of tramways, three miles five 
furlongs in length, from Shoot-up-hill along Edgware-road to the 
junction of the Bayswater and Edgware roads at Marble Arch, and in 
this case they have decided to withhdid their consent, and to authorise 
the town clerk to take any necessary steps for the proper opposition of 
the Bill in Parliament. 


Leigh.—The Corporation have lodged with the Examiners of 
Private Bills a memorial alleging that the South Lancashire Tram- 
ways Company have failed to comply with the Standing Orders in 
respect of so much of their Bill for next session as relates to the 
borough of Leigh. "The memorialists allege, among other things, that 
the tramways authorised in 1900 to the generating stations and car 
sheds, which it is now proposed to use for passenger and other traffic, 
are, for the purposes of the Standing Orders, new tramways, and 
therefore subject to the consent of the road authority. This consent, 
the memorialists state, they as the road authority have never given, 
and no plans of these tramways have been deposited with the town 
clerk of Leigh, as required by the Standing Orders. 


Edinburgh.—The following notices of motion have been given for 
the next meeting of the Town Council: ‘‘That it be remitted to the 
Lord Provost's Committee to consider the whole question of tramway 
extension throughout the city with or without continuations into the 
county," and That it be remitted to the Lord Provost's Committee 
to consider the desirability of obtaining power to construct a line 
of tramways in a circular route from Tollcross viu Fountainbridge, 
Dundee-street, Slateford-road, returning via Oraiglockhart, Colinton- 
road, and the existing Gilmore-place line." On the consideration of 
the scheme for a tramway from the West-end to Queensferry, the 
Council decided that the proposed contribution by the promoters 
of £3000 towards the rebuilding of the Dean Bridge was quite 
inadequate. 

Birmingham. —Spcaking at tlie annual meeting of the Birchfield 
Ward of the Handsworth Conservative Association last week, Councillor 
E. Evans said that the reason Handsworth had joined the other local 
authorities and the British Electric Traction Company in promoting a 
Bill in Parliament for powers to run trams through Handsworth was in 
consequence of the dictatorial and ‘‘cock-of-the-walk attitude of Birm- 
ingham. The city refused to come to terms with the outside autho- 
rities, and, therefore, the latter had to put themselves in a position to 
cope with the difficulty. He believed. unless Birmingham climbed 
down, the Bill promoted by the various outside authorities would pass. 
It was incorrect, however, to suppose that Handsworth were tied to 
the Electric Traction Company. They were doing what was best for 
themselves. 


West Bromwich.—Colonel Yorke has made his official inspection 
of the section of the tramway system from Oarter's Green to Great 
Bridge, which has recently been electrically equipped. He was accom- 
ne on his tour of inspection by the borough surveyor (Mr. A. D. 

reatorex), the electrical engineer (Mr. R. C. Quin), and several 
members of the Town Council. The section consists of a double line 
from Carter's Green to Whitehall-road, where a single line commences, 
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and is continued to the borough boundary. Colonel Yorke expressed 
himself satisfied with the section, and gave permission for the running 
of the tramways, this being commenced at once. The other portions 
of the m are being rapidly pushed forward, and it is expected 
that that the whole of them will be completed within the next three 
or four months. 

Cheshire.—The Cheshire County Council have decided not to pro- 
ceed with their opposition to the Warrington Corporation light railway 
order. The county authority objected to the confirmation of the 
order by the Board of Trade on the ground that the proposed widen- 
ings of the road were not sufficient, and that the lighting arrangements 
were inadequate. The Corperation made several concessions to the 
Stockton Heath Parish Council, but threatened not to take up the 
order if the County Council objections were upheld. At a committee 
ae of the County Council held last week, it was decided not to 
P with the opposition to the Corporation order, and all opposi- 
tion to the Board of Trade enquiry into the objections will therefore 
be of a purely formal character, and it is anticipated that the order 
will be confirmed almost immediately. 

Private Bills.—The following Bills have the Examiners of 
Private Bills on Standing Orders, and will be reported to the House 
for first reading: North-Western Electricity and Power Gas, London 
United Tramwa Manchester Southern Tramways (Cheshire), 
Newcastle qpon Tyne Electric Supply Company, Great Northern and 
City Railway, Clapham Junction and Marble Arch Railway (Scheme 
No. 2), Great Northern, Piccadilly, and Brompton Railway (Various 
Powers), North-Eastern Railway, City and South London Railway, 
Charing Cross, Euston, and Hampstead Railway, and Belfast Street 
Tramways Company. In the case of the Wigan Corporation Tram- 
ways Bill, the examiners found that the Standing Orders had no 
been complied with. Also in the case of the Harrow-road an 
Paddington Tramways Bill, the examiners decided to report that the 
promoters had failed to comply with the Standing Orders. 


Tottenham.—With reference toa drawing submitted to him by 
the officials of the Metropolitan Electric Tramways Company of the 
standards proposed to be crected in connection with the electrification 
of.the tramways, the engineer to the District Council has written : 
“I cannot advise the Council to sanction the proposed arrangement, 
which appears to consist of a row of ungainly, clumsy posts, placed 
on each side of the street, and connected by cross wires. The whole 
apparatus has a most primitive look, and ivsthetic considerations have 
apparently been lost sight of. My Council desire a system of elec- 
trical tramways unsu for completeness and efficiency, and as 
the main thoroughfares of Tottenham lend themselves to the erection 
of ornamental centre poles, I suggest that you take advantage of the 
situation and give an artistic effect to your proposed overhead 
system." The engineer's action has been endorsed by the Council. 


Trafford Park.—During the last few months the Barton end of 
Trafford Park has rapidly developed. The Trafford Park Estates 
Company now recognise that the time has arrived when nothing less 
than a good electric car service will cope with the rapidly increasing 
requirements of the public, and operations are actively proceeding 
for the laying of a belt line embracing the residential property of the 
Westinghouse works. The proposed tramway will be connected with 
‘the Manchester and Salford systems, and will run from one end of 
the park to the other. In all probability the estates company will 
continue to run a local service of their own, but it will really be the 
inauguration of a larger scheme, it being intended to afford running 
ers on terms to any neighbouring electric tramway authority. It 
kas also been decided to lay down three miles of railway from the 
Westinghouse works to Barton, and new roads are to be opened up. 


Perth. Various matters in connection with the tramway pro- 
visional order and the petitions against the same were discussed at 
the last meeting of the Tramways Committee. Consideration of these 
petitions, six in number, was remitted to a sub-committee. The 
petitions have been presented by the Caledonian Railway Company, 
the North British Railway Company, the Joint Station Comm:ttee, 
the tramway company, a few of the inhabitants of Scone, and a few 
of the inhabitants of Perth. The petitions of the railway companies 
and of the General Station Committee are practically of the same 
character. The ar ees object to the goods carrying clauses in the 
provisional order. e tramway company's objections are general, 
but principally to the sections dealing with the portion outside the 
burgh ; while the objections by inhabitants in Scone and Perth are to 
the undertaking being acquired by the Oorporation. Negotiations are 
proceeding with the tramways company with reference to the purchase 
of the lines from Fitzroy-terrace to Scone. 

Doncaster.—On Tuesday Colonel Boughey and Mr. H. A. Steward, 
Light Railway Oommissioners, held an enquiry in reference to an 
application by the Corporation for an order to extend the electric 
tramway system in different parte of the town. It was stated by the 
Town Clerk that the estimate of the proposed extensions amounted to 
£15,000, which, added to the amount already authorised, made 
£92,500. The tramway system had been so successful that pressure 
had been brought upon the Corporation to extend it into other parts 
of the borough and district. Since the tramways were opened in June 
last they carried 1,122,901 passengers, and after setting aside the 
redemption and the sinking fund for the period up to Dec. 31, the 
electrical engineer (Mr. Wyld) calculated that they had made a profit 
of £332. 58., which was very satisfactory, considering the short time 
the tramways had been open, and they believed this would improve as 
the town extended. Colonel Boughey announced that they would 
report favourably to the Board of Trade on the scheme. 

Dewsbury.—The British Electric Traction Company have deposited 
s copy of their Bill for next session to construct a short line in the 
urban district of Ravensthorpe, and to provide for the electrical equip- 
ment and reconstruotion of the tramways in Dewsbury and Batley 
and in the urban districts of Gomersal, Birkenshaw, Soothill Upper, 


and Birstal. The company have entered into agreements with the 
Corporation of Dewsbury and the Urban District Councils of Gomersal, 
Birkenshaw, Soothill Upper, and Birstal to take leases of these tram- 
ways, ex in some cases 21 years, and to adapt them for 
working by mechanical power. They state in the preamble that it is 
expedient that like powers should be conferred upon the Corporation 
of Batley to similarly adapt their 5 ; and that an agreement 
with the Corporation of Huddersfield should be confirmed for the 
transfer to the company of the powers granted by the Huddersfield 
Corporation Tramways Act, 1900, for the construction and working of 
a tramway in the borough and in Mirfield and Ravensthorpe. 

Halifax.—An effort is being made by the inhabitants of Mount 
Tabor to get the Corporation to extend the tramway lines to that 
district. The committee, however, hold out no hope of the extension 
being carried out at present ; it would involve, they suy, an 5 of 
£20,000, and the population is too small to justify so large an outlay. 
It is now being suggested that, as the result of the 5 of the 
„lift“ scheme by the ratepayers’ meeting recently held, there is a 

ssibility that the West Vale tramway extension will be abandoned. 

efore this can be done, however, it will be necessary for the matter to 
come before the Town Council again. A pro was made on the 
Tramway Committee last week to place the alternative of the ‘‘ lift” 
or the Salterhebble-hill route before the Board of Trade, and accept 
their recommendation, but this was opposed by the majority of *he 
members, The committee are, therefore, recommending the Council 
not to 8 st the lift route as an alternative, but to mention the 
Salterhebble-hill route only in the provisional order they are seeking 
to obtain. 

South London.—The directors of the South London Tramways 
Company in their report for the half-year ended Dec. 31 last state 
that the whole of the company's undertaking was handed over to the 
London County Council as at midnight between Nov. 21 and 22, 1902, 
and the purchase money as fixed by the agreement ied the valua- 
tion of the rolling-stock, horses, plant, and stores) was paid on Nov. 22, 
1902. The whole of the debentures and Lloyd's bonds of the company 
have been discharged out of the purchase money under the provisions 
of the agreement. The valucrs appointed by the sg ed and the 
London County Council respectively to fix the price to be paid by the 
Council for the company’s rolling-stock, horses, plant, and stores, 
having been unable to agree, appointed Mr. Howard Martin, surveyor, 
as umpire, by whom a sum of £28,060 (a sum much less than the 
directors expected) was awarded to be paid to the company in respect 
of such rolling-stock, horses, plant, and stores. He also awarded that 
the Oouncil should pay to the compeny the costs incurred by the com- 
pany of and incidental to the reference and award. The amount of 
this valuation was paid to tho company on Jan. 8. 

Llanelly.—A special meeting of the Borough Council was held on 
Friday to consider a joint report of the clerk and surveyor on the 
county electric traction scheme. Mr. Wilson, the electrical engineer 
made a long statement relative to the position of the Council with 
respect to the Insulated Wire Company and the new company that 
was being formed to carry out the county scheme. He suggested that 
the Council should see the promoters of the latter scheme, and get 
them to insert protective clauses in their Bill. It would also be neces- 
sary to get the Board of Trade to extend the provisional order obtained 
by the Council in 1881, and which order had since been transferred to 
the Insulated Wire Company. It was very important that this order 
should not be allowed to janes. He expressed the opinion that the 
Council had made a mistake in not going on with a Bill in Parliament 
to compel the Wife Company to carry out their obligations. If that 
course had been adopted he did not think that the company weuld 
allow it to go on, but would prefer to give specific performance of their 
contract. In a way the Wire Company and the County Company were 
one and the same—the one was the child of the other—and he did not 
anticipate that the Council would find any difficulty in getting pro- 
tective clauses in the Bill that was being promoted for the county 
scheme. Ultimately it was decided that a deputation should wait 
upon the promoters of the county scheme so as to secure protective 
clauses, 

South Africa. — The borough engineer of Salisbury (8.A.) has 
prepared a general scheme for an electric lighting, tramway, and water 
installation. The plans provide for a combined pumping and gene. 
rating station. The equipment will consist of two feed pumpe, at au 
estimated cost of £200 ; two water-tube boilers, capable of supplying 
steam for a 250 kw. output, £7,500; two 120-h.p. vertical engines, 
£2,500; two 75-kw. dynamos, with switchboards and developing 
engines, £2,700 ; the cost of the station building being set down at 
£5,000. The street-lighting equipment suggested comprises 18 miles 
of overhead mains, at an estimated cost of £4,500; 792 steel lamp- 
poles, with erection charges, £9,500 ; 450 16-c. p. lampe with reflectors, 
£1,000; and 150 wattmeters, £750. The interior fittings for the 
472 business and private houses contained in the township are, of 
course, not 9618 8 in the engincer's estimates. The tramway scheme 
contemplates running six or eight motorcars, but no estimate of cost 
is made, nor is mention made of the contemplated expenditure on the 
water service. The wisdom of the choice of the Corporation of Durban 
of electric traction for their tramways, preceded by the buying up of 
the private horse-car service has bcn abundantly justitied by the 
results. Long before the initial scheme was completed the public 
appreciation and patronage und revenue earned were such that 
enlargements had to be provided for, both of the system and of its 
S DEDE The authorities have now decided to add a further 
10 miles to the permanent way, and further additions will have 
doubtless to be made in the future. 

Huddersfield.—Tramway matters were to the fore at the last 
meeting of the Town Council. The subject of chief interest was the 
fatal accident on the tramways at Moldgreen last June, when three 
persons were killed and several others injured. It appeared that 
£3,954 has had to be paid by way of compensation in respect of this 
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accident, of which only £500 is recoverable from the insurance com- 
pany. In these circumstances the Council decided to adopt a special 
condition in their by-laws limiting their liability in cases of injury in 
future to a sum not exceeding 925 and that subject thereto passengers 
must travel at their own risk. The borough treasurer's financial state- 
ment for the nine months ended Dec. 31, 1902, showed in respect of 
the steam trams that 47,817 miles had been run. The receipts amounted 
to £2,554. 16s. 4d., or 12°82d. per mile, while the expenditure totalled 
£3,122. 8s. 3d., or 15°67d. per mile, showing a loss of 2:85d. per 
mile. In respect of the electric trams 922,394 miles had been run. 
The receipts amounted to £40,391. 17s. 7d., or 10°51d. per mile, while 
the expenditure totalled £42,196. 17s. 6d., or 10°97d. per mile, show- 
ing a loss of ‘46d. per mile. In the discussion on the minutes, atten- 
tion was drawn to the question of workmen's fares, but no special 
resolution was adopted. On Wednesday week, about half-past 10, a 
collision occurred on the Linthwaite section of the tramways, near 
Cottage Retreat, between a tramcar travelling towards Huddersfield 
aud a lorry going in the opposite direction. e front of the car was 
considerably damaged, and the driver sustained injuries which were 
temporarily attended to at the depót at Longroyd Bridge. 


London County Council —At the usual weekly meeting of the 
London County Council on Tuesday the Improvements Committee 
recommended that the councils of the metropolitan boroughs of Cam. 
berwell and Deptford should be informed that the Council did not see 
its way to undertake the widening of Queen's-road, Peckham, autho- 
rised by the London County Council (Tramways and Improvementa) 
Act, 1902, until the local anthorities in question agreed to contribute 
one-third of the net cost of the improvement, as they were empowered 
to do by Section 52 of the Act. Mr. Goddard Clarke moved that the 
report should be referred back on the ground that it was the duty of 
the Council to carry out the widening of main thoroughfares without 
reference to the local authorities. Mr. McKinnon Wood pointed out 
that in other districts the local authorities had made contributions 
towards similar improvements. There was no reason that he could see 
for the differential treatment of Camberwell. After farther discussion 
the recommendation of the committee was adopted. Iu connection 
with the reconstruction of the Old Kent-road section of the tramways, 
the Oouncil has already voted the sum of £3,000 for the reconstruction 
of the Old Kent-road bridge to adapt it for cairying electrical conduits 
for the tramways, and on Dec. 2 last the Council agreed *o take 
advantage of the S Do DK to widen the bridge, subject to a con- 
tribution of £1, from the Borough Oouncil. The Bridges 
Committee reported at that time that they saw no reason why the 
cost to be borne by the Council should exceed the amount already 
voted, but it now appears that the extra cost of the widening is 
estimated to amount to about £2,500, so that, deducting the contri- 
bution from the Camberwell Borough Council, the net cost to the 
Council is increased by £1,500. The Finance Committee are in com- 
munication with the Bridges Committee as to whether this extra cost 
should not be treated as for an ordinary bridge improvement. The 
£3,000 already voted is to be charged to the tramways account. On 
the recommendation of the Building Act Committee, the Council 
refused consent to the erection of a railway station on the north-east 
side of Haverstock-hill. Hampstead, as required by the promoters of 
the Charing Cross, Euston, and Hampstead Railway. The Parlia- 
` mentary Committee presented a report with reference to the Beckenham 
Urban District Council Tramways Bill, the Croydon and District 
Electric Tramways (Extensions) Bill, the Erith Tramways and 
Improvements Bill, and the Harrow-road and Paddington Tramways 
Bill, and the action taken by the committee in each of these cases was 
confirmed by the Council. 


Cardiff.— At the last meeting of the Tramways Committee the 
question of the reconstruction for electrical purposes of the lines 
recent] uired from the Cardiff Tramway arent and particu- 
larly that ugh Adam-street, was considered. A letter was read 
from the Carlylian Club stating that the ratepayers regretted the 
action of the Corporation in not at once proceeding with the electrical 
equipment of the whole of the old tramway from Constellation-street 
to Grangetown, and complaining of the loss and inconvenience which 
it had occasioned to the working-men employed at the Penarth Windsor 
slipway and the Penar*h and Barry Docks. It was moved that it be 
an instruction to the borough engineer to carry out the recommenda- 
tions named in his report, and, in addition, to reconstruct the whole 
of the acquired liues from the bottom of Olive-street to the end of 
Clifton.street. An amendment was, however, carried that they first 
consider the reconstruction of the lines to the east of Custom House- 
street und then to the West of Custom House- street. Also, it was 
decided to recommend the Council to reconstruct the old lines of the 
Cardiff and Penarth Harbour Company from Constellation-street to 
Bute-street with Adam-street and Bute-terrace, and to make a junction 
with the existing line in Bute-street and Custom House-street. A 
further resolution was carried to ask the borough electrical engineer 
to report as to the cost of the suggested reconstruction, and to ask the 
town clerk to report as to the powers of the Corporation to double the 
existing lines where they are now single. At the same meeting 
& circular was read from the Board of Trade containing regulations for 
securing to the public reasonable protection against os One of 
these regulations provided that every electric car should within six 
months be fitted with a s indicator, and should at night exhibit a 
white light in front and a red light at the rear. a Electrical 
Engineer said there was no satisfactory speed indicator on the market 
which the Board of Trade could recommend. The public would run 

ter risks if, instead of keeping his eyes always straight ahead, the 
river had continually to keep his attention on the speed indicator. 
It had been el at a conference in London with the Board of 
Trade that there should be a regulation speed of 73 miles an hour, 
including stops, but the Board of Trade could not see their way to fall 
in with that suggestion. In regard to the rear red light, the Board of 
Trade inspector gave the extraordinary reason that with the white 
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light only the driver of any vehicle running in the same direction or 
overtaking the car might, with the white light only, take the car for 
the shop window and run into it, and the inspector’s other argument 
was that with the red light, which the Board of Trade now recom- 
mended, any man in charge of an overtaking vehicle would know that 
unless it was a chemist's shop it would be an electric car. The new 
regulations, if adopted, would absolutely ruin the existing signal 
arrapgements, and the cars would have to be wired afresh. After 
further discussion, it was decided to instruct the town clerk to state 
the objections of the Council to the Board of Trade, and to co-operate 
with Manchester in asking for another conference on the subject. 


New Tramway Proposals.—Some very big tramway schemes are 
being brought forward this year, chief amongst which are the proposals 
of the British Electric Traction Company, which has the following 
plans drafted in various Bills to be presented to Parliament in the 
ensuing session : Croydon and district, 17 miles odd additional tram- 
ways at a cost of £202,375; North Cheshire, tramways at an esti- 
mated cost of £38,C47 ; Hove, Worthing, and district, nearly 18 miles 
of tramways at a cost of £156,251; Wellingbcrough and district, 
tramways at a cost of £18,557; and Soutb Shields, Sunderland, and 
district, six miles of tramways at an estimated cost of £58,786. The 
Macclesfield and District Electric Tramways Bill incorporates a com- 
pany with a capital of £240,000 to construct tramways in the neigh- 

urhood. The Manchester Southern Tramways Bill (Cheshire) 
incorporates a company with a capital of £125,000. to construct four 
miles of tramway, and the Manchester Southern Tramways (Lancashire) 
forms another company with a similar capital. The Mid-Yorkshire 
Tramways Company is incorporated by a Bill of that name with a 
capital of £372,000 to carry out works in the West Riding. The 
Birmingham District Tramways Bill enables the City of Birmingham 
Tramways Company to construct new lines, and the Belfast Street 
Tramways Bill enables the company of that name to work certain 
linea acquired by them. The Coventry Electric Tramways 
Oompany asks for power to raise £18,000 additional capital 
to carry out extensions, and the Chatham and District Light 
Railways Company seeks to raise £240,000 additional capital. 
In addition to new tramways this company is trying to obtain 
authority to supply electricity for power purposes in its area The 
London United e Company has a Bill asking for powers to 
carry out a number of street wideniogs, which will cost £80,172. The 
largest tramway scheme of the session is that of the Nottinghamshire 
cud Derbyshire Tramways. A company is to be incorporated if the 
Bill passes with & capital of £750.000, and a system of tramways 
inaugurated which will connect Derby and Nottingham. Under 
another Bill the Preston and Horwich Tramways Company is incor- 
porated with a capital of £500,000 to make tramways in the districts 
named. The Poole and District Electric Traction Company is asking 
for an extension of time for the completion of akoni works. 
Another Bill authorises the Dudley. Stourbridge, and District Electric 
Traction Company to work its lines by electric power, and the Gosport, 
Fareham, and Cosham Tramways Bill authorises the Portsmouth 
Street Tramways Company t construct new trimways in Gosport, 
Fareham, etc., and to raise £18.000 additional capital. The Harrow- 
road and Paddington Tramwava Company seeks for power to construct 
new tramways and raise £60,000 additional capital, and also for power 
to lease its lines to the Metropolitan Electric Tramways Company. 
The Hastings Tramways Company wants to raise £60,000 additional 
capital and make extensions, and the uei Batley, and 
Birsta] Tramway Company is promoting a Bill to electrically 
equip and make new tramways in its district. The Empire 
Electric Light and Power Company seek powers to construct 
tramways in Romford at a cost of £26,052. A big scheme is 
that contained in the Bill which incorporates the Stroud District and 
Cheltenham Tramways Comper. with a capital of 8200,000, to make 
about 24 miles of tramways. The South Lancashire Tramways Com- 
pany is seeking to raise £200,000 additional capital to extend th 
undertaking, and the South Staffordshire Tramways Company i 
asking powers to make additional tramways. The Wakefield and 
District Light Railway Company is proposing to construct nearly 
eight miles of additional lines and raise £100,000 additional capital ; 
the West Cumberland Electric Tramways Company is seeking to 
extend the area in which it may supply electricity for power pur- 
poses; and the Tynemouth and District Electric Traction Company 
proposes to build further tramways. There are aleo a number of very 
important municipal tramway proposals by the London County Council 
ind. the Corporations of Bournemouth, md Exeter, Hove, 
Rochester, Sheffield, Sutton Coldfield, and Worthing, the Urban 
District Councils of Beckenham, Leigh, Pontypridd, and Erith, and 
other authorities. As regards Scotch schemes, a Bill is being intro- 
duced to incorporate the Edinburgh and Queensferry Tramway Com- 
pany with a capital of £72,000 ; whilst the Hamilton, Motherwell, 
and Wishaw Tramways Company seeks to raise £240,000 additional 
capital to carry out extensions. | 


LIGHTING AND GENERAL. 


Southwark.—4An electric lighting cable is to be laid round Trinity- 
square at an estimated cost of £150. 

Eston.—The question of electric lighting will be considered very 
shortly by the Urban District Council. | 

Beaufort (8 A.).—A local syndicate proposes to instal electric 
lighting at Beaufort West, Cape Colony. 

Antrim.— The County Council intend to oppose the Antrim, Down, 
Armagh, and Belfast Electric Power Bill. 

Ebbw vale.— The Bill to be promoted by the District Council 
includes powers for the supply of electricity. 

London County CounoiLl—On Tuesday it was agreed to lend the 
Fulham Borough Council £25,000 for electric lighting and meters. 
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Bristol. An enquiry is to be held to-day into an application for 
sanction to the borrowing of £75,000 for further development of the 
electrical undertaking. | 

Trunk Telephones.—Direct Post Office trunk telephone circuits 
have now been opened between the Leeds head office and Bolton, 
Lencashire, and Nottingham. 

Edinburgh.—The Treasurer's Committee propose that the surplus 
on last year's account of the electric lighting undertaking, amounting 
to £7,605. 10s. 9d., be invested in local loans stock. 


RemovaL.—The head office and stores of the Aberdeen Oor 
electricity works have been removed to Dee Village Worka, 
street, where all correspondence is to be dealt with. 


Ravensthorpe.—The National Telephone Company has received 
sanction to the erection of poles at three or four places to enable them 
to connect various factories with the proposed underground wires. 


North-Western Electricity and Power Gas Co.—The Buxton 
Herald and Visitors’ Gazette makes the authoritative announcement 
that this Company’s Bill goes forward unopposed on Standing Orders. 


Westminster Electric Supply Co.—The directors recommend the 
peyment of a dividend of 13 per cent. for the half-year ended Dec. 1 
mets making, with the interim dividend already paid, 12 per cent. for 

e year. 

Leotures.—The Rev. H. Gibbons, of Poole, gave the last of a 
course of lectures, under the County Council Technical Committee, at 
the Technical Institute, Branksome, on Friday evening, on Wireless 
Telegraphy." 

Stock Exchange.—The Stock Exchange Committee have appointed 
Feb. 4 a special settling day for British Themson-Houston Company's 
£200, 44 per cent. first mortgage debenture stock, and have 
ordered the said securities to be quoted in the official list. 


Wrexham.— Application is to be made to the Local Government 
Board for sanction to borrow £1,000 fer a chimney (accepted tenders 
for which appear in another column) and other parpena and also for 
another loan of £400 for a negative booster, alterations to the 
switchboard, ete. 

Colwyn Bay —The number of units erated at the electricity 
works dufing the past month was 18,710, being an increase of 8, 966 units 
on the co nding month of 1901. The question of supplying 
current for the proposed light railway has been deferred s the 
Lighting Committee. 

Electrical Workers’ Union.—Unuder the auspices of the Electrical 
Trades Union & meeting of electrical workers in Sheffield and district 
was held on Tuesday st the Corner Pin Hotel, Wicker. The organis- 
ing secretary (Mr. W. T. Goeday) and Oouncillor J. C. Whiteley 
ad the meeting. 


Telephones in Mines.—It is said that one of the first applications 
of the telephone in England was at Dalcoath Copper Mine. It is the 
deepest mine in Britain, and is situate near Camborne, in Cornwall. 
The depth was 350 fathoms (2,100ft.), but the results of the experi- 
ment were very satisfactory. 

Willesden.—The poll on the District Council Improvements Bill, 
poe for the extension of the electric light scheme to supply 

ttings to small consumers on the hire-purchase system, and to largely 
add to the Council’s sanitary and street and building powers, has 
resulted in 4,493 votes for the Bill and 3,316 against. 


Huddersfield.—There are now 1,710 consumers, compared with 
1,547 in January last year, an increase of 163 The increase in the 
number of lamps connected is 13,187, the present number being 
113,921. The borough electrical engineer has been authorised to 
construct sub-stations at Fartown Bar and Moldgreen. 


Northfleet. —The Urban District Council have informed the Kent 
Electric Power Oompany that the Council (though they do not bind 
themeelves to do so) would probably adopt arc lamps for the main road 
and incandescent electric ane of a similar candle-power to the 
existing gas lamps in other 8 included in the compulsory area. 

Caerphilly.— Objections have been lodged iust the Council's 
spp icanon for a provisional order for electric lighting powers by the 

ymney Railway Company, the Taff Vale Railway Oompavy, 

Railway Company, Cardiff Corporation, Rhymney and Aber 
Gas Company, Lord Windsor, and the Cardiff Steam Coal Company. 


Lytham.—At a public meeting of ratepayers on Monday, the 
expediency or otherwise of carrying out the provisions of the Lytham 
Electric Lighting Order, 1900, or some of them, or resolutions as 
may be advisable, was considered, and a small committee from the 
ratepayers was appointed. The voting was said to be about dead 

eat. 59 


h 

Bedwellty.—The District Council have received notice of oljections 
lodged by the Powell Duffryn Steam Coal Company, the Rhymney and 
Aber Valleya Gas and Water Company, and the New Tredegar Gas and 
Water Company with the Board of Trade against the Council's electric 
lighting order. An expenditure of £240 in securing the order has been 
agreed to. 


ration 
illburn- 


Bridgend.—The electrical engineer said at the last Council meeting 
that owing to a reduction in the electrical company's rates the Council 
might consider the possibility of reducing the proposed charges to 
private consumers from 5d. to 4d. per unit. The matter was referred 
to a committee. It was resolved to give notice to the gas company 
terminating the public lighting agreement. 

Pontardawe.—The committee appointed with reference to the pro- 
posed street-lighting at Gellynudd have recommended that arrange- 
ments be made with the Primrose Coal Company, Limited, to fix one 
electric light of not less than 32 c.p. at the Gellynudd crossing, and 
two lampe of similar power on Graig-road, the charge per lamp per 
annum to be the same as that for the Olydach lighting. 


Cross and Strand Electricity Supply Corporation.— 


Charing 
The directors have decided to recommend a dividend on their ordina 


share capital for the half year ended Dec. 31, 1902, at thé rate of 1 

r cent. per annum, making, with the interim dividend already 

istributed, 10 per cent. for the year, and carrying forward £14,860. 

Calendars.— We acknowledge receipt of an elegant calendar from 
the British branch of the Stirling Company water-tube unido fea ids 
53, Deansgate-arcade, Manchester; the wall and desk calen from 
Messrs. Boyes and Leach, stone merchants, paviors, and contracto 
Caval Basin, Leeds; and from Messrs. Stegmann and Co., electri 
engineers and contractors, Brighton Railway-approach, Clapham 
Junction. 

Southend.—The Town Council have adopted the clectrical engi- 
neer's report stating that the cost.of maintenance of 54 arc lamps of 
eight amperes, spaced at intervals of 70 yards apart, would be £529. 
128. 6d. ; these to replace 113 gas lamps costing £403. 10s. Ad. per 
year. Victoria-avenue (south), High-street, the sea-front (from the 
kursaal to Westcliffe-parade), and Alexandra-street are to be lit with 
these lamps. 

Partnership.—Mr. Robert Hammond has admitted into partner- 
re^ his son, Mr. Robert Whitehead Hammond, A. M. I. O. E., 
A. M. I. E. E., and has also piven an interest in his business to Mr. 
John May, A. M. I. C. E., M. I. E. E., and to Mr. G. W. Spencer Hawes, 
M. I. K. E., who have been his chief assistants for many years. His 
business will in future be carried on under the style of Robert 
Hammond and Son. 

Chester.—The following recommendation of the Lighting Com- 
mittee has been adopted: ''That with the view of excluding (except 
with consent of the Corporation) the city of Chester from the powers 
sought by the North-Western Electricity and Power Gas Bill, the 
committee be authorised to oppose it.” main is to be extended for 
supplying energy for public (incandescent) and private lighting, at an 
estimated cost of £72. 

Coventry.—The Electrio Light Committee has instructed the 
manager to report to the sub-committee upon the question of further 
extensions of plant, and that the sub-committee be instructed to con- 
sider the same and report to this committee thereon. The electric light 
works progress report for the month ending Dec. 31, 1902, shows the 
estimated number of units sold were 78,645, as compared with 55,099 
in the corresponding month of the previous year. 

Commercial Cable Co.—The directors have decided to issue at 
per to the shareholders the remaining 1,666,700dol. of unissued share 
opre in the proportion of 124 per cent. of their present holdings to 
all shareholders registered on 12th prox. It has also been resolved to 
hold a special meeting on the same date as the annual meeting— 
March 2—for the igs of considering the advisability of increasing 
the capital from 15 ,000dol. to 25,000,000dol. | 


Newark.—Some time ago we noted that the Derbyshire and 
Nottinghamshire Electric Power Company, who poesess powers to 
supply in bulk, are about to apply for an Act of Parliament to enable 
them to supply the town direct with public and private lighting. 
They have come to an arrangement with the Council, and now they 
have asked the latter to subscribe £500 towards the cost of getting an 
order. We comment upon this phase of the question in another 
column. 

Hampstead.—The electrical engineer has submitted statisties for 
the nine months ended at December, showing that the number of 
8-c. p. lamps connected was 22,579, as compared with 19,623 in 1901, 
and that the number of consumers was 417, as compared with 384. 
The top load of 2,140 kw. was reached on Dec. 15, as against 1,810 kw. 
on Christmas Eve, 1901. The Borough Council are about to lay a 
main in Fortune Green-road for the supply of electric current to 
private consumers. 

Newton Abbot.— At the last meeting of the District Council the 
Lighting Committee reported that they had considered the di iy 
agreement between the Council and the Urban Electric Supply Oom- 
pary, Limited, for aay me public lampe with electricity, also the 
report thereon by Messrs. Handcock and Dykes, consulting engineers 
and recommended that the same be submitted to the Council subject 
to certain amendments to be inserted therein by the clerk. e 
Council discussed the matter in committee. 


Penge.—The Urban District Council have rejected the terms offered 
by the Blackheath and Greenwich District Electric Light Company, 
Limited. Two years ago the Council made a bargain with the Lewisham 
Electric Light Company to get cnrrent at a maximum of 44d. per umt 
for private consumers. We understand that now the company have 
refused that maximum, and want it raised to 6d. As inducements 
they offer to supply light for municipal buildings at 3d. instead of 34d., 
and for street-lighting at 24d. instead of 3d. 


Norwioh.—An electricity committee is to be gi aang: to whom 
shall be delegated all the powers vested in the Oouncil under the 
Norwich Corporation (Electricity, etc.) Act, 1902, and the Acts of 
Parliament incorporated therewith, for the management and control of 
the undertaking of the Norwich Electric Company, Limited, when 
transferred to the Corporation under such Acts: provided that such 
committee shal] not in any case be authorised to borrow any money, 
and that the proceedings of such committee be reported from time to 
time to the Council. 

Leotures.—The Battersea Library Committee have arranged a 
series of lectures under the London University extension scheme to 
be given in the town hall, and Mr. Frederick Womack, M.B., B.Sc., 
opened a course of 16 lectures on The Modern Application of Elec- 
tricity " at the Battersea Town Hall on Jan. 23. e course will be 
continued until March 27. The lectures are held at 8 o'clock, are 
illustrated by lantern slides, and are preceded by a class at 7 p.m. 
There is no charge made, but for 6d. students may obtain & syllabus 
by applying to the librarian, Lavender-hill, S. W. 
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Govan.—The proposed expenditure of £30,000 by the Electricity 
Committee was the subject of considerable discussion at the meetings 
of the Second and Sixth Ward Committees last week. It was agreed 
to get the new Joint Wards Committee, when it is formed, to take up 
the matter. The Press says the note of alarm which was sounded 
throughout the burgh with reference to the proposal of the Electricity 
Committee to spend an additional £30,000 on extensions seems 
already to have died away into a pæan of passive acquiescence in the 
admirable work of the electricity convener, Bailie Wightman. 


Sevenoaks.—The Urban District Council have agreed that the 
time having expired without anything having been done to supply 
Sevenoaks with electric power, in the event of the Electrical Power 
Distribution Company applying for a prolongation of the order they 
would oppose such app ication. They had under consideration an 
oiler from the Kent Electric Power Syndicate, Limited, to supply 
carrent for lighting for any amount up to 20 units at 11s. 8d., and for 
each unit over 20 units 7d. ; energy for public street-lighting (arc 
lamps), and for other public purposes at rates not cxceeding 3d. per 
unit. 

International Exhibition, Athens.— Messrs. Charles Atkins and 
Nisbet, 1, Water-lane, Great Tower-street, E.C., are the general agents 
and sole commissioners for the United Kingdom for the Royal Inter- 
national Exhibition of Athens for Commerce, Manufactures, Agricul- 
ture, Fine Arts, Hygiene, etc., which is to be opened in April next. It 
is stated that various Eastern countries, such as Egypt, Asia Minor, 
Turkey, Roumania, Bulgaria, and Southern Russia will take a pedomi- 
nant interest in this exhibition, particulars of which may be obtained 
om Br agents. The exhibition is to remain open from April 7 to 

ct. 15. 


Worksop.—The electrical engineer's last report stated that during 
the months of November and December 62 new consumers were 
connected, the number of lamps installed being equivalent to 1,108 
8-c.p. lamps, making a total of 192 consumers and 6,536 8-c. p. lampe, 
as compared with December, 1901; number of*consumers 73 with 4,064 
8-c.p. lamps, thus showing an increase of 119 consumers and 2,472 
8-cp. lamps. The output for two months was 37,084 units, as com- 
pared with the corresponding period of 1901, 22,080 units. It is 
proposed to bring forward a scheme for new boilers during the coming 
summer. 

London Electrical Contractors’ Assoolation.— The council of 
this association have submitted to the London Oounty Council a 
resolution strongly protesting against the proposals contained in 
Clauses 65 and 64 of the General Powers Bill promoted by the London 
County Council as being unjust and unfair to electrical contractors in 
the administrative county of London, on the ground that it dis- 
courages private enterprise, and is intended to set up rival businesses 
to those of an important section of the ratepayers in the county. A 
discussion on trade competition will be opened at the meeting at 
Frascati's on Feb. 5 by Mr. H. Marryat. 


Morecambe. —At the last meeting of the Town Council, the Town 
Clerk read the new agreement with Messrs. Callender, in which the 
latter undertake to supply, free of cost, 6,650 yards of 022 insulated 
cable suitable for 1,400 volts, 440 yards 042 concentric cable, and 
1,000 yards ‘008 concentric cable capable of 500 volts working. All 
old material is to belong to the Corporation, who are to be responsible 
for the laying, jointing, and coupling of the cables. The Corporation 
are for two years to obtain all cables and materials required for the 
extension of their plant from Messrs. Callender at the price specified, 
and all cable required for the arc lamps for the next five years. 


Bermondsey.—-At the last meeting of the Council, the Electric 
Lighting Committee reported that the lights were extinguished on the 
7th inst. from 11.15 p.m. vo 11.30 owing to a short-circuit on the 
distributing main. The defect was found to have taken place close to 
one of the trees recently planted by the County Council, the cables 
being evidently damaged by their workmen when excavating. This 
is the first failure which has occurred since the installation. The bill 
for repairs will be sent to the County Council for payment. The 
Council will shortly be asked to sanction u proposal for the extension 
of the machinery at the electric lighting station in consequence of 
additional powers being required. 

Somerset Electric Power Bill.—The already referred to meeting of 
representatives of authorities likely to be affected by the Somerset 
and District Electric Power Bill was held last week at the Grand 
Hotel, Bristol. Mr. T. C. Gregory, chairman of the Radstock District 
Council, presided. "The proposals of the Bill were discussed at con- 
siderable length, and it was agreed that many of the proposals required 
amendment, and that the authorities and districts concerned would 
find it expedient to aot unitedly in the matter. A resolution was 
adopted declaring that, in the opinion of the meeting, certain opposi- 
tion to the Billin its present form was essential, and a committee was 
elected to deal with matters of detail, with instructions to report at a 
future meeting. 


Paddington.—At the last Borough Council meeting a report was 
discussed with reference to the London County Council (Electric 
Supply) Bill, in which the Electric, Gas, and Water Committee 
recommended that the County Council be informed that the Council 
will not oppose the Bill of 1903 provided a clause is inserted expressly 
stating that the Bill shall not apply to 5 and provided 
that the County Council insert a clause to the effect that no loss in 
respect of the supply of current shall be made good out of the rates, 
and that in the event of the County Council introducing the Bill the 
solicitor be instructed, as a matter of precaution, to petition against it. 
Finally, it was decided to refer the whole matter to the Legal and 
Parliamentary Committec for consideration and report. 


Leicester.—The special committee appointed to consider the 
uestion of establishing a municipal telephone exchange considered 
it undesirable to apply for a license unless they were assured of 1, 000 


subscribers. The canvass resulted in only 509 applications, represent- 
ing 638 instruments. The committee have, therefore, prepared new 
terms of ment with the National Telephone Company for way- 
leaves for their cables under the streets. The Corporation is to receive 
bs. per annum for each separate instrument with a minimum of £400 
a year: 108. a year for each manhole, 58. for each small one, and 30s. 
for each ventilating shaft used as a distributing standard. More 
favourable terms granted to any other towns are to be extended to 
Leicester, and the Corporation retains its right to apply for a license or 
consent to any other company or person doing the came. 


Honley.—The Council have obtained sanction to the borrowing of 
£4,800 for the purposes of electric lighting. Formal approval has also 
been given for the purposes of an electric lighting order for the utilisa- 
tion of land at the gasworks. As regarded the desire of the Council 
to defer the repayment of principal in respect of the loan for a period 
of two years, the Board considered that this proposal was a doubtful 
legality, and was not one which could be approved by them. The 
Board further stated that should the Board of e at the expiration 
of five yesrs require tlie provision of underground cables in place of 
the overhead wires, the Board, before sauctioning any loan for the 
cables, would require the outstanding debt on the superseded wires to 
be paid off, or, as an alternative, would make an equivalent reduction 
in the amount of any further loan which they might sanction. 


Tipton.—Mr. P. Cardew, the arbitrator appointed to consider the 
agreement betweon the Council and the Midland Electric Corporation, 
has made the following award : ‘‘I decide that according to the true 
intent and meaning of the said agreement the expression ‘ supply of 
electrical energy in bulk to the Council for private lighting purposes’ 
was intended by the parties subscribing thereto to supply to and 
include the supply of electrical energy through distributing mains 
and connections with consumers’ premises laid down and maintained 
by the company as well as the supply furnished through mains laid 
by the Council." He also decided that at the time of the signin 
of the agreement 3d. per unit was a fair price for current suppli 
through the companies’ mains, and that 27 . per unit was a fair 
price for current supplied through mains laid down by the Council. 


Liverpool. The electric lighting accounts for 1902, submitted at 
the last meeting, show a net balance of £33,415. 9s. 8d. The Elec- 
tric Power and Lighting Committee recommend the Council to adopt 
the following principle in dealing annually with any surplus profits 
of the electric supply department—viz., that until the reserve funds 
amount to the limit fixed by the Board of Trade of 10 per cent. on 
the capital expenditure of the undertaking (1) any sum not exceeding 
1 per cent. on the capital expenditure be added to the reserve funds ; 
(2) two-fifths of any profits in excess of the above sum to be added to 
the reserve funds, and three-fifths to be used in aid of rates, The 
sum of £10,000 is to be transferred to the reserve fund, £11,386. 
9s. 8d. to the renewal fund, and £12,029 to the general rates. Irre- 
coverable accounts, amounting to £288. 12s. 5d., have been written off. 


Stirling.—Mr. Hanson’s last monthly report contained the follow- 
ing reference to a short-circuit, which occurred on Dec. 30, actuating 
the automatic cut-out of No. 6 machine and blowing the fuse of 
No. 2, and thus completely interrupting the supply to the town. The 
load was taken up by Nos. 3 and 4, and the supply was thus restored. 
The light was practically extinct from about two to three minutes, 
and below the proper pressure from five to six minutes. The short- 
circuit was located at the switch and fuse box controlling the Livi- 
lands-lane public lamps. The cause of the breakdown in this box is 
obscure, but was apparently caused by the projection of the studs 
carrying the switch terminal through the lining at the back of the 
box, and steps are being taken to prevent the recurrence of such an 
accident. No serious damage was done to any of the plant in the 
station. 


Anglo-American Telegraph Co.—The directors, after placing 
£12,000 to the credit of the renewal fund for the half-year, recom- 
mend the following dividends: a balance dividend of 18s. per cent. 
upon the ordinary consolidated stock for the year ended . dl, 
1902; a balance dividend of £1. 15s. per cent. upon the preferred 
stock for the year ended Dec. 31, 1902; a first and final dividerd of 
ls. per cent. upon the deferred stock for the year ended Dec. 31, 
1902. All the dividends payable on Feb. 7 next, less income tax, to 
stockholders registered on Jan. 6. After paying the foregoing dividends 
there will be balance of about £1,700 to be carried forward to the 
next account. The above dividends, together with those alread 

aid, will amount to £3. Os. 6d. per cent. on the ordinary consoli- 
dated stock, £6 pu cent. on the preferred stock, and 1s. per cent. on 
the deferred stock for the year 1902. 


Blackpool.—Some time ago application was made for £22,000 for 
enlargement of the electricity works. In connection with these exten- 
sions the borough surveyor (Mr. J. 8. Brodie), assisted by the elec- 
trical engineer (Mr. O. Furness) and Mr. Rundall (head of the cleansing 
department), have submitted a dust destructor scheme, which was 
approved by the General Purposes Conimittee on Wednesday. The 
committee intend to purchase plant whereby they can use the heat 
which is now being wasted for driving a motormill which will generate 
electricity. With this new supply of electricity it is intended to 
drive certain machinery in the Rigby-road yard. In addition 
to this it will also be possible to drive the pumps at the 
vid pns pumping station by electricity, and in the event of 
the Highway Committee deciding to have the new stables at 
Rigby-road lit by this illuminant this could aleo be done from 
the destructor works. The Cleansing Committee anticipate that if 
the various committees of the Corporation take advantage of the 
electricity which they will be able to supply them with, the revenue 
they will derive will almost pay the interest on the £22,000 which 
they are borrowing. It is proposed to connect the new machinery 
with that at the electricity works, so that in the event of the destructor 
being closed the electricity engine should not be stopped, 
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Bath. The Council on Tuesday considered recommendations from 
the Electric Lighting Committee for applieation to borrow £50,000, 
made up as follows: for the purpose of carrying out Mr. Manville’s 
(consulting engineer) report, £43,226 ; for excess of commitments, as 
shown by the engineer’s report, £1,032 ; and for extensions of mains 
for new consumers during the next three years, £5,742. An amend- 
ment was moved to the effect that the report be not adopted, that the 
present time was very unfavourable for expending large sums on the 
electric light undertaking, and that by utilising to the uttermost the 
present machinery, buildings, and plant, a very such smaller scheme 
would meet the requirements. The debate was adjourned. 

Power Schemes.—Amongst the coming Power Bills is one for 
incorporating the Antrim, Down, Armagh, and Belfast Electric Power 
Company, with a capital of £400,000. The Cleveland and Purham 
Electric Power Company seek powers to construct additional generat- 
ing stations. The Carmarthenshire Electric Power Company, with a 
capital of £600,000, desire to supply the whole of the county. The 
North-Western Electricity and Power Gas Company, capital £1,500, 000, 
is to supply the whole of the county of Chester and portions of the 
counties of Derby, Flint, and Denbigh. The area of the Fife Elec- 
tric Power Company, capital £600,000, includes the whole of Fife; 
that of the Shropshire, Worcester, and East Derbyshire Electric 
Power Gompany, capital £450,000, the whole of the counties of Salop 
and Worcestershire and a portion of Derbyshire ; and the Somerset 
and District Electric Power Company, capital £750,000, will include 
Bristol and Bath, Trowbridge, Wells, etc. 

Exeter.—Mr. H. D. Munro, the city electrical engineer, in 
reporting on the results of the past year's working of the electric 
light undertaking, states that the number of units sold has increased 
nearly 10 per cent., produced at almost the same cost as the smaller 
number in the preceding year. The coal bill has been reduced by 
nearly £300. The increase in the oil, waste, and water bill is almost 
entirely on the water required for the extrasteam. The repairs bill is 
£50 higher, owing largely to the repainting of machinery, while the 
exceptional riso in the cost of installation material (due to the 
Coronation and other celebrations) is recovered on the receipts side of 
the account. Mr. Munro adds that the department is now bearing 
its full share of £300 of the contributions to other departments, and 
is paying an additional £300 a year in rates, etc., under the increased 
assessment. In spite of these extra burdens the net profit on the 
years working exceeds £1,500, which is higher than ever previously, 
ard brings the accumulated profits to over £5,000. 

Perth.—The electric light has been installed in the Corporation 
swimming-haths. Four are lamps of the British Thomson. Houston 
pattern have been fitted up—three in the large bath and one in the 
small pond—two of them burning in series, and the other two carbon 
lamps, which is practically two lamps inside one globe. Twenty-four 
incandescént lamps have heck laced in the corridors, etc., and all are 
controlled from the office. This work has been carried out hy Mr. 
James MacLeish at a cost of £48. At the last meeting of the Electric 
Committee the chairman explained that already over £43,000 of the 
£650,000 authorised by the order had been expended in connection 
with the works. The electric lighting engineer proposed that increased 

lant to the value of £5,000 should be laid down to meet the increased 

emand for next ycar, and he also suggested that £2,000 additional 
plant should be laid for the supply of the tramways. The first pro- 
posal was remitted hack for detailed report, while the second proposal 
was deferred, it being a matter for the Tramway Committee. 

London Gazette.—A receiving order has been made out in the 
estate of G. Calvert, electrical engineer, 12, Woodville-road, Mildmay 
Park, London, on creditors' petition. "The first meeting in the estate 
of the above will be held on Feb. 2 at 12 noon at Bankruptcy Build. 
ings, Carey-street, W.C., and the publie examination on Feb. 25 at 
11 a.m. at the same place. The last day for receiving proofs in the 
estate of L. Bayliss (trading as F. Terrill and Co., Cordwell and Co., 
and as the Thames Electrical Manufacturing Company), electrical 
accessories manufacturer, Brunswick Park-road, Wednesbury, Ridding- 
lane, Wednesbury, 110, Cannon-street, E. C., and 1 and 2, Bucklers- 
bury, E.C., is Feb. 7. Mr. W. R. Davies, 65, Temple-row, Birmingham, 
is trustees. Mr. C. T. Appleby, 26, Corporation-street Birmingham, 
has been appointed trustee in the estates of J. F. Worthington and 
G. Nuttall (trading as J. Worthington and Co.), electrical engineers, 
Foundry Works, Foundry-street, Hanley, Staffs. An adjudication 
order has been made out against the above. The estate of G. J. 
Lloyd (trading as G. J. Lloyd and Co.), electrical and mechanical 
engineer, lately residing at 109, Chesterfield-road, Bristol, and carry- 
ing on business at Castlemill-street, Bristol, and whose present address 
is unknown, has been released from trusteeship. 

Fulham.—We refer elsewhere to Mr. Fullers appointment as 
botough engineer. At the last Council meeting Mr. Medhurst 
reported upon the construction of a transformer-house adjoining the 
central station, in which it is proposed to instal 500-600 h. p. in order 
to distribute electrical energy to power consumers in the immediate 
neighbourhood ; 100 h.p. will be required from this cireuit to drive 
the brick and flag making machinery the Council are about to instal. 
The tender of Messrs. Fielding and Platt for a 40-b.h.p. two-phase 
motor for driving the above is 1ecommended for acceptance. The 
question of the rupning of the Musgrave engines which has been raised 
by the consulting engineer is to be referred to Sir W. H. Preece for a 
full report upon the steam alternators with regard to their efficiency, 
capability, and suitability for the work for which they were designed. 
The consulting engineer has agreed to pay half of the expert's fee. 
The cost of the proposed transformer building, together with a power 
and lighting main, is estimated at £4,000. The borough electrical 
engineer's last report states that from Jan. 5 to 19, 1903, appli- 
cations equivalent to 272 8-c.p. lamps were received, making in all a 
total of 40,996 8-c.p. lamps. The borough electrical engineer further 
reported that 661 services wcre connected to the mains, representing 
an equivalent of 28,126 8-c.p. lamps, 


Cults.—Since the electric lighting station at Cults was acquired in 
June of last year by the firm of Messrs. Lowdon Bros. and Co., 
Temple Electric Works, Dundee, Edinburgh, and Glasgow, important 
improvements have been effected. The Aberdeen Journal siys the 
confidence inspired by the energy and enterprise of the firm has 
resulted ia an increased demand for the introduction of tho light in 
Cults and the neighbourhood. During last summer two pairs of 
15 feeder cables wero laid, feeding the mains at points about 500 yards 
east and west of the electric station, From the junction of these 
feeders to the mains voltmeter wires are run back to the switchboard, 
thus enahliog the voltage at the end of the feeders to be known and 
kept uniform. Various extensions of the maius have been made. At 
the station a new switchboard, made in the company’s works in 
Dundee, controlling the lighting of the district, has been installed. 
The board consists of six pinels—two feeder panels containing feeder 
fuses and ammeters, two dyuamo panels with automatic switches on 
the positive panel a battery panel containing a battery regulating 
switch, and a voltmeter panel containing a feeder voltmeter and 
dynamo voltmeter. Two of the old engines and dynamos have been 
removed to make room for a new and much more powerful set which is 
to he installed during the spring. The boiler-shed has been remodelled, 
and a new Cornish biler, supplying steam at 120lh. pressure per 
square inch, has been built in, the shed being enlarged to provide the 
requisite accommodation. At present the price of current is 7d. per 
unit, but it may be takeu for granted that a material reduction will be 
found possible when the residents take full advantage of the more 
ample facilities now being afforded for the introduction of the new 
illuminant. 

Gravesend. - A good deal of trouble was experienced in the transit 
£o the Gravesend electric light works of the new (ialloway boiler. The 
hug» cyliuder was brought from London hy road on a trolley drawn by 
a traction engine belonging to the London Traction Haulage Company. 
A fairly comfortable journey was experienced till Roshorville was 
reached on Monday night, when one of the wheels stuck and a 
stoppaye had to be made for the night. Oa Tuesday about 10.30 a.m. 
Gravesend was reached. The heavy tratfic made a noticeable impression 
on the roads. When at the top of Princes-street the engine was unable 
to proceed in consequence of the slippery condition of the wood paving. 
The boiler weighs about 30 tons, and the trolley weighed a ton in 
itself. Though the engine is capable of pulling about 50 tons, no 
progress could he made until the road had been sanded. Quite a 
crowd collected to see the sight. Mr. F. T. Grant, the borough sur- 
veyor, followed the engine alone to note if any damage was done to the 
wood paving. The boiler was taken down Ordnance-road, and when 
Opposite the entrance to the Gordon Memorial Grounds the two left 
wheels of the trolley sank down into the road till the axles touched 
the road. The road at this spot was soft, having been recently 
disturbed, and underground, at a distance of 24ft., were about a dozen 
electric cables. It was at first feared that these would be broken, and 
the town consequently cut off from all electric supply. Happily, this 
fear was unfounded. Hydraulic jacks were 1equisitioned, and the 
men, agsisted by the advice of Messrs. F. T. Graut (borough surveyor) 
and C. T. McInnes (electrical engineer), succeeded after a good hour's 
work in raising the trolley, and the boiler was at last landed at 
the station, though not without further difficulty. —/(/ r«vesend. and 
Northlect Reporter, l 


Bracebridge —Tender are to be invited for the electric lighting of 
the Bracebridge Asylum. Mr. C. 8. Vesey Brown has been retained 
as consulting electrical engineer. It is proposed to lay down an 
electric installation for light and power purposes, both for the existing 
asylum buildings and those in course of construction. Mr. Vesey 
Brown estimates the total number of lamps to be installed at 1,110, 
and says that in order to provide sufficient engine power, storage, and 
cell capacity to light at one time at least 66 per cent. of these lamps an 
engine capable of supplying 75 h.p. or thereabouts would be required, 
and a spare engine should be provided in case of a breakdown or other 
emergencies. In the event of a new boiler not being installed of 
suffieient capacity to supply these engines they could very well instal 
a gas engine to drive two dynamos, and an efficient silencer could be 
placed on the exhaust to prevent any objectionable noise being heard 
in the surrounding buildings. In view of the fact that in summer time 
the engine would probably not be required for more than two days per 
week, the use of the gas-engine was preferable to steam, unless there 
was a boiler of sufficient capacity to supply the engine, laundry, and 
kitchens. The cost of the wiring of the building for the 1,110 lamps, 
switchboards, distributing boards, and underground cables, to supply 
the separate houses, he estimated at £1,500; two engines and dynamos, 
£800 ; storage battery in connection therewith, £700; switchboard 
instruments, £260; boiler, £300; additional buildings, £500; the 
engineer's charges, etc., £406—total. £4,466 or £4,500. The total 
cost would be as follows: labour, £90; coal, at 138. 2d. per ton, 
£137; oil, water, waste, etc., £65; new lamps, £31. 5s.; interest on 
£4,500 at 4 per cent., £180 ; depreciation on £3,600 at 5 per cent. 
£180-—total, £683. 5s. In the event of gas being used, the cost would 
be slightly less, or about £650 per annum. The Clerk: Practically it 
comes to £5,000. 


Scuth Wales Anthracite Coal Co.—WE are informed that this 
company have ordered from Messrs. Ernest Scott and Mountain, 
Limited, of Close Works, Newcastle-on-Tyne, a complete electric 
pumping and hauling plant, com are | the following plant and 
material : One horizontal engine of the long-stroke type to give out 
165 i. h p., working at a steam pressure of 80lb. per squar inch. One 
Scott and Mountain four-pole generator, to give an output of 75,000 
watts, the E. M.F. being 500 volts, and the speed approximately 650 
revolutions per minute. The dynamo will be complete in all respecta, 
including belt pulley and belt-tightening gear. The necessary main 
switchboard, cables, junction boxes, etc., for the installation, together 
with one 42-li.p. Scott and Mountain four-pole motor, for operating a 
main rope haulage gear to draw trucks at a speed of about five miles per 
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hour, the inclination against the load being 1 in 7. Haulage room 
switehboard, together with liquid switch for starting and stopping the 
above motor. One Scott and Mountain three-throw mining pump, 
fitted with rams 7in. diameter by Qin. stroke, to deliver 150 gallons 
er minute, against a head of 340ft. This pump will be driven by 

lt from a Scott and Mountain four-pole motor, constructed to 
give out 25 h. p. when supplied with current at an E. M. F. 
of 450 volts. The necessary pomp switchboard and liquid 
starting switch for starting and stopping the motor. One 
centrifugal pump to deliver 40 gallons per minute against a head 
of bOft. ; this pump will be driven direct by a Scott and Mountain 
enclosed motor of 3 h. p., the motor being mounted upon an extension 
of the pump bed-plate. One pump-room switchboard for controlling 
same. One vertical three-throw ram pump to deliver 20 gallons per 
minute against a head of 100ft. This pump will be driven through 
machine-cut gear by & Scott and Mountain enclosed-type motor of 
3 h.p. The pump and motor wil be mounted together on a 
troley bed-plate, complete with wheels for easy transit in the pit. 
One switchboard for controlling the above. One portable two-throw 
ram pump, to deliver 40 gallons per minute against a head of 100ft. ; 
this pump to be driven by one of Scott and Mountain's enclosed-type 
motors of 5 h.p. The motor will drive the pump by belting, and the 
pump and motor will be mounted upon combination bed-plate, fitted 
with wheels for transport in the pit, together with switchboard 
for same. The whole plant is very complete, and the installation is 
to be carried out in accordance with the most modern practice. 


Birmingham.—-In their last report the Electric Supply Committee 
recommended that the Finance Committee be authorised to apply for 
loans for £3,000 for services and street works, and £2,000 for meters, 
for extensions in the near future. On July 30, 1901, the Council 
sanctioned certain capital expenditure 1 electric supply depart- 
ment, amongst which was a sum of £128,890 for the erection of a 

nerating station on the site acquired for that purpose in Summer- 

ne. The committee now report that the sanction of the Local 
Government Board was subsequently obtained to a loan for this 
amount for a pence of 28 years. The site in Summer-lane was 
acquired, and the plans of the proposed station prepared, largely in 
anticipation of a A Sorina early demand for electric energy for tram- 
way purposes. The abandonment of the Edgbaston and Harborne 
tramway scheme and the present position of the tramway question 
generally have caused the committee to carefully review the whole 
subject, with the object of seeing if there were any alternative 
method by which the ordinary growth of the department could 
be met without immediately embarking on the large under- 
taking at the Summer-lane site. The present rate of iacrease 
in the output of the department amounts to about 10 per cent. 
pt annum. The committee are glad to find that this increase can 
e provided for, certainly for 1905, and probably for 1904, by a com- 
paratively small extension of the plant at Water-street station. There 
is at present some excess of engine over boiler power there, and it will 
be an economy for these plants to beequalised. This can bedone, and 
the necessary additional output provided by the putting in of two 
Babcock boilers and a fifth engine. There is room in the engine-house 
for the additional engine, and space for the boilers can be found by 
removing a coal store to the Summer-lane site. A new stack will also 
be necessary. The total cost of the whole work, based largely on 
definite quotations, will be about £11,500. Having regard to all the 
circumstances, the committee feel that it is wiser to meet the needs of 
the department by the ees of the existing resources, and thus 
avoid as long as possible saddling the revenue with the large interest 
and sinking fund payments which would be involved by the carrying 
out of the work at Summer-lane. It is only right to say that the erection 
of the station there cannot be long postponed, but for the present 
the committee feel that the course recommended by them is the rizht 
one. By thetime it is 5 proceed with the Summer-lane work 
more information will no doubt be available as to tramway require- 
ments, and in the ordinary course the department will be in a better 
position to bear the increased financial burden. The committee 
therefore recommend that they be authorised to carry out the exten- 
sions described, and that the Finance Committee be authorised to 
make application for the necessary loan. In their report of July 30, 
1901, the committee obtained the Council’s sanction to loans amount- 
ing to £41,909, being capital . partly incurred and partly 
estimated, chietly for works at Water - street station. They have found 
it necessary from time to time to authorise certain other capital 
. on works not then contemplated, amounting together to 
£8,782. 7s. 6d , made up as follows: plant and machinery, £7,984. 
88. Ad.; material and work in connection with buildings, foundations, 
etc., £798, 2s. 2d. Full particulars of this expenditure are appended 
to the report. All the work was such as it was either necessary or 
economical to carry out at the time. It has also bcen necessary, from 
the natural growth of the n to incur a capital expenditure 
of £4,449. 10s, in mains and services, for which no provision was 
made in the loan for mains sanctioned by the Council. 


Falkirk.—The clectric lighting station is nearin 
froin a ee of the buildings and plant which appeared in the 
Falkirk Mail we note that the buildings were erec from plans 
drawn by Mr. David Ronald, burgh engincer, and the entire under- 
taking, including the station, plant at the works, public lamps and 
cables, is expected to come out at pretty near the estimated cost of 
£25,000. The works consist of an engine-room, boiler-room, and 
battery-room all on the ground floor, while over the battery-room are 
the offices and stores. The chimney stalk is 130ft. high. To the 
west of the main building there will be a store shed and joiners’ shop. 
Provision lias been made to take a supply of water from the ordinary 
town mains and also from the old water supply of the town. The 
water will be brought in by a J4in. pipe to a store tank situated in 
the boiler-house and pumped into the boilers by 4 feed pump 
by Hall and Sons, Injectors have also been fitted up ind ali 


completion, and 


water going into the, boilers will through a Kennedy meter, 
the amount used being istered. The feed heater is of the 
Joseph Wright type while the economiser is supplied by the Clay 
Oross Company, and is of the Green pattern. The boilers generate 
steam at a pressure of 165lb., and the steam is supplied through two 
separate ranges of steam-pipes to the engine-room. The boilers are 
of the oe marine type, and are supplied by George Sinclair and 
Co., Leith. In the engine-room are three sets of highs engines 
by Belliss and Morcom, Limited, Birmingham, of 150 h.p. each. 
These drive three dynamos by Mavor and Coulson, Glasgow, of 
100 kw. each, and provision has been made for laying down another 
dynamo. There are also in the engine-room two motor-generators for 
charging the battery, and a balancing transformer. These are supplied 
by the International Engineering Oompany, Belgium. The switch- 
board, situated on a platform to the west of the engine-room, has been 
erected by Messrs. Johnson and Phillips, London. The cables are led 
from the switchboard to a cellar underneath, and from the cellar to 
the town mains, and at present four feeders are laid to supply the 
distributing mains. The cables are supplied by the Callender Cable 
Company, London, and are triple-concentric, eee and 
vulcanised-bitumen covered. Behind tke switchboard is situated the 
battery-room, in which there are two batteries of 128 cells each. 
The batteries are supplied by the Electric Power Storage Company, 
London. Adjoining the battery-room is a small apartment in which 
are placed two small motor-generators for charging the defective cells. 
For the lighting of the streets there are 35 arc lampe, and on each 
post have been fitted two incandescent lamps, which will be switched 
on after midnight when the arc lights are switched out. The arcs are 
supplied by Crompton and Co., London, and the posts by the Falkirk 
Iron Company. Is ba Station-road, from the High.street to the 
east end of Gartcows-road, will be lighted with Nernst lamps, which 
wil be fitted to the existing standards. For the lighting of 
this thoroughfare 14 lamps will be put up. The conduits in 
whieh the cables throughout the burgh are laid were supplied 
by the Albion Clay Company, and are Sykes's patent. These 
were laid by the town's workmen, under the supervision of the 
burgh's resident electrical engineer, Mr. John M'Millan, A. M. I. M. E. 
The contractors for the work at the station are: builder, John 
Maxwell: plasterers, Messrs. Buchanan and M’Donald; joiners, 
Messrs. J. and P. Dewar; plumber, Robert Brown; slater, John 
Happer ; and painter Jas. Marshall. The buildings will be lighted 
throughout br essrs. Laurie and Oo., electricians, Falkirk. Messrs. 
Burstall and Monkhouse, London, are tho consulting engineers. The 
work was started in June of last year, and while it was expected that 
everything would be in readiness for the inauguration of the light 
early in January, we may safely state that the opening ceremony will 
not take place for at least a month yet, and after all this is no 
remarkable miscalculation of time when the extent of the undertaking 
is considered. 


PROVISIONAL PATENTS, 1903. 


JAN. 19. 

1239. A combined traction, telephone, and fire-alarm or muni- 
cipal telegraph. Alfred Charles Brown, 7, Queen’s-square, 
Finsbury-avenue, London. 

1955. Improvements in and connected with electrical trolley 
standards. Robert Harding Rains, 362, St. Helen's-road, 
Bolton. 

1259. Improvements in or relating to electrical motors, 
dynamos, and the like. Humphrey Thomas Logan, 95, 
Bedford-hill, Balham, London. 

1270. Improvements in electric switches. Arthur Sidney Moore, 
11, Southampton-buildings, Chancery-lane, London. 

1293. An instrument for facilitating the measurement of 
magnetic induction in air-gap, or neighbourhood of 
dynamos and such like machines. William Henry 
Fullarton Murdoch, 55, Westbourne-park-crescent, Padding- 
ton, London. 

1205. Automatic and electrical railway working and con- 
trolling safety system. Dorabji Merwanji Daboo, Moher 
Cottage, Mahim, Bombay, India. 

1299. Improvements in or relating to safety appliances for 
the prevention of injury where a trolley line or 
other live conductor breaks. William Henry Stewart, 
6, Lord-street, Liverpool. 

1320. Improvements in eleotrically-oontrolled power-trans- 
mitting and speed-changing apparatus. Leon Jules 
Le Pontois, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

1321. Improvements in etic looks for miners safety 
lamps. Paul Wolf, 11, Southampton-buildings, Ohancery- 
lane, London. (Complete specification.) 

1324. Improvements in electric aro lamps. Otto Kohn and 
Maximilian Abt, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, Londen. 


JAN. 20. 

224914/02. Improvements in electromagnetic releasing 
meohanism for electric switches or cut-outs. Charles 
Mark Dorman and Reginald Arthur Smith, Ordsal Electrical 
Works, Salford, Lancs. (Date claimed under Patents Rule 19, 
Oct. 15, 1902.) (Oomplete specification. ) 

1416. An improvement in miners’ electric lamps. Henry 
George Prested, Birkbeck Bank-chambers, Southampton: 
buil , Chancery-lane, London, : 
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1417. An improvement in collecting electric currents from 
armatures of unipolar dynamo-electric machines. 
Francis Edward Elmore, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 


JAN. 21. 

1450. Improvements in lifesaving guards for electric tram- 
ears and the like. Arthur Kershaw, William Kershaw, 
and John Harrison, 17, St. Ann's-square, Manchester. 

1467. Improvements in party-line telephone circuits. Harold 
Sparke Distin and Albert Siberry, 66, Wind-street, Swansea. 

1488. Improved apparatus for recording telephone or other 
oral communications. Arthur Cryer and Edgar Charles 
Newby, 22, Southampton-buildings, Ohancery-lane, London. 

1014. Improvements in clockwork operated electromagnetic 
circuit controlling apparatus. Martin Danziger, 18, 
Buckingham-street, Strand, London. 

1516. Improvements in cirouit breakers or interrupters suit- 
able for the eleotric igniting devices of automobiles 
worked by internal-combustion enginos Armand 
Fouet, 37,  Essex.street, Strand, London. (Complete 
specification.) | 

JAN. 22. 

1529. Improvements in insulating material for dynamo- 
electric machines, electric motors, and conductors, 
Harry Oliver and George Joseph Philpott, 45, Waldegravo- 
road, Brighton. 

1540. Improvements in means for metering aud registering 
electrical energy to be charged for under varying 
conditions of supply. The Electric and Ordnance Acces- 
sories Company, Limited, and Leonard James Aron, 24, 
Temple-row, Birmingham. ' 

1561. Improvements in appliances for intercommunication of 
telephones. George Lee Anders and Robert Tweedy Smith, 
61, Uarey-street, Lincoln's.inn, London. 

1563. Improvements in electricity meters. Harry Nunns, 40, 
South-parade, Halifax 

1598. Improvements relating to electric ignition apparatus 
for explosion motors. Ferdinand Charron, 18, Bucking- 
ham-street, Strand, London. (Complete specification.) 

1603. Improvements in or connected with electric hoists. 
William Harding Scott, 47, Lincoln's-inn-fields, London. 


JAN. 23. 

1634. An improved trolley frame and bracket for use 
electric overhead tramoars and the like. William 
Hunt, 6, Finkle-street, Stockton-on-Tees. | 

1635. An improved method of insulating and fixing electrical 
switches, etc. Charles S. Northcote, 31, King-street, 
Covent Garden, London. 

1638. System of electric goods traction. Thomas Robert Olleren- 
shaw and Egmont Charles Hoegerstaedt, 5, John Dalton- 
street, Mauchester. 

1670. Method of generating electricity. James Henry Reid, 
321, High Holborn, London. (Complete specification.) l 

1676. Improvements in electrodes for accumulators. Achille 
Meygret, 55, Cannon-street, London. 

1717. Improvements in the method of drying materials which 
clog or matt under compression, and other substances 
and materials either by hot air or by the use of 
electrical currents. James Doull, 678, Salisbury House, 
London-wall, London. ! 


JAN. 24. 
1735. Improvements in insulators for electric wires or oables. 
John Stanway, Arthur Richard Freakley, Frank Burton, and 
Edwin Cooke, Imperial-chambers, Albert-street, Derby. 


1748. Generating electricity from the force of the sea. George 
Weldon Patterson, Fanldhouse, Linlithgowshire. l 


1749. Device for carrying guard wires of trolley wire systems. 
James Kerr Forrest, 62, St. Vincent-street, Glasgow. 


1776. Improvements in electric switches. Charles Ernest Hunter 
and Percy Hulme, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED 
- — To be published Feb. 17, 1903. 


' 1901. 
$6347. Systems of electric generation and distribution. 
British Thomson-Houston Company, Limited. (Hewlett.) 


1902. 


1446. Electrically signalling on and stopping trains on rail- 
ways, and apparatus for that purpose. Imray. 
(Pfirmann and Wendorf.) 


1475. Feeder pillars for electric traction. Beckingsale. 

1961. Method of heating metals in electric baths. Girlot. 

2065. Driving gear for electrically-propelled vehiolos. Wise. 
(Maschinenfabrik Oerlikon ) 

2203. Ladders for trimming arc lamps. Donkin and Mackay. 

29064. Electric insulating compeunds for conductors and the 
like and method of applying same. British Thomson- 
Houston Company, Limited. (Thomson and Callan.) 


2492. Connections for concentric electric cables. Lunn. 

2498. Casings for electrical conductors, gas and water pipes, 
and the like. Palmer. 

2060. Brush-holders for dynamo-electric machines. British 

Thomson-Houston Company, Limited. (Erben.) 

. Electrical ship log apparatus. (Walker and Walker.) 

3819. Storage batteries. Niblett. 

. Electric switoh. Faraday. 

Switch for operating electric currents. Rawlings. 

4930. Galleries, holders, or supports for the globes of 
incandescent lamps, aleo applicable to the globes 
and shades of electric, oil, and other lamps. Jauncey. 

5812. Liquid resistance or switches for electrical purposes. 
Woolliscroft. 

5997. Controlling of electric circuits. De Ferranti. 

6033. Magnetic compasses and surveying instruments. 
Steward. 

6233. Automatic electric circuit breakers. De  Ferranti, 
Garrard, and Olothier. 

6654. Electric switohes. Bray. 

Systems of electrically controlling mechanism applio- 

' able to ships steering gear, turrets, and the like. 

British Thomson-Houston Company, Limited. (Day.) 
Electric motor control systems. British Thomson-Houston 
Company, Limited. (Linn.) 

8558. Eleotric motor centrol systems. British Thomson-Houston 
Company, Limited. (Linn.) 

Starting switohes for electric motors. Weaver. 

11074. Forms for use in winding armature ooils and the 
like. British Thomson - Houston Company, Limited. 
(Lund skog. ) 

Apparatus for automatically starting and stepping 
electric motors. British Thomson-Houston Company, 
Limited. (Mackinvosh.) 

19671. Telephone systems. Burke. 

Electric railways on a sectional conductor system and 
signals therefor. Farnham. 

Eleotric measuring apparatus, especially applicable 
in series arc lighting circuits. Fleming. (Date applied 
for under International Convention, Nov. 21, 1901.) 

17002. Manufacture of cenducting materials for electricity, 

applicable more partioularly for use in the rubbing 
or sliding contacts of dynames and electric motors. 
Löwendabl. 

17923. Eleotric are lamp. Rignon. 

20456. Quick-break chopper switch for high-voltage currents, 

with automatic spark extinguisher. Volkmann. 

20755. Electrica) controlling apparatus for electrical motors 

and the like. Imray. (Sprague Electric Company.) 

21470. Electrically actuated and controlled clocks and other 

time-recording apparatus, Carruthers. 

22635. Antiseptic telephone mouth-pieces. English and Burns. 
. i for under International Convention, Oct. 28, 

23048. Winding device fox! cables to which movable electric 

apparatus is e en Ackermann and Engisch. 

23661. Eleotric incandescent lamp socket. Jäger. 

23969. Projectors for alternating-current lamps. Engelsmann. 

24598. Eleotric furnaces. Hammond. 

25330. Systems of electrical distribution. Peck. (Date applied 

for under International Convention, March 21, 1902.) 

25671. Electric switching arrangements. Rennert. 

25748. Electric switching arrangements. Rennert. 

26477. 5 motors conneoted in cascade system, 

e Kandó. 


COMPANIES' STOCK AND SHABE LIST. 


Name. prs Last price 
Commercial and Industrial.— £ 2 
Alliance Electrical Co., 5 pe cent. Cum. Pref., Nos. 1-70,000 1 .. be 
Aron Electricity Meter A a Cum. Pref. Shares, 1-125,000 1 .. i-i 
Ordinary, L195000... 5 50 o nee euo ss "n 
British Insul and Helsby Cables, Ord., 1-70,000 ...... 5 .. 7 
—— per cen f. 500 CCC 88 — 
——— per cent. Mortgage Debentures ................ 100 .. 104-1 
— (1902 Issuee·eĩĩĩĩꝛ7ʒ eer reto 100 .. 104-108 
British Westinghouse Elec. and Manuf..6 per cent. Pref... 5 108005 
——— per cent. Mortgage Debenture Stock 100 .. 1 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. pi 
— Non. Cum., 6 per cent. Pref. .................... 2 158 
—— 44 per cent. lst Debenture Stock ................ 100 .. 100-1 
——- 4 per cent. 2nd Debenture Stock ................ 100 .. 91-96 
Callender's Cable, Debentures ................ eee eee nnn 100 .. 108-112 
— ü e e a Euh RE ars Shas eee NE 5 .. 1415 
b per cent. Pref. ......... ccc . . 5 .. 54-6 
Crompton and C0000 $ as Car 
6 per cent. Debentures ..................... 100 .. 101-106 Wc 
Edison and Swan United, A” Shares, 1-99,261 .......... ð n. * 
* A" Shares, OI-O17, 19 5 .. N. 
5 per cent. Debentures eee 100 .. 
4 per cent. Deb. Stock, Read 74-78 
Electric Construction, Limited, Nos. 1 to 112,100 2 . 142 
7 per cent. Cumulative Pref. .................... yx 971 
4 per cent. Perp. lst Mort, Deb. ..............«* 100 .. -100 
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Name. L3 Last price. Name. pm © Last price. 
£ £ Rail k £ £ 

General Electric Compan 7 (1900), 5 pro cent. Cum. Pref... 10 10-10 Gata oe me JV 100 .. 108-111 

4 per cent. 1st Deb. Stack. . . . 00 100-1 4 per oent, Pret. ...............- eee 100 .. 105-108 

W. T. Henley's Telegraph Koia a F 8 16-17 eferred ..................... 100 .. 113-116 

44 per cent. Preference .......................... 5 d — | p.c. Deb. Stock (Prov. Script Certs., fully paid). . . 114-117 

per cent. Debentures da sud ia Ud Qaa case 100 109-113 City and South London, Consolidated Ordinary .......... " 1511 

India Bu , Gutta Percha, and Telegraph Works ...... 10 19-80 —— 4 per cent. Debenture Stock kd 10 .. 115-11 
per cent, Debentures ...................... eee 00 101-104 —— 5 per cent. Pref. Stock 3 B ( DAD 100 .. 130-133 
Parker, T Limited, Ordinary ........................ 10 144-154 B 8 100 .. 129-132 
Telegraph Construction and Maintenance ................ 12 37-40 3 " %; 100 .. 124-128 
5 percent. Bonds .......................eeeeess 100 101-104 Liverpool Overhead, 5 850 cent. Pref. .................... — . 13-134 

ary, VINN ee ee ee eo oe ee „ „644 rv eo 

iu 4 per cent. Mortgage Debentures, Red., 1-1,700.. — .. 102-104 

Electric Lighting and Supply. Waterloo and City, Ordinary ...................-...-... LO WW 96-99 

Blackheath & Greenwich District 3 1, 1 s oki 1 B-s 
——— 4, per cent. Deb. Stk. Certs., Red .... 100 . 113-116 Electric Tramways.— 

Bournemouth and Poole, Ordinarv ...... 3 10 124-134 Anglo-Argentine, 1-260,007 5 44-4 
%%% oe TO o ee 5 wee Permanent 6 per cent. Debenture Stock, 1888... 100 . 120-1 
—— — 6 per cent. Cum. Second Pref., 15,001 22, 500 .... 10 1 1 Blackpool ind Fl bend Tramroad . 10 8 12 -134 

44 per cent, Debenture stock, Red.. 100 103-1 ishing Teamway invest Lin. Ord., 1.75 000 5 5 $3 

Bromley (Kent) Electric Light and Power Co. 45 per cent. ig 5 : ent: Cum. Pref., Nos. 1-75,000 . B 5 

lat Debenture Stock, Redl... 00 .. 102-105 Ib e RM CR E all 710015. 20 104 
Brompton and Kensington, Urdinary ................. - b .. 104-103 British Columbia Rlectrio Railwa Co., Ord., Nos. 1-20,000 100... 72.77 
7 per cant py hed sauna Sia gaat Dae eS 5 a Non. Cum. 5 per cent. Pret. Nos. 25,001-38,600.. 100 .. 92-97 

. Nos. 1-80,000.... 5 ors au, it Percent lat Mt. Doba., Nos, L5250,9f aeach 40 . 102-104 p.o. 

cambrlige ede n, Quy, Ld, fi) Grd" d fep rib Masel Teaztlon Önd 130000 Æ 60b 0000.. i o dp 

Central Electric Supply, ] Lä., 4 per cent. Guar Deb. Stock 100 106-109 8 jc ES Sent Perpetial bebonture 8500 „ " : a 

Charing Cross and Strand 5 4-10 nenos "A" 6 per cent. Cm. Fl., 1.406000 5 9.50 

Nos. 60,001-70,000 )) 5 -94 4 1 6 per dent. Om: PE 197 800 . . 5. 55 
er cent, Cum. Prol. oo one . 5. 53-6 5 p Deb stook bel 00 e 100 104.107 
ity Undertaking," 44 p.c. Cum. Pret., 140,000 | o 43 Pv. Cert., al VCC 10 96.99 
4 per cent. Debenture Stock, Red. (Prov. Corts.) 105-1 Cape Electrio Tramw Nos. 1 “400, 00 1. 2425 
Chelsea 3 ,, ressos aasaer s endi ec 109 5-5, ape f n Nan 8 „ rT ds $ 
!; a aa 100 108-111 City of Pirm en lat Morte eb. 1. A 000 (1917 "10 7" 101 
City of Lenton, Ordinary. osos . . . . . . . .... 10 10-11 LU DUE M TN EE AN qe 
6 per cent. Cumulative 77C§ö%Ü ¼ cate SR 10 134-144 en t E 355 m bey k, Re ae 8.81 100 101-103 
5 per cent. Debenture Stock .................... 100 122-127 K Ele n ve and n Co Ordinary |... 10 7 15M 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) 102-105 Cor e 3 gating BEY asi 107 12 
County of London and Brush Provincial, , Ordinary........ 10 17.48 e c USA uu t 10 . 9599 
6 r cen um e ET AA EE AE „II | — 0 AV'MPBERBVSERNAVTE „ „e „„ S ed . f 
44 per cent, Debentures Frov. Certa. All pd. Rd. 100 107-110 Dublin. ynited polled Now within 1.66, o re ERE CS 
Rdmundsons' Electricity Corporation, Ordinary,1-12,400.. 5 64-7 perc? t. Mort. Debs., 1-3,000, Red 100 |! 9598 
6 per cent. Cum. Pref. .......................... 6-64 miei Ondine „FC QR eS E al. 2222) 
r cent. First Mort. Deb... 00nn, 100 105-108 cdd qoe TATE mg c ee al! 144.15 

Electric Lt. Tractn, Co, of Aust, Ld p.e Cm. Pf.,1-20,000 ) .. — $4 ap per cent. Deb. Stoc... 100 .. DB 

Folkestone aeri Sa ply, Ltd. “Ord, N Nus. l- 10,000 „ y 3 Isle of Thanet Electric TOL 00 000 s and Lighting, 5 per cent. es 

per cent. F rt Deb Stock, Red. llann. 100 102-1 Cum. aan 2i Te iri VVV 100 92. 

Hove Elodie Lighting, Limited, Ord., 1-11,000 .......... 5 74-84 Kiddormi ** via d District Lichtin and Traction. Pref. 5 

Kensington & Knightshridge Elec. Lt., „Ltd, Ord., 1-21,000 5 10-1 idderminster an Fi guy mpen Ar , * 10 114.113 

4 per cent. Debenture Stock, Red. .............. 00 101-104 London United Tiya e A epe . 100 105105 

Kensington and Knightsbridge and Non ig Hill ........ 00 . 104-107 1185 5 ae i wdi sioi 1 1 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93.10; etropo 5 Der 8 ent Cum. Pret., 500, 00.813,01 1 "n i 

ee ar oeat he ¾ 8 TE ELI ET. rer. 18 205 
— — 4 per cent. lst Mortgage Debenture Stock, Red... 100 96- per cen eee E E E ys : 

Metropolitan, Ordinary jj . 10 1718 55 Mortage Debentures: ll. so eae): 0 104.108 
——44 per cent. drei Mort rigage | Debenture Stock . ++ MO 107-112 ham, 5 par Gant: DUM M Satcher E io n pa 

„%% ᷑ VT | perth Hien, framwersQW A S pot cot i MGE Det Ri 100 — Bl 
. Bere eter d ZO Gop | Potteries iectrte Traction, Ordinary, 2, 667-40,000 ..... 8 — 89 
Notting Hill Electric Lighting ie, 10 1475 9 per cent, Cum. Pret, 1 Stops R . Y0 . 106-109 

4 per cent. First Mort. De os. 1- 500 (Reg.) .. 100 101-104 h AL Prins Excotelo Traction and. Power Chica a ue 
Oxford Electric, Ordinary, 1-96 and Ys 10,30... 9 5 5-6 Sout 220000 oo pan 1 1 
4 per cent. Debenture Stock nn 100 97-100 51, 132 6 per cent. Preference .................. 188. .. 14 [16-15/16 

River Plate Electric Light and Traction, Deb............. 100 78 83 pe c e At n 

Roya aree Mortgage. mee Pedentares et. i e. en. 100 101-105 == — 250 000 44 per cent, Debenture Sto 90 f. a... 90 p. o. 

Smithfield Markets Electric Supply Ltd., Ord., 1-12,000.. 5 2i 2 Telephones.— 

r cent. Debenture Stock .................... 100 .. 80- e 
South London, Ordinar dg . 5 3-5 National Telephone, Preferred .......................... 100 .. 97-99 
Bt. James's and Pall Mall, Ordinary, 101-20,080 .......... 8 . 144-1 Deferred Stockckõ n 100 .. 72.74 
7 per cent, .. kie ra der kid RES E 5 .. 97 6 per cent. Cum. First Pref. .................... 10 .. 15414 
per SB. 185 OM "EE eme x n En —— 8 p one inen 5 us FF 8 - nr 
rban Electric upp rdinary, 8-30,007 ............ — Cum. Third Pref. .............. — 

5 5 per cent. Gu mulative Preterence; 50 da 80,000 5 ux —— 34 per cent. Deb. Stock, Red. .................... 100 .. 94-96 

Westminster, Ordinary ......... 5 114-124 —— per cent. Deb. Stock, Red. e .-. 10 — 101105 
——— 5 per cent. ‘Cam. Pref., 110,101-138,241 .. .. ...... 5 n Oriental Telephone and Mete Company — la l 

TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 

| Traffic Returns for Increase or Ps M Accounts for past year. | Cost 

Line. | week | . decrease. oe rs per 

| C t n Total | P C il P ra a Mil f nile 
urren 0 assengers Car miles Pas - Car e of | mile. 

omms] 1903. | 1902 | Week. year. | 1901. 1900. | Ending receipts carried | m aee mile (rick 

e £ | £ £ £ | £ 4. 
Aberdeen Corporation.......... Jan. 17 714 586 + 128 + 7,996 181 174 May 31 | 37,931 9,099,715 794,641 1,970 | 6'14 
'irmingh: Tri ENB: wee cece — — — — — — — — — — 

Birkenttead Oorpotation .. b — | 24 ur. 51 31,593 | 6,456,361 2 2 — 
Mackburn Corporation „ 23 62 608 + 21 + 4,555 | 24 — ! 26, — 738,557 ,085 — 

Blackpool Corporation..... „ 22 204 | 247 + 7 + 689 164 — Mar. 51 41,818 5,809,190 758,963 5538 — 

Blackpool- Fleetwood Tramw: ys » 24 164 161 + 5 ＋ 39 160 — Dec. 31 31,391 1,902,632 969,827 5800 725 
Bolton Corporation „ 25; 1,596 | 1,311 + 234 4 5.7984 32 — | 77,274 | 15,828,933 ' 1,705,580 420 | — 
Bradford Corporation .......... — — — — — 61 = Mar. 31) 70,213 — 1,530,531 5150 757“ 
Bristol Tramways Company „ 23 4,116 5,900 + 156 — 914 49 Dec. 31'210,112 ' 36,714,906 | 5,462,039 ,080 6:31 
Carlisle Tramways Company... — — — —— — | — — „ 511 8,675 : 2,010,873 523,044h — 74:65 
odere Tad bation ip „ 24 6,76 | 6,016 + 1600 + 1,47% 12 12 „ 31/335,086 | 41,188,389 | 1,243,750a ,923 |34:89a 
City and South London R ailw ay „ 25 3,367 2,900 + 458 + 1,622 124 5 M 51 62,0014 7.008, 8420 1, 234, 730 9,010 — 
Cork E. T. and L. Company ....| „ 24 379 357 + 22 — 7 15 13°69 | — | 23,921 5,714,325 855,332 1,590 — 
chuck" ud P per i EE Oo E n s 7} 57 Mar, 31 10470 | 2,114,983 | 217,891 1,398 | 1256 
Dover Corporation „ 21, 19| 170 — 1 + 4, 4 — „ 51 11,864 | 2,905,823 270,588 0.979 1055 2,630 | 965 
Dublin & Lucan Electric Railway, „ 25 | 84 82 + 2 — 44), 63 63 Dec. 31 5,553 362,484 101,464 | 368 |1320 823 808 
Dab lie pistes ecke. „ 295 em | 70 — 31 ) 15 € 46 | , 81 246,258 | 45,813,734 | 6,670,000 | 129 | 889| 5,850 | 571 
Dundee City Tramways t AINE uw a 22 — May 15 26,058 | 6,393,412 446,350 (098 |140 | 1,180 | — 
Glasgow Corporation „ 24 11,678 | 10,639 4. 989 + 2,330 | 104 95 „146e | 155,295,378 11,955, 090 |1171| 5,597 7:51 
Halifax Corporation — = — : — 271 184 | Mar. 51 94, 969 | 1 „175,924 | 1,065,764 100 124 1,960 9:67 
Huddersfield Corporation „ 24 892 84 4 B — 48 48 Sept. 50 29,0614 4,619,813 626,031 1:5 11:14 000 |1129 
Hull Corporation, E. £ » 25 1,659 1636 + 25 + 3,338 19 94 30) 72, 331^, 17,264,015 | 1,647,026 100 |10:54| 3,810 | 4°72 
Liverpool Corpor: ation „ 17 8485 | 8.735 - 250 + 239 85 78 Dec. 31 87, 707 +, 21,065,999 | 2,218,696 | 1°11 9:49 | 5,004 507 
Liverpool Overhead Railwi „ 25 1.454 | 1.343 + III + 298 154 154 June 50 69,152 | 8,426,976 787,010 |197 |2107a| 4,450 15 94 
Newcastle-on-Tynt Corpora ‘tion — — — — — — — — — — — — — — 
Porimmout h Corporation. . — — ex dp mb — 29 — — | — WEE e — — — — — 
Sheffield Corporation „ 25 3,98 — | — E 464 — Mar. 25 191,88 | 3,791,995 093 |1201| 4,140 | 7-827 
Southampton Corporation » 2 772 730 | + 42 — 11 — " | 87³ 1,761 ,149 696,159 1:45 9-95 | 2,630 2 
Sunderland Corporation — — — — — 19 17 „ 31 87, 307 13,569,808 | 1,170,207 101 11175 3,380 | 6°31 

Includes maintenance of permanent way and proportion of profita paid to the tramway companies for term of unexpired lease. a Train mile, 
à Half-year's figure 98. c Include rali and tram. d Total receipts. — e Electric traction only. * Including one section of ho rse traction. 


T THE ELECTRICAL ENGINEER, FEBRUARY 6, 1908. 


— ——— — M — — — 


NOTES. 


Royal Institution.— A general monthly meeting of 
the members of the above institution was held on Monday 
afternoon, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. The following were elected 
members: Dr. Louisa Garrett Anderson, Dr. Henry T. 
Böttinger, Mr. W. Child, Mra. Ionides, Miss E. Lea-Smith, 
Sir Frederick Treves, Bart., and Mr. W. Whitehead. 


Central Technical College. The fifth annual dinner 
of the Association of Old Students of the Central Technical 
College will be held at the Trocadero Restaurant, Piccadilly- 
circus, on Friday, Feb. 20, at 7.30 p.m., Prof. W. C. Unwin, 
F.R.S., president of the association, in the chair. Tickets 
(price 5s. 6d.) can be obtained on application to the 
hon. secretary, Dr. E. F. Armstrong, 55, Granville-park, 
Lewisham, S.E. 


The Niagara Power Station .—From information 
received there has been a disastrous fire in the power 
station at Niagara, but up to the time of going to press 
an account of the actual damage done has not come to 
hand. We understand, however, that the plant has been 
damaged to such an extent that the supply of electrical 
energy to works in the neighbourhood, and also the trans- 
mission of power to Buffalo, has been interrupted. 


Alternating-Current Systems.—On Friday last 
Mr. H. S. Meyer, designing engineer in the alternating- 
eurrent section of the British Thomson-Houston Company's 
works at Rugby, lectured before the Coventry Engineering 
Society, on Some Points on Alternating-Current Systems: 
with Particular Reference to Alternating-Current Motors.” 
His remarks were illustrated by lantern slides; and at the 
conclusion of the meeting Mr. Meyer was heartily thanked 
for his instructive lecture. 


Instruction on Electrical Traction.— A not 
unimportant sidelight on the progress of electrical traction 
in this country is the arranging of a special scheme of 
instruction with a view to establishing a school of electric 
traction at the Battersea Polytechnic. The Technical 
Education Board has made a first grant for equipment, 
and it is hoped within the course of the next year to pro- 
vide apparatus and machines required for adequate practical 
instruction, so as to meet fully the requirements of students 


preparing for or engaged in any branch of electrical 
traction work. 


British Enterprise in Mexico. —AÀ scheme to supply 
the city of Mexico with electric light and power is now 
being promulgated in London. From the information to 
hand, the promoter of the British company which has 
secured concessions with this object is Mr. Mackenzie, 
president of the Canadian Northern Railway. Although 
virtually a British company, about two-thirds of the total 
proposed capital of £2,400,000 has been subseribed in 
Canada, and it is hoped to raise the balance over here. 
The power plant is to be capable of developing 80,000 h.p., 
and will require about two years to build. 


Electric Block Signalling.— We note with interest 
that the Sykes electric block interlocking system has been 
adopted by the Bombay, Baroda, and Central India Railway 
for its lines at Bombay. Although the system has been 
installed on many railways in other countries, we believe 
this is the first case of the use of any electrie interlocking 
system on Indian railways. A further installation of the 
system is being erected at the ether extremity of the 
Central India Railway at Delhi, and is now almost ready 
for operation. The main features of the Sykes system 
have been d cribed by us in previous issues. 
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Northern Polytechnic. — Mr. T. J. Macnamara, 
LL.D., M.P., distributed prizes and certificates to successful 
atudents attending this polytechnic in the hall of the 
institute on Friday night. Sir Albert Rollitt, LL.D., 
M.P., occupied the chair, and there was a large assembly. 
Some 370 awards were made to the students as a mark of 
appreciation of their work in the past year. In magnetism 
and electricity certificates were awarded to Messrs. B. Bray, 
W. Cammock, H. Maepherson, V. Nicholson, W. H. Rees, 
F. V. Robinson, and H. W. D. Ward. Mr. A. G. Moore 
was the sole recipient of a certificate in electric light and 
power. | 


Power Development in Switzerland. — The 
Electrotechnical Society of Switzerland has recently 
published figures indicating the progress of power develop- 
ment in that country, from which it is seen that for its 
size Switzerland occupies a very satisfactory position as 
regards the electrochemical and electrometallurgical indus- 
tries. There are reported to be 235 distinct installations 
of electrical power, of which total 215, or 91 per cent, are 
operated by water. The maximum aggregate power avail- 
able is 160,900 kw., which gives an average of 680 kw. for 
each installation. The average aggregate power in use is 
104,000 kw., and of this total the electrochemical indus- 
tries account for 24,000 kw., or 23 per cent. 


A Mountain Railway.—In the Tyrol district of 
Switzerland an interesting example of a mountain electric 
railway is under construction. It is only about two miles 
long, but it is accounted the steepest line in the world, 
reaching to the summit of the Col de Mendel at a height 
of 2,550ft. from the village of Kaltern. The maximum 
grade is 64 in 100, surpassing that of the Stanserhorn 
line, which formerly held the European record. Electricity 
is the motive power, the “cog” or middle-rail system 
having been adopted. The completion of this railway 
will enable the ascent of the mountain to be made in just 
under 30 minutes, which is a reasonable speed under the 
circumstances. The present route by road occupies the 
tourist four hours. | 


State Laboratories.—The commission which was 
appointed early last year to consider the establishment of a 
State electrical laboratory for New York has just com- 
pleted its report commending the proposal. An appropria- 
tion of £55,000 is to be made for buildings and electrical 
equipment, and the laboratory will be established in eon- 
nection with the Union College at Schenectady, whieh is 
thought to enhance its value to the State considerably. 
The object of the institution will be similar to that of the 
National Physical Laboratory at Bushey—i.¢., to provide 
authoritative information on all questions of electrical 
science, and official standards for electrical measuring 
instruments and apparatus, electric wiring, and the general 
use of electrical energy. 


Punkah Pulling in India.—Experience has shown 
that the cost of installing electrical plants for punkah 
pulling and lighting in the barracks im India will be pro- 
hibitive if undertaken on the basis at first contemplated. 
The Government have now appointed a committee to 
reconsider the matter with a view to carryiug out the 
work at less expense. A writer in a Calcutta contemporary 
gives as the reason of the high cost of the early installa- 
tions the number of special conditions whieh were imposed 
on the contractor. He goes on to point out that if all 
electrical apparatus and supplies were standardised, a more 
satisfactory plant would be obtained at lower cost and in 
less time, and the question of renewals aud future exten- 
sions considerably simplified. The step which the Govern- 
ment has now taken towards securing cheaper plants may 
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probably result in a decision in favour of standardisation, - 
and for this reason the committee’s report with reference 


to the punkah-pulling plant will be awaited with interest. 


Psychical Research.—Sir Oliver Lodge addressed a 
meeting of the Society for Psychical Research on Friday 
evening with reference to the work of the society. He 
stated that an endowment fund amounting to £2,000 had 
been started in order to provide the material means of 


attacking the problems which the future might disclose. 
As soon as a capital sum of £8,000 had been attained, it 


was proposed to offer a research scholarship in psychical 


science. In the course of his address Sir Oliver Lodge’ 
dilated on the many and important objects towards which’ 


the energies of the members should be directed. Already 


the discovery of telepathy constituted the firstfruits of. 


the society’s work, and it had laid open the way to the 
discovery of much more. 


human faculty, human personality, and human destiny. 


Municipal Committees.—The essence of successful 
work as far as municipal authorities are concerned, lies 
frequently in the exercise by members of committees of a 
certain amount of secrecy as to negotiations in progress. 
When the converse is the case, any member opposed to 
the majority of the committee can so hamper negotiations by 
prior publication of his views as to render all business 
practically impossible. We have recently had an instance 
of this brought to our notice with respect to a town in the 
Midlands. One member of the committee having in hand 
negotiations with a power supply company, took it upon 
himself to publish his views of an intricate matter which 
was being considered by the legal advisers of the corporation. 
As a result, a long debate took place at the ensuing meeting 
of the corporation, which was not only an utter waste of 
time, but also exasperated the company, with whom an 
amicable agreement was being considered. It is most 
important that the committees of any public body should 
bind their individual members to secrecy until such time 
as the committees’ reports have appeared on the corporation 
agendas. 


“Science Abstracts.”—We are reminded of the 
change which is being made in this publication this year. 
For the reasons we gave some time ago, Science Abstracts 
will in future be published in two sections—i.e., Section A 
(physies) and Section B (engineering). Either section may 
be purchased separately at 18s. each, or the two sections 
combined for 30s. Our attention is also ealled to the fact 
that the American Physical Society is now joined with the 
Institution of Electrical Engineers and the Physical Society 
of London in the direction of the publication, and has 
elected Prof. E. H. Hall, of Harvard University, as its 
representative on the publishing committee. The 
American Institute of Electrical Engineers is also co-operat- 
ing with the committee, and taking special means to bring 
the publication to the notice of all their members, who 
will in future be able to obtain it at a reduced subscrip- 
tion rate. Of course, the above prices only apply in the 
case of the general public, members of the Institution of 
Electrical Engineers having the privilege of purchasing 
each complete issue for an annual payment of 7s. 6d., or 
the engineering portion alone for 5s. per annum. 


Power Development of British Columbia.— This 
colony is rapidly taking advantage of its natural resources 
in water power for the development of electricity. One of 
the most important schemes at present on hand has for its 
object the supply of electric power and light to the town 
of Vancouver, and of New Westminster, 12 miles away. 
It is proposed to utilise the waters of two lakes for this 
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Their aim was nothing more nor. 
less than the investigation and better comprehension of 


purpose, the two being joined by a tunnel two miles in 
length. The surface of the lakes is to be enlarged in each 
case by the submersion of adjoining land, and the intention 
is to keep the water always 20ft. above the outlet pipe from 
the big dam. This dam will be 405ft. above the sea-level, 
500ft. long, 50ft. high, 35ft. broad at the base, and 8ft. at the 
top. An interesting feature of the work is the cutting of 
a terrace out of the face of the rock to form a site for the 
power-house. From the dam down to the power-house there 
is a drop of 400ft. in 1,600ft. Operations are now being 
energetically carried on both ‘at the power-house and in 
the construction of the transmission line, and the supply 
of electrical energy will in a few months be available for 
all purposes in the two towns above mentioned. 

Electric Lighting at the Durbar.—In its last issue 
the Indian Engineer thus briefly records its impressions of 
the electric light arrangements at the Great Durbar : The 
use which was made of electricity for lighting purposes 
was perhaps tho most impressive engineering feature, and 
a walk along the famous ridge after nightfall showed, on 
the one hand, the feebly lit city of Delhi within the walls, 
while to the northward the great canvas city was illumi- 
nated throughout its many miles of streets with a brilliancy 
exceeding any Western city within our acquaintance. And 
not only were the streets brilliantly lit, but throughout 
the main camps and most of the outlying camps incan- 
descent lamps were used for interior illumination, thus 
removing one of the chiefest risks of fire, and enormously 
enhancing the comfort of the visitors. It was within the 
old Palace of Delhi, however, that electricity achieved its 
greatest artistic triumph, and the architectural glories of 
the Dewan-i-Khas and the Dewan-i-Am—the halls of private 
and public audience of the Mogul kings of Delhi—were 
illumined with a lustrous brilliancy which no word picture 
can paint. The opportunity was unique, and was fully 
and skilfully availed of by the engineers.” 

The Nile Reservoir.—Two papers describing the 
gigantic engineering work recently completed at Assuan, 
on the Nile, were read before the Institution of Civil 
Engineers last week by Messrs. M. Fitzmaurice, C.M.G., 
and F. W. S. Stokes respectively. The first paper gave a 
description of the reservoir works proper, while the other 
was confined to a review of the principal features of the 
sluices and lock-gates and the general equipment of the 
reservoir. It seems that the masonry dam which has been 
constructed at Assuan is 2,185 yards long, and of a maximum 
height of 130ft. Mr. Fitzmaurice states that this dam has 
been built across the valley of the Nile, thus forming a 
huge reservoir, extending southward from the dam 140 miles 
into Nubia. The storage capacity of the reservoir is esti- 
mated at 37,612 million cubic feet. Navigation up and 
down the Nile has been provided for by the construction 
of a canal running by the great dam. Referring to the 
second paper, Mr. Stokes gives the measurements of the 
sluices, of which there are 180. They are worked by hand 
crabs arranged in the roadway on the top of the dam. The 
lock-gates, to the number of five, are worked by hydraulic 
power supplied by a small turbine placed in thedam. Both 
these papers were discussed at a meeting of the institution 
on Tuesday this week. 

A Subject-Matter Index.—The North of England 
Institute of Mining and Mechanical Engineers have issued 
their * Subject-Matter Index of Mining, Mechanical, and 
Metallurgical Literature for the year 1900.” We have 
looked through the volume closely and find it a most 
complete and valuable production. Running into nearly 
200 pages, it contains references to practically all the 
known publications issued in different parts of the world 
during 1900 which deal with mining, mechanics, and 
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metallurgy and their associated subjects. A very neat 
plan is adopted of indicating the name of the publication 
in which the article in question is printed. An alpha- 
betical list of the publications indexed is first given, each 
one having its allotted number. Thus, in the index proper 
it is only necessary to print the number of the publication 
opposite the name of the article indexed and the number 
of the volume in which it will be found. A useful adjunct 
to the index is a full alphabetical list of the authors whose 
works are recorded, together with the number of the page 
on which the reference is made, It is not an easy matter 
to conceive the great amount of work attaching to the com- 
pilation of such a volume, the credit for which is mainly 
due to Mr. M. Walton Brown, the editor. The index is 
published by the imstitute at £2. 2s. 

Society of Electro-Chemists and Metallurgists. 
A society under this name was formally founded at a meet- 
ing of the supporters of the movement held at St. Ermin’s 
Hotel, Westminster, on Wednesday afternoon. Mr. James 
Swinburne presided, and explained the objects of the new 
society. He remarked that there was a great want of an 
institution which would embrace the whole subject of electro- 
chemistry, and to a certain extent physical chemistry. 
Although there were many societies which might take 
up certain particular branches of the subject, there was 
no existing body which would be willing to take it up as 
a whole. The only alternative, therefore, was to form a 
society with the special object of promoting the electro- 
chemical and metallurgical industry. Dr. J. W. Swan and 
Mr. Alexander Siemens also spoke in support of the. forma- 
tion of the new society, and the meeting unanimously con- 
curred. Dr. Swan was then confirmed in his nomination 
to the presidential chair, and the other first officers of the 
new society were duly elected, as given in our last issue, 
with the addition of Lord Kelvin as the vice-president, and 
Messrs. Charlton and Lehfeld as members of council. It 
promises well for its future success that already some 
150 gentlemen interested in the electro-chemical industry 
have expressed their willingness to become members of the 
society. 

Our Commercial Supremacy.—Sir James Blyth, 


Bart., has forwarded us from No. 33, Portland-place, W., 


a copy of a letter which he contributed to the columns of 
the Times of Monday last under the above title. Although 
the subject is not an electrical one, it is of interest to all 
commercial men, and incidentally it raises the question of 
our educational methods as compared with those obtaining 
on the Continent, in Germany especially. The principal 
reason advanced by the writer for the superior commercial 
capabilities to be found in the young men of Germany is 
the desire to escape the longer period of military service 
by passing the educational standard which is necessary to 
curtail the statutory period of service. The result isa 
general plane of education to which comparatively few in 
this country, in the same classes of society, ever rise. The 
main object of the letter is, therefore, to point out what 
an incentive to educational improvement is held out in 
Germany and in France by their system of military 
service. Recognising, however, the difficulties in the way 
of adapting the system to our own eountry, the writer 
advocates that an endeavour should be made to find some 
other inducement, in the shape of what he describes either 
as a premium on knowledge, or as a penalty on ignorance, 
which will do for England what the abridgment of military 
service has done for other nations. 

Wireless Telegraphy.— Information is sent to this 
eountry by Reuters agent at Montreal to the effect that 
the governors of the McGill University College are object- 
ing to the establishment of a wireless telegraph station on 
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Mount Royal, on the ground that it would have a detri- 
mental effect on the work of the physical laboratories of 
the university, and would seriously impair the usefulness 
of these laboratories. In addition to this, the plea is put 
forward that the operation of a wireless telegraph station 
in Montreal or in its vicinity would increase the danger of 
fire arising presumably from the sparking which would 
occur from the electric waves coming into contact with any 
electrie wires in the city whose insulation was defective. 
We are unable quite to understand this so-called danger, 
and doubt whether it can be supported by facts. However, 
we give the report for what it is worth. A possible rival 
of Marconi in the proposed establishment of a Trans- 
atlantic wireless telegraph service is the French Wireless 
Telegraph Company, which has applied to the French 
Government for authority to set up a station in the Isle 
of St. Pierre, off Newfoundland, with a view to opening 
up communication with the Continent of Europe at Cape 
de la Hogue. It is stated, however, that the St. Pierre 
station would be used exclusively for test purposes until 
auch time as ite good working should have been proved. 

Electrical Measuring Instruments.—Dr. Alexander 
Galt, of the technological department of the Edinburgh 
Museum of Science and Art, lectured last week to the 
members of the Edinburgh Typographia on this subject. 
He introduced his remarks with a few dates showing that in 
the early days very little was done in the way of adopting 
definite electrica! measurements. Indeed, up till the year 
1873 few, if any, scientific instrument makers or university 
professors at home or abroad who taught the electrical 
science were able to give particulars of the properties of 
the coils of electromagnets, galvanometers, and other 
electromagnetic apparatus used by them. ‘The real 
beginning of exact electrical measurement dates from 
1882. Dr. Galt traced briefly the history of the develop- 
ment of electrical units from that year until finally, at an 
international congress of leading electricians held at the 
World’s Fair at Chicago in 1893, the system of unite of 
electrical measurement now in use was unanimously agreed 
to, and enforced in this country a year later. The units 
were internationalised, and so electricians the world over 
were in the happy position of using the exact same units 
for electrical measurements. The lecture was illustrated 
by lantern-slide views of the working of some of the 
principal varieties of electrical measuring instruments, and 
several interesting specimens were exhibited and explained 
by Dr. Galt. | 

Alternator Automatic Regulation.—A very inte- 
resting system for the automatie regulation of alternators 
is the subject of à patent granted last month to Messrs. W. 
Stanley and J. F. Kelly in the States, the object being to 
maintain a constant potential at the alternator terminals, 
whatever may be the demands of the load as to lagging or 
leading currents. According to a description in the Electrical 
World, the method depends upon an application of the trans- 
former principle to field excitation. The fields are excited 
by polyphase currents of low frequency—say four cycles 
when the frequency of the current generated is 60 cycles, 
When there is a lagging current in the armature, the 
relative phase of the armature and field currents will be 
such as to give rise to a reaction reducing the inductance 
of the field circuit, thus causing more exciting current to 
flow and thereby maintaining the voltage of the alternator. 
In case of a leading current, reaction in the opposite sense 
occurs, which reduces the strength of the field, thus again 
maintaining the voltage constant. The conditions require 
that the circuit of the constant-potential exciter and field 
shall be of low resistance as compared with the field induct- 
ance, the amount of current flowing being then practically 
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a function of the field inductance as modified by the 
reaction of the armature currents. By thus rendering an 
alternator automatically regulating for lagging and leading 
currents, the character of the load with respect to these 
factors ceases to have particular significance with respect to 
the generating plant, the importanee of which considera- 
tion is obvious. 


An Automatic Electric Railway.—Our attention 
is drawn to a very interesting underground electric 
railway in operation in the Stassfurt salt-mine district 
in Germany, which is worked automatically. It is used to 
carry the salt from the mines on a tunnel line at a depth 
of between 20ft. and 30ft. An ordinary train consists of 
about 30 trucks, and is drawn by an electric locomotive, 
which takes current from an overhead trolley line. The 
locomotives have two motors, each of 12 h.p. maximum, on 
the axles. The interesting feature of the line is that the 
trains are run automatically, with attendants only at the 
terminal switchboards. In carrying out the automatic 
arrangements, the line was divided up into five sections. 
Each station forms one section, the track portion next 
to it another section, and the fifth section is formed 
by the central portion, which alone has a length of over 
a mile. Only this central section is permanently under 
current. Each of the other sections is controlled from the 
terminal switehboards by the attendants. When a train 
arrives at either of the termini an attendant jumps on the 
locomotive, and, with the help of a controller, shunts it so 
that it is again in front of the train for the return journey. 
The locomotive is provided with a hand brake and there 
is also an electric brake. Should the speed of a train 
become excessive on the central section of the line which is 
permanently under current, an automatic switch throws in 
resistance. In order to enable the attendant to watch the 
train on its journey, the central section is fitted with 
12 contacts, under which the locomotive passes. "These 
contacts work an indieator at the terminus. There are 
also signal bells, and every care appears to have been 
taken to prevent accidents. The successful working of 
this railway for a little over a year tends to show that no 
special risk is connected with its operation automatically. 

i {Transatlantic Telegraphic Communication.— 
Discussing the effect of the commercial development of 
wireless telegraphy in one of the daily papers, Mr. Sydney F. 
Walker declares that in his opinion the days of submarine 
cables for the Atlantic service are numbered, and probably 
those of all submarine cables. Shareholders in cable com 
panies, however, need not be alarmed, for should such a 
state of things come about their investments will not 
necessarily be endangered. Mr. Walker thinks that 
the cable companies will be the first to make use of wireless 
telegraphy when the difficulties attendant on the develop- 
ment of the system have been surmounted. Incidentally 
he gives some interesting information about the cable 
service across the Atlantic. There are about 14 cables 
stretched between different points on the coast of the 
United Kingdom and the Continent of America, and each 
cable is duplexed. These 14 cables have the capacity 
together of transmitting 700 words a minute, taking the 
average length of word at five letters. One of the most 
important features of the Transatlantic telegraphic service 
is the high speed at which the messages are transmitted. 
Thus, messages are sent from London to New York in a 
quarter of a minute, and a message from the London Stock 
Exchange is transmitted to New York, delivered at the 
New York Stock Exchange, and a reply received here in 
the space of three minutes. Dealing with some of the present 
difficulties of wireless telegraphy, Mr.Walker points partieu- 
larly to the want of secrecy iu the system, also to the fact 


that operations cannot always be conducted successfully 
in a limited area with more than one pair of instruments 
at work. However, he is altogether hopeful of the future 
of wireless telegraphy, and goes so far as to say that in 
days to come wireless messages across the Atlantic will be 
sent at as high a speed as is at present possible with the 
cables. 

Electrolytic Refining of Gold.—Dr. D. K. Tuttle, 
of the United States Mint, contributes to the fifth number 
of Elecirochemical Industry of Philadelphia an interesting 
article on the above subject. He speaks from practical 
experience of the process invented by Dr. E. Wohlwill, of 
Hamburg, which seems to have solved the question of 
electrolytic refining of gold except in the case where tho 
percentage of silver and other impurities is abnormal. 
This inventor discovered the fact that by using a gold 
ehloride solution strongly impregnated with free hydro- 
chloric acid, gold could be refined electrolytically, and at 
the same time the silver and platinum contained in it 
could be separated out. The plant used in the Phila 
delphia Mint consists of a 5-h.p. dynamo giving 600 
amperes at six volts. The cells are 15in. long by 1lin. 
wide and Sin. deep, and contain each 12 anodes and“ 
15 cathodes in parallel. The distance between the 
anodes and cathodes is 14in. The solution is found 
to work best at a temperature of between 50deg. 
and 55deg., which reduces the voltage required and 
also the amount of free acid to suppress the evolution 
of chlorine at the anodes. With seven sets of cells 
in series, and with 100 amperes going through them, 
between 4j and 5 volts are required from the dynamo. 
Thus, taking 1 h. p., it is found that about 5,0000z. can be 
refined per week. The cost of the hydrochloric acid in the 
bath comes out at 1d. per 1000z. of deposited gold. Any 
platinum contained in the gold as received passes into 
solution, but it is not deposited with the gold. When, 
then, the electrolyte has become sufficiently charged with 
platinum, the gold is first precipitated by sulphur dioxide, 
and then the platinum is separated as ammonium-platinum- 
chloride. The troubles in the process are serious if a 
considerable quantity of silver is contained in the gold, as 
this forms an insoluble chlorine, which tends to adhere to 
the anodes. An excess of copper is also undesirable, as 
then the electrolyte has to be frequently renewed. The 
author concludes that the process is not likely to be so 
useful in America as in Europe, owing to the fact that 
American gold as mined is much more impure than that 
obtained in Australia and South Africa. 

Electromotive Behaviour of Cadmium Amal- 
gams.—In the current number of the Journal of the 
Chemical Society will be found an abstract of a paper 
by Mr. H. C. Bijl on an investigation into the nature of 
cadmium amalgams and their electromotive behaviour. 
The complete ireezing- point curve for mixtures of 
cadmium and mercury has been determined, and is found 
to rise regularly from the freezing point of mercury to 
that of cadmium, there being only a slight discontinuity at 
188deg. and 65 atomic per cent. of cadmium. The tem- 
perature at which separation of solid begins has been 
determined also for many of the amalgams by studying 
the volume change which accompanies rise of temperature. 
The expansion during the process of fusion is greater than 
that for either the solid or liquid amalgam, so that both 
the beginning and the end of fusion can be determined. 
In this way, it has been shown that from amalgams con- 
taining 0-65 atomic per cent. of cadmium, mixed crystals 
separate containing 0-75 atomic per cent. of cadmium, 
whilst from amalgams containing 65-100 atomic per cent. 
of cadmium mixed crystals separate containing 77-100 
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atomic per cent. of cadmium ; there is therefore a gap in 
the mixed crystals series from 75 to 77 per cent. The 
lower the temperature the wider is this gap; thus at 
25deg. it extends from 65 to 80 atomic per cent., which 
-means that an amalgam containing a percentage of 
cadmium between these two limits will at 25deg. separate 
into two phases. This extension of the gap at lower 
temperatures has been demonstrated by studying at a 
definite temperature the E.M.F. of cells of the following 
type: Hg Hg,SO,,CdSO, | Cd amalgam. The E.M F. 
of such a cell gradually increases with the percentage 
of cadmium in the amalgam, but remains constant for 
intervals where the cadmium amalgam consists of two 
phases. If EM.F. is plotted against Cd concentration, 
and the curves for 25deg., 50deg., and 75deg. are com- 
pared, the horizontal parts, eorresponding with the gap 
in the mixed crystal series, increase in length as the 
temperature of investigation is lowered. In the light 
of the results obtained, the irregularities of the Weston 
cadmium cell observed by Jaeger and Cohen may be 
explained. The author has also determined the heat 
developed when one gramme-atom of cadmium is dissolved 
in amalgams of different concentration. 


Electric Tramway Amusements.—Our English 
municipalities will be interested in an article which 
appears in the current number of the Street Railway Review 
on the question of local amusements in connection with 
electric tramway systems. The object of the undertakers 
in such cases, of course, is to increase the earnings of the 
lines by attracting a larger passenger traffic to the localities 
where public amusements are provided. The author of the 
present article, Mr. C. W. Waddell, considers how best 
this may be effected. In many cities in the States the 
practice has been adopted of opening up public parks often 
devoid of any form of entertainment wherever sufficient 
and suitable ground is to be found, and this is condemned 
by the author as a mere short-sighted speculation. The 
convenience ard desires of the patrons of the tramway 
system should be the first consideration. The aim should 
rather be towards open-air effects than indoor amusements, 


and instead of the ordinary uncultivated “park,” the centre 


of attraction should be situated in the midst of a garden- 
like promenade, paved and well drained. It is, however, 
the amusement feature that should be elaborated, and the 
entertainment building should be of such size as to produce 
the revenue result desired. The author considers that 
with capacity and suitable facilities such a place should be 
far more attractive to the pleasure-seeking public at 6d. 
a seat than the ordinary theatre at 68. a seat. The 


attractions should, he thinks, furnish sufficient inducement. 


for the attendance of the public without resorting to the 
sale of intoxicants at such a place. The central ideas of a 


scheme on the above lines may be summed up as follows: 


capacity to transport large numbers of people on the 
tramway system, capacity to accommodate large audiences 
at the place of amusement, a location easy of access, high- 
class attractions, a 24d. fare, an admission not exceeding 
6d., and ample provisions for comfort on the journey 
and at the place of amusement. The author's views, it 
must be understood, are expressed strictly from the point 
of view of the tramway undertaking, the chief aim being 
to induce the public to patronise the cars to the fullest 
extent. To do this effectually equal privileges should be 
extended to all. No seats should be reserved, but a general 
admission should be the only entrance charge. The article 
is of deep interest to electric tramway undertakers on this 
side, whether they be private companies or mur.icipalities, 
as showing how the revenue from electric tramway systems 
may be greatly augmented. Asa rule people do not ride 


l 
on trams witkout an object, and the policy of the under- 


takers should be to create this object where it does not 
already exist. 


The Berliner Telephone Litigation.—We have 
this week received from the United States full particulars 
of the last, and it is to be hoped final, law case in eonnec- 
tion with the Berliner telephone patents. This case was 
finally heard in the appeal courts at Boston on the 16th 
ult., when the three judges gave their decision against the 
Berliner patent. Our readers will remember that this 
patent was held over for a period of 14 years after the 
date of application, and was only issued in November, 
1891, when the other master patents for telephone con- 
struction had practically expired. During the long delay 
in the Patent Office the application was the cause of a 
number of law suits, and these were renewed after it had 
been issued. The three judges on appeal have thrown out the 
patent on the ground that the inventor had not in his 
original application a true description or knowledge of the 
microphone action. The judges’ history of the develop- 
ments in telephone construction is briefly as follows. They 
considered that in March, 1876, Mr. Graham Bell discovered 
that the minute atmospheric vibrations due to sound waves 
would cause the diaphragm to vibrate, which vibrations, by 
varying the'pressure between a solid electrode and a liquid 
electrode in constant contact, produced variations of elec- 
trical resistance, whereby speech may be transmitted.. 
Edison io February, 1877, diseovered that the minute 
atmospheric vibrations due to sound waves would cause 
the diaphragm to vibrate, which vibrations, by varying the 
pressure between two solid electrodes of different con- 
ductivity in constant contact, one metallic and the other 
hard rubber-covered with a plumbago film, produced varia- 
tions of electrical resistance, whereby speech may be trans- 
mitted. Edison on April 1, 1877, discovered that the 
minute atmospheric vibration due to sound waves would 
cause the diaphragm to vibrate, which vibrations, by 
varying the pressure between two solid electrodes in 
constant ‘contact, one metallic and the other com- 
pressible plumbago, produced variations of electrical 
resistance, whereby speech may be transmitted. Berliner 
on April 14, 1875, discovered that the minute 
atmospheric vibrations due to sound waves would cause 
the diaphragm to vibrate, which vibrations, by varying 
the pressure at the point of contact between metallic 
electrodes in constant contact, produced variation of 
electrical resistance, whereby speech may be transmitted. 
All of these discoveries, when embodied in transmitters, 
were inventions, but none of them was a commercial 
instrument, or solved the problem of a practical long- 
distance speech transmitter.” In the fall of 1877 Edison 
discovered the carbon electrode, and this discovery, the 
judges found, represented the first marked advance in the 
transmitter art since the 1876 Bell patent. They further 
held that the carbon electrode was found in every com- 
mercial battery transmitter. In conclusion, they found 
that “in May, 1878, Prof. Hughes discovered microphonic 
action, or the fact that sound waves produced remarkable 
variations of resistance at a loose or fceble contact between 
solid electrodes in constant contact, whereby speech may 
be transmitted: that the principle he then made known is 
utilised in every practical battery transmitter; and that 
he embodied his discovery in an instrument which he was 
the first to term a microphone.” They found, finally, that 
‘‘Edison’s discovery of the carbon electrode and Hughes's 
discovery of microphonic action solved the problem of a 
variable-resistance transmitter, whereby spee»h may be 
transmitted long distances ; and that both these discoveries 
are embodied in the defendants’ transmitters,” 
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but in the matter of electricity supply the Corporation 
have boldly asserted themselves, the result being the 
adoption of a scheme probably much more comprehensive 
in character than a company would have felt justified in 
Corporation’s electricity works. The ceremony took place embarking upon. With what degree of success we shall 
last week under most favourable circumstances. Great presently see. The history of electric lighting in Barn- 
historie interest attaches to the town of Barnstaple, which | staple may be said to date from 1899, when ite introduc- 


BARNSTAPLE ELECTRICITY WORKS. 


We have to record the formal opening of the Barnstaple 


MR. J. W. HADFIELD, 
BOROUGH ELECTRICAL ENGINEER, 
BARNSTAPLE. 


dates from the Roman occupation, its ancient name Barum 
being still current in local circles. With the town’s past 
history, however, we are not so much concerned as with its 
latest progress. As we know it to-day, Barnstaple is a 
marketing centre of no mean local importance. It has a 
population of, roughly, 13,000, and a rateable value of some 
£51,000. The business enterprise of the townspeople, as 
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F id. 1.— Map of Mains in Compulsory Area, Barnstaple, 


indicated by well appointed covered markets, good hotels, 
and an abundance of excellent shops, has all the appearance 
of being exceptionally keen. A large cabinet factory 
having a Westinghouse lighting and power plant, a local 
art pottery industry, and several mills, etc., help to give 
the town also a certain industrial aspect. 

Mistakes have been made by past Councils in allowing 
the water and gas supplies to be controlled by companies, 
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tion into the borough was first seriously proposed. In June 
of the following year the Corporation obtained a provisional 
order authorising them to provide the light. An engineer 
was thereupon engaged, but the scheme popu by him 
for carrying out the terms of the order failed to survive 
the criticisms levelled against it. The Co 
commissioned Mr. W. H. Trentham, of 39, 


ration then 
ietoria-street, 


ARC LAMPS © 
MAINS. 


Westminster, S.W., to report. Without loss of time Mr 
| Trentham got to work, and in April, 1901, presented a 


scheme for a three-wire, low-tension direet-eurrent system 
of supply, involving a total estimated expenditure of 
£26,570. This scheme was adopted by the Town Council 
a month later, and an application was subsequently made 
to the Local Government Board for sanction to borrow 
£27,000 with which to carry it out. At the enquiry held 
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into this application it was pase out by the consult- 
ing electrical engineer, Mr. Trentham, that the sum of 
427,000 applied for included the estimated cost of extend- 
ing the mains into the outlying districts of the borough. 
He further explained that without for the time being 
extending the mains beyond the limits of the com- 
pulsory area, but at the same time planning the works 
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Fie. 2 — Front Elevation of Station Buildings, Barnstaple. 


with a view to the ultimate carrying out of these exten- 
sions, the scheme would involve an estimated capital 
expenditure of £21,450. As the result of this enquiry the 
Town ae obtained 5 o borrow £21,600 for the 
purpose of carrying out the scheme in the compulso 

area, the Council being advised to make a separate 
application in respect of the proposed extension of mains 
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The prospects of the supply are exceedingly bright, 
the demand from private consumers having exceeded all 


expectations About 4,000 8-c.p. lamps, or their equivalent, 


are already conneeted or applied for. No doubt consider- 
able stimulus has been given to the demand in that, for 
the convenience of in consumers, the Town Council 
have taken it upon themselves ta carry out the wiring of 
prae houses, and have arranged a system of payments 
y instalments. The point has, however, been raised 
whether the Council have not exceeded their powers by 
adopting this course, and an injunction has been applied 
for to restrain them from continuing their policy. Needless 
to say, the hearing of the case is awaited with considerable 
interest. The various municipal buildings, including the 
science and art and technical schools, offices, etc., will be 
lighted. There will further be installed 18 arc lamps of 
1,000 c.p., each in the public market. The public street- 
lighting at present provided for includes eight arc lamps 
and a number of Nernst lamps. It will thus be seen that 
a good load is already assured, and it is not improbable 
that the plant at present installed will soon be fully taxed. 
When it is taken into account that the districts yet to be 
tapped by the proposed extension mains are equally pro- 
mising, and offer the additional prospect of & motor load, 
the early success of the undertaking seems a foregone 
conclusion. 

Current for lighting purposes is supplied to consumers 
at a flat rate of 6d. per unit, whereas 3s. 6d. per 1,000 
cubic fect is charged by the company for gas. For 
power purposes current is supplied at 3d. per unit. The 
supply for lighting purposes is given at a pressure of 
230 volts, the pressure between the outers of the three-wire 
system being 460 volts. 

Having made the above introductory remarks, we may 
now briefly describe the scheme. The generating station 
is situated as shown in Fig. 1. Between the site and the 
River Taw there is the London and South-Western Railway 


and the quay, besides a cartway immediately behind the 
station. It was originally intended to tunnel under the 


railway and quay in order to obtain a supply of water from 
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Fig. 5. — Arrangement of Condenser, Barnstaple. 


beyond this area. Although no further application has 
been made to date, the Corporation have by no means 
abandoned their intention to extend the supply to the out- 
lying districts of the borough. Meanwhile the work 
carried out is substantially a part of the comprehensive 
scheme originally pro , the generating station being 
designed as it stands to supply practically the whole of 
the borough. 


the river for condensing purposes, and to rely upon the 
supply from a well for boiler-feed purposes, since the local 
water-supply company could not guarantee the estimated 
maximum demand. Provision was included in the esti- 
mates for an artesian well. It had always been forescen, 
however, that the supply from such a well sunk on the site 
of the generating station would be hard, and therefore 
unsuitable for boiler-feed purposes without treatment ; also 
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that trouble might be experienced in using the salt tidal 
water from the Taw for condensing purposes, owing to the 
large quantity of sand which it contains in suspension. 
Having regard to these disadvantages, the Council are to 
be congratulated upon their decision to purchase the Town 
Mills site, where an abundant supply of water, suitable 
alike for boiler feed and condenser purposes, is available. 
This site is situated about 500 yards distant from the 
generating station. It is proposed to lay a pipe line from the 
mills to the station, and to instal anelectrically-driven centri- 
fugal pump at the mills for forcing the water from the leat to 
the required point. Tenders have already been accepted for 
supplying and laying the necessary pipes. Pending the 
completion of this work the necessary supply of water for 
boiler-feed purposes will be obtained from the company’s 
mains, and the engines worked non-condensing. It should 
be mentioned that the Town Mills source of supply had 
not been previously overlooked, Mr. Trentham having 
carefully considered the suitability of the site for the 
generating station and found it too small, besides being 
inconvenient in other respects. 

As regards facilities for coaling, the station is very well 
situated. The coal, being water-borne from Cardiff, is at 


building a pleasing appearance. The archway shown in 
Fig. 2 leads direct into the engine-room. The latter is 
71ft. Ain. long, 32ft. 6in. wide, and 23ft. in height. White 
glazed bricks are used to a height of 6ft., the remainder of 
the wall facing in the engine-room being in Parian cement. 
As the three generating sets at present installed occupy 
only about half the available floor area, the building as it 
now stands complete will probably suffice for the needs of 
Barnstaple for years to come. Exceptionally deep and 
massive foundations have been provided, in order to 
prevent the percolation of river water, while the buildings 
themselves are characterised by their exceptionally solid 
construction and convenient arrangement throughout. The 


chimney stack, of square section, is 80ft. high. The follow- 
ing is a list of the principal contracts : 

Bryant and Thorne, Barnstaple, buildings. . £3,789 0 
Babcock and Wilcox, boilers, pipework, condensers, ete. 3.012 0 


Newton Electrical Works, Taunton, engines and 

dynamos, balancer, booster, switchboard, ete. ......... 
Ashmore, Benson, and Co., accumulators 
Chatteris Enginecring Company, travelling crane......... 115 0 
St. Helens Cable Company, cables, lamp standards, etc. 2,001 11 


as 
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EE £14,184 7 


present discharged at the quay behind the station into 
carts, which convey it over a level crossing to the rear of 
the boiler-house, where it is shot through openings into the 
bunkers provided, the carts being weighed on a weigh- 
bridge both before and after discharging. It is intended 
to bridge the railway by means of a conveyor at some 
future time, we understand, and by this means discharge 
the coal mechanically from the boats. With the existing 
arrangements the coal costs about 19s. per ton delivered at 
the station. 

The generating station buildings face Castle-street. 
The front part (Fig. 2) is built in two storeys, and consists 
of a spacious accumulator-room and a test-room on the 
ground floor, and a committee-room and manager’s room, 
offices, etc., on the first floor. Behind these offices, etc, is 
the engine-room, the interior of which can be overlooked 
from the managers room before mentioned; and beyond 
the engine-room again is the boiler-house, the three depart- 
ments in question being arranged in parallel, so to speak, 
the whole being parallel with the river at the rear and 
Castle-street. The facade facing Castle-street is in white 
Marland brick, with Bath stone dressings, giving to the 


FIG. 4. —Interior of Engine-Room, Barnstaple. 


In the boiler-house there are at present installed three 
Babeock and Wilcox boilers, each capable of evaporatin 
5,0001b. of water per hour. Each of these boilers is fitte 
with a Babcock and Wilcox superheater capable of raising 
the steam to a temperature of 500deg. F. The arrange- 
ment of valves provided enables a certain amount of 
steam to be by-passed if desired, so that the degree of 
superheat can be varied. The boilers also work in con- 
junction with a Green’s economiser. From each boiler a 
connection is taken to a common steam-main in the engine- 
room, from which in turn branches are taken to the 
engines. The steam-main is so arranged in sections as 
to be easily split up in case of need, and to enable any one 
boiler to supply steam to any engine. The exhaust main 
is laid in a trench in the engine-room, and is connected 
through a grease separator to a surface condenser placed in 
a pit behind the engines, as shown in Fig. 3. The con- 
denser water is discharged by the air-pumps into a hot- 
well. The exhaust main is also provided with an automatic 
atmospheric valve to enable the engines to exhaust to atmo- 
sphere if necessary. At the top of the atmospheric exhaust 
pipe a silencer is placed. The condenser is capable of dealing 
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I 
with 10,000lb. of steam per hour, and will produce a vacuum 


of not less than 22in. of mercury. The boiler-feed pipes 
are arranged on a ring syatoni, with which the feed pumps 
are connected through a pressure oil filter The arrange- 
ments are such that the pumps can supply water direct 
from the hot-well to the boilers, or through the economiser. 
Injectors have also been fitted to the boilers to enable them 
to be fed, if necessary, direct from the large overhead 
storage tank which has been erected in the boiler-house. 
In the engine-room there are installed three steam dynamos, 
the engines being by Messrs. Reavell and Co., Limited, 
Ipswich, and the dynamos by the Newton Electrical Works, 
Limited, Taunton. The engines are of the compound 
(Scott’s patent) enclosed type, and are of especial interest 
in that the two-stage expansion is obtained ir one cylinder. 
The first stage of expansion takes place above the piston, 
and the second stage beneath it, so that each of the three 
cylinders on each engine (see Fig. 4) is virtually a separate 
compound engine. An oil and water bath is formed in the 
bottom of the crank chamber, into which the bottom end 
of the connecting rod dips at every revolution, throwing a 
constant stream of lubricant over the working surfaces. 
In order to prevent vibration, the engine beds were not only 
made exceptionally massive, but a depth of 5in. of boiler 
felt was also used under the engines, the result being 
that they run almost noiselessly. Their efficiency is also 
remarkably high, the combined tests showing, we under- 
stand, a steam consumption of only 171b. per i.h.p. hour. 

The three dynamos by the Newton Electrical Works, 
Limited, are coupled direct to these engines. The output 
of each dynamo is 250 amperes at 500 volts terminal 
9 8 when running at 450 revolutions per minute. 

he machines are of the direct current, compound-wound, 
six-pole type, with slotted core armatures and carbon 
brushes. A booster and balancer set by the same 
makers is further provided, the booster serving to churge 
the accumulators and the balancer to balance the load on 
the three-wire system. 

The main switchboard, shown in Fig. 4, was also made 
by Newtons, Limited. This board is of enamelled slate 
supported on a wrought-iron frame, and consists of 10 panels. 
The usual arrangement for the three-wire system is adopted. 
The circuit breakers provided are of the British Thomson- 
Houston make. Both the public and other lighting circuits 
are controlled from this board. 

The accumulators are arranged in two batteries of 
120 cells each. They were supplied by Messrs. Ashmore, 
Berson, Pease, and Co., Limited, Stockton - on - Tees. 
Accommodation is provided for a further 30 cells. 

With to the outside work, it may be mentioned 
that the St. Helens Cable Company, Limited, Warrington, 
have been responsible for the whole of this. The cables 
used are of the firm's Dialite type. There are three feeders 
supplying current to the three-wire distributing network. 
In connection with the distributors there are nine discon- 
necting boxes, at which any particular section can be cut 
off in a few minutes. For the purposes of the Nernst and 
ordinary incandescent public lighting a special cable has been 
provided, and this can be fed from any of the above-men- 
tioned disconnecting boxes through time switches, which can 
be adjusted to act automatically at any given time. Each of 
the feeders consists of three separate cables. The distri- 
butors are of uniform section throughout, the outers being 
of 125 sectional area each and the middle wire 002. The 
cables are laid on the solid system in wooden troughs. The 
present mains are designed to serve the compulsory area 
only. Provision is made for the proposed extensions to 
the outlying districts by means of spare way conduits laid 
in the same trenches with the existing mains. These 
conduits are of the Albion Clay Company’s make, and 
will greatly facilitate the work of extension when the time 
comes. As regards the street-lighting arcs, there are five 
lamps on one circuit, for which a special cable has been 
laid from the main switchboard, and three on another 
circuit, all of 2,000 c.p. each. Incandescent lamps are 
attached to the arc lamp standards for after midnight use. 
The work of laying the mains has been carried out under 
the able direction of Mr. T. Probert, engineer for the St. 
-Helens Cable Company. 


When inspecting the above-described works, we came’ 


= —— 


to the conclusion that Barnstaple had obtained possession 
of an admirably conceived and executed scheme at an 
extremely moderate cost. 

It remains to add that the general work of installation 
has been superintended by Mr. J. W. Hadfield, acting for 
Mr. Trentham, the consulting engineer. Mr. Hadfield, 
who was formerly with the Midland Railway Company, 
and afterwards assistant at the Corporation electricity 
works, Sheffield, has now been appointed engineer and 
manager of the Barnstaple works, in which latter capacity 
hia intimate connection with the works throughout their 
erection should serve himin good stead. The . 
which we reproduce herewith were taken by Messrs. 
Major, Darker, and Loraine, of Barnstaple. 


OPENING CEREMONY. 


The formal opening of the above works took place on 
Thursday last week, when the Mayoress switched on the 
supply in the presence of a large number of interested 
spectators. A large party, consisting cf members of the 
Corporation, the contractors, and others, were afterwards 
entertained by Mr. W. H. Trentham at the Imperial 
Hotel, where an excellent dinner was provided. ngs 
aod speeches followed. In the course of the latter Mr. 
Trentham stated that the actual cost of the works which 
they had opened that day, instead of being £21,000 odd, 
would probably be more like £18,000, or £3,000 less than 
had been estimated. 


NOTES ON POLYPHASE MOTORS. 
(Continued from page 153.) 


When first of all dealing with the plotting out of the 
induction it was stated that the induction followed a sine 
law, and that if a sine curve were drawn having a half 
wave-length equal to the length of the pole along the 
circumference of the core, the maximum ordinate being 
approximately equal to the height of the rectangles set 
out in Figs. 17, 18, and 19, this sine curve, if superimposed 
upon the rectangles, would pass through the angles of the 
rectangle, and that, therefore, the area of the rectangles 
would be closely that of the area enclosed by the datum 
line and the sine curve, the greater the number of slots per 
pole the closer will the area of the rectangles agree with the 
area enclosed by the sine curve. 

Now, we know that if B is the maximum ordinate of a sine 
curve and the length of the base is F, then the area enclosed 


by the base and the curve will be equal to 25 Bx F. But 
i T 


F we know is equal to us therefore the area is 
p 


2x Bx E If we multiply this expression by L, the 
length of the core, we shall have an expression for 
the total flux issuing from the pole, and may write 
$-2BDL/p. But we have already found that 


xD 4r 


$-2xLx = * xIxaxtxlx08T. 
10 d 


Substituting this value for $ in the last equation, and 
taking B to the right-hand side of the equation, 


B= p sosta sepu Tim? 
2 D J. 3p 16 d 
T 4 1 

= — xIxnx/x ` x087. 
3 d 


Simplifying this we get finally for our general equation, 
where B represents either the maximum ordinate of the 
sine curve, or what is the same thing, in other words, the 
maximum induction, B= 1:444 x n x tx Ix 1 d. pi 

This we can take as a general formula, for we have seen 
that it is correct whatever the value of I and whatever 
the value of /, provided the first system of grouping of 
the coils forming the poles is adopted ; while if the second 
system is adopted, the formula is correct when the number 
of slots for each active side of each phase is even, and 
when odd, the approximation which has to be made does 
not introduce any very great amount of error. 
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The formula we have arrived at above is true for ring or 
for lap wound drum rotors, but we know that the windings 
may be of the squirrel-cage or of the wave drum type. 
For these cases the formula will not hold good. If we 
take any direct-current armature fitted with a wave wind- 
ing, and open this winding in three places 120deg. apart, 
we shall get a three-phase current. Now, we know that 
with a wave winding if p equals the number of poles and 
S the total number of conductors, then y (average pitch) 
=(S+2)/p. Now, if we take a four-pole armature having 
42 conductors, we get y = (42 + 2)/4; if we take the plus sign, 
we gety=11. This will give us a singly re-entrant direct- 
current winding; if, now, we open this between wires 
4 and 15, 18 and 29, and 32 and 1, we shall obtain a three- 

hase winding. Dividing 42 by 4 we obtain 10°5 con- 
uotors.per pole, so that alternate poles will consist of 
10 and 11 conductors. In Fig. 29 such a winding has 
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Fie. 29. 
been taken and its development 3 e out, conductors of 


the first phase being shown in full lines, those of the second 
in broken lines, and those of the third in dotted lines. 
Now let us consider (as in Fig. 30) the induction due to 
the coils lying in the 10 slots—5 to 14. For the sake of 
clearness, the phase to which the various conductors belong 
is indieated by Roman numerals above the slots. Keeping 
the same notation as before, if at the considered instant the 
eurrent in the first phase is equal to I, the current in the 
second and third phase will in each case be equal to- 1/2 I, 
and these 10 conductors will form one pole. The area of 
the rectangle formed by the current flowing through con- 
ductors 5 and 14 will be 9 a b, as these conductors belong 
to the first phase; the area of the next rectangle will be 
7 a b/2, since the conductors 6 and 13 belong to the third 
and second phases; in the same manner the area of the 
next ee e will be 5 a b, and the areas of the last two 
will be 3 a 5/2 and a 5/2 respectively. Adding these values 
together the total area will be found to be 19:5 a b. 
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An instant later the current in the first phase will have 
attained the value “/ 3% I, the current in the second phase 
will then be zero, and in the third phase — /3/2 I; this is 
the case taken in Fig. 31. We see that the centre of the 
pole has now moved towards the right, and that the 
number of coils forming the pole has increased to 11, 
making an average of 10:5. Proceeding in the same 
manner as before, we obtain for the areas of the various 
rectangles the values 10 a b 4/ 3/2, 8a b //, 6 5 3/2, 
2ab 72. Adding these values, we obtain for the area 
26 ab 3/8 = 22 a b. 

Now, in Fig. 32, when the centre of the pole has moved 
a little further to the right, the current in the second phase 
will have a value of — I; and obtaining the area of the 


rectangles in the same way as before, we get for the value 
16 ab. We know that the average induction is the mean 
of the two values obtained when the current in any phase 
has the values of zero and — I. Therefore, adding the two 
last values together, and dividing by 2, we get the mean 
value of the area; this is (22a b 16a 572 = 19a b. 
Substituting the proper value of a, and multiplying by L, 
and dividing by the width of the air-gap, we obtain the 
total flux, which is 


Ae N 0 


10 d 
But we know that ¢ = ? B zD L. 
7 P 
Hence, B=- ?9 


FiG. 31. 
Substitute the value of ꝙ found above, and we get 


_ P 4 T 1 
B SDL” 1i xnxIx 4X bxLx19. 

But D is the diameter of the core, and by hypothesis / is 
the distance along the periphery between any two con- 
secutive holes; hence, as there are 42 slots, it is evident 
that the circumference must be equal to 42 /, and hence 
DD = 42 % . Substituting this value for D, and simplifying 
the equation, we obtain | 


Bu E AT Axixiox10 
2x42b 16 a 
7171 A E E 
84 10 d 


Fie. 32. 


But as there are four poles, p = 4, the equation becomes in 
its simplest form, B=3:'5 2xIx 1/d. 

But 5:5 is the number of slots per each active side of each 
panse per slot, and is what we have before represented by f. 

ubstituting this symbol for the number 53:5, we get for 
the particular case under consideration the equation 
BzíxnxIx1Jd. 

Unfortunately, a single case does not make a general 
rule, but if the student will take the trouble to work out 
the results for different machines with various number of 
poles and slots, he will find that the result is always so 
approximately correct as compared with the actual result 
just obtained, that the equation given above may be accepted 
for all purposes as correct for a wave winding opened in 
three points. 
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We have seen that with a squirrel-cage rotor all the 
conductors are joined in parallel, as it were, to the same 
two short-circuiting rings, and as the mean ordinate of a 
sine curve is 2/r x A, where A is the maximum ordinate, 
the mean current in each conductor will evidently be 
2I/x. Using the same symbols as before, 3 / will represent 
the number of conductors for the three phases —i.e, the 
total number of conductors per pole. "There will conse- 
quently be 3 ¢/2 complete coils per pole, and hence from 
our fundamental equation 


H 247/10 x 2/r x I x3 t/2x 5 


d 


But as we are considering the induction where p =1, 
H =p B, or B= H; therefore 


B = 4 7/10 x 2/7 x 5 t/2 x 1/d 
-04x35!xIx1/d 
z126xlIx 1/d. 


The case of coils short-circuited on themselves can be 
considered as analogous to the case of a squirrel-cage 
wound rotor, so that we have now got for all cases an 
expression for finding the value of the maximum induction 
in terms of the number ! of slots per active side of each 
phase per pole. Tabulating these for the sake of readiness 
for reference we have— | 


For ring and lap drum windings 
B21444 x nxtxIx 1/d. 


For wave windings opened in three places 
B-!xnxIx1/d. 


For squirrel-cage and short-circuited coils rotors 
B= 1˙2 f, I 1d. 


In the last case it will be noted that the letter n 
disappears, as it is unusual to wind two or more conductors 
in series in a squirrel-cage rotor before connecting to the 
rings. In the case of a rotor with short-circuited coils this 
might be done; in this case the equation should have the 
letter » added to the right-hand side. 


(To be continued. ) 


SOME REMARKS UPON THE CARRYING CAPACITY, 
ETC., OF COPPER CONDUCTORS. 


BY A. H. M. 


In these days of keen competition any economy which 
can legitimately be effected in carrying out wiring contracts 
is not to be lightly overlooked, and it would appear that 
the rule so largely adopted, which assesses the safe carrying 
capacity of copper conductors at 1,000 amperes per square 
inch, and even the more liberal estimate allowed accordin 
to the I. E. E. standard, might be very considerably modified 
with a view to economy in copper where short runs of con- 
ductors for house wiring are to be dealt with. 

The writer recently carried out a few experiments in 
order to find out by how much the I.E.E. current density 
rule might be exceeded in a short length of conductor 
without a perceptible rise im temperature, and without 
any injury to the insulation. A start was made with a 
length of 21ft. of No. 16 H.C.C. copper wire, insulated 
with pure rubber, vuleanised, taped and braided, 600 
megohm grade, enclosed in wood casing. The current was 
started at seven amperes and gradually increased until a 
maximum of 18 amperes was attained, and at that value 
it was allowed to remain for an uninterrupted run of six 
hours. For the purpose of judging the temperature of the 
conductor, a length of a few inches was laid open in the 
middle of the piece under test, and whilst the current was 
still flowing at the conclusion of the six hours’ run, not 
the slightest rise in temperature was perceptible when the 
bare hand was applied, whilst the insulation was found in 
perfect condition. According tothe 1,000-ampere-to-square- 
inch rule, a current exceeding 3:217 amperes, or the I. E. E. 
standard, 6:8 amperes, should have been passed through 
this conductor. Taking the resistance of No. 16 H. C. C. 
wire at 15 ohms per mile, and the current even as high as 
18 amperes, approximately only one volt would be lost in 


transmission over a length of 21ft, quite a negligible 
matter in these days of 220-volt lighting supply. It may 


be further noted that about 18 watts of electrical energy 
were wasted in heating the conductor, olearly an insufficient 
quantity to eause an undesirable rise in temperature. To 
meet the requirements of the I.E.E. rules the contractor 
would have to provide a % or equivalent cable to carry 
18 amperes, the cost being nearly three times as much per 
yard as the !/,, which has been shown to be capable of 
doing the work. The writer does not suggest that the 
current allowed should be the extreme limit of the ing 
capacity of the conductor, but there is surely a safe medium 
to be found between 6:8 and 18 amperes. 

In another test a length of 21ít. of "/,, cable, insulated 
with pure rubber, vuleanised, taped, braided, and enclosed 
in wood casing, was found to be capable of carrying 30 
amperes for six hours without perceptible rise in tempera- 
ture, and without the slightest damage to the insulation. 
Taking the resistance of the above at six ohms per mile, 
the loss with 30 amperes flowing would be approximately 
two-thirds of a volt,and 21 watts would be dissipated in 
heating the conductor, the figures being again in both 
instances quite negligible. According to the I. E. E. rule, a 
19/,, or equal cable would have to be provided to carry the 
above current, costing more than double as much as the 
per yard. The above instances could, of course, be multiplied 
indefinitely, but those quoted will serve to illustrate the 
writer’s point. 

As stated at the commencement, these remarks are only 
intended to apply to short runs of wiring, as where con- 
sidere ble lengths have to be dealt with, the current density 
must necessarily be much reduced in order to avoid a 
serious loss of volts. One instance will suffice to show the 
difference in the two conditions clearly. Taking the 
resistance of the "/,, cable at 1:5 ohms per mile, and the 
I. E. E. standard of 40 amperes flowing, the loss in a half- 
mile run would amount to 30 volts—a very serious loss, 
indeed. Dealing, however, with only such short runs as 
will be found in the interior wiring of comparatively small 
buildings, the scope for saving in the cost of cables and 
wires by increasing the current density would appear to 
be considerable. In the case of private houses of a medium 
class, say having a rental of £50 per annun, it will frequently 
be found that the distributing board is situated not more 
than 15ft. or 20ft. from the meter, and the main house 
cable connecting these points is almost invariably of larger 
carrying capacity than is justified by the circumstances of 
the case, the same remark very frequently applying to the 
branch conductors also. 

The writer recently saw an installation having a total 
demand for current of 37 amperes at 220 volts supplied by 
means of a !?/,, cable, having a run of only 15ft. from the 
meter to the distributing board ; such a waste of copper is 
clearly ridiculous, as this cable would have easily carried 24 
times the current. It may be taken as a safe general rule, 
that when the carrying capacity required exceeds that of 
a 1/16 wire, that a stranded conductor should be used, but 
up to and including !/,, capacity, a single wire will be found 
the most satisfactory for general wiring. For instance, 
many fittings, such as branch switches, cut-outs, ceiling 
roses, etc , will be found to be fitted with flat-headed screws 
for terminals, and a far more satisfactory and neat job can 
be made by looping a single wire rouud these than when 
having a number of strands to deal with. The mechanical 
strength of a No. 16 insulated wire is very great, and the 
amount of handling and bending about which it will 
sustain without receiving the slightest injury is surprising. 
No doubt the explanation lies in the fact that it is prac- 
tically impossible to produce anything in the nature of a 
sharp bend or kink, owing to the thick insulation surround- 
ing the wire. | 

eturning to the question of stranded conductors, the 
writer would like to make a few remarks dealing with the 
duplex flexible cord so Ed employed for plain pendants 
and fittings generally. hen using this for wiring lamp- 
holders, extreme care should be taken that none of the fine 
wires forming the conductor escape from the terminal and 
make contact, as they probably will do, with the metal body 
of the lampholder, otherwise an earth will be the result in 
many cases. Trouble is so frequently experienced from 
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this cause, that a few suggestions as to the best method of 
avoiding the danger will not be unacceptable. The writer 
has frequently seen wiremen removing the insulation 


covering from the-duplex cord in question in the same. 


manner as they would cut the insulation from a cable—that 
isto say, by means of a knife. Such a method should never 
be adopted, as some of the delicate strands are very liable 
to be cut away and others rendered so weak by being 
partially eut through, that they break away when attached 
to the terminal of. the lampholder, and cause serious 
mischief in the manner described. By far the hest and 
easiest way of removing the insulation from conductors 
of this class is to burn it off: it is merely necessary to apply 
a match for a few seconds, when the inflammable covering 
will readily take fire and may be blown out when a 
sufficient length of the wire is exposed. The charred 
remains of the insulation should now be brushed away and 
the fine copper wires, which will be found quite uninjured, 
must now be very carefully twisted together by the fingers 
into the semblance of a single wire, great care being taken 
that not a single strand escapes. The bare ends can then 
be attached to the terminals of the fitting neatly and 
safely. 


It: may be added with regard to flexible duplex ' 


SOME NOTES ON ELECTRIC TRACTION.—III. 
BY B. P. 


Permanent-way engineers on high-speed electric railways 
are looking out for an effective third-rail insulator that 
will stand high speeds. Insulators made of porcelain or 
Doulton ware split from the repeated hammering of the 
collector shoes even on low-speed lines; with any increase 
in the running speed, insulator breakages become very much 
more frequent. An indiarubber pad between the insulator 
and rail helps to prolong its resistance to the repetition of 
the blow each time the collector passes over it, but since 
rubber perishes in the open air, especially near towns, it is 
only a question of a little time before this is worse than 
useless. 

Sometimes the fracture simply means that part of the 
petticoat is removed. During dry weather this does not 
matter, but in rain, of course, this brings on a leak. In 
many cases the damage is worse, as the insulator bolt 
comes in contact with the third rail, which on some lines 
gives a dead short, thereby blocking the traffic till the fault 
is removed. Wooden insulators might answer if they were 
thoroughly impregnated with some non-hygroscopic insu- 


Typical Collecting Shoes for Electric Railways. 


cords that none should be employed unless insulated with 
pure and vulcanised rubber, as, unfortunately, there are 
makes offered in the market which are so poorly 
insulated that their use entails a considerable danger of 
fire, especially in damp situations, as the cotton covering 
soon becomes saturated with moisture and an arc results. 
The various means adopted by wiremen for etlecting a 
junction between a length of flexible cord and the end of 
a single solid wire would, were it permissible to laugh at 
bad workmanship, prove rather amusing. The best method 
of which the writer is aware is to bend the bared end of the 
solid wire back upon itself in the form of a V hook. The end 
of the flexible cord is now treated in the same manner, and 
the two hooked together, the hooks then being tightly 
closed by flat nosed pliers. Some fine copper wire is then 
bound neatly over the joint and the whole soldered into a 
single mass. Sucha joint has ample carrying capacity, 
and could not be pulled asunder by any ordinary means. 


— — — ͤ iñ (¶ 


Inoorporated Mu al Electrical Assooiation.—The eighth 
annual convention of the above association will be held at Sunderland 
on July 15 to 18 inclusive, under the presidency of Mr. John F. C. 
Snell, M.T.E.E. The programme of the meeting will appear in our 
next issue. 


lating substance, many of which are on the market, but by 
itself wood is useless. Doubtless many engineers will laugh 
at this, because any fool could see that,” but unimpreg- 
nated pitch-pine blocks were proposed and supplied as the 
third-rail insulators of an electric railway now in operation. 
They were rejected after the following test: weight of insu- 
lator, dry, 130z., weight of insulator after 12 hours’ immer- 
sion in water, 140z. The bad point about even properly- 
impregnated wooden insulators is the amount of surface 
leakage they allow when damp. The outer surface holds a 
skin of moisture far more easily than does the glaze on a 
porcelain insulator. 

That the hammering action is considerable even at low 
speeds is due to the weight of the collector shoes, which 
are usually of chilled or hard cast iron, varying in weight 
from 50lb. to 1jewt. each. 

The sketches herewith show the principal shapes and 
methods of suspension, but are not drawn to scale. 

(a) This is a heavy square block of iron of about 1]ewt., 
and some 2¢in..to Sin. thick. It is hung from a wooden 
black on the motorcar underframe by iron links, and current 
is taken from it. by a flexible copper cable; the length of 
the links prevents the shoe from falling too low. Like all 
other sliding shoes, the ends are curved upwards to avoid 
catching in the third rail at crossings. 
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(%) Two hinged blocks of cast iron about 70lb. each are 
fixed on the end of a short beam bolted to the bogie frame. 
The hinge is so constructed that the shoes cannot fall below 
acertain angle. Sometimes the shoes are hung on separate 
blocks at each end of the frame. 

(d) This is a lighter shoe used on a side rail, not a 
centre rail and held down by a spring. There are 
several of these along the side of the train. 

(^) A similar shoe to (d), also for use on side rails. This 
type has been proposed for use on the high-speed monorail 
line from Liverpool to Manchester. No doubt the rotary 
collector will tend to decrease hammering, but will, of 
course, not do away with it. 

On the whole, the conclusion seems to be, from a 
mechanical point of view, that any hard vitrified insulator 
is useless at high speeds unless at the same time it is 
possessed of great toughness. If it is commercially 
possible to manufacture malleable glass for this purpose, it 
would appear to be an ideal substance. 

Ambroin and similar insulators would not be able to 
stand up to the repeated blows for any effective length of 
time. They are strong enough for overhead trolley work, 
but a steel rail is far heavier than a copper trolley wire, 
and the blow due to the combined upward pressure of a 
trolley wheel and its momentum does not give such a 
smashing effect as the weight of a heavy cast-iron shoe 
travelling over the third rail. 


a rTP TT TT cs 


SOME STATION NOTES.* 
BY C. TURNBULL. 


In this paper I intend to give some station notes which, I tiust 
may be of use to some, even if old news to many. 

Dreimal Coinage.—The following method of converting English 
coinage into decimals was, I believe, first published in a teachers’ 
magazine. Js. equals 05 of a pound; ld equals approximately 
004 of a pound. Hence to convert 68. 8d. to decimals of a pound 
fur slide-rule work, we have 63. = £°05 x 6 = £'3; 8d. = £:004 x 8 
=£'032. Hence, 6s. 8d. = £°332, nearly enough for slide-rule work. 
To convert £875 to shillings and pence, divide the first two figures 
by 5, which gives 17s. and 25 over. Dividing 25 by 4, we get 
63d. Hence £°875 = 17s. 64d. For accurate work, we have to 
note that 1d. = £(:004 + 004/24). Hence 6d. equals this amount 
multiplied by 6 = £:025, and so on for other amounts. It is 
convenient to remember that 6d. = £:025, 3d. = 2 0125, and 
14d. = £:00625. By this latter method amounts can be put into 
decimals for any degree of accuracy, but the chief use of the system 
is in the approximate method for slide-rule calculation, and of course 
it is always easy to add approximately the twenty-fourth to the pence 
where greater accuracy is needed. 

Card System.—The card system is daily coming into greater uso, 
and is no doubt well known to all present. It can be used for notes 
very conveniently. If you are going round a works, and hear that 
Tomkins's superheater is a fraud (I hope that there is no one of that 
name who makes superheaters) and that So-and-so's valves stand 
when others fail, these facts can be noted and the notes put on cards. 
These cards are filed away under the index cards, and can be referred 
to at any time, A collection of notes and references of this kind is 
most useful and accessible when station extensions are contemplated. 


Stolzenburg Files, —l suppose that nearly everybody has at some time 
started filing newspaper cuttings, only to give it up in despair. Some 
people bind their technical papers, and in course of years obtain 
several hundredweights of reading matter which is never looked at. 
A convenient method is to cut out everything which is of permanent 
interest and throw the remainder away. The cuttings can be thrown 
into a cupboard, to be periodically sorted into Stolzenburg files. These 
files can he conveniently numbered and indexed on cards. I have here 
a few files to show what I mean. The colours of the files are useful in 
sorting. Thus, 1-10 can be of one colour, 11-20 of another, and so 
forth. This prevents any file from getting into its wrong batch, where 
it would not be easily found. The files are useful for many purposes. 
When a report or estimate is to be got out for any subject, a lile cun 
be started for it and kept in use until the matter is settled. By this 
means information can be gathered together for months, if need be, 
and everything relating to the subject can be kept together. Indeed, 
a subject may be dropped for a year and taken up again with every- 
thing intact and ready to hand. When quotations are being obtained 
for small things, they can be put into a file until dealt with. Indeed, 
I think that anyone who begins to use them will continue to do so. 

Files in Libraries, etc. —I think that some day papers and even 
technical books will be got uf in such à way that they may be easily 
sorted up according to their subjects. Science Abstracts might 
perhaps—I make the suggestion with all humility—be printed so that 
it might be easily dismembered, each reader filing what was useful to 
him. Some manufacturers are sending out their catalogues in these 
files, so that fresh matter may be easily added. There has also been 
some movement towards sending out advertisements on cards. Just 


Paper read before the Newcastle Local Section of she Institution 
of Electrical Engineers; February 2. 


think of the convenience of being able to go to a card drawer and look 


under an index card headed, sax Switches, and find there a lot of 
cards dealing succinctly with switches, with neat illustrations and prices, 
for all makers. Certainly, it would have the effect of weeding out all 
the bad makers, as information would be so accessible that one would 
easily be able to go through the many different styles of articles on tha 
market. One of the highest developments would, however, be in the 
technical libraries. One would be able to ask for all information pub 
lished in any year on polyphase starters, or on the testing of steam- 
turbines, and obtain what was required without having to read through 
books giving accounts of the calorific value of coal or the merits of 
single-phase motors. Furthermore, in a works, notes could be kept of 
the experience obtained with difterent articles manufactured, so that 
a new designer coming would be able to look up all the notes left by 
his predecessor in strict order, and thus avoid repeating his mistakes. 
Indeed, I believe that one of our principal firms on Tyneside is going 
in for keeping a lib on this principle, with a librarian to look after 
it, and no doubt it will pay them. 

Letter Filing.—In large works the librarian might take charge of 
the letter-filing department. All unimportant letters coul 
marked with a distinguishing mark by the head of the department 
who wrote or received them. These could be filed separately, to be 
destroyed after, say, five years. Possibly objection may be taken to 
the idea of destroying any letters, but surely many letters are 
entirely nnimportant, and 4 them makes it difficult to find 
important letters. Indeed, in many cases the letter- filing problem is 
becoming so serious that the question of destroying unimportant ones 
must be faced, but before this can be done, something better than 
office boys will be needed for the filing department. 


Consumer's Register and the Card System. — The consumer's ds, ii 
needs much care to keep in order. One must always be able to balance 
any district, and it is necessary to guard against the chance of anyone 
being connected up without being entered into the ledger, in which 
case someone would have a cheap light. The method at present in 
use at Tynemouth is as follows : When an application comes in, if in 
order, it is instantly entered into the consumer's ledger, and a post- 
card of acknowledgement is sent to the applicant. Save in special 
cases—such as when a whole new street applies for the i SIE 
attempt is made to sort the names out into streets or districts, although 
this may be done when a new set of ledgers is started. The applica- 
tion then goes to the mains superintendent, who enters it into his 
card system. Cards relating to unconnected consumers are kept in a 
separate drawer, so that they can be easily referred to. The pe 
tion next comes to the resident engineer, who fills in his card, after 
which it is filed. The form is initialled and dated by each one through 
whose hands it has passed. Although a duplication of labour, it is 
convenient for the chief to have his own 9 as this keeps him in 
touch with the connections and the state of work. In addition to 
this, every connection after it is made is entered into a book with 
statement of the number of lampe and tests, etc. The total lampe 
connected can be obtained by adding up the columns in this book, and 
a comparison of it with the consumer's ledger will serve to show if 
anything has been omitted from the latter. 


Balancing of System, etc. — The consumers’ cards are arranged in 
geographical order, under the various index cards which mark the 
streets. Where a street has several names along its length, it may be 
conveniently treated as one street. The order of arranging may be 
settled by local considerations, groups of cards being formed into 
districts into which the main system naturally falls Asa general 
law the order may be north, east, south, west—that is, the northern 
streets will come before the southern streets, and the eastern before 
the western. Also the north side of a street will come before the 
south side, and the east before the west. As an example, if a street 
run east and west, the consumers at the eastern cnd of the north side 
of the street would come first in the card system and would follow 
each other right along to the west end. Then would come the con. 
sumers at the south side of the east end of the street, and they would 
follow each other right along to the west end. For balancing pur- 
poses the cards may be of two colours, but this has the disadvantage 
that the card cannot be made out until the side on which the consumer 
is to be is known. Probably it would be just as good to have the 
words ‘‘ Positive negative” at the top of the cards in bold type, the 
unnecessary word being struck out. The particulars on the applica- 
tion form may be printed on the back of the card, upside down for 
ease of reference. The actual particulars as taken from the completed 
installation may be put on the front of the card. These particulars 
include the date of connection, meter number, number and details of 
lamps, consumer’s number in the ledger, style of service, and any- 
thing else desired. The system is sufficiently flexible to be inde- 
pendent of cast-iron rules. Indeed, the arrangement may be repeatedly 
altered as the station grows without difficulty or confusion. The 
balance of any street can be periodically made up on summary carde, 
and from these the balance of a district may be obtained. For the 
purposes of balance the maximum demands may be conveniently 
taken instead of the number of lamps installed. 


Meter-Reader’s Books. —Small Stolzenburg files may be conveniently 
used for these, loose ruled sheets being bound into them. The benefit 
is that if the number ot consumers in any street should increase, then 
further leaves may be put into the tile in their proper position. The 
books are light, cheap, and handy, and when the station is new fresh 
leaves may be put in each year. When the station is old and hasa 
sufficiently large connection, the consumers’ names might be printed 
on the sheets to save the clerical work of rewriting them every year, 
but even then additional sheets could always be added for new con- 
sumers, The leaves may be left blank on the back, so that notes 
may be made on them by the meter reader, the notes being placed at 
the beginning of the book and not opposite to the consumer's name. 
This is useful, as there is little chance of a note being overlooked, 
and it need not be crossed off until it has been attended to. 
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Mains Diary.—The mains are put down on to a map when laid, 
and all details as to length, maker's name, jointer's name, system of 
laying, insulation test, etc., are put into a mains diary. Columns are 
arranged in this, lettered A, B, O, etc., referring to the different 
systems in use, and to the sizes of the cables laid. By adding up 
these columns one can easily tell how much of each kind of cable is 
in the ground. The diary in indexed on the map, so that with the 
map it forms a complete and practical account of what has been done. 

Drop in Cables.—I notice that pocket-books often give rules for 
getting approximately the drop in cables without calculating the 
resistance. Probably the easiest way is to take it that the drop in a 
cable at 1,000 density is nearly 25 volts per 1,000 yards. Hence with 
a 40-volt drop a feeder cable 1, 500 yards long, and of half square inch 
sectional area, would only carry amperes—surely a very potent 
argument in favour of the three-wire system as against the two-wire. 

Waterproof Cables.—As our Mr. Snell has pointed out, the problem 
of keeping moisture out of cables is very serious. So far, I believe 
that nothing has been done to fill up the capillary spaces between 
the strands of the wires, although these spaces are most accessible to 
moisture, especially at house services, where the wires are to some 
extent ex where they go into the fuse boxes. Probably the 
cable would be more serviceable if the stranding were filled in with 
bitumen, or with resinous oil or jelly. Indeed, I do not see why 
cables should not be made so watertight that the insulation and 
breakdown tests could be taken after 24 hours’ immersion in water, 
under pressure, with the ends unsealed, a short length of each end 
only being cut off. I think, also, that commercial engineers might 
very well combine to endow some of our institutions to make scientific 
tests—chemical, physical, and microscopical—on various insulating 
materials. Who kiom but what some of our materials may improve 
with age and use. Again, cablemakers sometimes assure us that their 
dielectric has stood, say, 10 years’ use, and seemed as good as ever. 
What we really, however, want to know is this: has any change 
taken place in the cable, and, if so, is that change for the better or 
for the worse? Seeing the millions of money being put into the 
ground, I think that a few hundreds, or even thousands, of pounds 
spent in scientific research would be well spent ; and papers which we 
have had in Newcastle show us that the willingness and ability to do 
such work is at hand. 

Switchboards.—It is always difficult to make a neat job of the back 
of a switchboard. I would like to suggest as a subject for discussion 
that copper rods might be connected to the board direct, and that 
these rods might be brought down to the base of the board in a 
suitable manner. Thus connections at the top of the board could go 
upwards, and those at the bottom of the board could go downwards. 

e would thus get a row of terminals all in a line, to which the cables 
could be attached. Split porcelain tubes fixed on to the rods would 
give a fireproof insulation, and the strength and stiffness of the rods 
would e it easy to run them to any plan. 

Extinction of Fires.—Slag wool is useful for putting out electrical 
fires. It may be kept handy in pails, which should be fitted with 
covers to prevent people from using them as a receptacle for matches 
and waste paper. 

Peak Load Plant,—In many stations the load may be divided into 
two parts—long-hotr load and peak load. In certain cases increase 
of output does nothing to long en the hours of load. It may even 
make the load factor worse. Hence it seems that stations should put 
down two kinds of plant —long-hour plant and peak load plant. I 
believe that if a locomotive could be hitched on to a dynamo, we 
would get a combination which would give out some 500 kw. at an 
abnormally low ren cost, and without any extraordinarily large 
oonsumption of , and without heavy stand-by losses. Of course, 
some details would have to be worked out in the design, but no one 
can say that this kind of plant is untried or undeveloped, and the 
combining of a loco. with a dynamo for short-hour running should not 
pront ineuperable difficulties. Or again, it might be possible to 

uild opina so that they could run triple for small Joads and com- 
pound for large peak loads, the dynamos being, of course, large 
enough. It would be possible to supply such an engine with steam 
for its short peak load from a torpedo-boat water-tube boiler, run at 
high power. Indeed, I do not know how much power was regularly 

t out of the Turbinia boiler at frequent intervals, and out of other 

estroyer boilers also, and it seems to me that the peak load of a 
station is in many ways comparable with the work of a torpedo boat. 
The problem is so serious at present in many towns which rely 1 175 
their lighting load exclusively, that I trust we will have a good dis- 
eussion on it. 

Gas-Engines.—If gas-engines should come into general use in 
stations, ibly they might be able to deal with the peak loads 
without the heavy stand-by losses which now exist. It is to be noted 
also that turbines might be run off the exhaust of gas-engines, as 
they would probably prove better silencers than the present exhaust 
box. Furthermore, the turbines might either be geared to their 
engines, or else they might run separate dynamos, which could run in 
parallel with the main dynamos. In this latter case, it is quite likely 
that the turbine-dynamos might be allowed to run up to speed taking 
as much load as they could, all the governing being done on the main 
engine, 

——  —— — 


APPOINTMENTS VACANT. 


Assistant Engineer, Edinburgh Corporation electricity supply, 
£100 per annum, Feb. 16. See advertisement. 

Assistant, King’s Lynn Corporation, to take charge of shift, £80 
per annum. See advertisement. 
Chief Assistant Engineer, Borough of Ashton-under-Lyne, £150 
per annum, Feb. 17, See advertisement. l 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each auit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in inh) sent in is considered 
when marking the relative values of these answers. All 
formule» should be carefully written to prevent mistakes as 
to symbols, and all loose e E be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


555. In a power supply 10,000 kw. has to be transmitted from place A 
to place B. A is 10 miles from B. Assuming 10,000-volt, three- 
phase, three-core cables to be chosen, by how many cables is the 
10,000 kw. to be transmitted (1) with regard to economy as to 
first cost of cables ; (2) with regard to allowing sufficient margin 
in the number in case of puncture of one or more cables! PADS: 
insulation and armoured cables assumed, to what extent would a 
different dielectric affect (1) and ds What are the Board of 
Trade regulations on the point !—H. F. N. 

556. What is the most satisfactory method of rail jointing for 
tramways for electric traction! Information is desired as to 
ru as joints for supporting the rails, and not as to bonds, — 


ANSWERS. 


Question No. 548.—Two transformers were working in parallel, one 
used to get very hot and one day burnt up; what was the 
cause of this? Also give the essentials of a transformer that 
is to work in parallel, and the best and quickest way of 
paralleling them. 


Best Answer to No. 548 (awarded 10s.).—The overheating 
may be due to several causes: (1) Suppose some fault in 


Jag. 1. 


transformer itself, as (a) Heating due to excessive hysteresis 
loss due to bad iron. (b) Heating owing to excessive eddy- 
current loss due to iron not being properly laminated, or 
laminations not being sufficiently insulated. (c) Some of the 
coils short-circuited, as shown at A (see Fig. 1). The short- 
circuited coils will have heavy currents generated in them 


prame here 


A -. - - . 


Fic. 2. 


and overheat, thus causing the transformer to burn up. 
(d) An earth on coils (as shown at B in Fig. 2) might 
cause overheating if other pole of low-tension mains has an 
earth on it. (e) Supposing transformer is wound with two 
sets of secondary coils, connected in parallel, as shown in 
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Pig. 3. If coil C has a greater number of turns than 
coil D, it will generate a higher voltage, and thus do most 
of the work and get overheated. (f) Is it certain that the 
second transformer is really working, as it has happened, 
owing to a loose connection, that the second transformer is 
not doing any work at all? (2) One of the transformers, 
when working in parallel, may get overheated, although 
each is in perfect condition, owing to one of them doing 
most of the load. 


- m ff a 
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WINDINGS 


Fie. 3. 


Suppose two transformers, A and B (30 kw. each, say), 
connected in parallel on both high-tension and low-tension 
sides. Suppose 


^ A gives 101 volte on low-tension side (no load). 


» 99 » » 57 (full load). 
B » 100 » » » (no load). 
» 98 ° ” 77 


(full load). 
Suppose total load is 15 kw. : . 
A would give out 15 kw. at 100 volte. 
99 99 0 99 100 99 


Suppose load is 45 kw. : 
A would give out 30 kw. at 99 volts. 
15 


99 39 99 99 99 
Fall load (60 kw.) : 
A would give out 37:5 kw. at 98:5 volts. 
„ „ 226 „ 985 „ 


In each case A would do most of the work, and will be 
overloaded when full load is on. For parallel working the 


two transformers want to have the same secondary voltage 


and the same drop with different loads — i.“, each trans- 
former must give equal voltages on secondary at all loads, 
so that they share the load equally between them. 


E. 
8 


The best way of coupling two transformers in parallel 
w seen in Fig. 4. A and B are the two transformers. A is 
already coupled up on both high-tension and low-tension 
sides. We will suppose B has to be coupled in. The 
high-tension side of B is connected across the bigh-tension 
mains ; the low-tension side of B is temporarily connected 
to the low-tension mains through a light fuse, F, on one 


H T. mains 


Answer to No. 548 (awarded 5s.).—Provided that the 
transformers are of equally good design, so that the 
difference in heating cannot be accounted for by differ- 
ences in the efficiency or cooling arrangements, the trouble 
would probably be due to either a difference in the voltage 
drop, or in the actual voltage causing the hot transformer 
to take more than its share of the load. The requirements 
for the satisfactory running of transformers in parallel are: 
(1) equal secondary volts on open circuit when supplied at 
equal primary volts ; (2) similar shape of secondary voltage 
curve, both on inductive and non-inductive loads, so that 
the secondary voltages at equal percentages of full load 
* be the same in all the transformers. 

odern transformers have a secondary voee drop 
between no load and full non-inductive load of only about 
24 per cent., so that should one of the two transformers 
in parallel give only 21 per cent. less 5 at 
no load than the other, it would become fully loaded 
before the other gave any useful output into the circuit. 

At all external loads below that at which the no- load 
voltage of one transformer equalled the loaded voltage of 
the other, the low- volt transformer would, in fact, act as 
an additional load, the secondary becoming a primary, and 
passing a current back into the supply mains through the 
primary acting as a secondary. Even if so great a difference 
of voltage as this did not exist, enough difference might 
easily occur, through leaving off a few turns in one case, 
or through differences in the shapes of the voltage curves 
of the transformers, to cause one to be loaded 50 per cent. 
more than the other. Thus, suppose two 10-kw. trans- 
formers were put in parallel on an external load of 20 kw., 
one might give, say, 12 kw., whilst the other onl pe 8 kw. 
Such differences would cause a noticeable di erence in 
heating, though it is probable that an even greater 
difference existed in this particular case, as an actual 
burn-out occurred. 

The remedy for this state of affairs consists in carefully 
testing each transformer for no-load and full-load voltage, 
or, better still, running each transformer on artificial load 
in parallel with a standard transformer, kept for the pur- 
pose, and noting the differences in load division at two or 
three points between no load and fullload. If the load on 
which the transformers are intended to work in practice is 
inductive, a load of similar power factor should be employed 
for the test, as transformers of different design or widely 
different outputs may divide the load quite satisfactorily on 
non-induetive load and yet be considerably out on inductive 
loads, owing to the different relative proportions of the 
ohmic and the reactive components of the voltage drop. 

The pare De of transformers is a very simpls opera- 
tion. The primaries are first switched on, and the correct 
secondary terminals are then connected together and to the 
load, no synchronising apparatus being required, as the 
fact that both primaries are supplied from the same mains 
ensures the secondary voltages being in step. When first 
switching in a new transformer it is always safest to deter- 
mine the correct secondary terminals to be connected by 
joining one terminal of each secondary together, and then 
making intermittent contact between the other two 
secondary terminals by means of a piece of fuse wire. If 
the terminals are correct, only a very small spark will be 
obtained at the fuse wire, whilst if incorrect, there will be 
a considerable flash.—Q. 


Answer to No. 548 (awarded 58.).— The heating and final 
burning up of this transformer might have been due to thc 
occurrence of a partial short-circuit in primary or secondary, 
allowing a large current to flow, and finally burning out 
the transformer. But assuming that there was no defect 
of this kind, the cause must be looked for in the fact that 
the transformers were not relatively suitable for running 
in parallel— i. e., their impedances were not approximately 


196 


equal. It is often supposed that if two transformers have 
the same voltage drop at full load that they will run in 
parallel satisfactorily. This is not by any means the case. 
A transformer may be represented by an impedance coil, 
and the law of the distribution of current in impedances 
in parallel applies also to transformers. The impedance of 
a transformer is obtained by short-circuiting its secondary 
and measuring the voltage required to send full-load current 
at normal frequency through the windings. The quotient 
of the voltage and current gives the impedance in ohms. 
For instance, if it is found that a 30-kw. 2,000-volt trans- 
former requires 100 volts to send 15 amperes through the 
primary, then its impedance is 100+15~6°7 ohms If 
another transformer of the same size, but different type, 
requires only 75 volts its impedance is 75 —- 15 — 5 ohms. 
Let these two transformers be paralleled and a load of 
60 kw. be drawn from their secondaries. They may be 
represented by two reactance coils, A and B (see figure), 
placed in parallel. Then the current through A will be 


proportional to E! =0°15, and that through B 1 _ 92. 


The total current, assuming the two to be in phase, will be 
proportional to 0°35. | 


Hence A takes = = 43 per cent. of the total, 


and B takes 85 = 57 per cent. of the total. 
Applying this result to the case of the two 30-kw. trans- 
formers, the first will take 26 kw. and the second 34 kw. 
of the total load of 60 kw. 
The writer of the question does not state whether or not 
the two transformers he refers to were of the same type. 


A (6:7 n) 


Fic. 1, 


In any case their impedances must have been very different, 
and if the transformers were of different capacities, their 
impedances cannot have been inversely proportional to the 
capacities, as they should be. A difference in ratio will 
also, of course, cause a difference in the relative loads 
taken. In this case an equalising current will circulate 
round the two transformers at no load in order to equalise 
their voltages. The value of this current is given by the 
difference in voltage divided by the joint impedance of the 
two transformers, and it will be superposed upon the load 
eurrent when the transformers are loaded. 

In the above example of the two reactances (see Fig. 1) 
it was assumed that the total current was equal to the 
numerical sum of the two component currents. Strictly 
speaking, the vector sum should be taken. In the case of 
transformers, however, it will be found that although the 
phases of the currents taken by the transformers may differ 
(owing to a different ratio of reactance to resistance in 
sni this difference is usually not enough to render the 
resultant current very different from the numerical sum of 
the two components. Thus, a difference of 16deg. in 
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phase between two equal currents only decreases the 
resultant current by about 1 per cent. from its value, when 
the two currents are in phase. 

If two transformers having different reactances and 
resistances are in parallel on a non-inductive load, the one 
with the higher reactance will supply a leading and the 
other transformer a lagging current tothe load. From the 
foregoing it is evident that when two or a group of trans- 
formers are to work in parallel satisfactorily, their impedances 
should be inversely proportional to their outputs. In 
paralleling two transformers, the best and quickest way is 
to make the final connection (which, of course, should be 
on the low-tension side) through a voltmeter or light fuse. 
If the voltmeter indicates zero, then the connections are 
right. If, however, the voltmeter indicates twice the low- 
tension voltage, or the fuse blows, the connections are 
wrong, and should be reversed on primary or secondary of 
one of the transformers.—R. C. 


Answer to No. 548 (awarded 5s.).—From the question, it 
appears that two transformers have been running well in 
parallel for some time, pel that one of them got very 
hot. The causes of this will be most likely one or some 
of the following. (To simplify matters, we will consider 
the transformers are of equal rated capacity.) Some small 
inequality in the ratios of the windings will cause one to 
have a higher secondary voltage than the other, and so will 
take most of the load. One, perhaps, hasa larger C R drop 
than the other, therefore taking less load; or, perhaps, 
one has a larger total voltage drop, composed of C R + induc- 
tive drop, and so takes less load The iron of one may be 
of poor quality, or, panne been in use some time, it may 
have aged considerably. If the transformer is new the core 
may have not been sufficiently laminated, thereby causing 
eddy currents; or the iron may be worked at too high a 
magnetic density, thereby causing an excessive hysteresis 
loss, or C? R loss in the windings may also be high in one 
of the transformers. The secondary connections of one 
transformer may have been poor. The core of an 18-kw. 
2,000-volts to 200-volts transformer once came under my 
notice. It was sent back to the works for repairs because 
it would not take any load when running in parallel. The 
only fault was discovered to be in the secondary terminals, 
the ends of the winding being connected to the terminals 
by screwed socket joints. One of these had become loose, 
and the arcing that had ensued had partly insulated it from 
the winding. This would throw all the load on to the 
others, so tending to overheat them. 

The effect of all these aforementioned faults would be 
to cause the insulation to deteriorate ; then, perhaps, when 
the central-station alternators hunted up 40 per cent. over 
voltage, or the trunk was charged up too quickly, it gave 
way and burnt up. The main essential of transformers of 
equal output that have to work in parallel is that the 
secondary voltage when on the load should be the same 
whatever the power factor of the circuit they are supply- 
ing is, but if the transformers are of different sizes, then 
each must give a voltage such as will take up its proper 
share of the load. It is easy to calculate for ratio on 
open secondary circuit and for C R drop in the coils, but 
cost of production will not allow an equal sandwiching of 
the windings in the small sizes, so the C R drop and ratio 
are generally made to compensate for them. It will, how- 
ever, generally be found that small sizes take less than 
their share of the load. For parallel running it is best to 
have all transformers from one maker, with a guarantee . 
that they will take their share of the load all right: then 
each can be connected up in the same way to the high and 
low tension mains. The quickest way to parallel trans- 
formers, the connections of which we do not know, is no 
doubt the tria] and error method. This should be done, 
if possible, in the daytime when the current is off. The 
primaries can be connected up by means of their ordinary 
fuses; but in connecting up the secondary of the new 
transformer, a fuse to carry, say, 10 amperes should be 
inserted in one pole. If this does not blow on switching 
in, we can safely say that our connections are right; but 
if the fuse does blow, then we have only to change over 
the primary leads of the new transformer. A full descrip- 
tion of the paralleling of transformers will be found in 
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the Electrical Engineer for May 16, 1902, in answer to 

Question No. 475.—ARC. | 

Question No. 549. — T wo self-excited shunt-wound dynamos, of 200 kw. 
and 50 kw. capacity respectively, were running in parallel on a 
three-wire system, with motor balancer and batteries in circuit. 
The load on machines at the time was 180 kw. and 49 kw., 
when the voltage acroas 'bus bars dropped suddenly, and the 
minimum cut-out on 200-kw. dynamo dropped out. No fault was 
detected on the system at the time, but a 500-volt motor (which 
was running at the time) arced across from brush to brush two 
days after. Explain probable cause, and effect on dynamo if it 
was demagnetised. 

Best Answer to No. 549 (awarded 10s.).—The probable 
cause of the drop in voltage of the dynamos seems to come 
from want of attention on the part of the stoker or stokers 
in the following manner: The water-level in the boilers 
having been allowed to become very low, the attendant 
then sets the feed pump working at its maximum capacity ; 
by this means a large quantity of cold water was put into 
the boiler. The fires were perhaps cleaned out and fresh 
coal put on, thus the boiler flues and tubes chilled. The 
steam-raising capacity of the boilers is reduced for a short 
period by the placing of a large amount of cold water in 
them; also by the chilling of the flues and tubes. The 
steam pressure gradually falls at the same time the 
governors open the engine valve to the full amount, so that 
the steam is not throttled in the least, the engines getting 
the full steam pressure obtainable under the circumstances, 
but it is not sufficient to keep up the required speed. A 
shunt-wound dynamo very rapidly demagnetises itself 
when the speed falls, or if overloaded. This is followed 
by the opening of the minimum circuit breaker. The 
speed of the 200-kw. set falling more rapidly owing to 
it requiring a slightly higher steam pressure to give the 
proper speed in proportion to its load than the 50 kw. get, 
the minimum circuit breaker of the larger set operated. 
The consumption of steam being odaad, the smaller set 
would continue to run at it3 proper speed. In the interval 
between the 200-kw. set being shut down and started again, 
the boilers having had time to recover themselves, the 
engines and dynamos would run at their proper speed and 
the vol be maintained. Most likely no notice was 
taken at the time of the steam pressure, so that the cause 
of the mischief would remain undiscovered. It does not 
seem as if the 50-h.p. motor could have any connection with 
the failure of the dynamo.—C. G. 


Answer to No. 549 (awarded 5s.).—There being a battery 
on the circuit, the possibility of the dynamo losing its 
field does not exist, as the shunt is practically separately 
excited. On this account it is not likely that the flashing 
over of a motor, as suggested, has anything to do with the 
matter, though in the absence of a battery a sudden over- 
load of this kind might quite possibly produce the results 
noticed. The probable cause in this case is a sudden reduc- 
tion in the excitation of the 200-kw. dynamo either through 
the breakage of the shunt circuit or through the uninten- 
tional insertion of considerably too much resistance in the 
shunt by the switchboard attendant. This would remove 
the whole or a large part of the load from the larger 
dynamo and cause its minimum cut-out to act, and at the 
same time would throw the whole load on to the 50-kw. 
dynamo and the battery, and so cause a drop in 'bus-bar 


voltage.—Q. 


TRADE NOTICES AND NOVELTIES. 


The Metaphone. 


We have received from the National Telephone Company an 
advance proof of a catalogue they are issuing describing the 
metaphones, which are household telephones for use in con- 
junction with ordinary electric bell circuits. The feature of 
the catalogue is that the company are prepared to fix up this 
instrument in any house, office, or any other place within 
reasonable distance of their offices free of charge. This, com- 
bined with the low price of 7s. 6d. per instrament, makes the 
metaphone accessible to a large number of householders who 
would, perhaps, not buy an ordinary telephone because of the 
cost of fixing. In the instrument which we have seen as a 
sample, the receiver and transmitter are connected together by 
a bar, which can be held in the hand, much after the same way 
as the portable instrament now generally used on all telephone 
circuits. The company supply with each the necessary attach- 


ment for the ordinary bell push, so that the instrument can be 
hung up underneath it. With the metaphone intended for use 
in the kitchen a length of twin wire is included, and can be 
connected un all series of electric bells. With two such instru- 
mente, one in the living-room and the other in the kitchen, a 
vast amount of time can be saved. The rest of the catalogue 
is devoted to improved details by which the complete system of 
house telephones can be installed. Portable instruments for 
use in sick-rooms are also included. The instrument gives 
satisfactory results on trial. The catalogue shows that the 
National Telephone Company are in this case entering into an 
ordinary supply business, which is quite distinct from their 
telephone work for intercommunication between different sub- 
scribers. Their trained staff in all principal towns gives them 
a great advantage in building up the supply business. 


reverenter eR ———— 


LEGAL INTELLIGENCE. 


BRITISH MOTOR TRACTION COMPANY. 


In the Chancery Division of the High Court on Tuesday, before Mr. 
Justice Farwell, Mr. Douglas moved on behalf of the plaintiff in the 
matter of the British Motor Traction Company, Limited—Lawson 
against the Company —for the appointment of a receiver and manager. 

Mr. Ashton Cross, for the company, consented to the appoiatment 
of a receiver; but questioned the need for a manager, as there 
was nothing to manage, as far as he could see. The works were 
shut down. 

His Lordship appointed Mr. Baker as receiver, and expressed his 
unwillingness to n a manager under the circumstances ; but 
gave rae | to apply in Ohambers for a manager if plaintiff were so 
advised. 1e receiver would have liberty to take 55 at once 
on the plaintiff's undertaking to be answerable for the receipts. 


CLAIM FOR ELECTRIC LIGHT. 


On Monday, at the Wandsworth County Court, hefore the Hon. 
Arthur Russell, the case of the County of London and Brush Provincial 
Electric Lighting Company, Limited v. Farrants was disposed of. The 
plaintiff company sued. Mr. Arthur Farrants, the defendant, who is the 
proprietor of the Bull and Star Hotel and the Spotted Horse, Putnev, 
to recover the sum of £25. 10s. 8d., the balance of an account for 
electrical energy supplied to the first-mentioned house, and the defen- 
dant counterclaimed for rebate and damages for the cutting-off of the 
electric supply at the Spotted Horse. 

Mr. Inman, for the plaintiffs, stated that Mr. Farrants, on receiving 
his account for the December quarter of 1901 applied to have his 
indicator tested, and it was found to be perfectly correct. In March 
application was in made for payment, the company notifying the 
defendant that unless a cheque were received on the following day the 
supply would be disconnected from the service box outside his premises. 
Nothing was paid, however, but the company did not press the defen. 
dant, because they held a deposit of £50. On June 19 Mr. Farrants 
sent a cheque for £50 on account, promising another payment directly 
after the Coronation. The March account was then due and the June 
quarter was becoming due, the total being £67. Os. 3d., of which the 
defendant paid £30. The company wrote asking for the balance of 
£37. Os. 3d. Coming to September, the defendant owed £25. 10s. 8d., 
the amount now sued for. 

Mr. Lane, on behalf of the defendant, said that his client had made 
all his payments under protest, and he counterclaimed for the dis- 
connection ofthe light at the Spotted Horse. 

His Honour, in giving judgment, said there was absolutely no 
defence to the action. It was a very complicated contract, and 
extremely difficult to understand, but the defendant having entered 
into it, he must abide by the consequences of it. He therefore gave 
judgment for the plaintiff company, both on the claim and counter- 
claim, with costs. 


BANKRUPTCY. 


The public examination of Messrs. John F. Worthington and G. F. 
Nuttall, formerly trading as J. Worthington and Co., electrical engi- 
neers, of Hanley and Longton, took place at the Hanley Bankruptcy 
Court last week. The statement of affairs presented by the debtors 
showed liabilities £1,272. 12s. Id., with an apparent surplus of 
£537. 18s. 8d., but the statement prepared by Mr. Walton Stanley, 
trustee under a deed of assignment, showed liabilities £1,415 and 
assets £1,130. The failure was said to be caused hy ‘‘ losses on con- 
tracts." A feature about the partnership was that the whole of the 
capital was furnished by Mr. Worthington, who in November, 1898, 
found £500, a further £500 in April 1899, £2,000 more in 1900, and 
a further sum of £700, making a total of £3,700 in four years. If 
any profits were made the partuers had to share equally. The 
examination was adjourned until Feb. 25. 


— — 


ALLEGED EMBEZZLEMENT. 


Frank Edward Beeton, secretary of the Dover Electricity Supply 
Company, was charged on a warrant at Dover on Monday in connec- 
tion with the embezzling of ubout £500 belonging to the company. 
It was stated that the accused was arrested by Detective-Sergeant 
Swain, of the Canterbury City Police, late on Sunday night in London 
and that early vesterdav morning Beeton attempted to escape by 
clambering through the fanlight of a cell at Somers Town Police 
Station, The case was adjourned till Saturday. 
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ELECTRO-CHEMISTS AND METALLURGISTS. 

Specialisation in things scientific is a necessity of the 
times, and the formation of new societies to represent the 
special phase of cleavage follows as a matter of course. It 
must, therefore, be no cause for surprise to find electro- 
chemists desirous of associating together in order to form 
a new society whereby to have means of mutual converse 
and the dissemination of particular experiences and 
advances in knowledge in a specific direction. If we require 
any incentive to welcome the formation of a new society, 
we should only need an hour's study of Herschel's writings. 
He points out that the wider the sphere of a student's 
observation the more he sees that “refinement follows on 
refinement, wonder on wonder, till his faculties become 
bewildered in admiration, and his intellect falls back on 
itself in utter hopelessness of arriving at au end." Yes 
refinement follows on refinement and wonder on wonder ; 
and each refinement and wonder has to be studied - but by 
whom, and how? Man becomes learned only when he 
realises his utter ignorance, when he sees the infinite vast- 
ness of the unknown in comparison to the known. Yet 
the known is beyond the compass either of the ordinary 
or even the extraordinary mind, hence the necessity 
of specialising. ‘The character of the true philosopher 
is to hope all things not impossible, and to believe 
al things not unreasonable.” Almost the youngest 
of living studente has seen obscurities which appeared 
impenetrable in physical and mathematical science dis- 
pelled, and the most barren and unpromising fields 
of enquiry converted, as if by inspiration, into rich and 
inexhaustible springs of knowledge and power on a simple 
change of our point of view, or by merely bringing to bear 
on them some principle which it never occurred before to 
try.” The opening of a new field is a blessing to the 
student. He revels in a virgin soil with no accumulation 
of experiences before him to weigh and master before he 
can plough his own furrow and use his own talents, 
Mistakes are made—many of them—but that is natural. 
The spoor followed may lead to the wilderness and not 
to the quarry, to error and not to truth; but again 
“error is only to be effectually confounded by searching 
deep and tracing it to ite source.” A lost trail— 
return to the starting point and try again. Mutual 
assistance in things scientific is of the greatest 
importance, and that can be well rendered by the means 
of a society the members of which are engaged in 
common work. Up to the time of the introduction of the 
dynamo, electro-chemistry was almost wholly confined to 
one field of practical work, but during the past twenty 
years new refinements have cropped up, and the number 
of those engaged in electro-chemical and metallurgical work 
has increased and multiplied. It has been felt that the 
number so engaged in this country is sufficiently great 
to need a central society, and at the instigation of Mr, 
Swinburne, Mr. Swan, and other active spirits, a preliminary 
meeting for such formation was held on Wednesday last at 
the rooms of the Faraday Club, the result of the deliberations 
of which was go ahead.” The society to succeed must 
be supported whole-heartedly by the members. Let them 
give freely the results of their experiences in experimente, 
and not be satisfied at hearing réchauffé, second-hand, paste- 
and-scissors communications at their meetings or in their 
Transactions. We should like to find that every full 
member rested under an obligation, written or unwritten, 
to contribute at least one original paper to the society. 
The exact lines upon which the new society is to run 
will be formulated by the council nominated and approved 
by the meeting we have referred to, and we shall look 
forward with great interest to see the rules and regula- 
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tions. Some of the older societies are necessarily very 
cosmopolitan because. they have to include members 
interested in all the new departures that have arisen since 
their formation. The new society ought, perhaps, to be 
somewhat restrictive as to its membership. 


THE ST. MARYLEBONE ARBITRATION. 


The long-expected award of the Hon. C. Russell, who 
acted as arbitrator in the above case, was received yester- 
day. Under it the metropolitan borough of St. Maryle- 
bone has to pay the Metropolitan Electric Supply Company 
no lees than £1,212,000 for that portion of the company's 
works and mains situated witbin the borough boundary. 
This figure is less than one-half the price fixed by the 
experts for the company ; but, on the other hand, it is 
about 150 per cent. more than the company has actually 
expended on the electric lighting plant, including mains 
within the area. The above price is the arbitrator's award 
of the value on Dec. 31, 1901, and the Council has also to 
repay any capital expenditure incurred since that date. 
Under the Lands Clauses Act the Council has also to 
bear the costs of the arbitration, which, after taxing, 
are likely to amount to about £40,000. The award 
seems a reasonable one in view of the facts of the case, 
but the question as to bow the transfer will affect the costs 
of electric lighting in St. Marylebone is an open one. For 
the large sum which the Council has to pay, the actual 
value received is comparatively small. Of the plant taken 
over little is likely to be of service, and the mains form a 
part of a large system, and will have to be modified to 
meet the new conditions of supply. Large new generating 
works wil have to be erected, and the Council must be 
prepared for a considerable expenditure after the under- 
taking has been duly transferred. Unless the municipal 
control is on broad lines, such as will encourage a large 
increase in the consumption of electrical energy, the under- 
taking is likely to become & tax for some years on the 
inhabitants of the borough. Apart, however, from these 
considerations, the arbitration forms a precedent which 
will be exceedingly useful when other electric supply 
undertakings are to be purchased piecemeal. 


REVIEWS. 


opædđia Britannica. Vol. XXXIII. Published by Adam 
and Chas. Black, Edinburgh and London, and the Times, Printing 
House-square, London. : 


The articles on “Telegraphy” in this volume (“S T R- 

Z WO”) are divided into four portions, dealing respec- 
tively with the general theory of all systems of uri, dap NR 
land telegraphy, submarine telegraphy, and wireless tele- 
phy. e article on the theory is contributed by Mr. 
liver Heaviside, F.R.S., and is of exceptional interest ; 
also the mathematics used are of a kind which will be 
intelligible to a much larger portion of engineers than are 
able to read the usual contributions of the same author on 
similar subjects. His general conclusions also, and his 
lanations of the phenomena connected with wireless 
telegraphy, are most ably expressed. He refers, for 
instance, to the enormous wer required to send 
workable signals across the Atlantic by wireless tele- 
graphy, due to the signals being sent simultaneously in 
all directions. He considers that the sea-water acts as 
a conductor to the Hertzian waves, tending to keep them 
following the curvature of the earth. He adds that there 
may possibly be a sufficiently conducting layer in the upper 
air to assist in this guidance. That part of the article 
dealing with the transmission of telephone currents clearly 
shows how the frequency of the vibrations may be differently 
affected in long-distance transmission. The damping effect 
on one tone during transmission being more than that on 
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another, interferes with the transmission of speech. The 
author states that the usual means of overcoming this defect 
by decreasing theresistanceand the specificinductivecapacity 
could be much assisted in most cases by increasing the self- 
induction of the circuit; in other words, without alterin 
the first two quantities we can, by increasing the self- 
induction to the right amount, approximate to distortionless 
transmission and at the same time keep the signals strong. 
He shows that iron as usually e big round the cable 1s 
not suitably disposed to increase the self-induction, and 
refers to an invention of his own for the insertion of 
induction coils in the main circuit at intervals. Dr. Pupin’s 
experiments in America, which succeeded in transmitting 
telephone signals over great distances, employed a some- 
what similar method of using induction coils in the circuit. 
The author refers at the close of his article to the fact that 
the British Post Office, under the guidance of Sir W. H. 
Preece, is not in agreement with his theory for telephone 
transmission. Instead, the oft-quoted K R law is used to 
determine the speaking limit over any circuit, without any 
reference to the important factor of self-induction. 

The article on Land Telegraphy " bringe the informa- 
tion on this subject up to date by describing improvements 
which have been made both in lines and signalling gear 
since the previous edition of the “Encyclopedia” was 
issued. A number of multiplex systems are described, as 
are also the Squier and Crebore systems of signalling with 
alternate current. The Pollak-Virag system is described, 
and an instance given of a speed of 1,600 words per 
minute having been successfully attained over a line rather 
more than 400 miles long. Here naturally the K R law 
is referred to as being the criterion for the working speed 
of the circuit. Mr. Francis Jacob contributes the article 
of “Submarine arce v and gives some figures which 
are not accessible in the current works on the subject. 
He estimates that the life of à submarine cable may now 
be placed at not less than 40 years under ordinary con- 
ditions. It has been clearly shown that guttapercha is. 
practically imperishable, and that it is only the strength of 
the sheathing wires and the deterioration in them that has 
to be considered. This detorioration is largely affected by 
local conditions. 

The cost of repairing cables is still a serious matter, as the 
repairs are so largely affected by the state of the weather. 
Examples are given of this which show how protracted a 
time may be spent before suitable weather is obtained 
for carrying out completely any repair operations. An 
instance is given that the cost of repair of the Direct 
United States cable from 1874 to 1900 has averaged 
£8,000 per annum. When the transmission of signals is 
considered by the author, the K R formula is i 
endorsed. Itis pointed out that the tendency has been 
of late years to increase the weight of the conductor and 
to decrease that of the dielectric. From the examples 
quoted, however, it is to be gathered that while the 
actual weight of guttapercha per mile is much the same 
as it used to be, the weight of copper has been increased 
nearly 100 per cent. A description is given by the author 
of an instrument invented by Mr. S. G. Brown in 1899 
to serve as a relay for the received signals. The great 
difficulty in such work is that of getting a reall good 
electrical contact under the slight pressure obtainable from 
an instrument excited by the attenuated arrival currents. 
In this instrument the contact arm is made to traverse the 
cylindrical surface of a rapidly rotating drum. This 
surface is divided into two parallel halves by a short insu- 
lating space, on which the arm normally rests. The signals 
in one direction or the other cause the contact to move on 
to one or other of the metallic surfaces. The revolving 
cylinder reduces friction and keeps the contact surface in 
good order. Examples are given of the improvement in 
the received signals obtained by the use of this instrument. 

The “Wireless Telegraphy” article, contributed by 
Dr. J. A. Fleming, gives a résumé of the various forms of 
wireless telegraphy. The development of the Hertzian 
waves discoveries are carefully traced, due credit bein 
given to those earlier workers like Joseph Henry, Prof. 
D. E. Hughes, and others, who discovered certain 
phenomena connected with those waves, but were unable 
to explain theoretically what they had observed. After 
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the classical researches of Hertz, a number of other investi- 
gators have worked in this field and have added enormously 
to our knowledge. The work done by Signor Marconi is 
explained, but the article was obviously written before the 
recent successful transmission of readable signals across 
the Atlantic. 

In this same volume there is an article on the telephone 
which also brings the matter on this subject up to date. 
Fortunately, this article avoids all reference to all questions 
of our State control in this country, and of the present 
competition between corporations and the National Tele- 
phone Compsny. The common battery system is described, 
as is also the use of lamps for signalling purposes instead 
of the old drop indicators. The transformer article further 
on in the same volume is from the pen of Dr. J. A. 
Fleming, who has done so much original work on the 
subject. We think, however, that the average loss on a 
50-kw. transformer from hysteresis and eddy currents is 
now less than 1 per cent., as is assumed by the author in 
his illustration of the effect of “ageing” on the annual 
cost of magnetising current We should also like to have 
seen under this heading some information as to the cause of 
this phenomenon Under the same heading the author 
gives some information as to rotary converters and of the 
Ferranti rectifier. The volume of the “Encyclopædia " 
now before us is as well illustrated and prepared as those 
which have preceded it, and our readers will find that it 
will act as a work of reference in many other directions 
besides those we have indicated in this brief review. 


CORRESPONDENCE. 


'* One man’s word is no man's word, 
Justice needs that both be heard." 


STARTING SWITCHES. 


Stk,—With reference to answer to question No. 547, 
published in the current issue of the Electrical Engineer, 
your correspondent “ W. T. W.“ has, I think, shown his 
diagram of connections not quite correctly. I take it that 
his diagram is meant to show the method of connecting, 
not using a switch, as none is shown. If this be so, firstly 
the motor shunt is shown as always being connected across 
the mains, whether the motor is at work or not, as no 
means are shown of disconnecting it. 
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Correct Method. Incorrect Method. 


Secondly, that the “no voltage ” release magnet (which 
for shunt-wound motors should always be in series with 
the field winding) is shown as being connected directly 
across the mains with only the starter resistance (‘5 ohm, 
about) in series with it, when the lever is on the first stud, 
and when, on the last stud, the release magnet is directly 
across the positive and negative mains, and would, of 
course, burn out, it offering very little resistance. 
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I think the mistake is merely a slip of the pen on the 
part of W. T. W.,“ as he seems pretty well informed on 
the matter.—Yours, etc., PETER P. DEAN. 


Stechford, Birmingham, Feb. 1, 1903. 
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FORTHCOMING EVENTS. 


- —— 


FRIDAY, FEB. 6. 
Royal Institution.-—At 9 p.m., Sir Herbert Maxwell on ‘‘ George 
Romney and His Works.” 
Junior Institution of Engineers.—At 8 p. m., ordinary meeting. 
Paper: ''Calorimetry," by Mr. W. Garnet Wernham. 


SATURDAY, FEB. 7. 
Glasgow Scientific Society. —At 7.50 p. m., ordinary meeting. 
Paper: The Science of Steam Generation," by Mr. F. J. Rowan. 
Institution of Electrical Engineers.—At 10.30 a. m., students’ 
visit to the works of Messrs. Johnson and Phillips, Charlton. 


Monpay. FER. 9. 
Society of Arts.—At 8 p.m., Cantor lecture on Paper Manu- 
facture," by Mr. J. Hubner (Lecture II.). 
Institution of Mechanical Engineers (Graduates Association). — 
At 8 p.m. lecture by Dr. R. T. Glazebrook on The National 
Physical Laboratory and Engineers." 


TUESDAY, FEB. 10. 

Institution of Electrical Engineers (Glasyow Section) —At 8 p.m., 
ordinary meeting. A Study of Some Electrical Phenomena by 
the Aid of Oscillograms, by Mr. M. B. Field. 

Royal Institution —At 5 p. m., Prof. Allan Ma»fadyen on The 
Physiology of Digestion." i 

Institution of Civil Engineers.—At 8 p.m., ordinary meetings 
Paper: The Manufacture and Efficiency of Armour-Piercing 
Projectiles,” by Mr. D. Carnegie. 


WEDNES DAV, FEB. 11. 


Society of Arts. — At 8 p. m., ordinary meeting. Paper: The Port 
of London, by Mr. B. W. Ginsburg. 


TuHunspaY, FEB. 12. 

Institution of Electrical Engineers.—At 8 p. m., ordinary meeting. 
If the adjourned discussion on the ‘‘ Metric System is concluded 
at the meeting on the 5th inst., the adjourned discussion on 
Messrs. Scott and Esson's papers will be taken. 


FRIDAY, FEB. 13. 

Institution of Electrical Engineers.—At 2.50 p. m., students’ 
visit to the works of the Electrical Power Storage Company. 
Dublin Section: ordinary meeting. 

Royal Institution. —At 9 p. m., Prof. S. Delepine on Health 
Dangers in Food." 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper: ‘‘The Construction and Setting-out of Tunnels in the 
London Clay," by Mr. H. A. Bartlett. 


SATURDAY, FEB. 14. 
Institution of Junior Engineers.—At 7 p.m., annual dinner, 
Hotel Cecil. 
BBB —— 


NEW COMPANIES REGISTERED. 


Ledbetter and Co., Limited.—Capital, £2,000. Objects: to 
take over and carry on the business of J. H. Ledbetter and Co., at 
Leicester, as producers and suppliers of electrisity for light, heat, 
ventilation, power, or other purposes, as electricians, engineers, manu- J 
facturers of magnetic and galvanic apparatus, etc. 

Syro Switch Company, Limited.—-Capital, £3,000. Objects ; 
to acquire the sole right to work in the United Kingdom British 
patents No, 12,971 of 1900 and 1,344 of 1902, for improvements in 
electric switches and lampholders, to exploit any similar inventions 
and to carry on the business of manufacturers of electrical switches 
and accessories, electrical engineers, etc. 

Lennox, Benton, and Reynolds, Limited.—Capital, £5,000. 
Object: to acquire and carry on the business of Lennox, Reynolds, 
and Fyfe, Limited, of chemical, mechanical, electrical, or metallurgical 
engineers (whether consulting or practical), etc. Registered office : 
Rosebank Works, Macmurdo-road, Fulham, S. W. 

George Bray and Co., Limited,—Capital, £100,000. Objects: 
to acquire the business carried on by G. Bray as George Bray and Co., 
at Bagley Works, Lecds, and to carry on the business of lighting, 
heating, and electrical engineers, etc. 

Lamp Manufacturing Company, Limited.—Capital, £10,000. 
Objects: to take over and carry on the business of a company of the 
same name (now in liquidation), to manufacture and deal in lamps 
and lighting and heating appliances of all kinds, and to carry on 
business as mechanical, electrical, gas, and lighting engineers, etc. 

Anglo-American Motorcar Company, Limited. — Capital, 
£20,000. Objects: to carry on the business of manufacturers of, 
dealers in, and agents for automobiles, autocare, motorcars, carriages, 
cycles, electric storage batteries, electric motors, ete. 

Maudeslay Motor Company, Limited. — Capital, £15,000. 
Objects: to acquire the business of manufacturers of and dealers in 
motors and engines whether worked by gas, oil, electricity, etc. 
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THE WESTINGHOUSE MULTIPLE - UNIT SYSTEM 
ON THE BROOKLYN ELEVATED RAILWAY. 


When, some years ago, the management of the Brooklyn 
Elevated Railway determined to change over their lines 
from steam to electric traction, they first gave most careful 
consideration to the form which the electrification should 
take, and only fixed on their final plans after most exhaus- 
tive examinations and trials of other systems. It was 
early recognised that with electric locomotives simply sub- 
stituted for steam, many of the most telling advantages of 
electric traction would be lost, and, in consequence, it 
was decided to adopt the multiple-unit system, the good 
points of which are now too well recognised to need 
recounting here. Now, one of the hardest problems 
to solve in connection with this system is that of 
efficient control. To get the best results it is essential 
that all the motors on the various cars should not only 
pull well together, but should be under the sensitive and 
praetically instantaneous control of the driver in any of 
the drivers compartments in the train. With a view to 
ensuring the adoption of the best control gear, the Brooklyn 
Company invited the leading electrical companies to equip 
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experimental trains with their own apparatus for trial | 


purposes. Three companies responded to the invitation, 
and accordingly shortly afterwards trains equipped by 
the Westinghouse Electric and Mfg. Company, the 
General Electrie, and the Sprague Electric Companies 
were put in operation. Careful records were kept of the 
mileage run by each train, of all mishaps and repairs, the 
relative convenience in operation, and all other matters 
likely to affect a decision. The first outcome of these tests 
was the placing of an order with the Westinghouse Com- 
pany for 150 sets of their electro-pneumatic control gear. 
These have now been in operation for over a year, and 
throughout that time have given such satisfaction that a 
further order for no less than 210 similar equipments has 
just been plaeed. These will be designed for four motors 
per car, the former ones being for only two motors, and 
when they are ready steam traction will be altogether 
replaced on this line. One of the main features of the 
electro-pneumatic system is that the control circuit is 
entirely independent of the main motor and lighting 
circuits ; the importance of this feature has recently been 
very evident on other electric railways in America. Ovr 
illustration shows a five car multiple -unit train on the 
Brooklyn Elevated Railway. Trains of this and even 

greater length are run on the main part of the line, and 
Then they reach the suburbs are broken up into two or 
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three smaller units, which branch off in different, directions. 
The great facility with which this can be done is one of 
the leading advantages of the system. 


PERSONAL. 


Mr. Norman Staniland, who 12 months ago was appointed to the 
office of clerk of works at Hornsey for the period of the construction 
of the electric lighting works, has been appointed resident electrical 
engineer, at a salary of £300 per annum. The Council have also 
authorised the appointments of chief assistant electrical engineer, two 
engineors-in-charge, one junior assistant, a meter fixer, and a clerk 
for the work of the general office and the electric lighting station. 

EE B. Phillimore, assistant electrical engineer of Southend, has 
resigned. 

he London County Council have appointed as assistant electrical 
engineer Mr. J. Shepherd, who for the past 15 months has been con- 
nected with & leading manufacturing company in London, and previous 
to which was for over five years with Messrs. Mavor and Coulson, of 
Glasgow, and earlier still chief assistant to the Bolton Corporation 
electricity department during the design and initial construction of 
the generating station, etc. 

Mr. M'Kail, the senior assistant at the Dundee electric lighting 
station, has been appointed interim engineer during the time between 
Mr, Tittensor's departure and the arrival of Mr. Richardson, the new 
engineer. 


" 


The Liverpool Corporation have confirmed the appointment of Mr. 
Arthur Bromley Holmes as consulting electrical engineer, and Mr. 
Alfred Clough as resident electrical engineer. 

On Wednesday evening the statf and employés of the Huddersfield 
Corporation electric supply department were entertained to tea by the 
Mayor of Huddersfield, Mr. Alderman F. Calvert, chairman of the 
Electricity Committee. Afterwards the Mayor presented a handsome 
timepiece and side ornaments to Mr. J. A. Smith, the chief clerk in 
the department, who was recently married. 

The salary of E. Watson, clerk in the electricity office, Doncaster, 
has been increased. 

Mr. Harry Richardson, of the Newcastle power station, having 
been appointed electrical engineer to the Corporation of Dundee, it 
has been decided, by way of a trial for six months, to divide that 
gentleman's work into two sections, giving one portion to Mr. 
Claughton, at a salary of £200 per annum, and another portion to 
Mr. Dalton, at a similar salary. Both of these gentlemen are already 
employed at the power station. 

The King’s Norton and Northfield District Council have contirmed 
the appointment of Mr. C. H. Gadsby as tramway engineer. 

The Middlesbrough Conncil have increased the salary of the elec- 
trical engineer (Mr. H. M. Tavlor) from £250 to £300 and of Mr. 
Telford, chief assistant, from £130 to £140 a year. 

The Maidenhead Council recently advertised for an assistant at a 
salary of £80 per annum, with an annual increase of £10 up to £100, 
and received 15 applications, from which number they have selected 
Mr. W.G. Millington, assistant in the Rochdale Corporation combined 
electric lighting and tramway station, and Mr. R. Whitmore Jones, 
assistant Shrewsbury electricity works, toattend before the Mayor, to 
whom the final selection has been deferred. 

Mr. C. H. Heron, of Worksop, has been appointed electrical engineer 
to the Elland Urhan District Council at a salary of £120 per annum, 
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COMPANIES MEETINGS AND REPORTS. 


LIVERPOOL OVERHEAD RAILWAY. 


In their report for the year ended Dec. 31, 1902, the directors 
state that the gross revenue receipts amount to £41,263. 118., 
and the working expenses to £31,118. 2s. The number of 
passengers carried during the half-year ended Dec. 31, 1902, was 
as follows: First-class, 719,287; second-class (including tramways), 
5,584,621; workmen (special return tickets), 1,336,396 — total, 
5,440,304. The accelerated service referred to in the last report came 
into operation on Oct. 1, and the results have been satisfactory. Bills 
have been deposited in Parliament by the Cheshire Lines Committee 
for powers to effect a junction with the railway at the Herculaneum 
Dock, and !y the Seaforth and Sefton Junction Railway for powers 
to construct a new line connecting the Southport and Cheshire Lines 
Extension Railway at Sefton with our line at Seaforth. Negotiations 
are still in progress with the Lancashire and Yorkshire Railway Oom- 
pany for eting a junction at Seaforth. The directors much regret the 
retirement of Mr. John Brancker, the representative of the Mersey 
Docks and Harbour Board, and desire to express their great apprecia- 
tion of his constant and valuable services. Mr Reginald Buchell has 
been nominated by the Mersey Docks and Harbour Board in his place. 
The receipts from passenger traffic, etc., less working expenses, 
amounted to £1C,145. 9s., which after deducting interest on mo 
debentures (£3,800) and adding balance brought forward, June 30, 
1902 (£3,792. 19s. 7d.), left a balance of 216,128. 85. 7d. available 
for dividend ; out of which the directors recommend the declaration 
of dividends at the following rates (lees income tax): 5 per cent. per 
annum on preference shares, £3,000; 14 per cent. per annum on 
raat | shares, £5,125; leaving a balance of £4,013. 88. 7d. to be carried 
forward to next half-year. The directors retiring by rotation at this 
meeting are Mr. Riehard Hobson and Mr. Harvey C. Woodward, who, 
being eligible, offer themselves for re-election. The auditor retiring 
by rotation is Mr. J. S. Harmood Banner, who is also eligible for 
re-election. 

REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Maintenance of way, works, and stations . 5,294 9 6 
Locomotive power . . 7,978 1 6 
Repairs and renewals of carri ages — 282 16 11 
Traffic de iones j— Á———— — — ———À€ 11,272 13 8 
General charges e senses T 2,674 10 6 
Law charges ..... ————— — — TE 180 8 2 
Com pemma tion EE 59 4 1 
Renta, rates, and taxes . ã . 5,546 17 4 
Government duty .......... c ——— E 69 0 4 

51,118 2 0 
Balance carried to net revenue account 10,041 711 
£41,159 9 11 

Cr. Receipts. £ s.d. 
Passenger raf 88 40,513 0 7 
iq E 6715 7 
, . AEA dS 775 10 9 
Fefe. ees 15 3 0 


£41,169 9 11 


ST. JAMES’S AND PALL MALL ELECTRIC LIGHT. 


In their report for the year ended Dec. 31, 1902, the directors state 
that the supply has been furnished from the Oarnaby-street and 
Mason's-yard stations of this Company on a total of 252,685 8-c.p. 
lamps, being an increase of 20,858 in the past 12 months. The price 
of coal has been considerably reduced, and further substantial 
economies have been made in the cost of the electricity generated, 
with the result that, in spite of a serious increase in the rating of 
the Company's property, the year’s trading has been most satis- 
factory. The first section of the work of the Central Electric 
Supply Oompany at Grove-road is finished and equipped with the 
necessary plant to meet the growing requirements of this Company 
and of the Westminster Electric Supply Corporation. The high- 
pressure supply to the transformers at Carnaby-street station was 
commenced on Dec. 23, 1902, and has been since maintained with 
regularity. The Central Electric Supply Company, Limited, incurred 
certain outlays during construction amounting to £16,704. 9s. 8d., 
which, in the opinion of the two boards, it is not desirable to charge 
to the capital account of that . This Company has agreed 
with the Westminster Electric Supp ny orporation that it is equitable 
and expedient that this amount should be discharged and paid by the 
two ee in equal shares, and a sum of £8,352. 4s. 10d. is 
accordingly provided in the accounts, and ap in the capital 
reserve fund. Of this, £2,559. 16s. stands to the credit of capital 
reserve fund for interest received. The balance, £5,792. 8s. 3d., is 
debited to the net revenue of the year. The directors have created a 
special contingency fund in accordance with Article 94, and have 
transferied thereto a sum of £5.000 from the net revenue of the year. 
The net profits . to dividends on shares for the year 1902 and 
balance brought forward from 1901 amounted to £38,792. 11s. 8d., 
which after payment of interim dividend of 7 per cent. on preference 
shares and 10 per cent. on ordina y shares left an amouat now to be 
dealt with of £25,292. 11s. 8d., sh the directors propose to divide 
as follows: (a) by payment of a dividend at the rate of 7 per cent. 
on the preference shares for the second half-year, £3,500; (b) by 
pma of a dividend on the cme res for the second 

-year of 7s, Od. per share and a bonus of 2s. per share, 


making, with the interim dividend paid on ‘Aug. 1 last, 
ry total distribution of 144 per cent. for the T £19,000 ; (o) 
amount to be carried forward, £2,792. lls. 8d. Bir John H. 
Morris, K. O. S. I., and Mr. Bennett Fitch, M. I. O. E., are the directors 
who retire under Clause 79 of the articles of association, and, being 
eligible, offer themselves for re-election. The auditors, Messrs. Deloitte, 
Dever, Griffiths, and Co., also retire, and, being eligible, offer them- 
selves for re-election. 


ABSTRACT OF REVENUE ACCOUNT. 


Dr. Generation and Distribution of Electricity. £ s.d. 
Coal, including dues, carriage, eto £18,517 15 3 l 
il, waste, water, engine-room stores. 1,900 15 2 
Salaries of engineers and officers............ 3,209 13 11 
Wages at statiohnsssssssssssssss . 5,568 12 3 
Repairs and maintenance 3,270 5 5 
Attending and repairing public lamps 387 17 3 
Repairs and maintenance of mains 2,042 7 7 
Miscellaneous expenses . 192 7 3 
Purchase of current . < 5 5 6 
35,188 15 7 
Rents, Rates, and Taxes. 
Rents payablleanʒmw .] . 105 5 0 
Rates and taxes F 7,704 14 3 
——  —— 7,809 19 3 
Managóment Expenses. 
Directors remuneration ..................... 2,500 0 0 
Salaries, et̃e n nnm ne 4,556 16 3 
Stationery, printing, and advertising ... 212 3 5 
General establishment charges 417 2 5 
Auditors of Oompann 2 serere 157 10 0 
— — 7.843 12 1 
Law expenses and expert's feen . ees 405 18 4 
Special Charges. 
Insurance Mac —— 1 4 8 
Fees for testing met eres 19 8 5 
Board of Trade audit . 8 0 0 
Trustee for debenture stockholders ...... 62 10 0 
669 3 1 
Depreciation. 
Depreciation on buildings ................. 1,088 8 5 
Ditto plant, machinery, ete. ............... 15,500 6 5 
— —— 14, 542 14 10 
66,395 3 2 
Balance carried to net revenue account ..................... 50,740 16 6 
£117,135 19 8 
Or. £ s. d. 
Sale of cürtenb. een or voie ev e RA RVRPCRT ...110,955 1 1 
Ditto under contract ui . 654 10 0 
Publio Sti ſgngngsgs n n Ma aO ERR UA 1,943 0 0 
Rental of meters on consumers’ premises 2,764 12 10 
Rents receivable cet 288 17 11 
"Transfer ff... 88 31 10 6 
Discounts on purchases mn . . . 112 11 3 
Sale of old materials, stores, ete. .............. ene 1119 8 
Sandry fees, eto. ñĩ?rw: Gi eta E E PNE P Das 162 5 5 
Profit on Ooronation illumination services 213 11 0 
£117,135 19 8 
Dr. ABSTRACT OF BALANCE-SHERT. £ s.d 
Capital account—amount receive F 450,000 0 8 
Capital reserve fund Ui 66,529 5 
Contingency funeeedd 144 5000 00- 
Sundry tradesmen and others 9,483 7 
Sundry creditors on open account ͥ 12,621 11 9 
Debenture stockholders, for interest accrued ............... 2,460 18 9 
Unclaimed dividendseIIIMG en n eese 33 11 11 
Balance at credit of net revenue account. . 25,292 11 8 
£571,421 1 11 
Or. £ s d. 
Capital account—amount expended for works ............ 429,578 15 8 
Central Electric Supply Company, Limited..... ............ 50,000 0 0 
Investment a Kaiok K TE . 55,481 15 6 
Stores on hanBduiuieadgagagagadgdd 6,554 4 8 
Sundry debtors for current and other debtors............... 26,037 17 5 
Cash at bankers and in hand ........................... eee 5,968 10 8 


£571,421 1 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Board of Trade units generated.......................... eee 7,358,971 
Private supply Kies .. 6,646,280 

Quantity utilised | Babli lighting...... ..... 139,680} 6, 884, 213 
Used on works ........... 98,2535 

Quantity expended in distribution 464,758 

Number of lamps on circuit Dec. 31, 1902 ........... ........ 252,685 


ANGLO-AMERICAN TELEGRAPH. 


The report of the directors for the six months ended Dec. 31 last, 
to be submitted at the meeting on the 6th prox , states that the total 
receipts, including the balance of £2,727 brought forward from the 
last account, amounted to £193,420. The traffic receipts show an 
increase of £9,798, as compared with the half-year ended Dec. 31, 
1901. The total expenses of the half-year, including the repair of 
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cables, etc., amounted to £64,214, being an increase of £700 over the 
corresponding period of 1901. The directors, under the powers con- 
ferred upon them by the articles of association, have, before declaring 
the net profits, set apart the sum of £12,000 to the renewal fund, 
leaving a balance of £117,206. Interim quarterly dividends of 15s. 
per cent. on the ordinary stock and £1. 10s. per cent. on the preferred 
stock were paid on Nov. 1 last, absorbing £52,500, leaving a balance 
ef £64,706, out of which the directors recommend final dividends of 
18s. per cent. on the ordinary stock, £1. 15s. per cent. on the preferred 
stock, and 1s. per cent. on the deferred stock, amounting to £63,000, 
making a total distribution for the year of £3. Os. 6d. per cent. on the 
ordinary stock, £6 per cent. on the preferred stock, and 1s. per cent, 
on the deferred stock. The balance of £1,706 will be carried forward 
to the next accouut. 


NORTH METROPOLITAN TRAMWAYS. 


The report of the North Metropolitan Tramways Company for 
the half-year ended Deo. 31 last states that the agreement for the 
sale of the Company's lines in Middlesex to the Metropolitan Electric 
Tramways, Limited, which was approved by the shareholders at the 
general meeting in August last, has now been carried into effect, and 
with the approval of the Board of Trade the lines, with the depöta, 
cars, horses, etc., used in connection therewith, have been transferred 
to the purchasers for an sum of £200,C00, which includes the 
user of a small portion of line in the county of London. Of the 
purchase money the sum of £150,000 has been satisfied by the pur- 
chasers assuming the liability of the Company in respect of its mortgage 
debenture debt of £150,000, and the balance is to be paid in cash. 
The directors also inform the shareholders that the negotiations which 
have been pending with the West Ham Corporation since 1899 for tho 
sale of the Compeny's lines in that borough have at last been brought 
to a successful termination, and an agreement for sale will be submitted 
to the shareholders for confirmation at the meeting on the 11th inst. 


CENTRAL LONDON RAILWAY. 


The ordinary general meeting of the proprietors of this railway was 
held on Wednesday at the Holborn Restaurant, under the presidency 
of Sir Henry m 

The report, which was taken as read, appeared in our last issue. 

The Chairman, in putting the usual motion, said that the expendi- 
ture on capital account had been very small during the half-year, and 
arose in the main from improvements and additions at Shepherd's 
Bush owing to the requirements of their growing business. The Com- 
pany carried about 18,000 workmen a day on the double journey at a 
fare of 1d. instead of 2d., and he believed that the working classes 
were very satisfied and gratified with what the railway did for 
them. Regarding rates and taxes, he thought that the Com. 
pany was very unfairly treated. All the property which they 

ad taken had become more valuable, and a greater payment had 
accordingly to be made. The road under which they ran had 
pever produced a penny in the way of taxation, but they were 
heavily taxed all the way round, and the authorities shared in the 
success of their enterprise, though they had to bear none of the risk. 
A committee of the principal railway companies had been formed to 
consider the question of taxation, and the Company would take part 
in the movement, and they would be able to show, he thought, that 
they were taxed with undue severity. The railway had really earned 
a 5 per cent. dividend for the year, but the Board, with a view to 
special conditions which were likely to arise, were of the opinion that 
it would be unwise to divide up to the hilt, especially having regard 
to the fact that the methods of electrical working were improving 
day by day. The Company had been in existence only 24 years, but 
already it had been found necessary and profitable to make impor- 
tant variations in the machinery and methods of working, of which 
at the time they started nothing was known. They accordingly 
thought it desirable that they should keep a considerable sum 
in hand so that they might able to take advantage of any 
farther improvements, and keep the railway in the best con- 
dition that they possibly could. Regarding the ventilation of the 
tunnels, many complaints, some of an extravagant character, had 
been made, and the Board had called to its aid some of the best 
scientific men of the day. The directors had decided to have a huge 
fan sufficiently powerful to exhaust the air in the tunnel; the air 
would be somnletely driven out each night, so that they would 
start the day with the highest purity possible. Arrangements would 
also be in force for clearing the air out of the sidings at the Bank 
Station. Within a month or six weeks a substantial number of 
their trains would be propelled by motorcars instead of engines, 
and he was sure that 1 that method they would abolish com- 
plaints of vibration. e question of the cost of that new 
machinery would have to be considered as soon as they knew 
its amount. That was one of the elements which they had to 
bear in mind with regard to the formation of the reserve fund. 
The Company had renewed their Bill for the completion of the circle, 
and the Board recommended the shareholders to sanction its being put 
before Parliament. The directors hoped to lay so many merits before 
the Royal Commission that it would give its approval to the scheme. It 
might be that none of the Railway Bills would get forward this session, 
but if any recommendations were made to Parliament, the Board desired 
to be in a position to take advantage of a favourable report. Having 
carefully considered the ped traffic on the route which it was pro- 
posed to take, the Board saw no reason to doubt that the enterprise 
would be successful, while the circular route would enable them to 
offer advantages incomparably better than those conferred by any other 
combination. He then moved that the report and accounts be 


runt Colville seconded the motion. 


-- 


The in reply to questions, said that as to the capital 
which would be required for the new line it was too early yet to go 
into the matter. They were trying various kinds of seats in order to 
ascertain which could be kept in the highest state of cleanliness. The 
carriages were thoroughly cleaned every night, and they were goi 
beyond ordinary cleaning by the use of air cleaning machines, one o 
which got 18lb. of dust out of two carriages cleaned in the ordinary 
way. The stoppages on the line were from trains not properly clear- 
ing the po'nts, and that danger would be altogether obviated if they 
had their circular line. It cost 1d. per passenger to run the line, and 
therefore there was no profit out of workmen’s tickets. He could not 
advise the consideration of two classes at the present time. 

The motion was adopted unanimously. 

Special meetings were then held. when resolutions were eon 
sanctioning the creation and issue of 15,000 new shares of £10 each, 
and approving the Company's Bill for presentation to Parliament. 


METROPOLITAN RAILWAY. 


roprietors of this railway 


The ordinary general meeting of the 
.C., on the 30th ult , Mr. 


was held at the Cannon.street Hotel, 
J. J. Mellor in the chair. 

The Chairman, in moving the adoption of the report, which was 
abstracted in our last issue, said the statement of accounts for the 
past half-year was one of the soundest and healthiest they had ever 
presented to the shareholders. The result showed that, notwith- 
standing the present difficulties, the Metropolitan Railway was an 
essentially sound, dividend-earning property, and although they might 
still have difficdlties to face, he felt satisfied that when their 
electrification was completed a full measure of prosperity and 
success would be restored to their undertaking. Referring to 
the great work of the installation of electric traction, he had 
asked Mr. Parker, their electrical engineer, to give him briefly the 
present exact position of this very important undertaking, and his 
report was briefly as follows: (1) A contract was made with the 
British Westinghouse Electric and Manufacturing Oompany, Limited, 
on March 20, 1902, for the whole machinery for the generating station, 
consisting with all appliances and details of a total of 14,000 h.p. 
This machinery is of a very heavy class, and is contracted to be dell 
vered and fixed and ready for running at Neasden by Nov. 30, 1903. 
(2) The building to contain this machinery was offered for tender, 
and a contract has also been made with the Westinghouse N soe to 
erect this building ready for receiving the main machinery at the con- 
tract dates. The building will be of sufficient capacity to receive a 
further additional power of 5,000 h.p., and to be easily extended for 
receiving altogether a total of 28,000 h.p. (3) The contracts for the 
rolling-stock, electric conductor rails, sub-stations, and for the entire 
equipment of the Company’s portion of the Circle, and aleo other 
portions of the system, are let and being let in such order that the 
completion of the entire works shall fall in with the completion of the 
buildings and the equipment of the generating station. (4) The West- 
inghouse Company will, of course, fultil their contract, and trains should 
be running by electricity directly following the date given." He then 
dealt with the water supply at Neasden, and related what had been 
done in this matter. One well was sunk last summer, and finding the 
supply of water obtained so satisfactory, they gave instructions for 
another well to be bored, and that was completed to a depth of 
400ft. on Tuesday. It was intended later to work the pumpin 
machinery by electricity. They commenced a trial test of No. 1 wel 
on Tuesday, and the pumping had been going on continuously ever 
since. He was glad to say the yicld was most satisfactory, and quite 
up to expectations. It was a steady. 25.000 gallons per hour from 
that well alone, and it was not affectiug the water standing in the 
other well. With the second well they were advised they should 
have an excellent and sufficient supply of water at very little cost. 
The water had been analysed by Sir William Orookes, F. R. S., and 
Prof. F. Dowar, LL.D., F. R.S., and a report given that it was suitable 
for the purpose of steam production. He next referred to the revival 
of the negotiations for a close working union with the Metropolitan 
District Railway Company ‘‘with the object of ensuring uniformity 
in the equipment of the line for electric traction and working the 
traffic to the best advantage of both companies. If what was wanted 
was united working, that could be secured by very simple means, 
They had already a joint committee which controlled the workin 
of the eastern and western joint lines, where this Company an 
the District Company were partners. If he might venture to 
counsel them, he would say that, whilst they jealously safeguarded 
their own property, they should give their entire sanction to 
a complete and effective joint working agreement. The directors 
would welcome, and welcome at once, the formation of a 
joint working committee with the District Company, to whom 
should be committed the working of all parts of their two systems 
where joint working should obtain. They desired nothing better in 
the interests of the two companies than the most friendly working 
arrangement they could bring about. On the other hand, any move- 
ment or agitation for a fusion or amalgamation would at the present 
time be very difficult in their own interests to arrange. At the same 
time, it was quite possible that in a few years' time, when the District 
Company's commitments should have developed themselves either for 
good or ill (he hoped the former), and when they should know the 
full value of their electric installation and of their northern exten- 
sions; when, in fact, they had the proper data for formulating an 
amalgamation scheme on fair and equitable terms, which they were 
far from knowing at present, it might be then that their chairman, 
whoever he might be, would be able to advance sufficient and con- 
vincing reasons for that complete fusion which some of their friends 
seemed so much to desire. For the reasons he had already given, that 
time, he was convinced, was not yet, and his counsel to the proprietors 
was to await the development of events, and when the proper 
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time arrived to secure for their Company fair and equitable terms for 
a complete amalgamation. 

Lieut.-Colonel Clifford Probyn seconded the resolution. 

A friendly discussion ensned, in the course of which several share- 
holders expressed the utmost confidence in the board of directors, and 
agreed that although it was desirable to onter without delay into a 
working agreement with the District Company, the time had not yet 
arrived for a complete fusion of the two interests. 

The motion was then formally put to the meeting and adopted 
unanimously, 

The proceedings concluded with a vote of thanks to the chairman. 


METROPOLITAN ELECTRIC TRAMW AYS. 


The ordinary general WA of the shareholders in this Company 
was held on the 50th ult. at Salisbury House, Mr. E. Garcke presiding. 

The Chairman, in moving the adoption of the report, which 
appeared in our last issue, stated that, although no public issue of 
capital had yet been made, there were nearly 2,500 shareholders in 
the Company, and the subscribed capital was £750,000. This unique 
position arose out of the arrangement which had beeen made with the 
shareholdeis of the North Metropolitan Tramways Company, who had 
agreed to exchange their shares in that company for shares in this 
this Company, and also from the fact that the British Electric 
Traction Company had agreed to take payment for the various assets 
which they were transferring to this Company entirely in ordinary 
shares. The Company was registered as far back as 1894, but 
until last year, when the British Electric Traction Company took 
it in hand, it had only seven shares subscribed. i had, however, 
been engaged for some time, with *he assistance of a syndicate, 
in which the British Electric Traction Company was largely 
interested, in promoting light railway orders in the counties 
of Middlesex and Hertfordshire. Many of these orders had been 
secured, and were in course of being completed. After alluding 
further to the relations between the Company, the North Metropolitan 
Tramways Company, and the Electric Tramways Company, he dealt 
at some length with the assets and concessions possessed by the Com- 
pany. The directors looked upon the capital requirements of the 
Oompany with no undue anxiety. To carry out the various schemes 
in hand, probably £750,000 would be required, but the money would 
he only raised as it was required. He spoke hopefully in regard to 
the question of profits, and stated that the dividend which they at 
present received on their shares in the North Metropolitan Tory 
Company was just equal to the dividend that had to be paid on the 
preference shares of this kie i 

Sir E. Spencer, M.P., seconded the motion, which was adopted 
unanimously. 


GIANT'S CAUSEWAY AND PORTRUSH ELECTRIC 
TRAMWAY. 


The annual meeting of the shareholders in this Company was held 
at the Company's Offices, Portrush, on the 28th ult., Dr. A. Traill 
presiding. 

The report of the directors indicated a steady increase in the receipts 
as compared with the previous year—namely, from £3,285. 3s. to 
£3,356. 17s. 10d. This has arisen both from an increase in the 
number of passengers carried during the year and from an increase in 
the miscellaneous receipts, the former being from 105,939 to 107,268, 
and the latter from £42. 15s. lld. to £96. Os. 8d. The credit 
balance, or net profits, on the year’s working was £1,263. 2s., 
against £1,059 14s. 11d. in 1901 and £934. 8s. in 1900. 
The number of miles run by electricity have increased from 
25,550 in 1901 to 24,196 in 1902, the number of miles run 
by steam having been 7,812, making the total number of miles run 
last year 52,008, as against 50,975 in 1901. This increase in the 
receipts and net profits and in the number of passengers carried is due 
principal to the successful working of the new overhead electric 
system, which provides greater power, and, therefore, more rapid 
means of transit than did the old system. The results of the over- 
head electric system are altogether satisfactory, and show steady pro- 
gress in the net receipts of the Company, notwitlistanding the large 
outlay in keeping the line and rolling-stock up tc the usual high 
standard of repair and efficiency. The balance on revenue account— 
£1,263. 2s. —has enabled your directors to pay 4 per cent. on £13,750 
debenture stock and 4 per cent. on the mortgage for £10,000 borrowed 
for the construction of the Causeway extension, leaving a balance of 
£313. 2s. to meet other temporary requirements. 

On the motion of Mr. Wm. Henry, seconded by Mr. Stuart, the 
report was adopted. 


DUBLIN UNITED TRAMWAYS. 


The half-yearly meetiny of the sharcholders in this Company was 
held on Tuesday in Dublin, Mr. W. M. Murphy presiding. 

The Chairman, in moving the adoption of the report (vide last 
issue), said it was gratifying to notice that the receipts continued to 
increase. They amounted to £132,249 for the half-vear, an advance 
of £3,833, of which £3,540 was due to passenger traffic and £203 to 
other receipts. There were no exceptional conditions or any special 
circumstances to account for this increase, which must, therefore, be 
attributed to the inherent tendency of tramway traffic to expand. The 
net result of the half-year's working was that, after paying all fixed 
charges, they had £40,240 left, which enabled the Company to pay a 
dividend of 6 per cent. on tlie ordinary shares, and to carry forward 
£5,365, as against £4.668 last year. An examination of the expendi- 
ture side of the account would show that the Company had sur- 
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passed all its previous records in the low cost and high efficiency of elec- 
trical operation. When he last addressed the shareholders he thought 
that, having 188 the cost of generating electric energy to a little over 
4d. per Board of Trade unit, they had reached a minimum figure, 
but their costs for the last half-year worked out as low as '442d.— 
that was to say, well under 4d. per unit. A portion of their plant 
had now been in operation for more than six years and most of it for 
three or four years, and it was gratifying to find that while it had 
been kept in good condition the cost of maintenance had been rather 
diminished than increased. A notice had been served on the directors 
by certain shareholders to the effect that they were advised that the 
agreement under which the Company paid wayleaves to the local 
authorities was lira vires and illegal, cautioning the directors against 
paying any furthur sums under those agreements and holding the 
directors personally responsible for any such payments. ‘ihe directors 
did not desire to evade the obligations bi they had entered into, 
but they had given instructions for a case to be prepared and sub- 
mitted to eminent counsel for advice. 
Mr. Wm. Anderson seconded the motion, and it was carried. 


GREAT NORTHERN AND CITY RAILWAY. 


The half-yearly meeting of the proprietors of this railway was held 
on Tuesday at the Westminster Palate Hotel, Sir Charles Scotter 
presiding. 

The Chairman, in the course of his speech, read a report by the 
engineers as to the progress of the works up to the 30th ult. The 
permanent way, the report stated, was practically completed in both 
tunnels from the south end of the cross-over at Drayton-park to the 
buffer stops at Moorgate-street. The cross-over at Drayton-park was 
being proceeded with, as was also the rail-laying at Drayton-park 
Station. The station buildings at Moorgate-street and Essex-road 
were up to the roof level, and those at Drayton-park Station were 
practically completed. The generating station was also practically 
finished. With regard to the rolling-stock, six trains of seven coaches 
each had been delivered, and two more were ready at the builders’ 
works, Twelve motorcars were being fitted with electrica] apparatus 
and brakes, and were nearly completed. Preparations were being 
made for commencing work on the Lothbury Station and the 
station at Highbury. Continuing, the Chairman said that the line 
between Drayton-park and Moorgate-street could be finished and 
worked as a section within the next three or four months, but the Board 
had come to the conclusion that it would not be advantageous to adopt 
that course. The source of the traffic which they sought was Finsbury 
Park, and the extension to that point was being pushed forward as 
speedily as possible. There were no difficulties now outstanding with the 
Great Northern Railway Company, who were, he might say desirous 
of seeing the railway completed. The shareholders would not sutler 
by the decision of the Board not to open the section from Drayton- 
park to Moorgate-street, because an arrangement had been made for 
the payment of interest at the rate of 3 per cent. until June, 1904, 
by which date the line would undoubtedly be completed to Finsbury 
Park. The opening of the line between Finsbury Park and Moorgate- 
street would not be dependent on the extension to Lothbury being 
finished. About three weeks ago some experimental running took 
place on a portion of the undertaking, with satisfactory results. So 
far as speed was concerned, their experimental train travelled at the 
rate of 40 miles an hour for 60 minutes. In conclusion, he moved the 
adoption of the report. 

The Karl of Lauderdale seconded the motion, which was adopted. 

A special general meeting was afterwards held to discuss the Bill 
proposed to be introduced into Parliament authorising the Company 
to raise further capital for the purposes of the undertaking. 

The Chairman remarked that the more he considered the matter 
the more he was convinced that they had acted wisely in deciding to 
make the Lothbury extension and to provide a station at Highbury. 
Those additional works. however, necessitated the expenditure of 
extra oe He moved a resolution approving the Bill, which was 
carried. 


CITY AND SOUTH LONDON RAILWAY. 


The ordinary general meeting of the shareholders in this Company 
was held on the 29th ult. at the offices, Finsbury-pavement, E.C., 
Mr. Cbas. G. Mott presiding. 

The Chairman, in moving the adoption of the report, which 
appeared in our issue of the 25rd ult., said he was glad to be able to 
meet the shareholders with the highest dividend the Company had 
yet paid—namely, 52 per cent. The traflic of the line was making 
steady progress, and there was little reason to doubt that the advance 
which they had made during the last year or two would be continued. 
Although this line was paying a larger dividend than that paid by 
many other larger railways, the stock of this Company stood some 
20 or 25 per cent. less value in the market tlian theirs did. This no 
doubt arose from the fact that the public had yet not realised the real 
substantial value of the stock of electrical metropolitan railways, 
which had no goods traffic, and consequently were not liable to the 
fluctuations to which large railways were subjected from time to time 
according to the prosperity or the depression of trade. Sooner or later, 
however, the stock of electric railways would become more appre- 
ciated by those who sought safe and remunerative investments 
for their money.  Alluding to the balance-sheet, he said that 
they had now paid off all the loans, which placed them in a 
very happy financial condition. Iu the period under review the 
working expenses were reduced to 44 per cent., against 463 per 
cent. in the corresponding period. The former figure, he believed, 
showed the lowest rate of working expenses any English railway had 
had; indeed, if they subtracted the cost of working the lifts, the 
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expenses were reduced to about 37 per cent. for the railway pure and 
simple. The Waterloo and City Railway had reduced their expenses 
to 443 per cent., but it must be remembered that they had no lifts. 
The expenses per train mile were 1s. 2:46d., against 1s. 2:28d., while 
the traffic expenses were 6'5d., against 6°20d. They were about to 
reintroduce the Bill for the extension to King's Cross, St. Pancras, 
and Euston. If that Bill were it would be the means of 
uniting the City and South London with four other railways - namely, 
the Great Northern, the Midland, the North-Western, and the Obaring 
Cross and Hampstead —and would join the railways on the north and 
south of the Thames. By that means they would create an entirely 
new traffic. The shareholders would be asked to sanction the City 
and Brixton Bill, which would be the means, if passed, of enabling 
the Company to ntilise that part of their line from King William- 
street to the Borough, which was at present lying dormant. For 
the purposes of the new railway the Board proposed to construct 
a station between their present station at the corner of Lombard. 
street and the King William-street statue, and also have a double 
station at London Bridge. The City and Brixton Railway would be 
41 miles long, and would not cost more than £250,000 certainly 
not more than £260,000—a mile, which figure was exceedingly small 
when they remembered that the present line cost £400,000 a mile, 
and that it was the cheapest of its kind yet constructed in London. 
By its construction they would obtain a large increase of traffic on 
the present line, and when developed he had not the slightest doubt 
that a good return would be obtained from the Brixton section itself 
When all their connections with other railways were completed, 
anyone would be able to go from their Bank Station to any part of 
the Metropolis they desired without having to traverse the streets 
between any station. The connections with the Great Northern 
and City and Baker-street and Waterloo lines were in a forward con- 
dition. With the construction of the Euston line they would be con- 
nected with every large railway in London, steam or electric, except 
the Great Eastern. 

Mr. C. 8. Grenfell seconded the motion, 
unanimously. 

The Company's Bill for empowering them to construct an extension 
of their line to Euston, and for transferring to the Company the 
powers of the City and Brixton Railway Company, and for other 
purposes, was afterwards approved. 


which was carried 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY. 


In their report for the year ended Dec. 31, 1902, the directors state 
that the progress of the business in the West-end areas is highly 
satisfactory ; no fewer than 34,364 additional 8-c.p. lamps have been 
connected, exceeding those connected last year by 23 per cent., making 
& total of 280,605 8-c.p. now conneoted, while the units sold during 
the year 1902 show an increase of 26 per cent. over those sold during 
the year 1901. As was the case last year, a portion of this increase 
is due to the fact that the West-end undertakings supplied all the 
energy used by the City undertaking for a considerable period 
during the early part of the year. The revenue from sales of 
current for 1902 amounts to £114,358, as against £99,715 for 
1901, or an increase for the year of 14} per cent. The engi- 
neer-in-chief certifies that the plaut, machinery, and mains have 
been maintained in a high state of efficiency. There had been added 
40 miles of mains to the system in the West-end areas, making a 
total of 204 miles. Trunk mains from the generating station at Bow 
to the West-end are in regular work, thus enabling the Corporation 
to take a large supplementary supply from Bow when considered desir- 
able. In addition to their present plant, the distributing stations at 
Short's-gardens and St. Martin's-lane are being equipped with supple- 
mentary motor-generators and battery plant, for dealing with the 
supply of energy from Bow as well as the principal supply from the 
Lambeth station. The net earnings of the West-end undertaking, as 
shown in the net revenue account, have amounted to £49,398. 
6e. 1d., to which has to be added £10,650. 10s. 3d. brought forward 
from the year 1901, making a total of £60,048. 16s. 4d. Ten thousand 
pounds was distributed as interim dividend at the rate of 8 per cent. 
for the half-year ended June 30, 1902; there remains a sum of 
£50,048. 16s. 4d., which the directors propose to deal with as follows : 
dividend on 44 per cent. preference shares apportioned to Dec. 51, 
1902, £15,187. 108.; to pay a dividend at the rate of 12 per 
cent. for the half-year ended Dec. 31, 1902, on ordinary shares, 
making with the interim dividend paid in August, 1902, 10 per 
cent. for the whole year, £15,000; reserve amount of guaranteed 
preference dividend of the City undertaking up to Dec 31, 
1902, £5,044. 10s. 2d.; and to carry forward £14,816. 16s. 2d. 
The works in connection with the City undertaking were carried out 
by the Chsring Cross and City Electric Company, Limited, and the 
engineer of the Corporation has certified £569,202. 7s. 6d. as being 
due to that Company under the works' contract and the supplemental 
works' contract entered into between this Corporation and the Com- 
pany, and in settlement there has been issued to the Charing Cross 
and City Electric Company £200,000 City undertaking ordinary shares 
and £369,202. 7s. 6d. bas been paid in cash. The progress of the 
business has more than realised the expectations of the directors. 
The revenue from the sales of current amounted to £27,774. Os. 10d. 
in 1902. The engineer-in-chief certifies that the plant, machinery, 
and mains have been maintained in a high state of efficiency. The 
first section of the generating station at Bow, equipped with machinery 
and plant of the most powerful and efficient kind, is in regular 
work ; the ee ve afford space for the installation of further 
plant of 10,000 kw. capacity. The trunk mains from Bow to 
the City sub- stations have also been completed and used, 
while mains linking the whole of the City sub-stations have been 
laid and connected up. In the City 854 miles of distributing and 
feeder mains have been laid, making a total of 1864 miles laid, 


The sub-stations at Fenchurch-street, Upper Thames-street, and 
Ludgate-hill, equipped with motor-generators and storage batteries, 
are in regular use, distributing energy within the City. A supple- 
mental supply to the City distributing stations has been provided 
from Lambeth, and this supply, together with the battery plant 
installed at the distributing stations, has been of the greatest valuc 
in ensuring reliability of supply to the consumers, besides enabling 
the business to be worked in the most economical manner. It was 
not proposed to procos with the erection of the distributing station 
in Beech - street, but owing to the unexpectedly heavy demand in the 
northern area of the City, this work has now become imperative, and 
is being procceded with. In the meantime the district is being fully 
and efficiently supplied by the other sub-stations. Nine -y-eight thousand 
eight hundred pele ninety-three 8-c. p. lamps have been connected to the 
City mains during the past year, making, with the 51,836 lamps con- 
nected in 1901, a total of 150,729 lamps. The demand for the Com- 
pany's supply still continues to be exceedingly satisfactory : contracts 
are signed and negotiations pending for additions of approximately 
110,000 8-c.p. lamps. Requirements for motive power are largely 
increasing, and many of the newspaper and printing establishments 
are taking or about to take their aupplies of energy from this Cor- 
poration in lieu of the various forms of motive power now in use by 
them. The revenue account shows a profit of £4,674. 8s. 5d. The 
net revenue account shows a debit balance of £270. 7s. 5d. The 
£5,044, 10s. 2d. 44 per cent. preference share dividend to Dec. 31, 
1902, guaranteed by the Corporation's West-end undertaking, has been 
paid. Mr. John Gatti and Mr. Richard Chadwick are the directors 
who retire by rotation, and, being eligible, ofter themselves for re-elec- 
tion. The auditors, Messrs. O. R. Johnson and Son, also retire, and 
offer themselves for re-election. 


Abstracts of West-End Accounts, 
REVENUE AccouNt, 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel ......................... . £26,766 16 7 
Oil, waste, water, and stores 1,718 10 0 
Proportion of salaries ........................ 1,206 011 
Wages and gratuities........................... 8,574 13 10 
——————— 38,066 1 4 
Purchase of current in bulk ese eee 381 18 6 
Repairs and maintenance of plant, et .. 7,835 1 9 
46281 1 7 
Distribution of Electricity. 
Proportion of salaries ........................ 947 17 8 
Wages and gratuities to linesmen, etc. .. 190 18 9 
Repair and renewals of mains ............... 4,580 19 0 
Repairs and renewals of apparatus 864 14 11 
Wayleaves and licenses........ ............... 1,046 14 1 
——————— 7,631 4 5 
Public lighting maintenant wr . . 515 4 9 
Rents, rates, taxes, and insuran ces 6,585 12 1 
Management Expenses. 
Directors’ remuneration ... uk 1,050 0 0 
Salaries of secretary, clerks, etc. ............ 3,786 15 5 
Stationery and printing... 301 7 0 
General establishment charges 739 16 4 
Auditors of Company ......... PEETRE 75 0 0 
Auditor appointed under the order 85 0 0 
— 6,037 16 9 
Law expenses and other professional charges 523 6 8 
Accident compensation claiſnn n —— . 311 10 6 
Depreciation of premises, plant, machinery, ete 10,000 0 0 
Total exponit fe e.. ven tue a 77,885 16 9 
Balance carried to net rovenuͥne . 41,1185 8 3 
£119,019 5 0 
Cr. £ s. d. 
Sales of current, less rebates and allowances ......... ..... 114,558 1 3 
Rentals of meters and other apparatuu ... q . 5,9552 8 9 
Transfer fees and sundry receipts ......... .. 930 5 1 
Rents receivable in respect of property . ................. . 398 9 11 


£119,019 5 Q 
BALANCE-SHEET, 


Dr. Liabilities, £ 8. d. 
Capital account amount received — ........................ 1,077,986 0 0 
Sundry Creditors. ss ees Sees in rine 55,616 19 3 
Balance at credit of net revenue accoununt 54,861 6 4 
Depreciation fund accounn . eee 55,000 0 0 
Leaseholds depreciation fund account ,000 0 0 
Share premium accoun q [ Uwi q. 83,573 10 6 
Debenture premium aceounddtt . . 1,858 7 7 
Reserve fund (capital) account ................ eee 80,000 0 0 

21, 558,890 9 8 

Cr. Assets. £ s. d. 
Capital account amount ex pended pp ꝓõ . q 764,804 9 9 
Payments on contracts in course of completion ............ 62,279 4 € 
Stores on hann sesosearseseree 13,550 15 0 
Freehold premises not used by the Company, at cost. 4,550 11 6 
Leasehold premises not used by toe Company............... 400 0 0 
Sündry debits cuoi E a ba OU Peer UO best 59,564 11 11 
Cash at bankers and in hand .......................... oro 4,746 19 1 
Investments at est vec) aa opui eios 500,000 0 0 


23 — Comms — 


£1,558,896 9 8 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity ger or bought in B. T. units . 11,712,705 
i üblic lamps 2 282, 101 
m By contract. . . . . . one 1255 |} 8,249,950 
Private consumers by meter ...... 6,385,837 
Quantity used on works Fm ꝛ . 3, 583,091 
Total quantity accounted o 11,633,041 
Quantity not accounted for ............... eese 79,664 
Number of public lamps | ................... ß . 113 
Total maximum supply demanded (kilowatta)............... 5,941 
Abstracts of City Accounts. 
REVENUE ACCOUNT. 

Dr. Generation of Electricity. £ sd. 
Ooal and other fuel 3 ,898 13 1 
Oil, waste, water, and stores 181 8 3 
Proportion of salaries ........................ 745 12 2 
Wages and gratuities at stations ......... 2,434 18 11 

— 6, 258 12 5 
Purchase of current in bul!ln ka . 8,162 11 2 
Repairs and maintenance of plant, ete . . 866 19 10 
| 15288 3 5 
Distribution of Electricity. 
Proportion of salar ies . 455 15 3 
Repairs and renewals of mains ............ 1,412 10 2 
Repairs and renewals of apparatus ...... 105 15 7 
Wayleaves and licenses ..................... 86 19 6 
1,956 18 6 
17,245 1 11 
Rents, rates, taxes, and insurancge . q 1,741 19 11 
Management Expenses. 
Directors’ remuneration ..................... 5 0 0 
PUDOR of salaries of secretary, 

CIOL KB e... 8 5,040 17 4 
Stationery and printing ..................... 268 15 11 
General establishment charges 629 11 10 
Auditors of Company ........................ 30 0 0 

— 4494 5 1 

Compensation claiueo:m q 16 10 2 
Law costs and other professional charges aneu. 65 6 8 
Statutory contribution to electrical inspectors’ salary ... 300 0 0 
Total spende E NE ETE SOS 25865 5 9 
Balance taken to net revenue account 4,674 8 5 
( £28,557 12 2 

Cr, £ s. d. 
Sales of current, less rebate s 27,774 0 10 
Rentals of meters and other apparatus........................ 747 6 4 
Transfer fees and sundry receipt . 16 5 0 

£28,537 12 2 
BALANVE-SHEET. 

Dr. Liabilities. £ s.d. 
Capital account—amount received ............... . ... 699,450 0 0 
Sundry ereditors n ·f O 14,139 6 4 

£713,589 6 4 

Cr. Assets, £ s. d. 
Capital account amount expended for works 591,100 19 2 
Stores On. hand jocos oo eto cto ea Tee run eR Ts Pes 857 611 
Charing Cross and Strand Electricity Supply Co. ... ..... 5,044 10 2 
Charing Cross and City Electric Co. s loans ............... 103,232 12 6 
Sundry debtors for current supplied ........................... 12,928 19 6 
Sundry de 8 54 6 5 
Cash at bankers and in hand .. ......... TE 100 4 5 
Balance of net revenue accoundtt eene 270 7 5 

£715,589 6 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated or bought in B.T. units . 2,971,488 
Sold {Pe COBUPBOL — rues ewer co teacdsssines 108.031 U 1.987.640 
Private consumers by meter 1,879,609f 0 >=? 
Quantity used on works .................. een 983,605 
Total quantity accounted for .............. eene 2,971,245 
Quantity not accounted fo . 243 
Total maximum supply demanded (kilowatts) )) 5,535 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Lemberg.—The Austrian Government Railways require tenders 
for electric plant and electric lighting by March 10. 


Ghent.—The Municipality invite tenders for a concession to lay 
down an electric light installation in the town by March 7. A deposit 
of £4,000 is required. 

Brussels. —l'ublic tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection. of a generating station. Particulars 
may be obtained, free of charge, from the Municipality, College des 
Bourgmestres et Echevins. 


Edinburgh. — The Corporation invite tenders for the electric 
lighting fittings for Colinton Mains Fever Hospital. Tenders by 
Feb. 16. See advertisement. 


Adelaide. The G. P. O. require tenders for telephone accessories 
by Feb. 16. Particulars may robably be obtained from the Agent- 
General, 1, Crosby-square, 0. 


Koloszvar.—The Municipality invite offers for plant for an electric 
light and power station. Particulars may be obtained from the Town 
Clerk, Matyas-Kiraly, No. 1 I. 5, Koloszvar. Tenders by March 10. 


West Ham.—The Town Council invite tenders for the supply of a 
purifier to separate oil from ur mp discharge water, and removal 
and re-erection of four Babcock and Wilcox water-tube boilers. 


Tenders by 4 p.m. on Feb. 10. 


Glamorgan.—Tenders are invited for the supply, delivery, and 
fixing at the Parc Gwyllt and Angelton Asylums, near Bridgend, 
Glamorgan, of a number of complete electric motor installations. 
Tenders by Feb. 17. See advertisement. 


Madrid.—The Department of Agriculture require tenders for con- 
cession of 4 3 railway from Estella to Vittoria and 
Durango, with a branch from Arroniz to Lerian. A deposit of about 
£2 000 is required. Tenders by March: 20. 


Bradford.—The Corporation invite tenders for supply of trolley 
wire and other line material for the electrical overhead equipment of 
tramways. Particulars may be obtained from the Tramway Offices, 
5, Forster square, Bradford. Tenders by Feb. 14. 


Hull. —'The Corporation invite tenders for two Lancashire boilers, 
coal conveyor, mechanical stokers, etc., and fuel economiser. Speci- 
fications, etc., can be obtained from Mr. A. S. Barnard, city electrical 
engineer, Sculcoates-lane, Hull. Tenders by Feb. 26. 


Exeter.—The Town Council invite tenders for Doulton stoneware 
conduits and two-phase high-tension twin-core concentric main 
feeder cables. Specification, etc., can be obtained from Mr. H. D. 
Munro, city electrical engineer. Tenders by Feb. 19. 


Hammersmith. The Borough Council invite tenders for electrical 
stores for 12 months. Particulars may be obtained from Mr. G. 
Gilbert Bell, borough electrical engineer, Electricity Works, 5, Fulham 
Palace-road, W. Tenders by Feb. 11. See advertisement. 


Brighton.—The Corporation invite tenders for the erection of the 
buildings for their new electric power station at Southwick, near 
Brighton. Specifications, etc., can be obtained from Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. Tenders by March 2. 


Darlington.—The Corporation invite tenders for one Lancashire 
boiler (second extension), steam, exhaust, drain, and feed pipes, feed 
heater, etc. (second extension), traction feeders, returns, etc., and 
permanent-way construction. Tenders by Feb. 13. See advertisement. 


Manchester.—The Tramways Committee invite tenders for tlie 
supply of overhead equipment, tools, etc. Specilications, etc., may 
be obtained on application to Mr. J. M. M Elroy, general manager, 
Tramways Department, 55, Piccadilly, Manchester. Tenders by 
1 p.m. on 14th inst. 

Southampton.—The Corporation invite tenders for the supply of 
155 or 320 tons of rolled.steel rails, and the ſishplates therefor, 
according to particulars to be obtained upon ppp ication to Mr. J. A. 
Crowther, borough enginecr, Market - chambers, Southampton. 
Tenders by 2 p.m. on Feb. 9. 


Hull.—The Electric Lighting Committee invite tenders for two 
steel Lancashire boilers, coal conveyor, mechanical stokers, etc., and 
fuel economiser. Specification, etc., may be obtained from the city 
treasurer (Mr. T. G. Milner), Town Hall, Hull. Tenders by 12 noon 
on Feb. 26. See advertisement. 

Colchester.-—The Town Council invite tenders for the supply, 
delivery, and erection of a surface-condensing plant and a set of air 
and circulation pumps. Specification, etc., can be obtained from 
Mr. A. R. Sillar, borough electrical engineer, 36, Stanwell-street, 
Colchester. Tenders by Feb. 17. 


Honley.—The Urban District Council invite tenders for alterations 
and additions to buildings, two gas-engines, two dynaines and switch- 
board, steel poles and overhead wiring, and meters. Specification, 
etc., can be obtained from Mr. A. B. Mountain: St. Aadcew a toad! 
Huddersfield. Tenders by Feb. 18. 


Burnley.—The Electricity Oommittee invite tenders for the 
supply, delivery, and laying complete the necessary cables required 
in the lighting and tramway extensions. Specifications, etc., can be 
obtained from Mr. R. Birkett, borough electrical engineer, Aqueduct- 
strect, Burnley. Tenders by Feb. 23. 


Southwark.—The Borough Council invite tenders for installing 
the electric light, wiring, etc., at the new town hall extension, 
Walworth-road, S.E. Specifications, etc., may be obtained on appli- 
cation at the office of the Borough Engineer, Vestry Hall, 81, Borough- 
road, S.E., between 10 a.m. and 4 p.m. Tenders by 4 p.m. on 
Fel. 18. 

Liscard (Cheshire).— The Wallasey Urban District Council invite 
tenders for supply and erection of a feed-water softener and grease 
extractor at their electricity supply works, Seaview-road, Liscard, 
Cheshire. Specification, etc., may be obtained on application to the 
engineer, Mr. J. H. Crowther, Great Float, near Birkenhead. Tenders 
by Feb. 19. 


Oldham.—The Electricity Committee invite tenders for the supply, 
delivery, and erection of cooling towers, motor-driven centrifugal 
pumps, motors and switchgear, pipework, and overhead travelling 
crane. Specifications, etc., can de obtained from Mr. Arthur 
Andrew, Gas and Water Offices, Oldham. Tenders by Feb. 24. See 
advertisement. 

Bexhill. -—-The Corporation invite tenders for the supply, delivery, 
und erection of one 300-kw, steam dynamo, one water-tube boiler and 


THE ELECTRICAL ENGINEER, FEBRUARY 6, 1908. 201 


crane. Specification, etc., may be 
. T. Le Feuvre, borought electrical 
Tenders by 12 noon on Feb. 21. 


superheater, and one travellin 
obtained at the office of Mr. 
engineer, Electricity Works, Bexhill. 
See advertisement. 


Southampton.—Tenders are invited for the supply and delivery, 
at the Ordnance Survey Office, Southampton, of four special 74-b.h.p. 
slow motors, to be direct coupled to shafting to run at 200 r. p.m. 
for driving printing presses; and also of four starting switches and 
resistances for starting and stoppirg the motors. Tenders by Feb. 14. 
See advertisement. | 

West Ham.—The Town Council invite tenders for engine-room 
stores, cable, boxes, jointing materials, etc., recording wattnieters, 
double-pole house cut-out boxes, transformers, and incandescent 
lamps. Particulars may be obtained at the Borough Electrical 
Engineer's Office, Central Electricity Station, Abbey Mills, West 
Ham. Tenders by 4 p.m. on Feb. 10. 

Erith.—Tenders are invited for the wiring and supply of fittings 
for a complete installation of the electric light at the infectious 
diseases hospital, known as the Erith Sanatorium, Little Heath, 
Belvedere. Specification, etc., may be obtained from the electrical 
engineer, Mr. Geo. E. Heath, Electricity Works, High-street, Erith. 
Tenders by 4 p.m. on Feb. 16. Sce advertisement. 

Sunderland.—The Corporation invite tenders for the supply of 
steam or motor driven surface condenser, motor-driven induced- 
draught fan, storage battery and milking booster, and steam or other 
piping. Specifications, etc., can be obtained from the borough 
electrical engineer, Mr. John F. C. Snell, A. M. I. C. E., Town Hall, 
Sunderland. Tenders by Feb. 27. Sec advertisement. 

West Ham.—The Corporation invite tenders for the supply, 
delivery, and erection of all poles, fittings, wires, and pillars required 
for the electrical equipment of eight miles of tramway track in the 
county borough of West Ham. Specifications, etc., may be obtained 
from the borough electrical engineer, Mr. James K. Bock, Abbey 
Mills, West Ham. Tenders by Feb. 10. See advertisement. 


Birkenhead.—The Corporation invite tenders for the supply and 
delivery of various stores and materials as required at the e t 
works during the year ending March 31, 1904. Particulars, wit 
specifications, otc., may be had and samples inspected on application 
to Mr. William Bates, A.M.1.C.E., borough electrical engineer, 
Craven-street Generating Station, Birkenhead. Tenders by March 11. 


Hackney.—The Borough Council invite tenders for the construc- 
tion and erection of one 1,000-kw. direct-current steam dynamo and 
accessories, and one independent surface condenser with electrically- 
driven pumps. Specifications, etc., may be inspected and obtained at 
the offices of Mr. Robert Hammond, M. I. O. E., consulting engineer to 
the Council, 64, Victoriu-street, Westminster, S.W. Tenders by 
4 p.m. on Feb. 12. 

tinople.— Tenders are required now for about 152, 000lb. 
of 4mm. iron wire, 44,0001b. of amm. bronze wire, 3,000 large insu- 
lators with iron pins, 3,000 ditto without iron pins, 15,000 smaller 
insulators with iron pins, 6,000 ditto without iron pins, 22,000]b. of 
per tape, 22,0001b. of salammoniac, 22, 000lb. of copper sulphate, 
15:000 carbon cylinders, 5,000 Leclanche battery terminals, 60,000 
rabber rings, and seven miles of ruhber-insulated wire. Particulars 
may be obtained from the Post and Telegraph Department, Con- 
stantinople. 

Bulawayo (Rhodesia).—Tondors are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. A limited number of copies of a draft 
agreement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other details, 
can be obtained upon 170 on to Mesars. Davis and Soper, 54, St. 
Mary's-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ''Tramways," will be received up to 
noon on Feb; 26. 

Guayaquil (Ecuador, South America) —The Municipal Council 
of Guayaquil, Republic of Ecuador (South America), invite tenders for 
a new installation of public lighting, the light to be gas, electricity, 
or both combined. The Municipal Council will pay monthly for a 
minimum of 1,400 ordinary 15 2-c.p to 5-c.p. lights and 50 80-c.p. 
lights to burn 11 hours daily. The whole of the private house light- 
ing will be done by the new installation. Tenders to be received by 
Feb. 12. Apply for further information to the Ecuadorian Consulates 
at Liverpool, 88 Ohapel-walks, or at Southampton, 4, Oriental-place. 

Rangoon.-—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all pu within the limits of 
Rangoon Municipality. Oopies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the mm 
agents, Measrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of & bona fide tender. Applicants can. also see the draft 
Eleetricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifieations, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 
“ Electric.” 

Hull.—The Town Council invite tenders for the whole or por- 
tions of the following : Supplying and laying telephone conduits ; 
supplying and laying telephone cables; erecting telephone 
poles, standards, arms, etc. ; fixing subscribers’ instruments; the 
supply of creosoted telephone poles; the manufacture and supply of 
telephone insulators ; the manufacture and supply of wooden cross 
arms for telephone poles; the manufacture and supply of ironwork 
used in telephone construction; the manufacture and supply of 


gelvanised iron arm bolts, nuts, and washers ; the manufacture and 
supply of hard.drawn, semi-hard, and soft copper wire ; the manu- 
facture and supply of silicium bronze wire; the manufacture and 
supply of iron and steel stay wire; the manufacture and supply of 
insulated wires; the manufacture and supply of lightning arresters, 
high-tension guards, and test jacks; the msnufacture and supply of 
primary batteries ; the manufacture and supply of telephone instru- 
ments ; and the manufacture and supply of telephone switchboards. 
Specifications, etc., may be obtained from the iia) Sapna telephone 
engineer, Mr. A. R. Bennett, 65, Renfield-street, Glasgow. Tenders 
by Feb. 18. See advertisement. 


RESULTS OF TENDERS. 


Edinburgh.—The Corporation have decided to instal a 1,250-h.p. 
Willans engine for direct coupling to a Siemens dynamo. 

Newport (Mon.)—The Corporation have accepted the tender of 
the Western Electric Oompany, Woolwich, for telephones, street 
pillars, and switehboard. 

Yorkshire.—The Denby Grange Colliery have decided to instal a 
dynamo made by Wilson Hartnell, of Leeds, for direct coupling to a 
standard Willans high-speed engine. 

Cardiff.—The Corporation have accepted the tender of the British 
Thomson-Houston Company for the supply of 20 cars of the double- 
deck, four-wheel, single-truck type, at S850 . 

Cleckheaton.—The Urban District Council have accepted the 
tender of the Phenix Dynamo Manufacturing Company, Joseph-strect 
Works, Bradford. for supply of a motor booster. 

Doncaster.—The Town Council have accepted the tender of 
Messrs. W. Arnold and Co., Barnsley, for the supply of a new 
Lancashire boiler, and that of Messrs. Dorman, Smith, and Co. for 
switchboard. 

Newcastle-on-Tyne.—The Tramways Committee have accepted 
the following: Messrs. T. Beeley and Son, at £2,810, four boilers ; 
Messrs. Cruse, Manchester, at £3,090, 12 superheaters ; and Messrs. 
Mather and Platt, pumping plant. 

Bray.—Messrs. Johnson and Phillips have sublet to Messrs. 
Browett, Lindley, and Co., of Patricroft, near Manchester, the tender 
for an engine to drive a 150-kw. alternator of the tirst-named firm's 
make for the Urban District Council. 

Colehester.—The Town Council have accepted the following 
tenders: Mather and Platt, for supply and erection of a dynamo, at 
£850 ; Davey and Paxman, expansion engine, at £1,359; Stanford 
and Co., cast-iron water-tank, at £142. 


Stepney.—The Electricity Committee have recommended the 
Borough Council to accept the tender of Mesers. Dick. Kerr, and Co. 
for che supply of a dynumo and fittings, at £4,188. Four lower 
tenders were received from Continental firms. 


St. Annes-on-the-Sea.—Tlie Urban District Council have accepted 
the following tenders: Messrs. Dick, Kerr, and Co., Willans engine, 
and English Manufacturing Company, Limited, dynamo; Tinkers, 
Limited, boilers ; Ferranti Limited, switchboard. 


Shanghai.—The Municipal Commissioners have accepted the 
tender of Ferranti Limited, Hollinwood, Lancs., for the supply and 
delivery c.i.f. of two 600-kw. steam alternators. at £9,880. e8srs. 
Preece and Cardew, 8, (Queen Anne's- gute, Westminster, were the 
consulting engineers. 

Dewsbury.—Messrs. Dick, Kerr, and Co. have sublet an order 
with Willans and Rolinson, Limited, of Rugby, for a 360-h.p. engine 
for direct coupling to their dynamo and intended for supplying power 
to the new tramways at present being laid down by the British 
Electric Traction Company. 

Colchester.—The Committee of the Essex and Colchester Hospital 
received 29 tenders for wiring and fittings for the electrical lighting of 
the hospital buildings. The sub-committee recommended three firms 
to the Governors, and these were: Whittaker Bros., Dudley, 
£160. 10s. (accepted); J. A. Kuner, Colchester, £168. 10s.; 
R. Dawson and Co., Stalybridge, £172. 

North-Eastern Railway.—Oontracts for the electrification of 
about 37 miles of double track, near Newcastle-upon-Tyne, have 
been let as follows: British Thomson-Houston Company, Limited, 
electrical equipment of motor coaches and trailer coaches on the 
multiple-unit system, and the laying of the third rail, brun and 
low-tension feeders; British Westinghouse Electric and Manu. 
facturing Company, Limited, the supply and erection of high and 
low tension switchboards, rotary converters, static transformers, and 
all sub-station equipments. 

Fulham.—The Board of Guardians have received the following 
tenders for supply, delivery, and erection on their premises of two 
electric passenger lifts : 


Turner, Atherton, and Co. (accepted) ...... FER A £470 0 0 
J. G. Childs and Co., Limited .................................... 820 0 0 
B. and S Folding Gate Company, Limited ................... 810 0 O 
British and Electric Plant Company, Limited ............... 695 5 0 
Waygood and Otis, Limited w . ave 670 0 0 
Sunderland Forge and Engineering Company, Limited. 668 0 0 
Easton and Co., Limited ........................... . 662 0 0 
Sunderland Forge and Engineering Company, Limited ... 648 0 0 
C. and A. Musker (1901), Limite ꝗ 640 0 0 
ff ⁰³¹“¹1àqʃ.u y ⁰d Á—— 620 0 0 
Moffat and Eastmead, Limite é w. . ee: 594 0 0 
Clarke, Bennett, and Co., Limited .............................. 583 0 0 
Safety Lift and Elevator Companngg .. ꝗͥ 530 0 0 
J. Richmond and Co., Limite . 880 0 0 
A. W. Penrose and G 500 0 0 
Stephens, Smith, and Co., Limited ......................... 460 0 0 
( dd ⁰ 440 0 0 


208 


THE ELECTRICAL ENGINEER, FEBRUARY 6, 1903. 


BUSINESS NOTES. 


TRACTION. 


Wednesbury.—The Town Council are opposing the South Stafford- 
shire tramways scheme. 

Peterborough.—Certain sections of the tramways have been 
opened for public traffic. 

Southampton.—The Town Council have confirmed their resolution 
to extend the tramways to Highfield. 


Dewsbury.—In about three weeks’ time it is expected that the 
electric cars will be running in the town. 

Bolton.—Major Druitt, of the Board of Trade, has inspected the 
Farnworth and the Daubhill sections of the tramways. 

Stookton,—The Quay Committee are consilering the advisability 
of putting in electric power for the hoists and elevation. 

Exeter.—A public meeting has passed a resolution authorising the 
Corporation to promote a Bill for electric tramways for the city. 


Ipswich.—The construction of the new electric tramways is pro- 
ceeding apace. Work has now been commenced on another route. 

Canterbury and Herne Bay Light Railway.—Objections have 
pen heard by Sir Herbert Jekyll at the Board of Trade to the above 
order. 

British Electric Traction Co.—The directors of the Company 


have declared the half yearly dividend on the 6 per cent. preference 
shares. 


Beckenham.—A poll of the ratepayers on the traniway question 
has resulted in 3,154 voting for trams and 1,465 against - majority 
for, 1,689. 

Torquay.—The Town Council are opposing the application now 
before the Light Railway Commissioners for a light railway order for 
the district. 

Scone.—A meeting of the inhabitants of Scone is convened for 
to-night to consider the matter of the acquirement of the tramways 
by the Corporation. 

Birkenhead.—The halfpenny fare, which was recently initiated on 
the tramway from Conway-street to Woodside Ferry, is to be extended 
to several other routes. 

Mid-Yorkshire Tramways Bill.—Proof of complianze with 
Standing Orders has been given in the case of this Bill, and it will be 
reported to the House for first reading. 


Gloucester.—A edes has been presented to the Town Council, 
from residents in Westgate-street asking for the electric tramway 
scheme to be carried out in its entirety. 


Greengates.—Steps are being taken to call a meeting of ratepayers 
to protest against the action of the Bradford Corporation in again 
postponing the construction of the tramway to Greengates. 


Richmond.—A number of important questions will shortly be 
coming up for settlement relative to the construction of the tramways 
already authorised in Richmond and their possible extension. 


Warrington.—Objections to the Warrington and Northwich light 
railway order have been heard by Sir Herbert Jekyll, and the order 
will now be submitted to the Board of Trade for confirmation. 


Acorington.—In their annual report the directors of the Accrington 
Steam Tramways Company state that negotiations with the Corpora- 
tion and other local authorities for the purchase of the undertaking 
are ‘‘still pending." 

Gravesend. —In an inquest on the body of a man who was knocked 
down by one of the electric tramears last week the jury returned a 
verdict of accidental death, but added that in their opinion the brake 
power on the cars was insufficient. 

Derby.—The Tramways Committee have received a report from 
Mr. C. H. Wordingham as to the various sites for the proposed 
station for the generation of electric energy for tramway purposes. 
The report is under the consideration of the committee. 


Light Railways in Kent.—The Light Railway Commissioners have 
submitted the two following orders to the Board of Trade for con- 
firmation—viz., the Dover and River light railway order, and the 
Dover, St. Margaret's, and Martin Mill light railway order. 


Bath.—It is proposed to transfer the undertaking of the Bath and 
District Light Railway Company to the Bath Electric Tramways, 
Limited. A parish meeting is to be called at Bathford to consider 
the question of the extension of the tramways to the New Inn. 


Morley.—The Town Council have decided to oppose the Bill 
promoted by the Wakefield and District Tramways Company unless 
the company are willing to insert a clause affording full protection to 
the property and interests of the Corporation in West Ardsley. 


Metropolitan District Railway.—It is announced that the profits 
of this railway for the past half-year allow of & distribution at the 
rate of 50s. per cent. per annum on 4 per cent. guaranteed stock. A 
year ago the dividend was at the rate of 158. per cent. per annum 
upon this stock. 

Newport (Mon.).—An important extension of the tramways was 
commenced on Monday, when the work of laying the lines for electric 
traction from the Newport borough boundary on the Caerleon-road 
was begun. The extension will bring the service to within about 
14 miles of Caerleon. 


Kensington.—The Works Committee of the Borough Council have 
approved the amended drawings for junction boxes to be formed on 
the lines of conduit proposed to be laid in Warwick-road and Fin- 
boreugh-road in connection with the electrification of the Mctrepolitan 
District Railway system, 


Caratéf.—The electrical equipment of the Grangetown and Splot- 
lands tramway was discussed at the last meeting of the committee, 
but no resolution was come to. Mr. Ellis, the electrical engineer, has 
been instructed to enquire into the advisability of adopting combina- 
tion cars on the tramways. 

Swansea.—The Swansea Tramways Oompany have commenced the 
issue of discount tickets to ngers, who are now able to get 13 
ld. tickets for 1s., or 13 14d. tickets for 1s. 6d. The company are 
also about to make an innovation in the form of a parcel service 
between Swansea and Morriston. 


King's Norton and Northfield.—The District Council have 
decided to take up the authorised loan of between £30,000 and £40,000 
for tramway purposes. The Council will shortly begin the construc- 
tion of a tramway in Pebble Mill-road, which is to be leased to the 
Birmingham Tramways Company. 

Birkdale.—The tramways are shortly to be extended. The Tram- 
ways Committee have had some correspondence with the Southport 
Tramways Company concerning the extension of the system to the 
Smedley Hydro. and the neighbourhood. The Council, it is under- 
stood, have decided to take the matter in hand in a vigorous manner. 


Tramways in Kent.—As we announced recently, the Kent Electric 
Power Syndicate, Limited, have decided to withdraw their Tramway 
Bill for the proposed Maidstone, Rochester, and Gravesend tramways. 
Negotiations are now in progress towards arriving at a harmonious 
arrangement with the Chatham and District Light Railway Company. 


Hampton Wick.—Major J. Stewart, R.E., of the Local Govern- 
ment Board, has held a public enquiry into the scheme of the London 
United Tramways Company for providing new eoe for persons 
of the labouring class in Hampton Wick, residing in St. John's-square 
and High-stre2t, who will be dispossessed by the operations of the 
company. 

Sheffield.—A new life-saving appliance for use on tramcars has 
been tried. It is the invention of Mr. A. H. Marriott, and consists of 
a wire net some Aft. square, which is dropped by. means of a lever to 
catch any person who falls in front of the car. The trial was 
made with a dummy figure, and the experiments were considered 
satisfactory. 

Rotherham.—The two completed sections of the Corporation 
electric tramways were formally opened for public passenger traffic on 
Saturday. They comprise the line from Effingham-square to the 
pumping station, Aldwarke, and from Effingham-square to the tramcar 
sheds in Rawmarsh-road. The question of 4d. fares is to be considered 
by the Council. 


Hammersmith.—The Borough Council have consented to the 
London County Council (Tramways and Improvements) Bill, 1903, 
for the purpose of Standing Orders, it being understood that this 
consent does not in any way prejudice the right of the Council to 
present a petition against the Bill unless amendments are agreed to 
their satisfaction. 

Prestwich.—Colonel W. A. Ducat has held an enquiry into a 
petition presented by the Prestwich Urban District Council for the 
issue of a provisional order giving powers to acquire land for the 
widening of the road in Bury Old-road by compulsory purchase. It 
is propon to widen the road so as to allow a double line of tramways 
to be constructed. 

Stroud.—In the Bill which the Stroud District and Cheltenham 
Tramways Company are promoting this session, powers are sought in 
respect of some routes to operate on the overhead trolley system 
without rails, much after the style of the trolley omnibuses " which 
are to be found in some parts of Switzerland, and which were recently 
illustrated in this journal. 


Brierley Hill. —Th: tramways company have promised to consider 
the continuance of the 1d. stage from Scott's Green to Pensnett, and 
also the question of children’s cheap fares ; of better provision for the 
public on the occasion of local football matches and at holiday times ; 
and of a circular and continuous service between Kingswinford, 
Pensnett, Wordsley, and Brierley Hill. 


Lowestoft.—The Corporation’s offer of £605 for the purchase of 
the powers of the Drake and Gorham Electric Power and Traction 
Syndicate, for the construction of a light railway to Kessingland has 
been accepted. In connection with the electric tramway system the 
first delivery of rails is expected in a day or two. In the first instance 
there will be 11 double-decked cars and four single. 


York.—At a meeting of the Water Committee a report prepared by 
the water engineer was read as to the position of the water-mains along 
the proposed tramway route, the estimated cost of removing the mains 
from the centre of the road to the side in certain sections being £1,000. 
À special committee was appointed to consider the legal responsibility 
of the Town Council and the tramway company with regard to this 
question. 


Birmingham. —The town clerk lias received a copy of the resolu- 
tion passed at a meeting of representatives of the local authorities 
interested in the promotion of the Birmingham and District Tramways 
Bill, suggesting the desirability of a round table conference between 
the Tramways Committee of the City Council and the promoters of 
the Bill. The resolution will be laid before the Tramways Committee 
at its next meeting. 

Blackpool and Fleetwood Tramroad Co.—The directors of the 
Company state that, including the sum brought forward from last 
half-year, the balance of profit for 1902, after providing for debenture 
interest, is £10,228, and they recommend a dividend at the rate of 
9 per cent. per annum, which will absorb £6,750, and writing off 
£1,500 to depreciation reserve, leaving a balance of £1,970 to be 
carried to the current half-year. 

Mersey Railway.—Several trial trips have been made over the 
Park-street and Hamilton-square section of the Mersey Railway, which 
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has been equipped for electric traction. When the electric service is 
permanently ina ted some 750 trains will be run per day — f. c., 20 
trains an hour. e fares are to be the same as at present. With 


the abolition of second-class carriages in the new service the company 
are issuing third-class season tickets. 


Inverness.—At this week's meeting of the Town Council a letter 
was read from Messers. Fraser and MacOCallum, requesting the assent 
of the Council to the laying down of a tramway from the railway 
station to Kessock Forty, a distance of a mile, as part of a scheme for 
meeting the traffic of the town. The Council unanimously agreed to 
encourage the scheme, and it is understood steps are at once to bo 
taken to form a syndicate to carry it out. 


West Cumberland Electric Tramways.—The shareholders of 
the 1 have approved a Bill now pending in Parliament to 
extend the periods for the completion of the tramways, tramroads, 
and other works, and for the taking of lands authorised by the West 
Cumberland Electric Act, 1901, to extend the area within which the 
company may supply electricity and to confer on the company further 
and additional powers with regard to such supply. 


Spen Valley.—The work of construction of the electric tramway 
through the Spen 1 by the British Electric Traction Company 
has been at a standstill for some weeks at the Cleckheaton end of the 
valley. With regard to Liversedge, it is announced that a difference 
between the company and a local landlord with reference to the widen- 
ing of the road at Watergate, Littletown, has been amicably arranged, 
and that the work will now be proceeded with at once. 


West Hartlepool.—The North-Eastern Railway Company have 
commenced the work of reconstructing and widening Newburn 
Bridge, which crosses the line between Mainsforth-terraze and the 
Seaton Carew-road, West 1 This has been rendered neces- 
sary owing to the refusal of the Board of Trade to sanction the pass- 
ing of the tramcars over the bridge, in connection with the extension 
of the system to Seaton, until it has been considerably strengthened. 


International Automobile Race.—A New York message says 
a communication has been received from the automobile clubs of 
Great Britain asking the American clubs if July 9 would be a satis- 
factory date for an international cup race. The clubs in New York 
have replied that the date is satisfactory. The British clubs explained 
that a suitable course could be found in Ireland, where the race will 
be held if Parlisment permit. Otherwise, it will probably be held in 
France. | 

Herts.—It was reported at the last County Council meeting that 
the draft consolidated order of the Barnet and Bushey light rail. 
ways No. 2 had been submitted to the Light Railway Commissioners, 
ie had been returned in & form of which the committee provisionally 
approved. Confirmation of the Cheshunt Light Railway No. 1 Order 
has been postponed until the Waltham Cross and Eufield Light Rail- 
ways Order, promoted by the Middlesex County Council, is ready for 
confirmation. 

London United Tramways.—An extraordinary general meeting 
of the London United Tramways (1901), Limited, will be held on 
Wednesday, the llth inst., when a resolution will be submitted 
approving the two Bills being promoted by the District Railway Com- 
pany, a Bill to confer further powers on the Great Northern, Picca- 
dilly, and omn Railway Company, and a Bill to empower the 
Great Northern, Piccadilly, and Brompton Railway Company to con- 
struct railways and works. 

Woroester.—The City Council, at their meeting on Tuesday, 
directed that in consequence of the failure of the Worcester Electric 
Traction Company to give an assurance as to the date for the com- 
mencement of the conversion of the city tramways to electric traction, 
the Streets Committee take all necessary steps to require the track and 
cars to be put and kept in good repair and condition. The company 
are under contract to take 200,000 units of electricity from the Cor. 
poration during the 12 months commencing Dec. 1 last. 


Blackburn.—A report has been issued by the borough treasurer on 
the working of the Cor ration tramways for the nine months ended 
Dec. 31 last. The total expenditure amounted to £19,986. 3s., and 
the total receipts to £33,561. 78. 6d. This amount leaves a balance 
of £13,575. 4s. 6d. for net revenue account, against which amount are 
to be set £6,612. 9s. 1d. for interest on loaus and £8,775. 15s. 3d. 
for sinking fund. These two amounts total £15,388. 4s. 4d. The 
result of the nine months' working is, therefore, a loss of £1,812. 
19a. 10d. 

St. Helens.—The tramways company have asked the Corporation 
to construct additional passing-places at Eccleston-hill and Haydock, 
but the Tramways Committee have resolved that, having regard to 
the present unsatisfactory relations bétween the company and the 
Corporation, consideration of the application be deferred for the 
present. The Council have agreed to grant facilities in their district 
for enabling the scheme to be carried out for the transport of merchan- 
dise between the Liverpool docks and the South Lancashire towns by 
tlie electric tramways. 


Barrow.—At the montlily meeting of the Town Council reference 
was made to the laying down of the electric tramways. It was stated 
that the order for the steel rails had been given to Messrs. Dick, Kerr, 
and Co. because there was a difference of £1,200 between their tender 
and that of the Barrow Steel Company. The latter company could 
not guarantee to deliver more than 100 tons of rails per month, and 
this was out of the question. It is understood that the rails 
will be made in Belgium. It was further stated that the overhead 
system of wires would be „ and the work of laying the mains 
from the electric works wonld be próceeded with as quickly as possible. 


Neweastle.—The tramway accounts for the half-year ended 
Sept. 29 last show that the receipts amounted to £76,729 and tho 
erpenditure to £39,201 in that period, After making deductions for 


interest on loans, etc., a balance remains of £21,810. This being an 
interim credit, no account is taken of the outstanding liabilities for 
traffic expenses, maintenance, interest, or repayments due on loans 
to which the above balance of £21,810. 5s. 2d. is subject. These 
matters will receive attention at the end of the financial year in 
March next. The Council have acquired a site for new car-sheds. 
The proposed tramways in Newgate-street and Percy-street have been 
abandoned. 

Eastbourne.—The Electricity Committee have under consideration 
a number of tenders from various firms for the supply of motor ‘buses. 
A sub-committee has been appointed to view the specimens at the 
automobile exhibition at the Crystal Palace, aud also the motor 'buses 
already running in certain districts in London. Tho sub-committee 
will, after making extensive enquiries, draft a report, and it is 
expected that upon this and certain other information already in 
their possession the Electricity Committee will eventually bring a 
recommendation before the Council, It is understood that the 
electric automobile is favoured by the committee as against the petrol 
or steam car. 

Additional Trafic Returns.—Anglo- ntine, £948 increase ; 
Barcelona Ensanche y Gracias, £95 increase; ona, £92 increase ; 
Brisbane, £51 increase (month of January, £10,649, increase £483); 
British Columbia Electric (month of November), £377 increase ; 
Buenos Ayres and Belgrano Electric, £560 increase (month of 
January, £13,093, increase £934); Caloutta, £1,590 increase; Cape 
Town (month of December), receipts £17,694, expenditure £10,161; 
Isle of Thanet Electric, £6 inorease; Mexico Electric (month of 
December), receipts £42,520, expenditure £25,400; Perth Electric, 
£162 increase; Port Elizabeth (month of December), receipts £4,861, 
expenditure £2,289. | 

Westminster.—The City Council last week decided to op the 
Central London Railway (New Lines) Bill, the Charing Cross, Euston, 
and Hampstead Bill, the Olapham Junction and Marblo Arch Bill, 
Great Northern, Piccadilly, and Brompton Railway (Various Powers) 
Bill and the New Lines and Extensions Bill, the Metropolitan District 
Railway (Various Powers) Bill, the North-West London Railway 
(Extension) Bill, in order to obtain the insertion of provisions for the 
protection of the Council, and for the preventing the appropriation of 
the streets or other public property for the purposes of the railway. 
It was also decided to try and obtain a clause providing for the efficient 
ventilation of the tunnels. 

Brakes and Lifeguards.—At the mene of the Sheffield 
Students’ Engineering and Metallurgical Society, held in the technical 
department of the University College on Thursday last week, a paper 
on Tramcar Brakes and Lifeguards " was read by Mr. J. D. Walker. 
The paper described the ordinary service and emergency brakes, adding 
that the best system of brakes was liable to fail, in which event a life- 
guard was necessary. The lifeguard should be automatic in action 
and easily worked. The Tidswell, tandem, and other lifeguards, 
which are automatic and do not depend upon some operator, were 
described, and the wooden planks 9 as lifeguards on the Sheffield 
tramway system were severely criticised. 

Burnley.—The construction of the branch tramways 18 to be com- 
menced as soon as possible after March 1. The Tramways Committee 
have decided to have 45ft. rails, with intermediate anchor sole-plates, 
of H section, instead of the 60ft. rails as used on the trunk line. 
Advertisements are to be issued for all the materials, and also for 
tenders for the labour required for breaking the road up, and for plate- 
laying. Paving will be done by the Corporation men. The tenders 
required also include prices for eight single-deck cars for the Man- 
chester-road and Todmorden-road route, and suitable for 44 ngers, 
and for 14 cars of the same type as the present for the Accrington- 
road section, and additional traffic on the trunk line. 


St. Pancras.—The proposal of the London County Council to 
construct tramways along Tottenham Court-road was hotly debated 
at the weekly mecting of the Borough Council on Wednesday, when 
the Parliamentary Committee reported against granting the County 
Council’s aree: for the Borough Council's sanction to the scheme. 
It was urged that the tramways would damage trade in the locality 
and spoil the look of what was now a magnificent avenue. Other 
speakers argued in the opposite sense, holding that the only way of 
getting rid of overerowding and insanitary areas was to encourage 
every facility to enable people to reach the snburbs. Ultimately the 
Parliamentary Committce’s report was adopted by 34 votes against 26. 


Paris Metropolitan Railway.—The Paris correspondent of the 
Globe says: Our Metropolitan is not the best managed concern in 
the world, but such as it is it pleases Parisians, who crowd the trains 
on the lines already in working order, aud continually ask for more. 
Since Saturday they have a new line. It runs on the right-hand side 
of the river, between Menilmontant and Belville, and it includes 
nearly 6 km. of line and 12 new stations. Judging by the rapidity 
with which this new line has been completed, much may be expected 
in the future, and I hear that proprietors in various districts where 
communication being horribly difficult at present, the rents are con- 
sequently low, are making a new scale of charges in case the ‘Metro’ 
should pass in their neighbourhood. " 

Railway Electrification. —Speakiny at the half-yearly meeting 
of the London, Chatham, and Dover Railway Company on Tuesday, 
Mr. J. 8. Forbes, referring to the question of electric traction, said 
the Bills which had been deposited in Parliament were to authorise 
the Managing Committee to work railways by electrical power. There 
was no doubt whatever that all companies must be prepared to face 
the question of electrical traction on a portion of their railways, at all 
events. In the course of a very short time, relatively, he dared say 
they should see electricity in railway working playing a very 
important part. They had the predictions of the most competent 
judges—such men as Mr. Yerkes, for instance. In that case, there- 
fore, they must go to Parliament for the necessary powers. 
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Batley.—Negotiations between the Town Oouncil and the British 
Electric Traction Vompeny have been broken off consequent on a 
dispute over the time of payment of the Corporation’s costs of £1,800 
in obtaining their parliamentary powers for constructing tramways in 
the borough. The Corporation ask for the cheque now ; the company 
decline to pay until their new Bill has passed through Parliament. 
In this new Bill the company seek powers to construct a short line 
from Ravensthorpe through Mirfield to connect with the Huddersfield 
Corporation’s tramways, to construct short lines at Birkenshaw to 
eonnect the Dewsbury and Spen Valley systems, and to electrically 
equip the present steam tramways between Dewsbury and Gomersal. 
Power is also sought to empower the Batley Corporation to borrow 
£44,100 for the conversion of their section of the existing tramways, 
and £23,100 for the erection and equipment of a station for 
generating electrical energy. 


Poole.—A special meeting of the Town Council has been held for the 
purpose of considering a report from theTramways Committee with refer- 
ence to the proposed purchase by the Council of the Poole and distriot 
light railway. It was resolved, on the recommendation of the committee, 
that the town clerk be instructed to write the Bournemouth Corpora- 
tion, offering to purchase the undertaking of the Poole and district 
light railway, including running powers to the Square at Bourne- 
mouth, at the price at which has already been mentioned in com- 
mittee, subject to the passing of the Bill by which the Corporation 
will obtain powers to purchase, and to the sanction of the Local 
Government Board to a loan for the purpose of acquiring the under- 
taking and to an agreement to be prepared between the two authorities 
containing the terms and conditions of the purchase. If such offer be 
refused, the town clerk has been instructed to take steps to oppose the 
Bournemouth Corporation Bill. 


Glasgow.—The annual general meeting of the Corporation Tram- 
ways Friendly Society was held on Thursday last week, when the 
secretary submitted the report and financial statement for the year 
ending Dec 31 last. The total revenue of the society for the year 
amounted to £4,886. 16s., and the total expenditure to £4,470. 
17s. 5d., leaving a balance on the year’s transactions of £415. 18s. 7d. 
The total balance at the credit of the society is £1,047. 1s. 3d., and 
it was unanimously agreed to transfer £500 of this sum to the credit 
of the superannuation fund. The total amount standing at the credit 
of the superannuation fund at Dec. 31 was £5,594. 9s., so that with 
the £500 voted from last year’s revenue the total amount of the 
superannuation fund amounts at this date to £7,094. 98. Councillor 
Paton, in moving the adoption of the report, complimented the 
members on the good work which is being overtaken by the society, 
and also advised them to build up the superannuation fund as fast as 
possible, so that when this fund comes into operation there may he a 
sufficient revenue coming in to give a fair weekly allowance to all 
members of the society who may have become aged and infirm. The 
total membership is now 2,505. 

Salford.—The disagreement with Manchester concerning the 
through running of Salford cars into the city is in all probability at an 
end, at least so far as the Regent Bridge and the Grove Inn route is 
concerned. Manchester has offered Salford the privilege of working 
this route on & monetary basis, the annual payment to Manchester 
being à sum equal to the profits they are earning on that section at 
the present time. Salford has accepted thisoffer, and only the formalities 
connected with the completion of the agreement have to be entered into. 
The development of the Salford tramway system in the Swinton and 
Pendlebury district is proceeding in a satisfactory manner. The track 
and overhead equipment are completed as far as Chorley-road, 
Swinton, and last week the construction department commenced the 
laying of the new electric track on the Pendlebury-road. Much pro- 

ess has been made with the work on the route between Prestwich 
and Whitefield, and the new track and equipment is completed as far 
as Besses-o’-th’-Barn. It is anticipated that the traffic will be opened 
on this route by the third week in February. The tramway authorities 
anticipate that they will be able to start on the extension of their 
Eccles route on the Monton road in April. 


Liverpool.—The statement of accounts of the Liverpool electric 
tramways just issued shows that the total revenue for the past yeat 
amounted to £513,424. 19s. 5d., and the total expenditure to £339,810. 
19s. 8d., leaviug a profit of £173,613, which is brought up to £178,124. 
58. Ad. by interest on sinking fund, etc. The Tramways Committee 
propose to disburse this amount by the following allocations: to the 
tramways undertaking sinking fund, £13 914. 16s. 8d.; tramways 
sinking fund, £7,007. As.; reconstruction, extension, and equipment 
sinking fund, £27,903. 193. 4d.; mortgage debt sinking fund, £170; 
cancellation of debt account, £2,927. 16s. 10d.; interest on loans, 
£50,703. 3s. Ad.; contribution in aid of general rate, £25,165. 15s.; 
reserve, renewal, and depreciation account, £50,331. 10s. 2d. The 
committee estimate that they will require for interest during the 
present year £55,989, for sinking fund and repayment of loans 
£55,108, and working expenses £350,000. This is about £20,000 in 
excess of last year's estimate. It is estimated that the income of the 
undertaking will be more than sufficient to meet the expenditure for 
the year. The income for the year was £517,935, an increase over the 
year 1901 of £41,862. The estimated expenditure on capital account 
(tramway lines and overhead electrical equipment) for the year amounts 
to £84,200. The annual statement of the city's finances was brought 
up at Wednesday's meeting of the Corporation, showing an increase 
of expenditure over revenue from rates of £30,000. The city auditor, 
in his report, stated that last year they took £7,583 from the electric 
supply accounts out of profits. This year the amount transferred in 
that way was £12,029. "The transference of £25,165 from tramway 
profits, with the increased amount of £4,445 from the electric supply 
profits, made the sum of £29,610, and established sufficient equilibrium 
to enable him to ignore the small deficiency and not to ask for any 
inoreased rates this year, notwithstanding the very heavy extra expen- 
diture, In the electric supply department the total amounts which 


had been transferred to sinking fund, reserve, renewal fund, and oan- 
celled debt account were £196,000, and they had taken in rates against 
that sum £16,612—about 10 percent. On the tramways account the 

had transferred to sinking fuud and cancelled debt and reserve funds 
the very large sum of £492,588. Against that sum there had 
been transferred in relief of rates £42,772, considerably less 
than 10 per cent. On the motion for the adoption of the report, 
an amendment was proposed that the amounts from the profits of the 
Trawways and Electric Lighting Committees be not transferred, but 
remain part of the assets of the Corporation. The mover of the 
amendment argued that such transference was unsound and dangerous 
finance. The net profit of £75,000 upon a capital sum of nearly 
two millions was only equal to 4 per cent., which, he submitted, was 
insufficient to provide fcr depreciation and renewal. The sum that 
had been set aside for renewal was only £50,000. which was 2i per 
cent. upon the capital, and this was totally insufficient. Alderman 
Petrie, chairman of the Tramways Committee, did not think a con- 
tribution of £25,000 from the tramways concern was excessive. The 
figures given in the accounts showed conolusively that the tramways 
undertaking was on as solid a basis as was possible. After some 
further discussion the amendment was rejected and the report adopted. 


LIGHTING AND GENERAL. 


Iifracombe.—The electric lighting works are to be commenced 
forthwith. 

Dudley.—It is suggested that the Town Council appoint a permanent 
electrical ongineeer. 

Ropton.—We understand that Mr. Henri Nestle is installing the 
electric light in Marston-lane. 

Bushbury.— The Postmaster-General is being memorialised to grant 
a telegraph office for Bushbury. 

Lanarkshire Electricity and Refuse Destruction Bill.—The 
preamble of this Bill has been proved. 

Somerset Electric Power Bill.—This Bill has passed the 
examiners, and has been sent for first reading. 

Llanelly.—The whole electric lighting scheme is to be discussed 
by the Urban District Council on Monday next. 

St. Andrews. — The Council have agreed to allow Messrs. Crompton 
and Co. to charge a flat price, not exceeding 6d. per unit. 

Warrington.—The Town Council intend to apply for sanction to 
the borrowing of the sum of £20,000 for purposes of electric lighting. 

Sandgate.—Under the amended ‘draft agreement with the elec- 
tricity supply company 12 arc lamps are to be provided in the public 
thoroughfares. 

Stookton.—The Town Council have asked the promoters of the 
Oleveland and Durham County Electric Power Bill to insert a pro- 
tection clause. 

Londonderry.—Alderman Patrick Maxwell has been elected 
chairman of the Private Electric Lighting and Pewer Committee for 
the ensuing year. 

Pateley Bridge.—Application has been made by two companies to 
the District Council for permission to lay mains for installing electric 
light in the township. 

Matiook.—The Notts and Derbyshire Electric: Power Company, 
Limited, intend to erect a power station near the River Derwent for 
the supply of Matlock. 

Kirkby-in-Ashfield.—Tlie proposals of the Derbyshire and Notts 
Electric Power Company have heen referred to a sub-committee of the 
Urban District Council. 

Llantarnam.—The South Wales Electric Power Company are 
about to erect a temporary iron structure for the workmen engaged in 
their new works at Cwmbran. 

Removal.—Tlie Diesel Engine Company, Limited, have removed 
from 171 to more extensive premises at 179, Queen Victoria-street, 
E.C. (near Blackfriars Bridge). 

Cardiff.—The Marquis of Bute, through Sir W. T. Lewis, has 
promised £1,000 to the Cardiff Infirmary, with a view of equipping 
the institution with the electric light. 

Shorebam.—4A special meeting of the Council wil be held on 
Tuesday to consider what attitude should be adopted with reference to 
the Brighton Corporation Electricity Bill. 

Worthing.—Mr. Monkhouse in his last report stated that all the 
extension plant was delivered, and that he anticipated the whole of 
the work would be completed within a month. 

South London Electric Supply Co.—The directors announce 
that, subject to final audit, they recommend a dividend on the ordina: y 
shares at the rate of 13 per cent. for the past year. 

Stoke Newington.—A deputation has presen:el te the Borough 
Council a petition against the Council’s Electris Lighting Bill. The 
Electric Lighting Committee are to report on the sume. 

Houghton-le-Spring.—The Urban District Council have been 
informed by the Post Office authorities that they proposed starting a 
telephone service provided sufficient support was given the scheme. 

Newport (Mon.).—At the electric power station on Corporation- 
road one of the large engines was given a trial run on Sunday, and 
has been running every day since. "The second engine will be given a 
trial shortly. 

Manchester.—At Wednesday's meeting a proposal to grant tha 
chief engineer leave of absence for 14 days and £20 for expenses, 
that he might attend the conference of electrical engineers in Italy, 
was defeated. 

Aberdeen.—The Gas and Electric Lighting Committee have 
resolved to procure additional plant for Dee Village electrical works, 
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and to invite tenders for the erection of a 420-kw, set to prepare for 
next winter’s load. 

Calverley.—The District Council have decided to apply to Parlia- 
ment next session for power to light up the district with p end 
which will be supplied by the West Yorkshire Electrical Supply 
Compeny, Limited. 

British Electric Transformer Manufacturing Co. — The 
directors have resolved to declare a dividend for the half-year ending 
Dec. 31, 1902, at the rate of 10 per cent. per annum, together with a 
bonus of 2 per cent. 

Redditch.—At the last District Council meeting a discussion took 

lace respecting the provision of further generating plant, and it was 
decided to enter into negotiations with Messrs. Willans and Robinson 
for the supply of a new gas plant. 

Faversham.—On Friday last the Mayor and Deputy Mayor had 
a most satisfactory interview with the Local Government Board, and 
on behalf of the Corporation renewed the application for sanction to a 
loan of £24,000 for the establishment of municipal electric light. 

Maidenhead.— Messrs. Burstall and Monkhouse have submitted a 
report to the Town Council, a summary of which is as follows : exten- 
sions absolutely necessary, £5,350; extensions prorab necessary, 
£1,870 ; extensions advisable, £1,250 ; public lighting, £1,445. 

Goole.—The Urban District Council have instructed the clerk to 
confer with the parliamentary agents and to interview the Board of 
Trade, if necessary, with the view of obtaining an extension of time 
of their provisional electric lighting order for two years if possible. 


Bridlington.—Plans, etc., in connection with the electric lighting 
scheme, prepared by Mr. Medhurst, consulting engineer, and plans of 
buildings prepared by the borough surveyor (Mr. E. R. Matthews, C. E.), 
have been adopted. Tenders for the carrying out of the work will now 
be called. 

Lancaster.—Mr. H. P. Boulnois held an enquiry on Tuesday 
into an b by the Town Council to borrow £25,000 for 
extending the electric lighting area. The sum of £35,000, however, 
is proposed to be spent, the additional £10,000 being obtained under 
the Corporation Act. 

Bradford Dynamo Works.—The Phonix Dynamo Manufacturing 
Company have purchased the works of Messrs. Rosling and Fynn, 
Limited, including the business and patent rights, and intend, after 
some extensions to the buildings have been completed, to consolidate 
the plants at Thornbury. 

Stourport.—The Council have decided with regard to the Bill of 
the Shropshire, Worcestershire, and East Denbighshire Electric Power 
Company, to take preliminary steps to oppose the Bill, and also to 
sppoint a committee to confer with the promoters of the Bill as to 
the possible diversion of the paths. 

South Staffordshire Mines Drainage.—Mr. E. B. Marton, in 
his report on the surface works submitted to the Commissioners last 
week, stated that in the Tipton district the surface pumps had been 
needed to work partially, and the site for the first electric pump was 
prepared, and the pump would be delivered in a few days. 

Hebden Bridge. —The Urban District Council haveadopted an electric 
lighting scheme, which is estimated to cost £10 260. The Halifax 
Corporation offered to supply the Council with electricity at 14d. per 
unit from six in the morning until four in the afternoon, and 24d. per 
unit from four, but the Council preferred their own scheme. 

Newark.—We noted in our last issue a phase in the Electric Light- 
ing Committee's negotiations the truth of which it appears has yet to 
be disclosed. We have, however, ascertained that our informant was 
not correct, having traced his source of information to a member of 
committee who, it seems, has given a somewhat lopsided view of the 
position. 

Accidents.— While a number of workmen were last night engaged 
on the electric mains under the pavement in Union-street, Aberdeen, 
an alarming explosion occurred. A manhole was burst open, and one 
of the men was seriously injured. A breakdown recently occurred in 
the electric lighting of a certain area in Newport, which wes soon 
remedied. 

Norwich.—The newly-appointed Electricity Committee of the 
City Council attended at the electric light offices on Feb. 2, and 
the conveyance of the undertaking to the Norwich public was 
formally handed to the Mayor by the managing director of the 
company. The committee have elected Mr. Alderman Wild as 
chairman. 

Brixworth.—The Rural District Council have agreed to the appli- 
cation of the Northampton Electric Light and Power Company, 
Limited, for a provisional order to be embodied in an Act of Parlia- 
ment for permission to supply electricity for any private or public 
Purpose at Moulton, Moulton Park, Church Brampton, and Chapel 

rampton. 

Hull. —It appears that the report of the Telephones Committee will 
not be ready for some time, The majority of the members of the sub- 
committee are in favour of recommending the Council to proceed with 
the establishment of a municipal exchange, and invited tenders for 
the work, and they will await the receipt of theze before they complete 
their report. 

Dover.— Affairs in connection with the electricity purchase have 
developed in two directions during the past week: (1) a rule has been 

nted for the Mayor to show cause why a mandamus should not be 
issued directing him to take a poll of the ratepayers and owners ; and 
(2) the clauses suggested by the Dover Gas Company have been dis- 
cussed and approved. | 

Edinburgh.—The Electric Lighting Committee on Wednesda 
reported as to the number of lamps applied for from Jan. 15 to 29 
last as follows: lighting, 804; heating. 66; power, 12—882 8 c.p. 
The figures for the corresponding period in 1902 were 785, 240, and 


180—1,205 8c.p. The total for the year from May 15, 1901, was 
68,227, and from May 15, 1902, 56,663. 

Guildford.—The gas company have written to the Town Council 
calling attention to the fact that the electricity company were 
laying certain mains so near gas mains as to be a source of danger, 
and further asking for an undertaking. The Corporation has, of 
course, nothing to do with the matter, and the gas company ought 
to apply to the electricity company direct. 

Long-Distance Telephony.—The oe correspondent of 
the Daily Mail wired on Feb. 4: Excellent telephonic communica- 
tion was established 5 between the central State office in 
Copenhagen and Frankfort and Mayence in Germany, a distance of 
about 400 miles. The Dutch Vice-Consul at Kallundborg, North- 
bi: Seeland, also spoke to Frankfort, every word being distinctly 
audible." 

Transformer Iron.—In spite of the high tariff imposed by the 
United States a certain amount of steel is being sent there from this 
country. Thus Messrs. Turner Bros. inform us that they get many 
enquiries for transformer plates and cores for induction motors from 
America. One of these recently received states that some samples 


received had given quite satisfactory results after severe tests for the 


ageing effect. 

Longton. —The most powerful motor yet connected with the Corpora- 
tion's electrical supply is that installed by Mr. E. Thorley, of Stafford- 
street, for the driving of a large hay chopper for Messrs. Yates and 
Sons, of Stallington Grange Farm. Messrs. Flather and Oo., Limited, 
Park Electrical Works, Marshall-street, Holbeck, Leeds, are the 
makers of the motor, of the great efficiency of which we have heard 
most remarkable accounts. 

The New War Office.—Messrs. Foster and Dicksee, of Rugby, 
who are erecting this building at a cost of over £600,000, have 
installed at Whitehall and at their Ohelsea works mortar-making 
machines, pumps, saws, and cranes which are all worked by electricity. 
The great cranes perched on platforms 90ft. above the street lift stones 
and loads of bricks of five to eight tons and swing them into place 
by the power of electricity. 

Colchester.— With regard to the recent fire at Messrs. Lucking 
and Co., the rumour that the electric current was responsible for the 
outbreak of fire is officially contradicted. The borough electrical 
engineer in his last report gives the following figures: output of elec- 
tricity in units during December, 1902 39,982, 1901 28,732 ; number 
of consumers at end of December, 522 (239); total number of 8-c.p. 
lamps connected, 20,353 (14,862). 

Doncaster. —The . electrical engineer in his last monthly 
report states that the number of applications received since Dec. 1, 
1902, were 10, being equivalent to 8-c.p. lamps; number of con- 
sumers on books, 242; number of 8-c.p. lamps applied for up to 
present date, 16,501; number of 8-c.p. lamps connected, 15,865; 
number of 8-c.p. lamps awaiting connection, 636; number of 
consumers awaiting connections, 5. 

Wednesbury.—The General Purposes Commiteee have appointed 
Mr. F. J. Warden Stevens, consulting engineer, to superintend the 
construction and carrying out of the necessary work in connection 
with electric lighting scheme B recommended by him and adopted 
by the Council. Mr. Warden Stevens is to remain as consulting engi- 
neer for a period of three months after the works are completed and 
the supply to consumers commenced. 

Wellington.—The Urban Oouncil, in committee, have adopted a 
resolution to ed the Shropshire, Worcestershire, and East Denbigh 
Electric Power Bill so as to obtain the insertion of a clause in the 
Bill to exclude the Council’s district for all purposes from the pro- 
visions of the Bill, except with the consent of the Council. At the 
same time they resolved to approach the said company with reference 
to a supply of electricity to the Council. 

Walton-on-Naze.—The Urban District Council have agreed to 
grant the Coast Development Company an extension of time until 
March 25 next for completing their electric lighting, on condition that 
the company agree to pay £2 (the estimated loss) per week for every 
week’s further extension required after March 25. It has been 
decided to erect 11 new lamp columns in various parts of the town, 
and to alter the existing position of five others. 

City Electric Lighting.—The Corporation have decided to enter 
into an arrangement with the Oity of London Electric Lighting Com- 
pany for the supply of electrical energy at 34d. per unit, and 24d. per 
unit for power, and 5 per cent. discount on monthly settlement of 
accounts, subject to the company e s allow the rate of 34d. to 
apply to all cues accounts of the City Lands Company and to 
the arrangement being determinable by three months’ notice. 

Tottenham.—At the last meeting of the District Council the Elec- 
tricity Committee submitted a list of thoroughfares in which it was 
proposed to lay distributing mains. A great deal of discussion took 
place on this report, which was ultimately adopted. The engineer 
pointed out that the Council was in a position to demand that the 
tramway company should put up centre poles of such a charactor that 
they would serve also as standards for the Council’s electric light. 


Crewe.—On Friday a conference of representatives of the various 
urban and rural district councils of Cheshire was held for the purpose 
of considering the Bill now being promoted by the North-Western 
Electricity and Power-Gas Company, also for considering how far 
the various local authorities are affected by the Education Act, 1902. 
It was agreed that, subject to satisfactory clauses for the protection 
of the various local authorities being inserted in the Bill, the 
preamtle be not opposed. 

Chinese Telegraphs.—A Reuter’s telegram from Shanghai states 
that the Chinese Government has again decided to assume control 
of the Chinese telegraphs. It is suggested that the object in view 
is to prevent official secrets from 3 known to foreigners. 
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The Taotai has formally requested the Consular body there to notify 
foreigners that they will no longer be allowed to purchase shares 
in Chinese telegraph undertakings which hitherto have been owned 
by commercial companies. 


Middlesbrougb.—At Wednesday's meeting of the Electric Light. 
ing Oommittee, Mr. H. M. Taylor, resident engineer, reported that 
the estimated revenue for the past month was £1,022, and the profit 
£700. The total lights now connected numbered 30,712, and there 
were applications for 2,788 more. The scheme of the consulting engi- 
neer, Mr. R. Hammond, for an extension at an estimated cost of 
£21,000 was considered in private, and the committee decided not to 
proceed with it at present. 


Bolfast.— A summary was submitted at the last Council meeting 
showing that during the year ended Dec. 31 last 92,092 units were 
sold for lighting purposes at 6d. per unit, 43,890 units between 54d. 
and 6d., 66,128 between 5d. and 54d., 90,358 between 44d. and 8d., 
117,123 between 4d. and 44d., 109,750 between 51d. and 4d., 145,328 
between 3d. and 34d., and 285,350 under 3d. The total number of 
units sold was 949,999, representing £15,703. 108. 7d., and the average 
price per unit was 5:96d. 

Huddersfield. —The Electricity Department Sick Society held their 
annual meeting on Wednesday. The secretary's and treasurer's reports 
were read and confirmed. The treasurer's statement showed receipts 
for the year amounting to £26. 7s. 4d. The expenditure in sick pay 
and amounts refunded to those leaving the employ of the department 
amounted to £6. 17s. 8d. The balance in hand and bank at the end 
of the year amounted to £47. 10s. 2d. The officersand committee for 
the ensuing year were elected. 


Chesham.—Agreements arc being exchanged between the Council 
and the ne Electric Light Company, Limited. The company has 
been compelled to change their name in consequence of the name 
United Electric Light Company having already been taken. The 
articles of association made provisions to enable the company to raise 
a capital of £50,000 to construct and maintain tramways in the urban 
district of Ilford in Essex. There was a clause which enabled the 
company to deal with Chesham. 

Aston.—The Aston tradesmen are now experiencing the usual 
doubts as to the fairness of the maximum demand system of cbarging 
for electrical energy. They fail to see why the manufacturer using 
power through the day should be charged [ois tban the shopkeeper 
who uses the light three hours per night. Mr. R. Wilson, the Council 3 
consulting engineer, discussed the question for three hours with a 
deputation last week. We believe that a few members of that deputa- 
tion now understand the matter. 


Newoastlo and District Electric Light Co.—The report for last 
year states that the gross earnings amount to £14,600. After paying 
interim dividend, interest, etc., and providing £500 for depreciation, 
the directors recommend » dividend of 5 per cent., making, with the 
iaterim dividend paid, 84 per cent. for the year. The Close works arg 
now in operation, and a large demand has already been made for a 
supply of continuous current for both power and lighting. Mr. W. D. 
Hunter has been appointed managing director. 


London Gazette.—The partnership existing between A. E Rouch, 
F. Lanibert, and C. Penny (trading as Rouch, Lambert, and Penny), 
electrical engineers and contractors, 1, Quay-head, Bristol, has been 
dissolved by mutual consent. A first aud final dividend of 208. per 
pound has been declared in the estate of the Electric Lamp Kegene- 
rating Company, Liniited, 5, Crown-court, 65, Old Broad-street, E.C.; 
payable any day (except Saturday) between 11 and 2 at official 
receiver's offices, 35, Carey-street, Lincoln's-inn, W.C. 


Electric Light on Buses.— An omnibus belonging to the Star 
Omnibus Company, of which Mr. Solomon Andrews, Cardiff, was the 
promoter, is fitted with the electric light, and we learn that if the 
experiment proves successful there is reason to helieve that all the 
"huees on this route will be similarly lighted. There are two incan- 
descent glow lamps inside at each end of the vehicle. The current 
is supplied from accumulators placed under the driver's seat, and 
is is sufficient to give a splendid light for seven or eight hours con- 
tinuously. 


Southend.—Consumers in shops and business premises are to bc 
riven the option of paying a fixed charge of £6. 10s. per annum per 
killowatt demanded, and in addition 14d. for every unit eonsumed, or 
at the existing rate of 6d. and 3d. per unit on the maximum demand 
system ; also, with regard to the supply of current to private resi- 
dences, that the consumer be given the option of paying for electricity 
at a uniform flat" rate of 44d. per unit or at the before-mentioned 
existing rate. Electric lighting mains are to be laid in a further 
batch of streets. 

Bton.—The followiny resolution has been passed by the Rural 
District Council: Tliat on the understanding that due regard be 
had to the participation in the profits by the parish of Datcliet, 
should there be any on the work being undertaken by the Slough Urban 
District Council, and to the charge being amended from 8d. to 7d. 
per unit, as provided by the provisional order, this Council sees no 
objection to the transference of the Slough and Datchet electric 
supply order from the Slough Urban District Council to the Slough 
and Datchet Electric Supply Company." 


Gloucester.—At the last meeting of the City Council, it was men- 
tioned that on one occasion the whole of the electricity supply had 
been run from two o'clock in the afternoon till midnight entirely by 
power generated from the refuse destructor. The refuse had been 
consumed so expeditiously that there was now a shortage. A great 
saving had been effected in many establishments in which suggestions 
made by Mr. Bache had been acted upon, and letters from tradesmen 
had been received showing that their bills for the electric light had 
by that means been considerably reduced—in some cases as much as 
D per cent. 


Newburn.—The surveyor (Mr. Thomas Gregory) has submitted to 
the Urban District Council a report upon the lighting of the district. 
and the comparative cost of oil, gas, and electric lighting, from which 
it appears that all-night lighting all the year round on the present 
system (gas and oil) would cost £1,038. 19s. 2d., and all-night light- 
ing all the year round by electricity would cost £900. 2s. 8d. The 
question has been referred to the Works Committee for consideration, 
and the committee have been empowered to approach the Newcastle 
and District Electric Lighting Company to ascertain how and where 
they proposed laying down their mains. 


Eastbourne —The Oouncil have resolved : (1) that the occupiers of 
the 19 hotels mentioned in a special report be charged 74d. per unit 
for the first hour and 4d. per unit after, in lieu of the present 
charge of 74d. per unit for the first two hours and 4d. afterwards 
so as to make a reduction to these consumers corresponding with 
the reduction in price approved by the Council fer ordinary con- 
sumers ; (2) that the charge to the Pier Company, Devonshire Park 
Company, and the Theatre Royal remain as at present. The ceremony 
of formally opening the new electric generating stations at Roselands 
and switching on the new arc lights is fixed for Tuesday, Feb. 17. 


-Belgian Telephone.—The Foreign Office on Wednesday 
issued the text of a convention signed at Brussels last November 
between the United Kingdom and Belgium, regulating telephonic 
communication between the two countries. It is provided that the 
charge for each unit of three minutes’ conversation shall be: for the 
United Kingdom, 5 francs 30 centimes for conversations originating in 
or destined for any telephonic centre in England or Wales which can 
communicate with any telephonic centre in Belgium; for Belgium, 
4 francs 50 centimes fer conversations originating in or destined for 
any telephonic centre in Belgium. There are reduced rates for night 
conversation. 


Stock Exchange.—The Stock Exchange Committee have appointed 
Feb. 18 special settling day for the Blackheath and Greenwich District 
Electric Light Company's 50,000 7 per cent. cumulative preference 
shares of £1 cach (issued at 1s. premium), 11s. paid (of which 10s. is 
capital and 1s. premium, Nos. 150,001 to 200,000 ; and have ordered 
the Commercial Cable Company’s further issue of £40,668 sterling 
500-year 4 per cent. debenture stock (redeemable) to be quoted in the 
official list. Applications have been made to the Stock Exchange 
Committee to allow the Charing Cross and Strand Electricity Supuly 
Corporation’s further issue of £50,000 4 per cent. debenture stock 
(redeemable) to be quoted in the official list. 


Dundee.—The Tramways Committee of the Town Council have 
before them tenders for the supply of electrical meters for the 
electricity department, but it was decided to delay opening them 
till the new engineer took over his duties. Mr. W. H. Tittensor, the 
late electrical engineer, in his last report stated that before leaving 
the department be considered it advisable to report on the extension 
of electric mains in the central area of the city. He believed that, as 
these had become loaded above their normal and economical limit, it 
was absolutely necessary that considerable extensions should be carried 
out before the winter of 1905. He estimated the cost of drawing out 
the old mains and laying new and heavier mains at about £4,000. 
The copper in tho disused mains would be of considerable value, and 
the net cost would probably be about £3,000. 


South London Inland and Submarine Telegraph Training 
College.—A solution of what to do with our boys is presented by the 
above college at Brixton, of which Mr. Ch. B. Ward, a former Post 
Office official, well known by the invention of an ingenious mechanical 
contrivance for the training of telegraphists, is the principal. It 
cannot be said that the profession of wireless telegraphist—an appella- 
tion akin to a boneless skslston-is overcrowded ; and the college has 
already placed a number of students on shore and aboard steamers at 
remarkably good salaries. It was stated at the first annual dinner in 
conection, held at the Atlantic Hotel, Brixton, on Wednesday, that 
during the past year over 50 men were trained and sent out to the 
Colonial telegraphs, 14 to the cable companies, 10 to the Colonial 
railway telegraphs, 12 to private and newspaper wires, and over 100 
for the sub-postal telegraph service. who aggregated salaries amounting 
to £10,000 per annum. An excellent humorous programme was inter- 
spersed between the toasts. 


Liverpool. — Mr. A. Bromley Holmes, city electrical engineer, in 
his last report states that the output of electrical energy for the year 
1902 for lighting and power shows an increase of 17 per cent., and the 
output for tramways an increase of 15 per cent., the demand for light- 
ing expressed as the equivalent in 16 c.p. being 220,924 lamps, com- 
pared with 180,990 lamps in the previous year, and the number and 
horse power of the electric motors supplied with energy was 827 
motors, amounting to 2,877 h.p., compared with 587 motors, amount- 
ing to 2,083 h. p. Since the Corporation acquired the electrical under- 
taking in 1896, the increase in the demand for electrical energy lias 
grown from 1,452,511 units to 25,186,085 units, of which 15,890,573 
were for tramways. The working costs per unit have been still 
further reduced to ‘90d. per unit. On April 1 the price for elec- 
trical energy for lighting was reduced from a uniform rate of 4d. 
per unit to 53d. per unit up to 3,000 units per quarter and 31. 
for each unit in excess of that amount, the prices for power 
and heating being 2d. per unit up to 5,000 units per quarter, and 
14d. per unit beyond that limit. The prices charged when the under- 
taking was purchased by the Corporation in 1896 was 74d. per unit for 
lighting and 5d. per unit for power. The engineer states that the 
output of electrical energy for lighting steadily increases year by year, 
and there are signs of a rapidly increasing demand for power purposes, 
as the convenience and economy of clectric motors are becoming more 
generallv recognised, and it would be necessary that the committee 
should at an early date consider and decide upon a general sclieme for 
the future development of the supply. 
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connected was equal to 39,232 16-c.p., now it is 97,771. The number 
of units sold at the starting point was 1,183,000 in the year; last 
year it was 3,391,000. The committee intend to borrow the requisite 
£11,500, as well as £8,782. 7s. 6d., made up as follows, overspent 
capital ; £4,449. 10s. additional expenditure on mains and services ; 
£35,000 for services and street works; and £2,000 for meters. 


Bristol.—Colonel Durnford has held an enquiry into an application 
for sanction to borrow £73,560 for electrical works. Mr. W. H. Wise 
(assistant to the town clerk), Mr. T. H Yabbicom (city engineer), and 
Mr. H. Faraday Proctor (electrical engineer) gave the nec 
particulars in regard to the proposed loan. The Electrical Committee 
want 25 years in which to repay their loan. In the past two years 
the demand for electric light has increased at the rate of 17,000 lampe 
per annum. The number of new consumers of electricity connected 
with the mains in the year ended March last was 283, and the rate of 
increase is being so well maintained that the provision now contem- 
plated wi'l probably not moet the requirements of more than two years 
to come. The Local Government Board has already sanctioned a loan 

'for the extension of the Avonbank electric light station, and this 

£73,000 is required for the outdoor work—duplicating the trunk 
mains between Avonbank and Temple gack stations—putting down 
distributing mains and building sub-stations ; the latter of which, the 
inspector was informed, are all put below the public footways. By an 
ancient charter the fee simple of the highways at Bristol is vested in 
the Corporation, subject to the right of way, and that power has, ever 
since the date of the charter, been exercised without challenge. 


Smoking Conoert.— One of the most successful concerts it has 
been our pleasure to attend this winter was given by Messrs. Babcock 
and Wilcox, Limited, to their London staff at the Freemasons’ Tavern 
on Friday last. Iu the absence of Mr. J. H. Rosenthal, the managing 
director of the firm, Mr. H. W. Kolle, the chief engineer and London 
manager, made a very genial chairman. He was surrounded at the 
head table by many well-known consulting and central-station engi- 
neers. Among the former we noticed Mr. Burstall, Mr. Monkhouse, 
and Mr. Schultz. The programme was of the highest order of merit, 
and kept the company very agreeably entertained up to a late hour. 
Perhaps the most successfal song of the oening, judging from the 
splendid reception it gained, was ‘‘The Steam King,” sung by Mr. 
G. M. Wilson. The words, which we believe originated from the 
fertile brain of one of Messrs. Babcock and Wilcox’s staff, signing 
himself A. H. H.,“ were a eulogy of the Babcock boiler. The 
chorus, which ran as follows, wiil suffice to indicate the sentiment : 
So here's good luck to the very best Boiler ever a man did see; 
For its proved on test, over all the rest, To be king on land and sea." 
During the course of the evening several toasts were enthusiastically 
drunk, including those of the staff and the directors, and Mr. Kolle 
was cordially thanked for fulfilling the duties of chairman. 


Water-Softening Plant.—We have received the following par- 
ticulars of the water-softening plant supplied by Messrs. Mather and 
Platt, Limited, Park Works, Newton Heath, Manchester, for the 
St John's Wood works of the Central Electric Supply Company. 
This plant is capable of treating 235,000 gallons of water per hour. 
Thére are in all four tanks—namely (1) a hard-water supply tank ; 
(2) two tanks for treating the hard water alternately, each holding 
25,000 gallons ; and (3) a large storage tank for the softened water. 
All the tanks are of cast-iron plates with flanges for bolting together. 
The storage tank for the softened water is 42ft. Sin. long by 33ft. wide 
and 12ft. deep. It is sunk below the ground level, and above it, 
carried on cast-iron columns and rolled-steel girders, is the hard-water 
tank, which measures 32ft. long by 13ft. wide and 10ft. deep. This 
hard-water tank is filled partly direct from the town water-mains up to 
a fixed level, when the town supply is cut off by a ball valve. The rest 
of the hard-water tank is filled by the cooling water discharged from 
the engine-crank chambers. Pipes are fitted to this supply tank, by 
means of which the water can be discharged from it into either one or 
other of the precipitation tanks. These precipitation tanks are placed on 
the ground level to one side of the supply and storage tanks above 
mentioned. As already said, there are two of them, each being 24ft. 
long by 18ft. wide and 12ft. deep, and provided, as described in the 
pamphlet, with a floating discharge pipe, so that the softened water 
after precipitation is always drawn otf from the top. Above the pre- 
cipitating tanks is the mixing-house, which contains the tank for 
mixing the chemicals. This is of the type and construction described 
in the pamphlet, and fitted with the patent air injector for stirring 
up the old precipitate. In this upper floor is also the coke stove for 
carbonating the softened water. Fitted to the end of the mixing- 
house is a swing jib crane worked by a small electric motor for hoisting 
up the onak required. The water from the town supply passes 
through meters, and provision is made for additional meters being 
added when the contemplated extensions of the plant are carried out. 
The firm have recently issued a concise and complete illustrated 
pamphlet descriptive of softening and purifying water by the Arch- 
butt-Deeley process, of which they are the sole licensces. 


Dungannon.—Mr. P. C. Cowan has held an enquiry into an appli- 
cation by the Urban District Council for sanction to a loan of £6, 
for the purpose of carrying out a scheme for the lighting of the town 
by electrieity. Mr. James M. Hamilton, town clerk, stated that the 
total town valuation was £10,416, and their total borrowing powers 
£19,901. 10s. Their total liabilities were £14,651. 3s. 11d., £10,131. 
4s. 4d. being in connection with the water supply, and the remainder 
being for sewerage works. As these loans were formerly chargeable 
over a larger area than the town, the proportion of the outstandin 
liabilities chargeable against the urban district would, as he esti. 
mated, be £11,595. 5s. They had, therefore, still a borrowing power 
of £8,506. The rate for the current year was 5s. 9d. in the £, which 
included an additional water rate of 2d. and a technical instruction 
rate of 1d. In 1898 the rate was 6s, 13d., and prior to that it ranged 
from 6s. 2d. to 6s. 6d. The cost of lighting the town with oil was 


Beckenham.—At Monday's meeting of the Urban District Council 
the clerk reported that the City and Crystal Palace Hailway Bill 
‘had been withdrawn: By the Blackheath and Greenwich Electric 
Light Bill, the Blackheath and Greenwich District Electric Light 
Company, Limited, pro to ratify an agreement with the Lewisham 
Company whereby the former company takes over the electric lighting 
orders of Lewisham and Penge. The company seeks power to lay 
lines of cable across that part of the Beckenham parish known as the 
tongue of land." There are no clauses in the Bill for the protection 
of the Council. The subject was referred to the officers of the Council 
for report. 


Buckinghamshire.—The County Council have adopted the 
following resolutions: ''That for all purposes of county administra- 
tion (but more especially now that the Council has been made the 
educational authority), it is most desirable and necessary that there 
should be one telephonic area embracing the whole county and having 
its centre in Aylesbury,” and ‘‘ That copies of this resolution be sent 
to the Postmaster-General and to the chairman of the National Tele- 
phone Company." The Parliamentary Committee have lodged objec- 
tions to the Uxbridge and district electricity sup pens 
order, acopy of which had to be sent to the Board of Trade, with a 
request to hear the Council on the subject of their objections before 
the order applied for was made. 


Hackney.—A deputation of unemployed men waited on the 
Borough Council at its last meeting, says the Daily Telegraph, and 
urged that body to provide work as speedily as possible in order to 
relieve the prevailing distress. The Worke Committee decided to 
start a 0 of men filling in a large hollow at the rear of the 
electric lighting works, Millfields. The work consists of wheeling 
barrowloads of clinker from the destructor to the hollow, and there 
simply emptying them. In order to give each man a chance 10 were 
selected to work each day, six hours a day, at 6d. perhour. The work 
started on Friday, and on that day and Saturday the men performed 
their allotted task. On Monday RUD however, nine men only 
turned up, and of this number three refused to do the work, and went 
away grumbling. 

Dulverton.—The committee appointed some time ago to consider 
the best way of lighting the town in their report states that, through 
the kindness of the Dowager Countess of Carnarvon, they would have 
no difficulty in securing the lease of a suitable site for a water-driven 
plant at Beasley Ford at a nominal sum. Various means of generat- 
ing the current had been considered, and the committee were unani- 
mous in deciding that a water-power scheme would be the most 
economical and profitable source. Two approximate estimates of the 
cost of laying down a water-power plant had been received —from Mr. 
MacCarthy, Manchester, at £1,730 (£280 less without storage 
batteries) ; and from the British Westinghouse Company, at £2,600, 
each of whom estimated a profit of 10 percent. After some discussion 
favourable to the scheme, the Council resolved last week that the 
committee be instructed to consider means of providing money for 
lighting the town with electricity, and report at a future meeting. 


Bedford.—The electrical engineer has been empowered to purchase 
materials amounting to £109. 15s. Messrs. Wheatley Kirk, Price, 
and Co.,-of 46, Watling-street, London, are about to sell on commis- 
sion two obsolete alternators, transformers, etc. Tenders are to be 
obtained (a) for supplying and erecting a water-tube boiler to replace 
the two small Babcoek boilers, at an estimated cost of £1,395 ; (5) for 
applying mechanical draught te five of the existing boilers, at an esti- 
mated cost of £360 ; (c) for supplying and installing a 500-kw. steam 
turbo-alternator, at an satiated cost of £3,793. The electrical engi- 
neer has been instructed to have two sub-stations constructed aud 
equipped, and to carry out the high and low tension extensions and 
alterations in accordance with the detailed estimates prepared by him, 
at an estimated cost of £1,828, and a loan is to be obtained for the 
cost of the above works. We understand that there is a balance of 
£11,030 remaining of the loan sanctioned by the Local Government 
Board which has not yet been raised. 


London Electrical Contractors’ Association.—The action of 
the London County Council in promoting a Bill for the purpose of 
enabling borough councils to become electrical contractors has induced 
the council of this association to submit to the London County Council 
a resolution strongly e against the proposals contained in 
Clauses 63 and 64 of the General Powers Bill promoted by the London 
County Council as being unjust and unfair to electrical contractors in 
the administrative county of London, on the ground that it discourages 
private enterprise, and is intended to set up rival businesses to those 
of an important section of the ratepayers in the county, and the council 
are now actively engaged in measures which are confidently expected 
to result in the withdrawal of these clauses. They complain of 
the apathy on the part of contractors, which they say has inspired 
the London County Council to ignore and er the existence of a 
large and influential body of ratepayers. A discussion on trade com- 
petition was opened at the meeting at Frascati’s on Feb. 3 by Mr. H. 
Marryat. 


Birmingham.—The extension of the electric light works at thie 
Water-street station, at an estimated cost of £11,500, came before 
the last Oouncil meeting. The committee took over the undertaking 
as from Dec. 31, 1897, and for two years, while the Bill was being 
obtained, it was managed under an agreement by tlie directors for the 
Corporation. On Dec. 31, 1899, they took over the undertaking and 
carried it on until now. When they took it over the total revenue for 
the year was £25,000, the next year it rose to £355,000, and the next 
to £45,000. Then came an interval of 15 months, because the financial 
year was changed to March 31. In that 15 months the revenue rose 
from £43,000 to £55,000, and last year it was £61,000. Up to the 
rent the increase in receipts is stated at 10 per cent. over last year. 

hen the committee took over the undertaking the number of lamps 
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£114 per annum, as against £166 to £200 for gas. After getting their 
order confirmed, the Council obtained 179 separate tenders for carry- 
ing out the electric lighting scheme, and on the advice of Mr. 
Cruise, their consulting engineer, they ted those of the 
Westinghouse Company for machinery at £2,035, and Messrs. 
Smith and Parkes, Belfast, for electrical appliances at £2,385, 
being a total of £4,418. The total estimate for the completion 
of the work was £6,000—the sum which they sought to borrow. 
Mr. E. G. Oruise, London, said that he considered the scheme pro 

a most suitable one for Dungannon, having regard to the price of 
coal. The steam would be generated by Dowson plant gas acting 
direct to the cylinders of the most improved and modern engines— 
namely, those of the Westinghouse Company. A small storage battery 
would be used to supply the few lights required when the works were 
shut down. Scventy-two public lampe would be erected, and 800 
lights 5 consumers fitted. The cables would be under- 
ground, lead-covered, and laid in wood. Their total length would be 
three miles. The station selected was at Washingfoid-row, and was u 
suitable one. The output for public lighting would be 16,146 units 
and 24,500 for private lighting. The charges would be 6d. per unit 
for private lighting and 3d. per unit for public lighting. He estimated 
the total working cost per annum at £387, which, with capital 
charges, would amount to £822 per annum. He considered that by 
expending the £6,000 required he could give & univ at 6d., equal to 
4s. worth of gas. The town was well suited to the system, and it 
could be made to pay. He estimated an average of 100 consumers at 
eight units each would produce a revenue of £600. It was not 
intended to light with electricity all the streets at present lighted with 
oil, as they could not carry meins to Mal bue: The rest of the 
district must be lit by other means. e had not provided in his 
estimate for any extension, and had allowed nothing for law expenses 
or the ke Kip of the enquiry. The estimated surplus for the first 
year would oe £20. Mr. Alexander Patterson, urban councillor, said 
the Council was unanimously in favour of the electric lighting scheme. 
He had canvassed some streets, and found the people practically all 
supporters of the project. 

Barrow Telephones.— Mr. Bennett has submitted to the Cor- 
poration a report on the proposal for the adoption of municipal 
telephones in the borough, in which he says that the area proposed 
to be covered by the exchange is & ipie ada durar one, measuring 
about 12 miles long by 84,wide, and contains about 100 square miles. 
At the present time it was not well telephoned. An analysis of the 
Nationa Mosi rni Company's latest list of subscribers showed that 
there were only 
66 were at Ulverston and 16 at Dalton, leaving only some 218 for 
Barrow itself, which was a very low number for a town of 58,000 
inhabitants, being only one 8 to Md 266 people. As the 
population of the area was scarcely less than 80,000, the proportion of 
telephones to population was about the same. There was plenty of 
room for improvement in the Barrow-in-Furness area. He would lay 

ipes in all the principal streets capable of taking in the future another 
lines, so that there would be no reopening of streets uutil 1,200 
working lines in Barrow had been arrived at. e poles for distribut- 
ing pup and those in the suburbs and country would also be 
capable of ing many more wires than those required at first. 
As regarded Dalton and Ulverston, the whole of the work would be, 
in the first instance, overhead. The underground work in Bai row 
would require 4 miles 1,400 yards of trench. It would cover the 
principal streets and extend to the Manor Farm on the Abbey-road, 
to the junction of the Salthouse and Roose roads, and to the Walney 
Island steam ferry. A submarine cable would cross to Walney Island 
near the steam ferry. By plotting out on a plan the positions of 
existing telephone subscribers, it appeared that the larger n 
of them laid within a quarter-mile radius of the town hall, while a 
half-mile radius would contain most of the others, except those lying 
on the Abbey-road beyond the railway a i The average length of 
thelines in Barrow would consequently be short. There were no 
obstacles of any moment to overcome—the Walney Island cable and 
one or two dock crossings being matters which, a ipie. ir expensive, 
were well understood. The underground trenching would extend to 
4 miles 1,400 yards, in which he would lay 6 miles 280 yards 
of pipes. The distribution would be chiefly by means of over- 
head: spurs of bronze wire weighing 40lb. to the mile. The junc- 
tion lines would be of hard-drawn copper, weighing 100lb. to 
the mile. All lines would be on the metallic-circuit principle. 
The instruments would be of the best workmanship and hand- 
some design, and would bear the armsof the Barrow Corporation. Twenty 
pounds per line would te a sufficient provision for a first-class metallic- 
circuit telephone exchange system, constructed in accordance with 
the specifications annexed by the Post Office to licenses to local 
authorities. The provision of underground ducts, etc., for extending 
from 500 to 1,300 lines would cost about £3,200. That worked out 
as follows: 400 completed lines in Barrow, at £20, £8,000 ; 75 com- 
leted lines in Ulverston, at £20, £1,500; 25 completed lines at 

lton, at £20, £500 ; spare duct accommodation in Barrow for 800 
additional lines, at £4, £3,200—total, £13,200. The cost of the 
juuction line would be as follows: from Manor farm to Dalton, eight 
circuits, £302 ; from Dalton to Ulverston, four circuits, £515; from 
Dalton to Askam, one circuit, £168—total, £985. The total capital 
expenditure would, therefore, be £14,185, say £14,000. This was, 
however, a figure which left a large margin for contingencies, and 
would probably be considerably reduced in practice. He would 
recommend the adoption of the following tariffs: tariff No. 1— 
£5. 17s. 6d. per annum (payable in advance), to cover an 
unlimited number of calls; tariff No. 2—£3. 10s. per annum 
(payable in advance), with a toll of 1d. for each outward call 
(payable quarterly) The tariffs to cover installation, main- 
tenance, Government royalty, and all charges, and to apply equally 
over the area, except when the subscriber’s place happened to be 
located more than one mile from the nearest switchroom, in which 


some 300 Peta yes pan in the area, of which 
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case the annual charge would be increased by £4 per mile of the 
extra distance. Thus a tariff No. 1 subscriber 14 miles from the 
nearest switchroom would pay £7. 10s., and a tariff No. 2 subscriber, 
under the same circumstances, would pay £5. 10s. Tolls would be 
payable by the caller only. If a subscriber under tariff No. 2 chose 
never to originate a call, but to keep his telephone to be called to 
only. his maximum payment would be £3. 10s perannum. A third 
tariff might be added, if desired, for lines. But those were 
undesirable for several reasons, and he should prefer to be without it. 
His estimate of revenue was: 480 subscribers’ lines and 20 public 
telephone offices at average receipt of £5, £2,500; extra 1 
charge on long lines, say 10 miles at £4, £40; commission on 

calls to post office, £20; commission on dr express letters, 
etc., telephoned to post office, £10—total, £2,570. e working 
expenses of a Corporation system in the Barrow area would be some- 
what approximate to the Guernsey figure (£2. 17s.). But taking the 
bigher figure, £3. 16s. 7d. (Glasgow) per line, the proposed 500 lines 
would cost £1,914, 11s. 8d. por annum to work and maintain. That 
would leave a surplus of estimated revenue over estimated expenditure 
of £655. If the average receipt should turn out to be only £4, there 
would still be a surplus. 


PROVISIONAL PATENTS, 1903 


JAN. 26. 
1794 An improvod method of making up electrical secondary 
batteries. Frederick James Turquand and John Frederick 
Wakelin, 5, Tottenham-street, London. 


1896. Improvements in automatic el machines. 
Henry Kupper, 382, City-road, London. 

1828. Improvements in or relating to electric switches. 
Georg Thiel, 111, Hatton-garden, London. (Complete 
specification. ) 


1880. Improvements in or additions to the third-rail insu- 
lators of electrical railways.  Bullers, Limited, and 
Edward John Chambers, 7, Staple-inn, London. 

1848. A new or improved electric arc lamp. Emil Schimdt 
and Alfred Schmidt, of the firm of E. Leybolds’ Nachfolger, 
7, Ely-place, London. 

1847. Improvements in and connected with switches for con- 
trolling electric ourrents. James Ernest Spagnoletti, 
53, Chancery-lane, London. 

1848. An improvement in electrical insulators, 
Spagnoletti, 53, Chancery-lane, London. 

1851. Improvod cord grip for fiexible electric conductors 
and the like. Thomas William Storey, 322, High Holborn, 
London. 

1855. Improvements in wireless telegraphy and in apparatus 
therefor. Philip Middleton Justice, 55, Chancery-lane, 
London. (William Stetson Hogg, United States.) (Com- 
plete specification. ) 


James Ernest 


JAN. 27. 

1890. Improvements in and relating to electric toys. William 
Thomson, 96, Buchanan-street, Glasgow. 

1991. Improvements in electrical alarm apparatus for use in 

i connected with telographio or other lines. Henri 
Fontaine and Jean Van Cleynenbreugel, 62, Market-street, 
Manchester. (Complete specification. 

1949. Improvements in electrically-propellod vehioles. Charles 
Innes-Baillie, Charles James Barham, and Harry Charles 
Bulbeck, 321, High Holborn, London. (Complete specifica- 
tion.) 

1949. Improvements in surface-contact structures for electric 
railways and tramways. Edgar Alfred Carolan, 88, 
Cannon-street, London. (The General Electric Company, 
United States. ) 

1964. Improvements relating to connections for the rails of 
electric railways, tramways, and the like. Henry 

Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (Pierre Azaria, France.) 

1980. Improvements in auxiliary contact devices for electrical 
switch apparatus. Siemens Bros. and Co., Limited, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Siemens und Halske Aktien-Gesellsch 
Germany.) (Complete specification. ) 

1905. Improvements in or relating to electric lamps of the 
character known as “vapour lamps.” Charles Orme 
Bastian and Albert Edward Salisbury, Birkbeck Bank- 
chambers, Southampton-buildings, Ohancery-lane, London. 

JAN. 28. 

$2030. Improvements in couplings for metal tubes containing 
electric wires. James Gresham Barber, 4, St. Ann’s-square, 
Manchester. 

2053. Improvements in and connected with electro-capillary 
relays and the like. James Tarbotton Armstrong and 
Axel Orling, 323, High Holborn, London. (Complete 
specification. ) 

2060. An improved automatic electric lift gate look.  Eugené 
Chaudoir and Frederick G. K. Caston, 29, Great Dover- 
street, London. 

2067. Improvements in electric controllers. Roy Wilcox Brown, 
45, Southampton-buildings, Chancery-lane, London. (Com- 
plete specification.) 
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$119. Improvements in electrostatic relays. George Adolph | 9337. Improvements in electric motor 


2183. 


2185. 


2189. 


2192. 


2194. 


2195. 


2196. 


. Improvements in electric 


Rung and Dan Ia Cour, 45, Southampton - buildings, 
Chancery-lane, London. (Complete specification. ) 
JAN, 29. 

An electrically - operated safety clutch for hoists. 
Ughtred Horsfall and Joseph Orowther, 24, Brunswick- 
street, Ardwick Green, Manchester. 

Electric spark-plug for explosion motors. Adolf Herz, 
25, Bevonden-street, East-road, London. 


. Improvements in eleotric arc lamps. William Wiuter- 


borne Smith, 36, Chancery-lane, London. 


Improvements in and relating to electrical signalling. 


Alexander William Sharman, 13, Broderick - road, Upper 
Tooting, London. 


. Improvements relating to electric ignition apparatus. 


Sir Oliver Joseph Lodge and Alexander Marshall Lodge, 
18, Southampton-buildings, Chancery-lane, London. 


. Anew adapter for electric sparking plugs for internal- 


combustion engines. Henry Salsbury, 173, Fleet. street, 
London. 

Improvements in eleotrio sparking plugs for internal- 
combustion engines. Henry Salsbury, 173, Fleet-street, 
London. 

Improvements in electric switch operating mechanism. 
John William Mackenzie, 40, Chancery - lane, London 
(Richard Hale Smith, United States.) 

Improvements in electric switches. Edward Neville Bray, 
Frederick Rice Markham, Ferdinand Edward Reiss, and 
Bray, Markham, and Reiss, Limited, 18, Southampton- 
buildings, Chancery-laue, London. . 

Improvements in eleotrically-propelled tramcars. 
Smith Raworth, 46, Lincoln's-inn-tields, Loudon. 

Improvements in or relating to holders for incan- 
descent electric lamps, Charles Joreph Hunter, 70, 
Chancery-lane, London. 

Improvements in electric accumulators. William Peto 
and James William Thomas Cadett, 43, Southampton- 
buildings, Chaucery-lane, London. (Complete specification.) 

Method of mounting previously formed wire ooils in 
the grooved parts of electrical machines. Siemens 
Bros. and Co., Limited, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-laue, London. (Siemens und 
Halske Aktien-Gesellschaft, Germany.) (Complete speciti- 
cation.) | l 

Improvements in automatic electric switches. Arthur 
George Bloxam, Birkbeck Bauk-chambers, Southampton- 
buildings, Chancery-lane, London. (George Ellison, France.) 

An improved process and apparatas for the treatment 
of gases, vapours, and the like by electric spark 
discharges. Johannes Schlutius, 18, Buckingham-street, 
Strand, London. (Complete specification) 

Improvements in and relating to electric igniters for 
explosion motors. Virginie Orosse, 27, Chancery-lane, 
London. 

JAN. 30. 


Improvements in and connected with the supporting 
standards and trolley arms used in overhead electric 
traction schemes. Robert Dighton Ross, 5, John Dalton- 
street, Manchester. 

Improvements in and oonneoted with terminals on 
electrical apparatus. Hermann Oppenheimer, 56, 
Redcross - street, Barbican, London.  (Actiengesellschaft 
Mix und Genest, Germany.) 

Improvements relating to electric wiring for lighting 
and other installations. [Frederick William Bayliss and 
John Richard Browne, 18, Southampton-buildings, Chancery- 
lane, London. | 

Improved method of jointing electric concentric cables. 
Ernest Edgley Prestwich, 18, Fulham-place, Paddington, 
London. 


John 


switches for controlling 
circuits for lighting, heating, and for other purposes. 
Andreas Peter Lundberg and Gustaf Charles Lundberg, 
18, Fulham-place, Paddington, London. (Complete speci- 
fication.) 

Improvements in or relating to electrico distribution 
systems. Alfred Julius Boult, 111, Hatton-garden, London. 
(The Osborn-Morgan Company, United States.) 

Improvements in electrical measuring instruments. The 
British Thomson-Houston Company, Limited, and Frank 
Holden, 83, Cannon-street, London. 

Improvements in arc lamps. William Reginald Ridings, 
Westinghouse-building, Norfolk-street, Strand, London. 


. Improvements in and relating to apparatus for per- 


forating paper for automatic telegraph transmitters 
and the like. John Gell, 48, Highbury-hill, London. 
Improvements in or relating te starting and regulating 
gear for electric motors. James Hall, 57, Essex.street, 
Strand, London. 
JAN. Sl. 


. Improvod combination case for carrying a watch or the 


like and means for electrically illuminating the same. 
John Wilkins and Edward Wilkins, 326, High Holborn, 
London. 


starting, or electricity 

supply, switch apparatus. Ronald Gordon Grant, Joseph 

3 p unpsen, and Philip Crosby Pope, 15, Water- street, 
iver pool. ; 


2343. Improvements in and relating to combined electrica) 


switches and electromagnetic cut-outs. Robert William 
Bil and Frederick William' Abtott, 104, Colmore-row, 
Birmingham. 


2351. Improvements in the manufacture of insulating material 


2380. 


for oovering wires for conducting electricity and 
other purposes. Harris Markus and Edward Turner 
Whitelow, 70, Deansgate, Manchester. 

Improvements in incandescent electric lampholders and 
the like. James Robert Percival Lunn, 18, Southampton- 
buildings, Chancery-lane, London. 


2382. Improvements in eleotric joint-boxes. Edmund William 


Mayner, 18, Southampton- buildings, Chancery-lane, London. 


2393 Improvements in and connected with electrical power 


2408. 


systems, especially applicable to railway and tramway 
Ie Cyril Hunter Robert Thorn, 322, High Holborn, 
ondon. 

Improvements in storage battery systems. Henry Harris 
Lake, 45, Southnmptou-buildings. Ohancery-lane, London. 
(Charles Albert Gould, United States.) (Complete speci- 
tivation. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 


2520. 


2521. 


4763. 
5010. 
5190. 


6122. 


6345. 
7039. 
7075. 


11500. 


13438. 


17924. 


20324. 
21037. 


22171. 


25893. 


27472. 


To be published Feb. 19, 1903. 


1902. 

Means of connecting and disconnecting electric mains 
and cables in street boxes. Britton. 

Disconnecting box for eleotric mains with means for 
rendering same gas and water proof. Britton. 

Are lamps. Crudginzton. 

Electric meters. Blanchet. 

Electric switches and combinations of the same, with 
wall plugs and the like. Vandam and Marsh. 

Electric rammer for foundry and other use. Caspar. 

Apparatus for the electro-deposition of metals. Calico 
Printers’ Association, Limited, and Cotsworth. 

Electric switches or oirouit olosers and breakers. 
Otis Elevator Company, Limited. (Otis Elevator Company.) 

Electric light signals. Taboulewitsch. 

Electric fases. De Ferranti. 

Multiplex telephony, telegraphy, and the transmission 
of electrical impulses and vibrations. Hogan. 

Multiple electric switches. Marks. (Cutler. Hammer 
Manufacturing Company.) 

Electric railway systems for parcels and the like, 
with automatic operation of the oars. Lake. (Murray 
and Van Vleck.) 

Electric igniting candle for explosion motors. Luthy. 

Conduits for eleotric cables. Mannstacdt. 

Eleotric telegraphs. McDonald. (Date applied for under 
International Convention, Jan. 27, 1902. 

Arrangement for automatically changing the direction 
of an electric motor by temperature variations. 
Hansen. 

Magnetic ore separators. Allison. (Knowles, Young, 
Cooley, Elmore, Brinkerhoff, O'Keefe, and Herrin.) 

Cooling devices for continuous-current dynamo-electrie 
machines. Siemens Bros. and Co., Limited. (Siemens und 
Halske Aktiengesellschaft.) i 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Commercial and Industrial.— £ 2 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70, 000 1 iri 
Aron ie soc ae ELT, c. Cum. Pref. Shares, 1-125,000 : Ks irt 
British Insulated and Helsby Cables, Ord., 1-70,000 ...... 5. nè 
6 per cent. Cum. Pref. 1-40,000 VFC 5 54-6 xd 
5 per cent. Mortgage Debentures ..............-- 100 .. 103-107 
— (1902 Issue) .................. eese oto 100 .. 103-107 
British Westinghouse Elec. and Manuf..6 per cent. Pref... 5 .. 5 
—— 4per cent. Mortgage Debenture Stock 100 .. 102-1 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751.... 2 1. 
— Non. Cum., 6 per cent. Pref. ...................- 2 -l 
44 per cent. 1st Debenture Stock ................ 100 .. 100-1 
44 per cent. 2nd Debenture Stock ................ 100 91-96 
Callender's Cable, Debenturee s 100 .. 108-112 
Ha; wie See Pas EROR RETE C nes 5 . 14-16 
5 per cent. Pref. ....... vusces ers 3 enna tenpecae 5 .. 5,6 
Crompton and C %éõ h/ Ex EA 3. 507 
5 per cent. Deben turen ene 00 .. 101-106 Wc 
Edison and Swan United, A Shares, 1-99,261 ........., 3 
„A“ Shares, 01-017,139 ........ 5 . U- 
5 per cent. Debent ure ͥẽ 100 .. 
4 per cent. Deb. Stock, Red. .................... 100 .. 74.78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 — M2 
7 per cent. Cumulative Pref. .................... 2 23 
4 per cent. Perp. lst Mort. Deb) ꝗ 10 . -106 
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Name. E x Last price. Name. l 5 Last price. 
` £ £ Electric Railways.— £ £ 
General Electric Company A: 5 por cent. Cum. ree 10 .. 10-1 
r cent. 1st Mo Stock 100 . 1001 Central London, Ordinar g/t . 10 .. 108-111 
W. T. Hen ey’ 8 Telegraph Woke Ordinary „ HE 5 16-17 4 per cent. Pret. «e*6e0006060590280€9092502942205022095399€9 100 ee 105-108 
44 per cent. Preference .......................... 5 us . 4 deferred . gie gz 2500 m — 1516 
44 per cent. Debenturees 100 1080115 City and 18 Stock (Prov. Soript Certe., fully paid). Oo 11017 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 19-20 pes ndon, Consolida Ordinary „ — VT 
4 per cent. Debenture s 100 .. 101-104 ——— 1 per cent. Debenture Scam... . 00 .. 151 
Parker, Thos., Limited, Ordinarů INNI] 10 .. 144-154 :!!! Bret Rock A NT MO as ANIM 
Telegraph Construction and Maintenance KEEN 12 .. 37-40 6s di H" 96 PIENSO Perea re ern 190 ed Ti 125 
5 per cent. Bol.. 100 .. 101-104 Liverpool Overhead, 5 per cent. Prei. voir — . lB- 
Ordinary, 1-50,000 .. a. ese — .. %48 
Eleetrie Lighting and Supply.— E 4 per cent. Mortgage Debentures, Red., 1-1, 100 . — . 102-104 
Blackheath & Green "i ch Dist riet Ordinary 1,201-101,200 . 1 Y aterinn and City, Ordinary  .... ` 100 25 97.100 
per cent. Deb. Stk. Certs., Red. and Conv. ..... .100 .. 113-116 PER 
Bournemouth and Poole, Ordinare  ..................... 10 .. #1 155 Eleetrie Tramway 8. 
43 per cent. Cum. Pref., 7,501 -15. 0 0 ů ...  ...... 10 .. 10.11 Angio:Argontins; , intesauivsaeewess 5 ss 44.4 
— — 6 per cent. Cum. Second Pref., 15,001 22500 .... 10 .. 103.11 ermanent 6 per cent. Debenture Stock, 1888.... 100 . 125.4 
us per cent. Debenture Ntock, Red. i 100 .. 103-1 Blackpool and Fleetwood Tramroad...................... 10 .. 13-14 
Bromley (Kent) Electric Light and Power Co. jd per cent. Brisbane Tramway Invest., Lim. Ore 175,000 5. as 34-33 
lst Debenture Stock, Reet... 100 .. 102.105 5 per cent. Cum. Pret., 1-75, D 5 .. 44-5 
Brompton and Kensington, Urdinary ................. .. 5 .. 104-103 per cent. Deb. Stk., Red., Prov. Certa. all 100 .. 101-104 
7 per cent. Preference .......... ........... ... 5 .. 10-104 British 8 5 Railway Co., MES OUR 600 n = Ze 
Calcutta 5 Supply Corp., Ordinary, Nos. z on.Cum. 5 per cen o8 . - : 
Nos 001 50,800 0 issus ELT : igi. i: 5 " 18 sir ipee 1 0 Debe Nos, 1 1-5 5.250, of EM cach 40 » DERE 
Cambridge Riertele Supply Com „Ltd., £10 ie Y ectric Traction, Ord. e : 
dg PPS gen EA an : i lot 6 per cent. Cm. PL, 30,00 1:60.000-..5. eere 10 .. 12-124 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 106-109 5 per cent. Perpetual Debenture Stock .......... 100 .. 124-127 
Charing Cross and Stran ) ))))... 5 . 9410 Buenos Ayres and Belgrano Tram., Ord., 1-100,000 .. ...... 5 . M4 
Nos. 50, 001-70, OG %0UU::ꝶ- nennen 5 . 99, “ A ” 6 per cent. rn. Pt., 1-40,000 e oTigisis bd 54 
E cent. Cum. Prein. . 53-6 “ B"6 percent, Om. Pf., 1-27,500  .............. 5 5 
ity Undertaking,” 44 p.c. Cum. Pref., 1-40, 000 | E . 42.54 5 per cent. Deb. Stock, d bent — —— aden ewes 100 .. 106-1 
$ per cent. Debenture Stock, Red. (Prov. Certs. i 103.105 Prov. Cert., all paiilillkkds. 100 .. 97-100 
Chelsea Electricity Suppl. a. 10 .. 54-53 Cape Electric Tramways, Nos. i. 400, 000 . | .. 212; 
44 per cent. Debent uren 100 .. 108-111 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 44154 
City of London, Ordinary........................ sse. 10 .. 101 4 per cent. lst Mortgage Deb., 1-5,000 (1917) .... 100 .. 102-105 
6 per cent. Cumulative Pref. .................... 10 .. 13-143 Colombo Electric Tramways and Lighting, 5 per cent. Jat 
: per cent. Debenture Stock .................... 100 122.127 Mortgage Debenture Stock, Red. .................... 100 .. 102-104 
45 per | cent. 2ud Deb. Stk. Prov. Certe. (all pd.) .. .. A 102-105 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 
County of don and Brush Provincial, Ordinary........ 110 5 34-94 5 per cent. Cum. Pref. .......................... 10 .. 11-12 
6 per cent. Cum. Pref. .......................... 10 .. 12-15 Debentures ....... 2 e a ran erre Rmo 100 . 96-99 
rh per cent, Debentures Frov. Certs. All pd. Rd. 100 .. 108-111 Dublin kiere Sirge (18%), Seti cee 160,000 ...... n a d 
Edmundsons' Electric rporation, Ordinary, 1-1 ah . n 1. 0, 000 . 3 
6 per cent. Cum. Prof. „ . 5 2i 585 per cent. Mort. Debs., 1-5,000, 0, Red. —ͤ—ͤ— p e 92 — 
44 per cent. First Mort. Deb..................... 100 .. 105-108 Lnperial Rm ways, Ordinar.. - 22. 
Electric Lt. & Tractn. Co. of Aust. , M 6 p. c. Cm. Pf.,1-20,000 5 3. 6 per cent. Cum. Pref. .......................... ail - 
5 per cent. Debenture Stock. Red. .............. 100 .. 3150 per cent. Deb. Stock ......................... 1 p 112-114 
Folkestone Electric Supply, Ltd., Wed Nos. 1-10,000 ...... 8 6- Isle of Thanet Electric 001.6000 and Lighting, 5 per cent. 
44 per cent. First Deb. Stock, Red. .............. 100 .. 102-1 Cum. Pref., Nos. 50.00 l-50,0%0ũ; t . 85. 44 
Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5. 748 4 per cent. Debenture Stock . . . s.s- -9 + 10 .. 92. 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 |. 1017 Kidderminster and District Lighting and Traction, Pref... 5. 34-4 
4 per cent. Debenture Stock, Red. .............. 100 |) 100-l05xd | London United Trys. (1901),5 per cent. Cum. Frei. 10 . 114-113 
Kensington and Knightsbridge and Notting Hill .... ... 100 .. 104.107 a per cent. lst Mt. Db. Stock, Red. .............. 100 . 105-106 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-10) Metropolitan Electric Trams., Deferred, 1,000,001-1,314,016 1 .. — 4d 
London Electric, Ordinar /// ͥ 3 . 11.21 5 per cent. Cum. Pref., 500,001-814,016............ 1 2-1 
6 per cent. Pref. iin. 5 51-53 New General Traction, Ordinary 3% ĩ T T s 2-3 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 97.100 6 per cent. Cum. Pref. .................... . 10 .. 24-54 
Metropolitan, Ordinary /// rosers erreren 10 .. 17-18 5 per cent. Mortgage Debentures, 1-1,715 (Regd.) 100 .. — 9L. 
———AMX per cent. First Mortgage Debenture Stock .... 100 .. 107-112 Oldham, Aston, and Ayao A Ordinary............ 10 .. 104-103 
per cent. Mortgage Debenture, 5 100 98.101 5 per cent. Cum. Pre... . 10 .. Ppa 
3 o-Tyne Electric Supply, Ordinary. Z 5 Se 9-94 Perth Elec. Tramways (W A * AI cn L 740,000 Deb. Stk. 100 .. 10-1 
Pierce ee E 4 * . Potteries Electric Trac 8 gett 1667-40,000 ...... 10 .. 84-9; 
Notting Hill Electric Light ing 10 ui 5 per cent. Cum. Pr 00 ee || .. 10-1 
4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) .. 100 .. 101-104 44 per cent. Debentures Stock. nenne 100 .. 106-109 
Oxtord Electric, Ordinary, 1 -96 and 407-10,310 ............ 5. 56 South Lancashire Electric Traction and Power Company— 
per cent. Debenture 8tock .................... 100 .. 97-1C0 £250,000 Ordinary .............. eee . 
River Plate Electric Light and A lore Deb............. 00 78 83 PN 132 6 per cent. Preference .................. uu .. 14/16-15/16 
al Electrica mpany of Montreal er cent. Flirt 1 — n een, eg natae e m 7277777777 oe 
Hoye hares Mortgage Debentures entures . 114 vid poH 100 .. 101105 ` — — 250 44 per cent. Debenture Stock . . .. 0 p.o... 90 po, 
Smithfield Markets Electric Suppli y, Ltd., Ord., 1-12, 000. .. 2 
4 per cent. Debenture 8 . 8 . 100 0.80 xd Telephones.— 
South Londo on, Güngßr?srkr; te news vs eee 5 .. 34-4 National Telephone, Preferred .......................... 100 97-99 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 6 . 14115 erród Stoe kk 1 71-73 
7 per cent. t eror eret ortos 5 .. 150 6 per cent. Cum. First Pref. .................... 0O .. . 13-14 
per cent. Deb cece cece en eece 10 .. 97.1 —— 6 per cent. Cum. Second Pref, ..... e 10 . 11:124 
Urban rban Electric Supply Co., Ordinary, 8-30,007 ............ 5 . 44-54 —— 5 per cent. Non. Cum. Third eer —— 5 . 5-54 
——— 5 per cent. umulative Preferenos, 50,001-80,000 5 EN, 34 per cent. Deb. Stock, Red. .................... 100 o 84-96 
Westminster, Ordinar gg. 6 us 12-15 4 per cent. Deb. Stock, Red. . ee... 100 . 101-103 
——— 5 per cent. Cum. Pref., 110, 101-138. 241. cess Ous 66: Nriental Telephone and Rlantrin Nrmpany 33 £1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns for | Increase or | 1 of k Accounts for past year. i Coat 
Line week | decrease, E FAM per 
M : r car 
| Current | Total | Passengers , Car miles ; Pas- le of | mile. 
| Ending 1903. | 1902. | Week. “Year, | 1901. 1900. Ending receipts ee Fun V enger mile. | track, 
| “es | 2 £ £ d 
Aberdeen Corporation.......... Jan. 24 702 585 + 176 + 3,172 194 174 May 31 | 37,931 9,099,715 794,641 1,970 | 6°14 
Birmingham Tramways ........ „ 31 4,805 | 4,297 '+ 508 + 819 6 — | it Ed P 2 
Birkenhead Corporation ........ Ec — — — — 254 — Mar. E 31 593 6,456,361 e 1,542 ix 
Blackburn Corporation . 30 653 | 574 + 79 44368) 24 — O64 | — | 938.557 1.085 Z 
Blackpool Corporation. . ........ „ 29 270 227 + 43 + 741 16h — Mar. 31 11 ,818 | 5,809,190 | 758,563 25538 | — 
Blackpool-Fleetwood Tramways’ . 31; 200 | 145 T 55 + 9 l6 — Dec. 31, 3l, 2 ' 1,902,692 969,827 1,900 | 725 
Bolton Corporation ............ Feb. 1 | 1578 | 1,365 '+ 153 + 60 32 — | 77 4 | 15,828,955 1, 705, 580 2,420 E 
Bradford Corporation (av 2] 91/8 | 1168 +2,006 + 9,788 6 — Mar. 31 70, 213 | — . ' 1,530,531 | 1,50 | T-57* 
Bristol Tramways Company .... Jau. 20 4,196 | 3,811 + 385 — 5là 49 Dec. 31/210, 112 | 36,714,906 ' 5,462,019 4, 6:31 
Carlisle Tramways Company. . Sl Bie -— —- — — ES R 3, | 2,010,875 323,044h | 1:08 ai | 465 
Central London Railway. ....... . 31 7,004 6,689 + 320 + 1.79% 12 12 » 31,335,086 | 41,188,389 | 1,245,7300 | 27,923 54 880 
City and South London Railway; Keb. 1 3.315 3.021 + 294 4 1916 12 93 » 51 62,601a. 7.008, 8420 1,234,730 ‘215 | — 5.010 | 2 
Cork E. T. and L. Company ß. Jan. 2 397 306 + 15 + 5 15 1569, — " 23,921 5,714,325 855,332 100 | 671; 1,599 | — 
Dare nnum mud eI cu aa ^ |y 5| Mar. 2 10,470 | 2,114,988 217,89] 1˙19 11.53 1,398 |1256 
Dover Corporation ..... ID „ ST 169 14 + 5 - 40 | 44 — is 51 11,864 2,905,823 270,533 | 0979 | 10°53; 2,630 | 9:65 
Dupin ` moan Electric Railway: 3 io 3157 + d - W! 63 63 Dec. 51 5,553 | 352,484 101,464 je 1320,. 83 ' 808 
. T., electric cars...... Jan. ; E 
Dublin S. District, Electric .... ,, 30 691 | 635 — 59 }+ 214 | 46 — 46 „ 31/246,255 | 45,813,734 6,670,000 1129 | 889| 5,350 | 5-71 
Dundee City Tramways ........ „ 28 753 615 ＋ 140 — 22 — May 131 26,058 6,595,412 446,550 (0°98 140 | 1,180 — 
Glasgow Corporation .......... „ 31 11,918 9,889 .+2,029 + 4,329 104 95 514582, 140 155,245,378 11,935,099 | 0-90 |1l'71| 5,597 | 7-51 
Halifax Corporation . — — — — — | 273 183 Mar. 51 54,969 | 13,173,924 | 1,063,764 1.00 |124 | 1,960 | 967 
Huddersfield Corporation Feb. 1 974 791 + 183 "E 48 48 | Sept. 50 29,0517 4,649,815 , 626,031 |15 11°14: 500 112 
Hull Corporation, E. 8. Jan. 31 1,562 1.701 + 139 4- $476 ' 19 — 94 „ 3 72,5314| 17,264,013 | 1,647,026 , 1400 |1054| 3,810 | 4-72 
Liverpool Corporation.......... ET 24 8.889 8.921 - 32 + 208 93 78 Dec. 31' 87,707 ^ 21,065,999 | 2,218,696 111 9: 5,004 507 
Liverpool Overhead Railway.... Feb. l| 1,416 1.272 ＋ 144 + 442 1594 15 June 30 69,152 8,426,976 787,010a | 1:97 21 O7a 4,450 15 94a 
Newcastle-on-Tyne Corporation | | Jan. 31, 35,055 — — 36 — | — E — ios c BA 
e Cor paration e aan 3 950 952 + 265 + 1,032 465 = l = | — oe Ls = 
heffie rporation .......... eb. . 0 = m mo eS — Mar. 25 191, 837 49, 176, 631 | 3,791,995 093 1201 4,140 7 
Southampton Corporation ..... | Jan. 29 790 720 78 — 11 — | „ 31 28,973 | 4,761,149 | 686,159 |145 | 9-95 630 ed 
Sunderland Corporation Feb. 1, 1,014! 821 + 85 I 19 17 „ 31 57,307 | 13,569,808 | 1,170,207 101 1175 3,380 | 6-31 
Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile, 


à Half-year's figures. o IncluderaW and tram. d Total receipta& ¢ Electric traction only. f Including one section of horse traction. 
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BIOGRAPHICAL SKETCH OF MR. WILLIAM PETRIE, | 


WITH Somr Account oF HIS RESEARCHES IN ELECTRICITY, 
MAGNETISM, AND ELECTRIC LIdRTINd. 


BY J. J, FAHIE, 


William Petrie was born at the Manor House, King’s Langley, 
Herts, on Jan. 21, 1821, the eldest of four sons of William 
Petrie, Deputy Commissary-General. Inheriting a feeble con- 
stitution, he was in childhood active in mind rather than in 
body. This activity usually showed itself in an inquisitiveness 
(which his father took care to encourage) into the nature of 
things, especially things chemical, for which science he has had 
ever since a strong predilection. 

In October, 1829, Mr. Petrie, senior, was transferred to the 
Cape of Good Hope, and was accompanied by his family, then 
consisting of his wife, a daughter, and two sons, William and 
Martin. Arriving at Cape Town after a three months’ voyage, 
the boys soon settled down to lessons, first at home, then at a 
day school, and later, in 1834, they entered the South African 
College and attended the classes of the Rev. J. Adamson, D.D. 
(of St. Andrews), professor of mathematics and the physical 
sciences ; learning French and German under Prof. Schangion. 
It was their custom to repeat at home, as far as they could, the 
simpler experiments in mechanics, hydrodynamics, chemistry, 
etc., which they had seen at the college classes, and for which 
they oould improvise the necessary apparatus. Thus, their first 
voltaio pile, composed of 50 discs of copper and zinc about the 
size of a penny-plece, was a great sucoess, and enabled them to 
decompose water, to show the infant electric light in the spark, 
and the magnetic and physiological effects of the current. The 
fame of these experiments in time gained them access to the 
laboratory of the South African public library, Cape Town, 
where they were free to experimentalise as much and as often 
as they liked. 

The college course on astronomy was supplemented by visite 
to the Royal Observatory, and on one occasion the Petrie boys 
were allowed to take part in a little surveying expedition (with 
the great theodolite) to the highest blockhouse on Three-Peak 
Mountain. The party included C. Piazzi Smyth, then recently 
arrived from England, and who was soon to make a reputation 
as astronomical and geodetic surveyor in the Colony, and in 
after years to become a distinguished Astronomer Royal for 
Scotland. The main object was to fix the positions of the 
observatory dome and of the great reflecting telescope, then 
reoently erected by Sir John Herschel at his residence, three 
miles from the observatory and about seven from Cape Town, 
and close by the home of Commissary-General Petrie. As 
may be inferred from his writings, Sir John's interest in 
the physical sciences, especially chemistry and optics, was 
only second to his devotion to astronomy. Indeed, as 
he was wont to declare himself, the bias of his mind 
was towards chemistry and the phenomena of light rather 
than towards astronomy. ‘‘ Light,” he used to say, was my 
first love." Remembering this, and also how ready he always 
was to help and encourage young men in their difficulties, it is 
not surprising that, on hearing of young Petrie's chemical tastes, 
he let it be known that he would always be glad to see him in 
the laboratory (adjacent to the 1 and ‘‘ break a few 
glasses with him in chemical research.” The youth, of course, 
was delighted to avail himself of this gracious privilege, which 
he often did, and was always kindly received by the great 
astronomer, who, descending to the boy’s intellectual level, 
would discuss with him some problem of the moment in the 
physical sciences. At one time it might be orystallography, 
suggested by some fine specimens of cubic crystals which had 
formed fortuitously in a solution set aside. Then it might be 
on the compression of liquids ; or the apparent magnetic influ- 
ence of the blue solar rays. Another day Sir John would chat 
about things astronomical, taking for his text whatever he was 
at the moment engaged upon, as, for instance, the materials 
required for imparting the black polish to the reflectors of his 
telescope, and the mode of applying them; or he might be 
grinding lenses, and then his remarks would be on the pro- 
perties of mirrors, and, par parenthese, he would direct atten- 
tion to the phosphorescent appearance of a glass tube when 
ground in a shady oorner, and give reasons why it may be of 
electrical origin. Mr. Petrie looks back now through a vista of 
68 years at these charming interoourses, and with the liveliest 

most grateful recollection, feeling as he does that their 
influence has been with him through life. 


In 1836 young Petrie began the study of anatomy and 
physiology, and followed the clinical and dissecting work in 
the Oape Town hospital—his father at this time intending him 
for the medical profession. 
In August, 1837, the Petrie family left Cape Oolony, and 
reached London in the following October. Their stay in the 
capital being uncertain, William Petrie’s education for the next 
12 months was desultory. He studied modern languages under 
& private tutor, attended the mathematical classes at King's 
College, and supplemented them by evening lessons under 
James Hann, an extraordinarily gifted man, who was recom- 
mended to the Petrie family by their relative, Dr. Olinthus 
Gregory, then professor of mathematica in the Royal Military 
Academy, Woolwich. Hann was the son of a colliery smith, 
and began life as a labouring boy at Sunderland, where he was 
set to mark, with chalk strokes on a board, the number of coal 
trucks passing from the pit to the wharf. In the intervals of 
his monotonous work at night he took to star-gazing, which 
led to his saving up a few pence and buying a couple of second- 
hand books on astronomy. A very little study of these led to 
his saving up more pence and purchasing some old books on 
mathematics, from which, alone and unaided, he soon became 
an experb mathematician. He then started on a walk to 
London, guiding himself entirely by his friends, the stars, and 
ultimately found his way to Dr. Gregory, whose name, doubt- 
less, he had seen in his books. The learned professor was not 
long in gauging the depths of intellect in this rough north- 
country diamond, and willingly promised his aid—a promise 
which was soon fulfilled by Hann’s appointment as writing 
master, and a little later as mathematical master, at King’s 
College School, a post which he held till his death in 1856. 
Needless to say, Prof. Daniell’s chemical lectures at King’s 
College were closely followed by young Petrie, and with such 
good effect as to merit at the olose of the course a ** certificate 
of proficiency " signed by the professor himself. 
he year 1839 was spent on the shores of the Mediterranean 
(whither the father had gone in search of health) ; and in the 
summer of 1840 William Petrie found himself, at the age of 19, 
in Frankfort (Main), settling down to a systematic course of 
researches in magnetism and electricity. His first enquiry was 
into the conditions determining permanent magnetism in steel. 
This necessitated many hundred experiments on the separate 
and combined effects of length, breadth, and thickness of the 
metal, its composition, shape, and physical condition. His 
investigations resulted in a special process for hardening steel, 
and in the production of permanent magnets of any oonvenient 
length and breadth, but very thin, as one-eighth to one-tenth 
of an inch according to circumstances. Besides their lightneas, 
these magnets had double the power, ceteris paribus, and 
much greater fixity or retentiveness than the best then obtain- 
able in London—heavy masses of steel Jin. thick, and miserably 
weak in magnetism withal. A oondensed account of these 
researches was given to the British Association for the Advance- 
ment of Science in a paper read at their Southampton meeting 
and 34. in abstract in their report for 1846 (supplement, 
. 38-84). 
PS Another line of enquiry at Frankfort was on the laws of 
electric conduction. At that time Prof. Ohm's researches in 
the same direction were entirely unknown to Petrie“ as they 
were to everybody else outeide the cabinets of a few scattered 
payeo aa: Only in 1841 they received the imprimatur of the 

oyal Society of London, by the award to Ohm of the Copley 
medal of that year. Two years later they recelved their first 
practical application in Wheatetone’s system of electrical 
measurements (Phil. Trans., 1843) ; but it was not until some 
years later still, when electric telegraphy became an established 
fact, and when accurate measurements and economical con- 
struction of apparatus became a necessity, that Ohm's laws 
came to be generally known and appreciated. Petrie’s method 
differed from Ohm's, in that his was purely physical and 
experimental, while the latter's was chlefly mathematical and 
theoretical. In fact, Ohm's law is simply the application to 
electric currents of Fourier's law for the propagation of heat. 
Thus, if in Fourler's solution of any problem of heat oonduc- 
tion we change the word temperature to potential, and 
write electric ourrent for ** lux of heat," we have the solution 
of a corresponding problem in electric conduction. 

For the purpose of his investigations Petrie designed two 


* Ohm's laws first appeared in Poggendorffs ''Annalen," 1825, 
were published in book form; 1827, and translated into English in 
Taylor's ‘‘ Scientifie Memoirs," vol. ii., 1841, 
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forms of balance-galvanometer for showing in weights the 
quantity and intensity respectively (to use the nomenclature of 

rof. Daniell’s days) of the current. The quantity galvano- 
meter was contained ina small mahogany box (Figs. 1 and 2), 
and consisted of a bar magnet, composed of steel made and 
hardened according to the Petrie process just referred to. The 
bar was balanced horizontally, like a scale-beam, with a scale- 
pan, supported on knife-edges near one end. Around this magnet 
was fixed a horizontal coil of about three turns of thick copper 
wire, well insulated. For measuring the ‘‘intensity” of a 
current a similar instrument was used, except that the coil 
consisted of several hundred turns of very fine wire, less than 
a hundreth of an inch in diameter. For practical purposes 
the indications of these instruments sufficed amply, but in 
cases where great accuracy was desired, the small errors (caused 
by the slight resistance of the quantity coil and the incomplete 
resistance of the intensity coll) could be readily corrected by 
formulse, or rather by simply inspecting a table compiled once 
for all from the formuls. The leading feature in the design of 
these instruments is that the deflective force of the current on 
the magnetic poles is in a direction at right angles to the straight 
axis of polarity in the magnet ; so that the result is not vitiated 
(as in most other systems of galvanometry and magnetometry) 
by any variation of the degree of polarity, occurring when 
weighing off the result by means of units of weight in the 
scale-pan. When great accuracy is required the instrument 
when in use should be placed with its length at right angles to 
the azimuth of the magnetic meridian. 

As the result of his investigations in electrical measurement, 
Petrie obtained a set of formuls for calculating the most 
advantageous length and diameter of wire to be used in any 
electrical instrument ; the best and most economical form, 
dimensions, and number of cells to be used with such machine; 
the rate of expenditure of materials in the cells to obtain a 
required result, whether for motive power (which was his 
immediate search), for illumination, or for electrolysis, etc. 
Petrie's unit of quantity represented the oxidation of one grain 
of zinc per minute in a cell of the battery, or an equivalent 
amount of chemical work in any part of its circuit. The unit 
of intensity was represented by a good Daniell cell which marked 
60, or a good cell of the nitric acid form which marked 100. 
It is interesting to remark that for these researches Mr. Petrie 
found excellent copper to hand at Frankfort—supplied from 
the works at Nuremberg—much better than any obtainable in 
England, where some of the specimens marked best” had as 
poor a conductivity as cast iron, and on analysis were found to 
contain carbon and other impurities. An abstract of these 
investigations on magnetism and the laws of the current was 
contributed to the Philosophical Magazine, and appeared in 
the number for November, 1841, under the title ** Results of 
Some Experiments in Electricity and Magnetism.” 


In January, 1841, Petrie devised a plan of internal diffe- 
rential gearing for use in cranes, windlasses, capstans, and such 
like machinery, where manual labour is required to be converted 
into greatly increased force with, of course, a lesser rate of 
motion. This contrivance was an adaptation of the principle 
of the Chinese winch and barrel, bat without its limitations. 
The mechanism, instead of the usual train of wheels and pinions, 
consisted of two small wheels, toothed and clamped together, 
and working on a very short crank actuated by the usual winch. 
The wheels were made to gear into two internally toothed 
circles, one fixed and the other attached to one end of the axle 
or windlass on which the power is required. By the advice of 
Messrs. Bramah and Robinson, the well-known engineers, the 
method was secured by patent on June 19, 1841, and subse- 
quently two machines were made at their works for use as 
builders’ crabs. One of these was in use at the chemical works, 
Kennington, from 1852 to 1860, when the works were removed 
to East London. An objection to this machine, which at first 
escaped the notice of the inventor and his advisers, and which 
militated against its general introduction, was the greater 
dissipation of power by friction between the cogs (because of 
the greater number of engagings and disengagings) at each turn 
of the winch than in the usual train of wheels and pinions, 
although the number of wheels and of the cogs upon them was 
much leas. 

In the spring of 1841 Mr. Petrie left Frankfort for England 
with designs for a new magneto-electric machine, on which he 
had been engaged for some months, and for which he took 
out a patent, No. 8,937, on April 27, 1841: ‘* The application 
of the deflective action which exists between electric currents 
and magnetic poles for the purpose of obtaining moving power. ” 
As this invention will be dealt with later on when we come to 
speak of a modification of it designed in 1849-50, a few remarks 
applicable to both forms will here suffice. The dimensions of 
parts here given relate to a machine constructed on the lines of 
the patent, and are quoted merely to give a general idea of the 
proportions, which might be subject to more c »rrect adjustment 
as the result of experience. On the middle part of a spindle is 
fixed a strong tube closely fitting it, and 12in. or 15in. in 
length, and carrying a group of magnets of sheet steel spaced 
accordiog to rule—namely, jin. apart near each end of the 
group and gradually increasing to about lin. at its mid-length. 
Wooden discs, about 6in. diameter, fill the interspaces, so that 
the magnetic group, 20in. diameter, can be clamped together, 
between a fixed flange on one end of the tube and a removable 
screwed flange at the other end. The spindle revolves on 
bearings in the diametric line passing through two fixed coils 
(hoop-shaped) of insulated copper wire, which are fixed con- 
centrically, bnt so that the middle planes (meeting and crossing 
in the axis of the spindle) lie at an angle to one another, thus 
dividing the circle of rotation into equal arcs. A commutator 
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By means of the above-described Galvanometers the following Connected Data and Equivalent Modes of Energy were determined in 1845-1846 
by W. Petrie. 
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is figured and described in the specification with devices for 
mitigating the sparking mischief. It is coupled to one end of 
the spindle, and by its action the current is made to circulate 
through each coil during such arc of rotation of the magnetic 
group as makes the greatest deflective force for actuating the 
magnetic poles. A machine of this sort was capable of trans- 
forming current electricity into mechanical power, and vice 
versá, and Petrie thus experimentally used it, before 1845, to 
determine the co-relation of the two modes of force. 

In 1846, while engaged on railway surveying with the 
theodolite, Petrie devised a light and handy instrument, about 
25in. long, for taking off-sets from a chain line by a single 
sight, and reading the result direct without calculation. Off- 
sets could thus be taken to much greater distances than were 
hitherto possible, and to inaccessible objects, as the opposite 
side of a river, or across private and enclosed lands. The 
instrument was registered as a protected design under the name 
of the apostadometer, or that which measures things distant 
from the observer, and a specimen was shown and explained 
at a meeting of the British Association in 1847. A modification 
of the instrument was brought out a few years later by a Russian 
officer for finding the range of guns, and it has since come into 
general use in various forms under the generic name of tele- 
meter, which, if not so etymologically precise as the original 
designation, is not liable to the same risk of mis-pronunciation 
as that was.* 

The next few years (from October, 1847, to April, 1853) were 
largely taken up with the electric light and the construction 
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of various forms of batteries on the perfluent principle. Many 
of these battery modifications are described in his patents of 
July 12, 1848, No. 12,212 ; of Sept. 20, 1849, No. 12,772 ; and 
of Nov. 13, 1852, No. 14,346. Mr. Petrie’s idea then was, and 
still is, that where large batteries are required for continuous 
working, as in electric light and telegraphic installations, and in 
certain electro-chemical processes, the perfluent system is more 
congtant as regards current, and in every way more economical, 
than the battery as ordinarily constructed. The cost of main- 
tenance is much reduced, for the battery is constantly refreshing 
itself ; while the remnants of liquor too feeble for use, but yet not 
exhausted, which ordinarily were thrown away, were collected 
and worked up afresh, returning some of the cost of the original 
materials. Mr. Petrie is even unorthodox enough to maintain 
that the battery system is, or could be made, as efficient as the 
present dynamo-electric method, and more economical, except, 
perhaps, in cases where cheap water power was available. On 
the one hand, he says, we have the galvano-electric current 
resulting in a direct manner from the oxidation of a metal ; on 
the other we have a roundabout process—tirst, carbon oxidation 
producing heat, nine-tenths (in many cases nineteen-twentietha) 
of which is wasted, leaving only one-tenth or one-twentieth of 
the heat for the second stage of the process—the conversion 
of heat into motive power with more loss. Thirdly, this power 
is then applied to a dynamo-electric machine to produce, with 
some further loss, the electric current. The ubiquity and 
popularity of the steam-engine, and the powerful commercial 
interests which have grown up with it for 100 years, have been, 


* Mr, Petrie has heard it spoken of as a- post- adlom - ter 


Mr. Petrie thinks, its chief recommendation as a means of 
producing electricity. 

Mr. Petrie's work in electric lighting during these years— 
1847-55—is of a most important character, as it is to him we 
owe the first self-regulating lamps. Hitherto these inventions 
have been almost exclusively ascribed to Staite alone, but the 
following pages will put this matter in its true light. They 
have been very kindly drawn up by Mr. Petrie at my sugges- 
tion; and although they relate to matters which had been 
forgotten, or at least put aside, for 50 years, the reader will 
notice the freshness and grasp of subject which they display. 


Evolution of the Method whereby the Electric Arc Light was 
rendered Constant and Self-Regulating by Electro-Dynamic 
Agency. 

A Historica Review. 
(Communicated by MR. WiLLiAM PETRIE.) 


The germ of this method was laid on Oct. 21, 1847, at the 
works of Mr. Botten, maker of toothed wheels for clocks, etc., 
Ray-street, Clerkenwell. Previously to this date Mr. W. E. 
Staite, of Herne Bay, and some of his financial friends, invited 
Mr. Petrie from Southsea to examine and report to them on 
the existing condition of Staite’s inventions, and on the prospect 
of getting, with his assistance, a practically efficient system of 
electric illumination. Petrie was to receive in consideration 
for his services a share, such as might be agreed on, in the 
patent which had recently (July 3) been taken out in Staite’s 
name, but the specification of which had yet to be devised, 


—— — 
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drawn up, and deposited before Jan. 4, 1848.“ He was also to 
receive a similar share in any subsequent patents that may be 
taken out with his ald and for like purposes. 

As the result of this meeting and the study of Staite's 
methods, Petrie took with him to Clerkenwell on the day 
above mentioned, a galvanometer designed and used by himself 
since 1840 in researches on the laws of electric conduction. 
This instrument measured the quantity and intensity of an 
electric current and its variations with numerical precision 
by means of weights in a scale-pan, and was contrived so as to 
avold the sources of error in the galvanometers up to that time 
in use. (See Figs. 1 aud 2 above.) 

Staite had tried long and assiduously what could be done by 
clockwork and other ingenious devices for maintaining the 
requisite distance between the electrodes amid the variations 
due to irregular rates of wear of each electrode, occasional 
breaking off or splitting of the ends, and alterations in the 
quantity and intensity (to use the old phraseology) of the current, 
but without any really practical result, so that at the time of 
this meeting he was in much the same state of mind as the 
Frenchman, Le Molt, who, after long searching, had declared 
his convietion that nothing could avail to regulate and keep 
regulated the electrodes except human intelligence constantly 
watching and adjusting them. 

Since, then, the problem had seemed hopeless of solution, 


* The old patent law, instead of limiting as now the complete speci- 
fication to the matters outlined in a preliminary document, permitted 
any subjects hearing on the invention to be imported during the six 
months allowed for specifying and claiming —J, J. F 
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Staite brought to Clerkenwell his latest device for evading it 
altogether. He showed a horizontal surface of carbon, rough 
and rasplike, but flat, to be used as the negative electrode, and 
touching this surface lightly was a tapered stick of carbon as 
the positive electrode, inclined at an angle of about 45deg., and 
kept in motion (drawing the point backwards) so that it glided 
end over the rough surface, touching it only, so to speak, at 
rapid intervals. Staite explained that the carbon block might 
be a flat disc, grindstone-shaped, set with ita axis horizontal, 
and made to revolve slowly instead of the point, which latter 
might eonveniently be placed in oontact with the rim rather 
than with either face of the rotating disc. As the light 
produced by this partly incandescent, partly disruptive arrange- 
ment was small and of the glow-worm sort, Staite suggested 
the placing of two or more sets of electrodes side by side in one 
glass vessel.“ 

Petrie objected that any given electric power would produce 
much more light if ooncentrated at a single point of A rop 
than if divided amongst a number. He adverted to the great 
waste inseparable from such a mode of using the electric 
energy, most of the current passing by conduction through the 
points in the moments of contact without developing any 
appreciable light. He then connected his galvanometer in 
circuit, and Staite was enabled for the first time to see (1) how 
many definite units of current were being expended at each 
moment of contact of the electrodes, when the light was only 
from the glow of the point; and (2) the comparatively few unite 
expended in the moments of disruptive discharge—moments 
also of great increase of light. As nearly as could be measured 
with such a fitful light, the illumination was equal to 50 standard 
candles, with a consumption of zinc in the battery of 14]b. per 
hour, or at the rate of 5lb. of zinc per 100 c.p. per hour. 

After observing attentively the difference of unit weights 
carried on the scale-pan in each case, and seeing the instrument 
move in sympathy with every change in position of the elec- 
trodes, Staite turned and exolaimed, ** Could you not contrive 
something of that sort to regulate the distance between two 
electrodes?" Petrie replied that he saw no difficulty whatever; 
that, in fact, he would only have to select the v out of 
various ways in which the continuous adjustment could be made 
electrically automatic. Thus vanished the anxleties of Mi. 
Staite in sore need of suitable matter for his new specifica- 
tion (as yet unwritten), and he begged his new-found friend to 
set to work immediately. 

Petrle's purpose was to seleot from the available modes a 
method simple, efficient, and, above all, sensitive, to maintain a 
really good adjustment of the carbons from moment to moment. 
The most obvious plan—by an electromagnet and its armature— 
was the least eligible, because of the great variation of force at 
varying distances of the armature. Next, the attraction between 
two flat coils of insulated wire wound as involutes, included in 
the circuit and with their planes parallel, was perceived 
theoretically to be suitable and would give sufficient power to 
effect the object in view. But, on mentally reviewing this and 
other contrivances with occasional experiments, the most con- 
venient, qe ap and effective was seen to be a hollow 
cylindrical ooll or solenoid of insulated wire with its axis seb 
vertically, and having a rod, or preferably a tube of soft iron, 
suspended concentrically in the axis of the coil, the upper end 
of the tube, when in its medium and normal position, standing 
at a particular height between the middle and the top of the 
coil, and the length of the tube being about one and a half 
length of the ooil itself. This ition of the tube is that in 
which a current circulating in the coil tends to raise it with a 
maximum of force. The reason for adopting this as the normal 

ition is that any small movement of the tube up or down 
is made with a minimum of alteration in the lifting force 
of the coil, and, consequently, the regulation is the more 
exactly and surely performed. The tube, therefore, so placed, 
with its oounterpolse mechanically adjusted, constitutes a vigilant 
and sensitive regulator in & lamp supplied with appropriate 
mechanism, whereby any slight rise or fall of the tube initiates 
a movement of the positive electrode to or from the negative 
until, in a second, the normal position of the carbons is restored. 

Mr. Petrie then made working drawings (still preserved) of 
the first truly self-regulating lamp on this principle, and super- 
intended its manufacture at Messrs. Holtzapfels works in 
Long-acre. When finished, the lamp was submitted to rigorous 
tests and measurements, and was found to yield a light of 
between 600 and 700 standard candle-power, with a consump- 
tion of only jlb. of zinc per 100 c.p. per hour—an immense 
improvement on the best results hitherto obtained. t 

A patent in the names of Staite and Petrie jointly was 
obviously desirable in view of the importance of the new 


* Such a lamp was exhibited March, 1849, in London, under the 
name of the triple-revolving-electrode lamp (see E/cctrécd. Engineer, 
Sept. 5, 1902, p. 538). —J. J. F. 

i A sufficiently detailed account of this and subsequent inventions 
and 5 patented by Staite and Petrie having already 
appeared in preceding pages makes it unnecessary for me to enter into 
particulars of construction jin this review (see Electrical Engineer, 
Aug. 29, 1902, and follewing issues). 


principle, and in order to prevent public misapprehension of 
the real authorship. Petrie was, however, requested to waive 
his right to have his name inserted, **as the change might lead 
to complications, or open the door to piracy by others." Besides, 
such application for another patent would cause extra expense 
to the syndicate—a point which he quite appreciated. He was 
promised, too, that any subsequent patent that may be taken 
out should include his name as joint author. For these 
** reasons " he that the patent should remain as it stood, 
in Staite’s name, though reluctantly, as it would fail to show 
his own oonnection with the new regulator.* 

The next improvements made by Mr. Petrie had for their 
object chiefly to economise the expenditure of clockwork power 
and to simplify the mechanism. These and various improve- 
ments in batteries, carbons, and lamp accessories induced Mr. 
Staite and the syndicate to apply for another patent on Jaly 12, 
1848, which again was obtained in the name of Staite alone, and 


Petrie was not even informed until (as he was told) the expense 


had been incurred. On remonstrating he was told that the 
patent had been taken out under a special emergency to avoid 
the risk of some rival inventors, who might have a pstent of an 
earlier date wherein they would be able to specify and claim 
these improvements should they happen to leak out. This 
reason was by no means satisfactory, as it did not account for 
the omission of Petrie’s name. However, he was averse to any 
dissension which might impede the progress or mar the then 
satisfactory prospects of the technical work in which his whole 
time and interest were absorbed. Accordingly, he allowed 
himself to be persuaded to specify on Jan. 12, 1849, and in 
Staite’s name, these further improvements, the moat important 
of which he had himself made.t The chief one of these con- 
sisted in a lamp with a double-acting pawl operating on a square- 
toothed wheel. This simplified the clockwork, with the result 
that the lating mechanism was so sensitive that the slightest 
change in the position of the electrodes, through wear or other 
cause, or in the power of the battery, was smoothly and instan- 
taneously corrected, so as to yield a perfectly steady light. 
Thus, it was found that a transient change of as little as 1 per 
cent. in the current was, one might say, simultaneously met by 
& proportionately slight change of distance between the carbons. 

This. was the lamp (750 c.p.) which Petrie used in his great 
displays from the portioo of the National Gallery on Nov. 28 
and Deo. 2, 1848, and from the north tower of the old Hunger- 
ford suspension bridge on 10 different nights during May and 
June, 1849. Amongst the many distinguished men who 
witnessed these performances the names of Profs. Wheatstone, 
Forbes, and De la Rive are preserved. The latter, in addition, 
had a special interview with Petrie on the morning of June 4, 
1849, for the purpose of examining the lamp and its accessories, 
in all of which he was greatly interested. 

Further improvements effected by Mr. Petrie consisted in 
utilising the aotion of the coil to move the regulator in 
such a way as to enable it to do its work effectually in a 
direct manner, instead of doing it, as hitherto, by liberating 
the requisite power from clockwork. These, and other devices 
of lamp mechanism and improvements in galvanic batteries, 
etc., were described in a patent of Sept. 20, 1849, the last of 
the series of which the specifications and drawings were executed 
by Mr. Petrie. In this patent his name was at last added to 
that of Staite, more by way of fulfilling a long-expressed and 
oft-repeated intention, than for any particular merit in his aid 
or contributions ; for its claims, though various, and in their 
way valuable, were in his eyes unimportant in comparison 
with his share in the two previous patents. 1 

Many other suggestions and devices in the way of improve- 
ments or modifications of various kinds were jotted down or 
roughly sketched in 1849 and 1850, and were submitted, as 
usual, to Mr. Staite and his syndicate for embodiment, if need 
be, in a further patent; but they were put aside and, 
apparently, forgotten in the muddle and confusion in which 
the commercial side of the business was being involved. At 
least, so Mr. Petrie thought then, and until some years later ; 
but here again he was surprised, for, as will be seen presently, 
some of these schemes were resuscitated (in an unworkable 
form) in 1853. 

Of the devices thus sketched out, a form of lamp which 
Petrie first designed roughly in January and April, 1849, and 
called the Sbe-taxis lamp, need only be now referred to. The 
name denotes a lamp whose extinction (sbesis) immediately 
relights it and renews the regulation (taxis) of the electrodes. 
By this contrivance it was not intended to supersede the auto- 
matic regulators of the third, fourth, and fifth patents, which 


* The last two claims of this patent belong exclusively to Mr. Staite. 

Of this patent claims 7, 8. 9, 15, 19, and 20 belong exclusively 
to Mr. Staite. 

+ In this patent claims 1 to 9 belong to Petrie ; claims 16 and 17 
are Staite's ; while the rest are joint claims.  Petrie's part in the 
work of producing these three patents is amply attested by what is 
yet preserved-—namely, the original drawing: of the first patent, 
enrolled Jan. 3, 1848; entries in his ''daily time-account book " of 
work done on the second patent, enrolled Jan. 12, 1849 ; and the 
original drafts aud plans of the third patent, enrolled March 20, 1850, 
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would not have been easy. The object was rather to denn a 
rough-and-ready lamp, subject to occasional extinctions from 
the very nature of its construction as well as from other causes, 
but with simple mechanism requiring neither delicacy in its 
parta nor careful management, such a lamp as Petrie conceived 
would meet the needs of an out-of-door light, as for railways, 
dockyards, lighthouses, and ships’ lights, where the occasional 
momentary extinction would be no disadvantage when set off 
by the greater simplicity of construction. 

Figs. 5, 4, and 5, which are exact reproductions of Petrie's 
original sketches, will show the construction. Tho regulation 
is effected by means of a small mechanical force applied to the 
lower electrode urging it upwards, in combination with a pre- 
8 electromagnetic force in the opposite or downward 

irection. This mechanical force is derived from a counterpoise 
ze moving freely ina tube, and attached to the electrode rod 
(hollow for lightness) by a chain over a pulley, so that the 
weight of the rod and its electrode is over-balanced (or under- 
balanced if applied to the upper electrode) sufficiently to make 
it rise when free to do so. From the counterpoise hangs a 
loose chain of the same weight per inch as the electrode, so as 
to compensate its loss of weight as it is worn away. 

The friction clipe, for lightly but securely holding the rod 
against its tendency to rise, are well shown in the drawings, 
and little need be said by way of explanation. The ollpe, 
working freely on their pivots, are adjusted so as to press by 
their gravity (or weak springs may be used) against the sides of 
the rod slightly roughened if necessary, and at a wide angle 
to the line of its motion ; and obviously they may be made to 
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work either as shown or in an inverted position—i.e., with the 
positive electrode uppermost. Friction clips used in this 
manner have some advantages over the ratchet and click 
mechanism of the 1848 patent. They give to the electrode a 
more instantaneous and oertain action, and they are not liable 
to clog or to collect dust and grit, which, falling thence into 
the guiding tube, would impede the free motion of the rod. 

The regulator is an ordinary pair of electromagnet coils, but 
the armature which controls the clips is so arranged that, 
instead of a direct motion to and from the poles, it moves edge- 
ways, approaching to and receding from them in an oblique 
direction. Thus, a more uniform attractive force in the coils 
and a longer stroke in the armature are obtained than 1s possible 
in the case of a direct movement.* The downward play of the 
armature is adjusted to equal the space separating the carbons 
in thelr best position for giving light. 

When, from the wearing away of the carbons or other cause, 
the light goes out, the current in the coils ceases, and the 
armature rises ; immediately the pressure of the clips against 
the rod ceases, and the latter being now free to rise under the 
influence of the weight does so until the electrodes touch. This 
re-establishes the current, the armature begins to descend, and 
immediately the clips are pressed against the rod and draw it 
down for the rest of the armature's stroke, which, as has been 
said, corresponds with the best position of the electrode for 
efficlent lighting. 

In order to apply the current as near as possible to the end 


This is an early recognition of a fact which has only received in 
recent years its explanation on the magnetic circuit theory.—J. J. F. 


of the electrode, and so avoid unnecessary resistance and heating, 
especially in cases where long carbons are used, a collar of 
platinum springs embraces the carbon about lin. below the top, 
and to this collar the current is led direot, instead of having to 
traverse the whole length of the rod. Instead of an all-glass 
dome as hitherto used, Petrie now proposed to use a glass 
cylindrical oover, ground at top and bottom to prevent cracking, 
and having at the top a brass cover with holes to let out heated 
air and dust. ' 

On March 14, 1853, the sixth and last of the electrio light 
patents was taken out under the new law and in Mr. Staite's 
name alone. In this Mr. Petrie had consciously no part; he 
was not even aware of its existence until it was pointed out to 
him three years ago by Mr. Fahie ; although at this very date 
he was giving much of his time to the business of the syndicate, 
making drawings and supervising the manufacture of the lamps, 
catoptric and dioptrio lenses for directing and concentrating the 
light, eto. During March and April alone he wrote more than 
20 letters and papers on technical subjects, amonst them, on 
April 27, 1853, one of 12 pages of carefully drawn up informa- 
tion about the adjustment and genera] management of the 
lamps. 

ow, a8 above stated, Petriein April, 1849, designed his Sbe- 
taxis lamp, and in March, 1850, the best dimensions for its 
parts in all details were drawn up. These papers were kept 
with others relating to the electric light, were open to the 
inspection of those who had an interest in the business, and 
were fully discussed, especially by Staite and Petrie, who 
habitually talked over all such matters. Bearing these facts in 
mind, and comparing Staite’s specification and drawings (Fig. 7 
in the Electrical Engineer of Sept. 12, 1902, p. 375) with the 
Sbe-taxis lamp, one can come to no other conclusion than 
that there was a general remembrance of the Sbe-taxis 
sketches of 1849-50 in the mind which drafted the specifica- 
tion of 1853. 
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Referring to the specification, a few of its more glaring 
inaccuracies may be pointed out: (1) While a friction olip is 
specially claimed as a novelty, it is neither descri in 
words nor shown in the drawings, but the ratchet and click 
which it is said to supersede is figured. The term friction 
clip " itself is unscientific ; it should be a pair of friction clips, 
for they work in pairs in whatever machinery they may be 
used. With only one clip the rod would be unduly pressed 
against the opposite side of the containing tube unless the 
complication of a roller were provided on that side, but of this 
no mention is made. 

2. As regards the action of the clip we read: ‘‘The too 
feeble current loosens the clip and allows the electrode to rise 
until it is placed at the proper distance from the upper elec- 
trode " ; and, again, ‘‘ the electrode cannot ascend until such a 
diminution of the power of the magnet is produced as shall 
allow it to rise to a position at which the clip is detached from 
the ratchet. When this takes place the lower electrode will be 
raised until the upper end of it is placed at the striking or 
proper distance necessary to produce the light.” This is not 
true ; it will and must rise until the two electrodes touch. 
There is no arrangement to stop the rise at any distance short 
of actual contact, and if there were, the lamp would not relight 
itself. It is the contact of the carbons which re-establishes the 
full current, which then should draw the electrode back to the 
propet distance ; but the regulator as figured and described 
could not do this. 

5. As regards the action of the float we are told. The 
weighting of the float is so regulated that its tendency to rise in 
the fluid in which it is immersed shall cause the lower electrode 
to be very slowly pushed up, and only as fast as it is consumed.” 
This is an impossible action; it describes a very slow con- 
tinuous upward motion, which is not possible so long as the 
clip is in gear with the ratchet. Even supposing the action to 
be practicable, then every time the light goes out (a thing of 
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frequent occurrence with this form of lamp) it will not be 
restarted until the float very slowly pushes up the electrode. 
Now, as the float is calculated to rise about lin. per hour, there 
must be a wait of many minutes after each extinction. 

Besides these and other inaccuracies in the specification and 
the quite unworkable drawings—all evidences of an imperfect 
knowledge of the subject — there are some points which certainly 
show a general remembrance of the Sbe-taxis papers in the 
mind of the draughtsman whoever he was ; as (1) the use of the 
term ‘‘friction clip," without understanding the thing or how 
to apply it, while the thing so denominated is really a ratchet 
and click ; (2) the place and use of this clip in the drawing ; 
(3) the collar of platinum springs ; and (4) the altered shape of 
the glass cover, even to the detail of a metal top-plate with 
ventilating holes. 

Besides these coincidences, Mr. Petrie's diary of the period 
affords positive proof of a desire on the part of the syndicate 
to keep him in the dark as to the construction and patenting of 
this lamp. They succeeded in doing so as far as the patenting 
went, as has been already explained ; but as regards the con- 
struction of the lamp the secret had to come out, for the 


mechanician engaged upon it could not understand what was 
wanted, and had to come to him for enlightenment. More 
could be said on this subject, but Mr. Petrie is content to leave 
the matter as it stands here, and would merely add that docu- 
mentary evidence on this and other points connected with the 
electric light will soon be at the disposal of those who wish to 
pursue the subject. 


While thus engaged on the electric light and the improvement 
of batteries, Petrie was busyin other fields of electric and electro- 
chemical research. His old quest of 1841 for an efficient electro- 
motor occupied a good deal of his spare time. What he had 
always felt to be most unmechanical features to be avoided in 
the construction of such machines were (1) that the insulated 
copper wire in the condition of a coiled mass was subjected to 
the same rapid whirling motion as is the enclosed armature or 
core, aud that it should be thus strained when coiled, not in 
the best form, which is circularly around the axis of revolution, 
but parallel to this axis, whereby the centrifugal force operates 
with a manifold increase of tension or strain on the soft wire 
and its softer insulating covering ; (2) not only is this strain 
undesirable in this mechanical sense, but in so soft and heavy a 
mass it cannot act quite symmetrically, but must tend to put 
the spinning body out of that condition of accurate balance 


coil, which by means of the commutator described in his patent 
of April 27, 1841, may be collected and transformed into a 
(practically) continuous current. 

A machine constructed on these lines was embodied in a 
patent, No. 14,346 of November 13, 1852, to which we must 
refer the reader for further particulars. This patent, entitled 
For obtaining and applying electric currents, partly applicable 
to refining metals, producing metallic solutions and acids, etc.," 
was chiefly taken out for various improvements which Petrie 
was then introduciug into the chemical works of Mr. Thomas 
Farmer, of Kennington. Several of the claims refer to (1) 
yalvanic cells of the perfluent order; (2) methods for con- 
tinuously working them, while also securing the most exhaustive 
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precipitation of silver, copper, etc., from their respective solu- 
tions formed in the process of refining silver ; and (3) utilising 
not only the precipitated metals, but the residual liquors, as 
solutions of nitric and sulphuric acids, by clearing them from 
their metals so completely as to be again available for charging 
batteries or for other purposes. 

Considering some known results found in processes of mag- 
netising, Petrie inferred that the more or less rapid reversals of 
polarity in machines constructed as above outlined involved a 
somewhat faulty principle, causing a dissipation of energy, 
probably in the form of heat. But so far as this may operate 
it is a defect pro tanto inherent in all polarity-reversing con- 
trivances. Petrie next turned to the coil and plunger method, 
which he had found so efficient in the various forms of regulator 
for electric lamps. This enquiry occupied him at intervals 
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which is so necesss if tremor and its injurious effects are to 
be avoided ; (5) th method of revolving the coil with its core 
puts a narrow limit to its weight and bulk as compared with a 
fixed coil, which limitation means less E.M.F., or, if thinner 
wire be used, more resistance and more heating. 

To avoid these defects, Petrie designed in 1846.47 what he 
called the ** X-spindle " machine, the principle of which will be 
gathered from Figs. 6 to 9, which are derived from his original 
sketches. A coil of insulated copper wire wound as shown on 
a fixed reel of ncn-magnetic material has a tubular soft-iron 
axis with forked or Y-shaped ends. This axis in its revolution 
passes close to the poles of permanent magnets fixed at the 
quadrants of a circle, the poles being alternately north and 
south. The spindle has thus its magnetism reversed four times 
in each revolution, Inducing corresponding currents in the fixed 


, machine. 
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between October, 1848, and January, 1850, and resulted in the 
form of electromotor shown in Figs. 10 and 11 (copied from 
original sketches), and which he called the long plunger” 
In this machine the electromagnets are lengthened, 
and the wire wound on in the peculiar way shown, and 
** according to a rule derived from theory and experiment," so 
that the plunger shall move with an approximately uniform 
force throughout its reciprocating motion. By means of a 
commutator on the crank axle the current is directed to one or 
other of the coils as required and at the moments required, so 
that the pulling effect on the plungers is nearly uniform and 
continuous. 

Another plan, sketched out during the same period, 1849- 
1850, for producing a rotary motion, was a modification of the 
machine patented in 1841. In the specification of that patent 
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Petrie described a system of fixed coils longitudinally encircling 
a group of revolving permanent magnets made after his own 
process. In this modification: instead of radial magnets, soft- 
iron arcs are used, which are magnetised, as well as made to 
revolve, by the currents in the surrounding coils. 

In Fig. 12, LI, M m, N n are the three coils rigidly fixed at 
sextants of the circle, within which revolve the iron arcs (about 
20 of them), A e, B f, Cg(Fig. 14), etc. On the spindle, O, is 
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rigidly fixed a strung tube carrying 20 discs of bronze or other 
non-magnetic metal, ranging from lin. apart in the midst of the 
group to Jin. apart at each end, the intervals being filled with 
wooden discs about 6in. diameter, and all securely clamped 
together. To the periphery of each non-magnetic disc are 
attached for electro-dynamic use two pure sheet-iron aros, and 
for dynamo-electric use arcs of mild steel, each 120deg. of the 
circumference, with spaces between of 60deg. each. These 
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arcs are not fixed in a line abreast of one another, but in order 
to equalise as nearly as may be the deflective force, each pair 
of arcs is fixed on the spindle somewhat behind the preceding 
pair, nearly ddeg. each in the mid-length of the group, and less 
towards the two ends, so that the line of the poles, A, through 
B to C is from 15deg. in advance at A to 15deg. in arrear at 
C of the central pole, B. To show these dispositions clearly, 
the arcs are drawn in the Fig. 14 as if not hidden by the coils. 
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The commutator is fixed on any convenient part of the spindle, 
but is not shown ; neither is the fixed ‘‘ drum " for covering 
the arcs—a necessary adjunct to prevent their fanning action 
on the air. 

For simplicity of explanation, the motion of the central arc, 
B, need only be considered, seeing that it represents the 
average position of all the others. Shortly, say 10deg., before 
the current is cut off entirely by the commutator from, say, the 
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coll, Li, the next coil, M m, is put in circuit just at the 
moment when the pole of the first aro, A, is passing the mid- 
width of the coil M m, and when the pole of the arc B is just 
entering it, and the pole of the last arc, C, is 15deg. behind. 
When the group of revolving arcs has moved forward another 
lOdeg. the current is shut off entirely from the coil Ll. and 
the full current is passed through M m until the pole of B has 
passed through 60deg. and is just entering coil N », at which 
moment the current is partly turned into N n; and after 
lOdeg. further progress of the arcs it is shut off entirely from 
M m, and so on for tho remaining four spaces of 60deg., making 
& complete revolution of the spindle. 

In 1850, Mr. Petrie presented à number of papers to the 
British Association, which are noticed in the volume for that 
year as follows: Section B (Chemistry), The Phosphorescence 
of Potassium." Section G (Mechanical Science), ** On a Fixed 
Scale for E.M.F. in Galvanometry" ; **On the Dynamic 
Equivalent of Current Electricity’; Observations on the 
Application of Heat and Electricity as Moving Powers" ; **On 
& Tabular View of the Powers of Various Kinds of Galvanic 
Batteries " ; ** On the Powers of Minute Vision." 
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On Nov. 1, 1852, he took out a patent, No. 590, for improve- 
in the manufacture of sulphuric acid from sulphurous 


gas. A material part of this patent was for improvements in 


the coke columns or scrubbers” previously used by substitut- 


ing small stoneware columns containing fine granular matter— 
as small pebbles, sand, or pounded and sifted coke—for the 
large sheet - lead columns charged with large and unequal 
pieces of stone or coke. In this way a much more extensive 
surface of action was obtained, as also a more powerful draught 
with less obstruction. Improved means of dispersing the liquid 
equally over the top of the column of sand were provided, as 
also means for supporting the sand at the bottom of the column 


so as to admit of a free draught through it without the usual 
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grating, and of clearing it out when obstructed by sublimed 
sulphur, etc. In a subsequent patent, No. 2,095, dated 
Sept. 8, 1856, he specifies further improvements in the same 
chemical process : (1) in the construction of the apparatus, (2) 


in the materials employed and in the modes of using them, and 


(3) in means of increasing the draught. These various improve- 
ments provided a process for the manufaoture of sulphuric acid 
in & more exhaustive and economical way than was obtainable 
from the method then in use. The apparatus was small, com- 
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pact, and durable, and was easily adaptable for condensing, 
say, the fumes, and for oxidating the gases evolved in chemical 
works. or for condensing and reoxidising the nitrous fumes from 
large batteries of the Grove and Bunsen types. 

On July 12, 1856, Mr. Petrie obtained a patent, No. 1,649, 
for **a new porous material for filters and other like articles, 
and for certain modifications in the manufacture of the material 
whereby it is adapted to the making of vessels of capacity, to 
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be used as a cement, as a water and acid proof lining, as a 
preservative coating, and as a substitute for stone and earthen- 
ware." 

On May 20, 1862, he took out a patent (No. 1,528) for 
"improvements in vessels for boiling chemical products, as 
sulphuric acid, and in apparatus for indicating the degree of 
concentration and temperature of such products in the boiler, 
which apparatus is applicable to other pyrometric purposes." 

After the disastrous failure of the electric light enterprise, 
Mr. Petrie turned his attention to electro-chemistry, and was 
invited to superintend large chemical works, into the pro- 
cesses of which he introduced many improvements, some of 
which are indicated in his later patents above mentioned. 
For many years his time continued to be largely occupied 
in personal attention to chemical works in England, and 
also in designing and equipping such works in many places 
outside England, as in France, Australia, and the United States. 

In 1851 he married the only child of Mathew Flinders, a 
post-captaip in the Royal navy, who towards the end of the 
eighteenth century made a survey of the unknown parta of the 
Australian coasta, so thorough as to leave little for subsequent 
explorere. This work was carried out under a special passport 
from the French Government for scientific purposes. But on 
his return voyage to England, and putting iu at Mauritius, he 
was arrested by the French authorities (Dec. 15, 1803) in viola- 
tion of his passport and detained a prisoner, undergoing great 
hardships, till June, 1810, when he was allowed to return to 
England. He died July 19, 1814, a year after the birth of his 
daughter. This lady was highly gifted. Her favourite studies 
were Egyptology and antiquarian subjecta generally. She was 
proficiout in modern languages, and studied Greek and Hebrew 
as an aid to effectually investigating the Scriptures. Under the 
name Philomathes she published a work on the relation 
between mvthology and Soripture, and she contributed, signing 
herself ** X. Q.," to the periodic literature many papers of a 
studious and critical nature. The gifted son of this gifted lady 
is Mr. Flinders Petrie, F.R.S., of whom we need not say more 
than that he is the distinguished professor of Egyptology in 
University College, London. 

For some years back, having less need for professional earn- 
ings, Mr. Petriv has been occupied on work of quite another 
order which need not enter into these pages. Whether it be, 
on the one hand, an unused wotive power, or, on the other 
hand, unnoticed data for the chronology of geologic periods and 
of the human race in its night and day time, it will suffice to 
say that be has employed his well-earned leisure for, as he says, 
more assiduously using the due co-ordination of two (meta- 
phoric) electrodes as a searchlight for reaching into the prevalent 
darkness on a group of subjects of wide interest." 


PHYSICAL SOCIETY. 


At the meeting of this society on Jan. 23, Prof. S. P. Thompson, 
president, in the chair, 

A paper, entitled“ Note on an Elementary Treatment of Con- 
ducting Networks,” by Prof. L. R. Wilberforce, was read by 
Mr. Derriman. In this paper the author shows that the well-known 
reciprocal relations between the parts of a conducting network can be 
readily established without an appeal to the properties of determinants. 
The fact that there is no continuous accumulation of electricity at any 
point gives a series of equations of a certain type, and the application 
of Ohm’s law to every branch of the network gives a second series of 
another type. These equations are written down for two different sets 
of external currents and internal E. M. F.'s, and a general equation 
is obtained from which the ordinary reciprocal relations follow as 
particular cases. 

Mr. T. H. Blakesley said the results were well known, and were 
proved by Maxwell by a more complicated method. He pointed out 
that if any two conductors in a network are considered, then the rest 
of the network can be replaced by four suitable resistances joining the 
ends of the two conductors. 

A paper “On the Theory of the Quadrant Electrometer ” was 
read by Mr. d. W. Walker. For the purpose of some experiments 
which the author is taking up he has found it necessary to examine 
carefully the theory of a symmetrical quadrant electrometer, and the 
results of his investigations are put forward in this paper. The late 
Dr. John Hopkinson ab out the imperfection of the usual formula 
given by Maxwell, and also gave an empirical formula which closely 
represented his experiments. The genera] result is well known— 
namely, that the sensibility of the electrometer rises to a maximum 
as the potential of the needle is raised, and that any further increase 
in the potential of the needle reduces the sensibility. The author’s 
experiments have been made with a sensitive electrometer by Bartels, 
of Gottingen, which shows a maximum sensibility when the potential 
of the needle is about 100 volts. The sensibility seems to go on 
diminishing after this, at least uutil very high voltages are used. The 
formula for a quadrant electrometer is investigated more rigidly than 
in the text-books, and an equation is arrived at which is practically 
identical with the empirical formula of Hopkinson, and which repre- 
sents exactly the results obtained by the author from a Bartels electro- 


meter. The equation contains a constant which must be positive 
to explain the results, and it is shown that this is the case. An 
investigation is then undertaken to obtain a numerical value for this 
constant. The solution of the electrical distribution for a system like 
the quadrant electrometer is very difficult, but the author discusses 
and solves a similar two-dimensional problem which confirms his view 
that the air-gap is sufficient to account for a maximum sensibility 
depending upon the potential of the needle. The ordinary formula 
would be more nearly obayed with a small air-gap. It is pointed out 
that although diminishing the air-gap raises the potential of maximum 
sensibility, it does not follow that higher sensibility is obtained vy 
reducing the air-gap. The author then discusses the results obtained 
by Ayrton and Sumpner from a White electrometer with a bifilar 
suspension, in which the variation in sensibility is shown to be due to 
want of symmetry. He states that this eflect is not the same as that 
observed by Hopkinson, and that their experiments probably apply 
to an extremely unsymmetrical instrument of comparatively low 
sensibility, and that the maximum considered in this paper is beyond 
the range of their instrument. 

Mr. Addenbrooke stated that he had studied the quadrant electro- 
meter from a practical point of view for many years. He looked upon 
Hopkinson’s paper read before the Physical Society in 1885 as the basis 
of all work upon the electrometer. Hopkinson pointed out that in a 
White instrument the deflection was proportionate to the potential 
difference between the needle and the quadrants up to certain voltages, 
and ascribed the variations in sensitiveness at high voltages to want of 
symmetry. Mr. Addenbrooke said that there were many things which 
might affect the rule that the sensibility was proportional to the potential 
of the needle. The field is not uniform between the quadrants, the tilt- 
ing of the needle may be serious, and there may be lateral displacement 
if the needle is not centrally suspended. In practice the distance between 
the quadrants must not be too small, and the needle should be as heavy 
as possible. He thought that the sensitiveness of different electrometers 
similar to the one used by the author in his experiments would vary 
considerably. There was always a 1 with regard to contact 
errors when working with very sensitive electrometers, but it was 
generally possible to get rid of it by balancing. He pointed out how 
the formula usually employed with a quadrant eleotrometer could be 
simplified by, arranging so that the potential of one set of quadrants 
was as much above zero as that of the other set was below. 

Mr. Appleyard said that the sensibility of the instrument was 
increased by doing away with the sulphuric acid and connecting wire. 
The eflect of the surface tension in the White electrometer was variable, 
and depended, among other things, upon the strength of the acid. 

Dr. A. Griffiths indicated an improved method of arriving, in an 
elementary manner, at the ordinary formula for the quadrant electro- 
meter by considering the electrical energy per unit volume instead of 
the capacity per unit length. 

The society then adjourned until Feb. 13, when the annual general 
meeting will be held. 
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FEBRUARY MAGAZINES. 


The February issue of the Smart Set opens with The Wooing of 
Marcus,” by G. B. Burgin. We are informed that when the idea for 
this novelette came to the author he immediately rushed to his phono- 
graph and talked the story into the instrument. Then the cylinder 
was handed to a typewriter, whose manuscript was thoroughly revised 
by the author, rewritten, and then sent to the Smart Set. Mr. Burgin 
is convinced that authors do not yet realise the naturalness of dialogue 
spoken into a phonograph. The story may be divided into two distinct 
parts—the first in which every character continually bubbles over with 
epigram and nothing else, and the second which is almost a poem. 

hough the former is decidedly clever, we much prefer the latter. The 
number is quite as good as its predecessors, ‘‘ A Luncheon at Nick’s,” 
by Kate Jordan, striking a note not previously attempted in English 
romance. 

The Magazine of Commerce recently, in view of the importance of 
tke subject of municipal trading, submitted the following questions to 
a number of prominent public men: (1) Is it, in your opinion, desir- 
able that the Government should cause further enquiry to be instituted 
into the queetion of municipal trading? (2) Do you consider that 
municipalities have gone further in the direction of acquiring and 
working various enterprises than is consistent with the industrial 
welfare of the country and the interests of the ratepayer ! The replies 
received are given in the February number, which contains another 
valuable frontispiece ; and there is also a well illustrated description 
of the Manchester Technical Institute, and a number of interesting 
articles on the ‘‘ Widening of London Bridge" (J. F. J. Reynolds, 
A. M. I. C. E.), the Commercial Uses of the Submarine Boat (Herbert 
C. Fyfe), Commercial Education (Sir J. B. Maple), etc. 

In the February number of the World's Work, the editor, Mr. 
Henry Norman, M. P., discusses on Great Britain and America, and 
says very justly: '' We have positively given way to something like 
a panic of late at our cousins’ successes and their investments in the 
United Kingdom. This is as ridiculous as it ia unmanly. There is 
every reason for strenuous efforts, for a wakeful outlook, and the 
abandoninent of some of our old indiíferent acceptance of things as 
they are; there is not the slightest ground for rushing from the one 
extreme of self-complacency to the opposite extreme of self-deprecia- 
tion." We further note valuable articles on British Cables and 
Public Administration (Sir Edward Sassoon, M.P.) and The 
Education of Business Men (Prof. Ashley). We congratulate Mr. 
Heinemann on the general aspect of the number. 
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NOTES. 


The Electron Theory.—Sir Oliver Lodge on the 5th 
inst. delivered a lecture at Bedford College on “ Elec- 
tricity and Matter." The gréater part of the address was 
taken up by an exposition of the electron theory, which 
‘was recently described by him at one of the meetings of 
the Institution of Electrical Engineers in London. 


Chemical Society of South Africa.—This society, 
whose full title is the Chemical and Metallurgical Society 
of South Africa, held a special general meeting at 
Johannesburg just before Christmas, at which one of the 
matters discusaed was a motion to add the words 
mining institute to the existing title. The proposal, 
however, did not find sufficient favour with the members 
to enable it to be adopted, and it was rejected by the 
narrow majority of one vote. By a later decision of the 
meeting it was decided to admit students to the member- 
ship of the society at an annual subscription of 108. 6d. 


Fire Prevention.—A meeting of the British Fire 
Prevention Committee was held recently under the chair- 
manship of Mr. J. Swinburne to organise the electrical 
section of the forthcoming International Fire Prevention 
Exhibition at Earl's Court, when the preliminary arrange- 
ments were decided upon. The mew section comprises 
primarily fire-calls, telegraphy, and electrical safeguards, 
but a cireular will shortly be issued to the electrical trade 
setting forth the arrangements for the electrical group. In 
the meantime all applications and enquiries should be 
addressed to the Honorary Secretary, Electrical Section, 
International Fire Exhibition, Earl's Court. 

Traffic Conditions in New York —A great effort is 
being made to improve the traffic conditions of New York 
City. The State Railroad Commissioners are holding 
enquiries as to the congested state of the principal streets, 
owing to the number of surface tramways, and a report 
has been prepared by the transportation expert of the Com- 
missioners recommending several innovations. Numerous 
suggestions are made by the expert for relieving this 
traffic, one being the construction of subways beneath 
some of the principal thoroughfares, notably the Broadway, 
where the traffic conditions are probably worse than in any 
other part of the city. Several proposals have also been 
submitted to the Commissioners for improving the tramway 

services of New York generally. | 

The Steam-Turbine.—This was the subject of a 
'paper read before the Dundee Institute of Engineers on 
ithe 5th inst. by Mr. A A. W. Wynne, of Newcastle. Mr. 
J. G. Lyon, who pregided, in introducing the lecturer, paid 
a tribute to the ability shown by the Hon. C. A. Parsons 
in bringing the steam-turbine to its present state of 
effiviency. Mr. Wynne in his paper gave a general 
explanation of the principles on which the turbine was 
constructed, and devoted considerable attention to the 
ty pe of bearings that were required to suit the high speed. 
He also dwelt on the simplicity of the machine, and briefly 
referred to its success as a prime mover in electrical generat- 
ing stations. At the close of the proceedings the author 
was heartily thanked for his interesting paper. 

Wireless Telegraphy in Australia.—The Imperial 
Government and the Federal Government of Australia are 
acting in concert in the matter of granting wireless tele- 
graph concessions. Up to now the Government at home 


has steadily refused to commit itself to any particular 


system of wireless telegraphy, although it is an open 


secret that experiments have been going on for a long 


time under the direction of the Government experta. 
This attitude has now been adopted by the Federal 


Government, which has declined to entertain proposals 
submitted by the Marconi Cempany to establish wireless 
telegraphy between Australia and New Zealand. As 
under the laws of the Commonwealth no private company 
can establish any system of telegraphy into or from 
Australia without the consent of the State, the exploiting 
of wireless telegraphy in that part of the world is entirely 
in the discretion of the Government, and it remains to see 
whether it will gramt the necessary facilities or not. 

A Cable Concession.—A Constantinople telegram 
informs us of an attempt by the Russian Government to 
obtain control of the Odessa-Constantinople cable from the 
Eastern Telegraph Company on the expiration of the con- 
cessions which were granted that company jointly by the 
Porte and the Russian Government. These concessions, of 
course, are for the landing of the cable, which runs through 
the Black Sea, on the territory of the respective Powers, 
and were granted by the Russian and Turkish Govern- 
ments, after the Russo-Turkish War, in order to secure 
cable communication which should not pass through the 
Balkan States. The company’s concessions expire during 
the current year, but their renewal is being sought. We 
are able to state that the company has at present received 
no intimation from the Russian Government of refusal on 
their part to renew the concessions, and it is not expected 
that the Porte will conclude the existing arrangement 
under which the cable is worked, although it is said that, 
as a solution of the difficulty, the Turkish Government 
propose to keep the line in their own hands at the expira- 
tion of the license. 

Anglo-Belgian Telephonic Communication.— 
Particulars are available of the text of a convention which 
has been entered into between the United Kingdom and 
Belgium regulating telephonic communication between the 
two countries. The convention provides for a submarine 
cable, containing four wires, to be maintained by the British 
administration, the cost of maintenance being divided 
equally between the twe administrations; and for land 
wires to be established by each administration on its own 
territory and at its own cost. "The charge for each unit of 
conversation, consisting of three minutes, is to be made up of 
the total of the following elementary charges : for the United 
Kingdom, 4s. 6d. for conversations originating in or destined 
for any telephonic centre in England or Wales which can 
communicate with any telephonic centre in Belgium ; for 
Belgium, 3s. 9d. for conversations originating in or destined 
for any telephonic centre in Belgium. Conversations at 
night will be permitted under a system of subscriptions, 
the minimum duration of each conversation being twice 
that of the unit of conversation, and the rate for each 
being half that already specified above. 


Oxidation by Electrolytically Separated 
Fluorine.—In a recent paper on this subject Mr. W. 
Skirrow says that if an oxidisable substance is present in a 
solution in which anodic oxygen is evolved, the oxidising 
action of the oxygen depends on the potential. The oxidising 
action would therefore apparently proceed furthest by the 
secondary action of fluorine ions. Comparative experiments 
were made on the oxidation of various substances by elec- 
trolysis of solutions in hydrofluoric acid and sulphuric 
acid. Chromium salts and manganese salts are oxidised to a 
greater extent in the hydrofluoric acid solution. In the 
case of the manganese, there is a primary formation of 
manganese tetrafluoride, which is then oxidised to 
permanganate. In hydrofluoric acid solution, when a 
cobalt salt is electrolysed, the peroxide Co,O, is formed, 
but in sulphuric acid solution there is no such formation. 
When a current of carbon dioxide is pasaed into a cooled 
hydrofluoric acid solution and electrolysed, no trace of 
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percarbonic acid is formed. Thie favours the view of 


Constam and Hansen that percarbonic acid is formed on 
the discharge of two HCO,’ ions. Benzene and naphthalene 
are oxidised by electrolysis much more quickly in hydro- 
fluorie acid solution than in sulphuric acid solution. 

Technological Scholarships.—The County Council 
of the West Riding of Yorkshire include in their pro- 
gramme for 1903-4 particulars of a new class of techno- 
logical scholarships which they have instituted. Four of 
these, valued at £60 per annum, will be awarded this 
autumn. They will be available to young artisans having 
had three years’ practical experience in workshops, and 
who wish to perfect their knowledge of either of the 
following industries: (a) textile; (b) dyeing ; (c) mechanical 
or electrical engineering; (d) metallurgy; (e) any other 
industry sanctioned by the committee. Another good 
feature is that the scholarships will be. renewed for a 
second, and even a third year, if the committee are satisfied 
as to the progress made by the holders. The age limits 
for candidates will be 18 and 30 years, and applications 
will be received up to Aug. 31, 1903, by the clerk to the 
Technical Instruction Committee, County Hall, Wakefield. 
Full particulars as to the method of award in which 
certificates from the City Guilds and South Kensington 
examinations will be considered, are also to be obtained 
from the above source. These scholarships are framed 
on excellent lines, and should be of great service to the 
ambitious young men of the West Riding. 

The Metric System.—The Institution of Electrical 
Engineers is not the only body in England at the present 
time which is debating the merits and demerits of the 
metrical system of weights and measures. The question is 
being taken up by many of the municipal authorities in 
different parts of the country, and petitions to the Board 
of Trade are being prepared either in support of or 
deprecating the proposed compulsory adoption of the 
system by England. The Sheffield City Council, for 
example, have been deliberating as to whether they shall 
adopt the metric eystem in all work undertaken by the 
Corporation. They have had a report of a sub-committee 
before them entirely favouring the compulsory adoption of 
the system, but at the same time the sub-committeo feel 
that the proposal to introduce the system in Corporation 
work is at the present time premature, and that the step 
would give rise to trouble and confusion. The sub-com- 
mittee consider that the adoption of the metric system 
would cause less trouble if the change were at a fixed date, 
to be made general by law, than if adopted by one body 
after another, and they are inclined to leave the matter in 
the hands of the Government departments directly con- 
cerned. This course has not been adopted by the 
Camberwell Borough Council, who have already passed 
a resolution in favour of the general principles of the 
metric system, and have presented a petition to the Presi- 
dent of the Board of Trade in accordance with their views. 

E.M.F. in Living Tissues.—We gather from the 
Lancet of the 17th inst. that Prof. J. C. Bose is publishing 
in combined form several interesting papers which deal 
chiefly with the small E M. F. 's which can be detected in 
various living tissues, and which have long been known in 
the case of nerve and muscle preparations as the currents 
of rest and the negative variation or current of action. 
The study of these phenomena has been extended by the 
author to vegetable tissues and also to inorganic substances, 
and it is part of the object of the work to show by records 
and tracings the E. M. F. s which are set up in metallic 
wires when they are subjected to various mechanical and 
chemical influences. Prof. Bose points out the remarkable 
similarity between these tracings and those obtained with 
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living tissues under analogous treatment. He draws the 
inference that there is no necessity for the assumption of 
vital force to account for these phenomena of response, 
and he ascribes the clectromotive effects which are mani- 
fested in animal and vegetable tissues as well as in the 
metallic wires experimented with to physico-chemical 
action solely. He also raises the question whether the 
electrical phenomena of nerve and muscle are to be 
regarded as of prime importance or not. Possibly they 
represent merely a minute waste of energy, and are, so to 
speak, accidentally associated phenomena rather than 
integral factors in the chemical and physical changes 
which accompany conduction in nerve and contraction in 
muscle. The collection of papers is published under the 
title, * Response in the Living and Non-Living,” by Long- 
mans, Green, and Co. 

Electrolytic Conductivity of Solutions.—In the 
current number of the Journal of the Chemical Society 
will be found a very interesting account of some experi- 
ments made by Messrs. I. Kahlenberg and H. Schlundt on 
solubility, electrolytic conductivity, and chemical action in 
liquid hydrogen cyanide. Experiments were first carried 
out on the electrolytic conductivity of solutions of a great 
number of compounds in liquid hydrogen cyanide. Over 
100 compounds were thus investigated qualitatively, aad 
quantitative observations are recorded for 24 compounds. 
Potassium salts yielded solutions of very high conduetivity, 
which, in the case of the iodine and nitrate, is over 3:5 
times as great as that of the corresponding aqueous 
solution. Ammonium chloride and silver sulphate also 
form solutions of higher conductivity than the aqueous. 
Acids, however, form solutions of far lower conductivity 
than the corresponding aqueous solutions; silver nitrate, 
ferric chloride, antimony, and bismuth chloride, also form 
comparatively feeble conducting solutions. Amylamine, 
strychnine, and morphine form solutions of high con- 
ductivity. The authors consider that these results indicate 
that the conductivity of a solution is not determined by 
its dielectric constant or spare valencies, but depends on 
mutual action of solute and solvent. A number of reactions 
were also investigated in liquid hydrogen cyanide ; it does 
not react with sodium carbonate; a solution of sulphur 
trioxide did not act on magnesium or on carbonates; a 
solution of fuming sulphuric acid attacked magnesium and 
zinc, but not iron, aluminium, or calcium carbonate, and 
somewhat singular results were obtained with hydrogen 
chloride. 


High Potentials at Low  Frequencies.— Prof. 
Harold B. Smith, head of the department of electrical 
engineering at Worcester Polytechnic Institute, in the 
United States, has published a summary of a long series 
of experiments he has carried out with low-frequency 
electric currents of very high potentials. Although a 
detailed account of the experiments is not yet to be made 
public, it is asserted that new principles have been evolved 
which will be of great importance in the transmission of 
power over long distances. The experiments were made 
with a transformer which has developed 500,000 volts, 
which is claimed to be the highest voltage ever attained 
by a low-frequency current in a single transformer. 
Prof. Smith concludes that potential or electrical pressure 
and distance of transmission of power are not alone the 
causes of loss of power in transmission. The size of the 
conductor has a great deal to do with loss of power, due 
to leakage between the conductors ; the larger the con- 
ductor, the less the loss. Iron wire is a good and practical 
conductor, to replace copper, for high-potential currents 
over long distances under certain conditions. Prof. Smith 
asserts that the generally accepted theory of electrical 
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engineers, that in power transmission over a distance the 
loss of power due to leakage between conductors increases 
as the voltage is increased, is not sound. The experiments 
have shown that the commonly accepted statement of a 
great electrical engineer that, in his opinion, from 50,000 
to 70,000 volts is the limit for power transmission, is 
incorrect. Experiments with insulators, which accompanied 
the study of high-potential currente, gave results which 
were of advantage to the Standard Electric Company of 
California, which is conveying power over a distance of 
200 miles to San Francisco. Indeed, it is claimed that 
it was possible to make insulators which withstood a pressure 
of 235,000 volts. | 


Junior Institution of Engineers.—A meeting of 
this institution was held at the Westminster Palace Hotel 
last Friday evening. The chairman, Mr. Kenneth Gray, 
in opening the proceedings made a feeling allusion to the 
death of Sir George Stokes, Bart., of Cambridge University, 
who had been for some years a vice-president of the 
institution; and also to that of Mr. Quintin Hogg, from 
whose work in connection with the polytechnic institutions’ 
movement, he said, young engineers had derived such 
benefit. A paper on “The Calorimetry of Gaseous and 
Liquid Fuels" was read by Mr. W. Garnet Wernham. 
After emphasising the importance of means for conducting 
a rapid and simple test of the heating value of fuels, the 
methods employed were described in detail. The first, the 
analytical method, was stated to be more suitable to the 
laboratory, but where carefully carried out was extremely 
valuable for checking the result obtained by the direct 
calorimetric test. This latter method was next investi- 
gated, the calorimeters of Rumford, Fabre and Silbermann, 
and Berthelot being first illustrated, as they were distinct 
from instruments of the Hartley or flowing-water type. 
Several of these latter instruments—the Hartley, Junker, 
and Simmance and Abady calorimeters—were explained in 
detail, and a description of a test with the last-named 
instrument, was given. The calorimetry of liquid fuels 
was next considered, and the methods of burning the oil 
were described, the analytical test being unreliable for this 
class of fuel. The question of the standardisation of 
calorimeters was entered into, the author suggesting that 
an efficiency test should be made with gas of a known 
heating value—such as hydrogen or pentane air-gas—and 
a constant given for each instrument. In conclusion, a 
plea was made for uniformity in methods of expressing 
calorific values, at present the English and French units 
being used together in a manner calculated to cause great 
confusion. An animated discussion followed, and the 
author was accorded a hearty vote of thanks for his 
paper. 

The Air-Gap Question.—In a recent issue of the 
Zeitschrift für Elektrotechnik Dr. Max Breslauer describes 
the results of some experiments to determine whether the 
effect of enlarging the air-gap of an induction motor is as 
detrimental to the power factor and overload capacity as is 
commonly supposed. For this purpose a motor having a 
rotor diameter of 240mm. and a rotor length of 110mm. 
was employed. The air-gap was 5mm. at first and the 
rotor was then successively turned down to give gaps of 
'65mm., 8mm., and ‘9mm. respectively. Increasing the 
gap has the effect of reducing that portion of the rotor 
leakage flux which passes from one rotor tooth to the next 
by way of one of the stator teeth, and also the corre- 
sponding part of the stator leakage flux because the mag- 
netic resistance of these leakage paths increases. At the 
same time both the magnetising and the short-circuit current 
are increased, and the chief object of the experiments was 
to determine whether these two currents increased at 


the same rate. Should this be the case, the effect of the 
increased air-gap on the power factor would be proved 
to be only slight. The results obtained were as follows : 
with an air-gap of ‘5mm., the ratio of short-circuit to 
magnetising current was 14; with a gap of ‘65mm., 14:8; 
with a gap of :8mm., 15; and with a gap of ‘9, the ratio 
was 12. It will be noticed that a small improvement is 
shown with the 65mm. gap. The effect of the gap length 
is somewhat obscured in these experiments by the fact 
that as the rotor diameter was reduced, the leakage across 
the slits at the top of the rotor teeth was, of course, also 
reduced. Further, the motor had only two stator slots 
per pole per phase—an unusually small number for 
modern motors, which usually have at least three slots per 
pole per phase, and consequently have a lower leakage to 
begin with. The complications introduced by saturation 
of the teeth were avoided in these tests by taking the 
readings with voltages only up to 100, whilst the motor 
was wound for 190 volts. In conclusion, the writer con- 
siders that the tests indicate that even in small motors 
gaps exceeding ‘5mm. can safely be employed, and suggests 
as a lower limit ‘6mm. to 7mm. 


Technical Education in London.—The Marquis of 
Londonderry, President of the Board of Education, will 
give away the certificates awarded by the Technical 
Education Board for London at the annual presentation 
at Queen's Hall, Langham-place, on the 27th inst., to 
those who have gained county scholarships. The report 
of the Technical Education Board for the past year bears 
good testimony of the progress of technical education in 
the Metropolis in that period. Numerous successes are 
recorded in connection with the mechanical engineering 
and clectrical department of the Regent-street Polytechnic, 
for instance, from which over 60 students have recently 
obtained good appointments through the training which 
they have received in the technical classes. Among the 
firms which have taken directly into their employment 
students from this polytechnic may be mentioned those of 
Messrs. Siemens Bros., the Westinghouse Brake Company, 
the National Telephone Company, and Messrs. Edison and 
Swan. Other polytechnics have achieved equally satis- 
factory results. Intermediate scholars in London are 
also gaining a considerable proportion of the valuable 
scholarships offered at Oxford and Cambridge, no 
less than eight having been successful in carrying off 
scholarships at these universities. It should be men- 
tioned that out of these five were formerly junior 
scholars, who began their education in London Board 
schools. The increase of artisan students attending 
technological classes in London institutions is most 
marked. The number for 1902 was 6,731, as against 
5,193 for the previous year, an increase of 30 per cent. 
in one year. It is significant that the artisans receiving 
instruction in electric lighting are in a majority of nearly 
100 per cent. over those attending the class which ranks 
next in order. The electric lighting students last year 
numbered 1,059, as compared with 540 taking instruction 
in plumbing, the class having the next highest number of 
students. There were also 515 students in mechanical 
engineering, and 501 in telegraphy and telephony. In 
other directions the advance in technieal education in the 
Metropolis is equally well maintained. 

British South Africa.—The British South Africa 
Company have this week issued a most instructive report 
upon the present condition of Rhodesia, which has been 
presented to the directors by Mr. J. F. Jones, C.M.G., the 
joint manager and secretary of the company. The report 
has been written from a personal acquaintance with the 
matters of which it treats, Mr. Jones having in September 
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last undertaken a tour through Rhodesia with the purpose 
of seeing the position and prospects of the country from 
& commercial point of view. The first matter of electrical 
interest which he touches upon is the prospective use of 
the water power at the Victoria Falls to generate electricity 
for transmission to the mines in Northern and Southern 
Rhodesia. As Mr. Jones points out, electrical energy is 
now successfully transmitted over a distance of nearly 
300 miles in California, and in the case of the Victoria 
Falls this distance will probably be greatly exceeded. The 
scheme has been formulating now for some time, and 
several references to it have already appeared in these 
eolumns. Dealing with the posts and telegraphs, Mr. 
Jones says that excellent services exist throughout the 
territory. Reductions in the tariffs have recently been 
made, and the rates for the telephone service now stand as 
follows : for the first year, £15. 15s. per mile ; second year, 
£14. 14s. ; third year, £13. 13s.; and for the fourth and 
subsequent years, £12. 12s. l'or private wires and domestic 
service telephone lines the tariff is £12. 12s. per mile for 
the first year, £11. 11s. for the second, and £10. 10s. for 
the third and subsequent years. Lines over one mile in 
length are charged at the rate of £3. 5s. per quarter mile 
for such additional length. The tariff for telegrams has not 
been altered. A telegram of 12 words within the territory 
cost 1s. and 2s. if its destination is in any other part of 
South Africa. To Portuguese East Africa the charge is 
6s. 6d. for a telegraphic message, while the cable tariff to 
European countries is 2s. 8d. a word. Incidentally, it is 
mentioned that the town of Salisbury is going in for an 
electric lighting undertakiny, while Bulawayo already has 
an installation of electric light, this work being success- 
fully carried out by private enterprise. 


Magneto-Electric Machines in Metallurgy.—An 
unsigned article in the eurrent number of the Journal of 
the Society of Arts deals with the early application of 
magneto-electrie machines to the purposes of electro- 
metallurgy, and, in particular, to the deposition of metals. 
These machines would appear to have been introduced 
into the industry at a date much earlier than that often 
assigned to them by writers on this subject. It seems, 


however, that we are indebted to Mr. J. S. Woolrich, of | 


Birmingham, for the perfection of the magneto-electric appa- 
ratus, and the development of its extraordinary power as 
an electro-metallurgical instrument. Mr. Woolrich devised 
his machine in the forties, and in the Manual of Electro- 
metallurgy,” published in 1844, the late Mr. G. Shaw 
describes two forms of his invention, one for small currents 
and one for large currents. Mr. Shaw states that the small 
machine, making 1,000 revolutions per minute, deposits 
120 ounces of silver per week, and that the larger machine, 
making 650 revolutions per minute, deposits from 300 to 
400 ounces of silver per week. Watts’s “ Electro-Deposi- 
tion " also mentions Woolrich's machine, the date of which 
is 1842. The original large machine is now the property 
of the Birmingham City Council, the industry of which city 
it helped to build up. A still more interesting step in the 
development of electrie machinery is mentioned in Napier's 
“Manual of Electro-Metallurgy," published in 1857, where 
it is stated that this means of obtaining the electricity 
for the purposes of electro-metallurgy has recently been 
much improved by forms of magnets, etc., patented by 
Mr. Millward,” and described by him thus: “The first 
branch of the improvements is carried into effect by the 
employment of an electromagnet, formed by a current of 
electricity produced from a magneto-electric machine, 
instead of that generated in a voltaic battery.” The use 
on machines of an electromagnet excited by a battery had 
been foreshadowed by Faraday, and Wheatstone had in 


1845 patented the substitution of a “voltaic magnet " for 
a permanent magnet. But Millward's invention carried 
the development one stage further. For while the electro- 
magnet in Wheatstone's and also Faraday's machine was 
separately excited by the currents from a battery, the 
improvement described by Napier is a separately excited 
electromagnet by means of the currents from a magneto- 
electric machine having permanent magnets. 

London Traffüc.—As had been anticipated for some 
considerable time, the Government has appointed a Royal 
Commission to enquire into the means of locomotion and 
transport in London. The terms of the reference are as 
follows: («) Às to the measures which they deem most 
effectual for the improvement of the same by the develop- 
ment and inter-connection of railways and tramways on or 
below the surface, by increasing the facilities for other 
forms of mechanical locomotion, by better provision for 
the organisation and regulation of vehicular and pedestrian 
traffic, or otherwise; and (/) as to the desirability of 
establishing some authority or tribunal to which all 
schemes of railway or tramway construction of a local 
character should be referred, and the powers which 


it would be advisable to confer upon such a body. The 


following is the composition of the Royal Commission: 
Sir David Miller Barbour, K. C. S. I., K.C.M.G., chairman; 
Earl Cawdor; Viscount Cobham ; Lord Ribblesdale; the 
Right Hon. Sir Joseph Dimsdale, Bart., K.C.V.O., M.P. ; 
Sir John Poynder Dickson-Poynder ; Sir Robert Threshie 
Reid, G C.M.G., K. C., M. P.; Sir Francis J. Hopwood, 
K.C.B., C.M.G.; Sir John Wolfe Barry, K. C. B., F. R. S.; 
Sir George Christopher Trout Bartley, K. C. B., M. P.; Mr. 
Charles S. Murdoch, C. B.; Mr. Felix Schuster; Mr. George 
Gibb; with Mr. Lynden Livingston Macassey, B. A., as 
secretary. On the above commission the engineering pro- 
fession will, ot course, be represented by Sir John Wolfe 
Barry, and engineers generally will agree that no better 
choice could have been made. Apart from his position of 
consulting engineer to the Corporation of London, he has 
a special knowledge of the difficulties of transportation in 
the Metropolis, having been called upon to enquire into 
the subject on several occasions —on one only quite 
recently. His views on the engineering features of the 
great problem will be invaluable to the commission in 
their work. Of course, the tube railways will form 
the subject of much deliberation by the commission, 
and Lord Ribblesdale, who was chairman of one of 
the Lords’ committees who were charged with the con- 
sideration of the Tube" Bills of last session, will be 
able to give special information on this branch of the 
reference. Of the other commissioners, the chairman, Sir 
David Barbour, has undoubtedly been chosen for his 
intimate knowledge of finance, he having held various 
financial appointments; Viscount Cobham is one of the 
Railway Commissioners; Sir John Dickson-Poynder, a 
member of the Highways Committee of the London 
County Council ; Sir Robert Reid, an ex-Attorney General ; 
Sir Francis Hopwood, Permanent Secretary to the Board 
of Trade; Earl Cawdor, chairman of the Great Western 
Railway ; and Mr. Gibb, general manager of the North- 
Eastern Railway. From such a well-chosen group of 
experts much is to be expected. 

Incorporated Municipal Electrical Association. 
Weare able in this issue to present the full text of the 
provisional programme arranged for the eighth annual 
convention of the above association, to be held at Sunder- 
land from July 15 to 18 this year. Of course, the pro- 
gramme will be subject to alteration, but the following 
will be the main fixtures of the meeting. On the opening 
day, Wednesday, July 15, the members of the associa- 
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tion will be welcomed to Sunderland by the Mayor at 
10 a.m. This function will be followed by a general 
meeting, at which the president (Mr. J. F. C. Snell) will 
give his address, and papers will be read and discussed. 
In the afternoon facilities will be given to the members to 
visit the electricity stations and tramway car-sheds of the 
Sunderland Corporation ; also some shipyards and engine 
works on the Wear. The next day the proceedings will 
be transferred to Newcastle, to which place the conference 
will be welcomed by the Mayor on behalf of the Corpora- 
tion of Newcastle. A general meeting will afterwards be 
held for the reading and discussion of papers, and in the 
afternoon members will be at liberty to visit any of the 
following places: the Corporation'stram way power-house, the 
Tyncside Power Company's station, Wallsend, and various 
works in the neighbourhood in which electrical methods are 
employed. It is hoped that the Great Eastern Railway 
Company will have a considerable portion of their local 
lines equipped for electrical working by this time, and that 
opportunities will be afforded the members of inspecting 
the progress of the installation. The place of meeting on 
Friday, the 17th, is Middlesbrough, and there will be the 
usual meeting in the morning for the reading and discussion 
of further papers, followed in the afternoon by visits to 
various places of electrical interest in Middlesbrough and 
Stockton. On the concluding day of the confererce 
(Saturday, the 18th) a return will be made to Sunderland, 
where the annual general business meeting will occupy the 
morning. Among the papers to be read during the con 
vention are the following by chairmen of committees : 
„The Influence of Capital Charges on the Cost of Elec. 
tricity Supply,” The Relation of Small Local Authorities 
to the Power Distribution Companies," and Methods of 
Stimulating Demand." "There will also be papers by engi- 
neers on important technical subjects, including probably 
* Future Economies in Electrical Illumination " and The 
Economical Driving of Workshop Machinery by Elec- 
tricity.” The official programme, containing full details, 
will be issued in due course, and in the meantime all 
communications should be addressed to Mr. C. McArthur 
Butler, secretary, St. James’s Hall, Piccadilly, W 


Turning from the conference arrangements, we are. 


informed that the association has appointed a Parlia- 
mentary Committee, the members of which will deal 
with matters concerning different districts. Thus the 
metropolitan and south-eastern district will be repre 
sented by Mr E. T. Ruthven-Murray, of Willesden ; 
the south-western by Mr. H. Faraday Proctor, of Bristol ; 
the north-western by Mr. A. S. Giles, of Blackburn ; the 
north-eastern by Mr.: John F. C. Snell, of Sunderland; 
Scotland by Mr. Frank A. Newington, of Edinburgh; and 
Ireland by Mr. V. A. H. M' Cowen, of Belfast. The object 
the committee have in view is to obtain, record, and 
tabulate information which is likely to be of use either to 
the association as a body or to its members, more especially 
with regard to, parliamentary Bills. Local Government 
Board or Board of Trade enquiries, light railways, and 
decisions of the civil courts in reference to tramways, elec- 
tricity supply, telephone service, etc. The co-operation of 
electrical committees and electrical engineers is sought to 
enable the new committee to carry out this work in such a 
manner that it may speedily be available. 


Electric Shock.—In the 1902 session of the Institu- 
tion of Electrical Engineers our readers will remember 
that three important papers were brought forward by Mr. 
A. P. Trotter, Major-General Webber, and Mr. F. B. 
Aspinall on the subject of electric shock. With the views 
of these three eminent electricians still fresh in our memory 
itis most interesting to turn toan article in the current 


number of the Lancet, in which Dr. S. Jellinek treats of 
the subject more from the medical standpoint. While it 
will be recalled Mr. Aspinall in his paper gave his opinions 
regarding the action of the electrical current on the human 
body, Dr. Jellinek has been studying atmospheric and 
technical electricity concerning their effects on animals 
In the main he agrees with Mr. Aspinall in some of the 
more important results obtained, but there are several 
instances of divergence of opinion between the two authors. 
Thus, Mr. Aspinall found difficulty in deciding whether a 
person suffering from disease was more likely to be fatally 
injured by an electric shock than a person in good health. 
Dr. Jellinek believes that all diseases which lower skin 
resistance, such as diseases of the heart and kidneys and 


skin diseases, predispose to accident from electric shock, . 


that is, admitting that the offect of an electric current is 
dependent upon the resistance of the skin. Mr. Aspinall 
was probably the first scientist to observe that otherwise 
dangerous currents are harmless to sleeping persons. 
Dr. Jellinek in this article calls attention to the 
similarity which exists between such cases and some 
experiments he has carried out on animals. For 
instance, if a rabbit be subjected to a high tension 
interrupted current, it will be immediately killed or 
paralysed. If, however, the same current be applied 
during narcosis, it is not only harmless, but is even life- 
saving. The observations of the two experimenters on 
this point, therefore, would seem to agree i. e., that an 
otherwise fatal current has no injurious effect on animals 
in an insensible condition brought on by sleep or narcosis. 
Dr. Jellinek, however, protests against the opinion expressed 
by Mr. Aspinall that the burning is a protection against 
fatal shocks, as he has found by repeated experiments that 
the resistance is lowered by burns on the body. He has 
also demonstrated that the longer the tissue is exposed to 
currents from the main, the less the resistance becomes. 
The experiment was made on a portion of the sciatic nerve 
by first measuring the resistance, which proved to be 
120,000 ohms. He then subjected it to a current from the 
main of 300 volts, and immediately again measured the 
resistance. He found that it had sunk to 70,000 ohms, 
and was reduced by 1,000 ohms for every second of time 
that it was exposed. After the experiment the resistance 
began to increase. At the end of the article, Dr. Jellinek 
turns his attention to the problem set by Mr. Aspinall: 
„Cannot something more be done to help those who receive 
a shock!” The remedy suggested by the latter of flushing 
the brain” by holding the body head downwards at an 
angle of 45deg. is condemned by the doctor. During the 
microscopical examination of pathological preparations 
taken from three men and six animals that were killed by 
electricity, Dr. Jellinek was successful in finding that the 
capillaries of the central nervous system were torn, and 
that blood had escaped and permeated the surrounding 
nervous system. Such a hemorrhage is not necessarily 
fatal, but it is very probable that the proposed method of 
flushing the brain would lead to secondary hemorrhage, 
and therefore result fatally. In his opinion it would 
be better to perform vene-section. Artificial respiration 
should be continued for hours; massage of the abdomen 
and of the region of the heart; placing the patient in a 
hot bath; subcutaneous injections of ether, camphor, or 


strychnine should also be carried out. On this point Dr. 
Jellinek expresses his belief that many of those victims 
who are pronounced dead could be revived by taking the 
necessary time and trouble In conclusion, he remarks 
that these very difficult problems regarding the action of 
electricity in the human body can only be solved through 
the combined and harmonious efforts of both physicians 


and engineers. 


an 
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THE WITTON WORKS OF THE GENERAL ELECTRIC 
COMPANY, LIMITED. 


This company has for several years been seriously 


restricted in its manufacturing operations by its business 
outgrowing the facilities afforded by its factories at Man- 
chester and elsewhere. It was accordingly decided rather 
more than two years ago to starb new works on most 
modern lines near Birmingham, so as to leave the Man- 
chester works free to extend in the direction of small 
accessories, to which it is now solely devoted. The com- 
pany then obtained about 100 acres of land at Witton, 
which is close to Birmingham. This property is divided 
by the Tame Valley Canal and the block plan, Fig. 1, shows 
the 40 acres lying on one side of the canal which have now 


this that they are on a small scale at present. On 
the contrary, as will be shown below, the size of the 
works is such as will enable them to deal with the demand 
which exists to-day for large quantities of materials and 
for large generating units. 

It will be remembered that at Manchester a polyphase 
system of workshop driving was adopted, which gave every 
satisfaction to the company. Considering, however, the 
driving of the larger Witton Works, it was decided to use a 
three-wire direct-current system, because the bulk of the 
orders received for plant are at present for continuous- 
current machinery. The direct-current supply, therefore, 
gives rather more economy in the test-house. In Fig. 2 
we give a view of the power station, which now contains 
one of the company’s 350-kw. direct-current dynamos 
coupled to a Galloway engine. The other set standing 
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been developed. Access is obtained to it by a siding from | by the first is of 250 kw. output, driven by a Peache 
the London and North-Western Railway, and a dock from ' engine supplied by Messrs. Davey, Paxman, and Co. The 
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Fig. 1.—Block Plan of the Witton Works of the General Electric Company, Limited, showing the Developed Portion of the Estate. 


the canal above mentioned gives convenience for the water 
transport of goods and raw materials for which the district 
is noted. The land is level, and has a good subsoil for 
carrying heavy buildings. As will be seen from Fig. 1, 
the mode of operation adopted by the company has been 
to commence a number of distinct factories, each of which 
will be devoted to special manufactures, and which can each 
be extended as occasion arises. Thus the building now 
erected may be considered as four distinct factories, all 
placed conveniently together for the purpose of manage- 
ment and control, and all dependent for light and power 
on a common generating station. These factories are 
respectively for (a) the manufacture of dynamos, motors, 
and other heavy electrical engineering goods, (^) a factory 
for the manufacture of carbon for arc lamps and carbon 
battery plates, (c) a factory for turning out iron conduits 
for electrical wiring, (d) an ironfoundry. On the plan 
will be seen the lines on which these factories can 
be extended, but it must not be concluded from 


small set standing by itself is a 50-kw. machine coupled 
to a Belliss high-speed engine. The position of the power- 
house is conveniently near the canal, from which circulating 
water for the Wheeler condenser is obtained. The three 
Galloway boilers are each capable of evaporating some 
6,700lb. of water per hour, and they are equipped with 
superheaters. In the ordinary way a moderate degree of 
superheat is obtained at the engine stop valve. The 
switchboard, not shown in the illustration, distributes the 
electrical energy to the various departments. Each 
machine can be used either for the works supply or can 
be switched on to the test-room by means of a throw-over 
switch. When three-phase plant has to be tested, it is 
supplied either by means of a motor-generator or direct 
from the 350-kw. machine On this three slip-rings are 
provided, so that either a continuous current or three- 
phase alternate currents can be drawn from the same 
armature at wil. The supply to the works is given 
at 460 volts across the outer of the  three-wire 
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system, and at 230 volts for lighting. The motors 
for driving various machines and sections of the 
main shafting are usually connected across the outers. 
The balancing of the load between the two sides of the 
three-wire system is done by small balancing machines in 
the individual factories. The bulk of the lighting is carried 
out with arc lights, the lamps being usually of the Angold 
type. The method of suspending these from the iron 
principals of the engineering factory can be seen in 
Fig. 3. 

á ENGINEERING WORKS. 

The building known as the engineering works is given 
up almost entirely to the construction of dynamos and 
motors. It consists of two bays, each 340ft. long and 60ft. 
wide between the crane rail tracks. The height from the 
floor to the crane roof is 55ft. At the south end of the 


east bay the offices, consisting of the commercial, technical, 
and dre wing-room, and other offices identical to the manage- 
ment of the works, are located. At the south end of the 
west bay a gallery is provided for the production of former- 
These coils are wound by female 


wound armature coils. 


lathes; and group No. 6, drilling machines. This not 
only enables the work to go through in a proper and 
expeditious manner, but allows of the economical and 
efficient supervision of each group of machine tools and 
the work turned out from them by a foreman, who is à 
specialist in that particular class of work. Furthermore, 
each foreman of a group of machine tools is provided with 
a small office enclosure, in which are racks for the convenient 
storage of special loose tools and jigs appertaining to the 
particular type of machines which he supervises, and the 
enclosure further answers the purpose of storage of time 
cards and the particular drawings on which he is engaged. 
While the special tools are thus provided for, the general 
tool-making of the establishment is carried on in a separate 
tool-room department, alongside which is the general tool- 
room stores, which is arranged adjacent to the general 
material stores. 

The east bay (Fig. 5)is at present taken up with the smaller 
sizes of machines, but in the west bay there are machine 
tools of a character capable of dealing with the heaviest 
class of electrical machinery Fig. 4 is an illustration of a 
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Fig. 2. —The Power House, 


labour, and are afterwards taped by a machine process 
Before being taped, however, the coils are subjected to 
the usual dipping process, and are also impregnated with 
varnish after the taping has been completed. Above this 
gallery, and running across the two bays, is another 
gallery devoted to brasswork. At the opposite end of 
the building, facing the offices and yalléries previously 
mentioned, aro located the stores, consisting of a ground 
and upper floor, which are used for the storage of raw 
material and of the finished component parts of motors. 
Generally speaking, the greater portion of the material is 
naturally received at the stores end, and consequently at 
this point the preliminary processes carried out on the 
marking tables are provided for. Except in the case of 
the largest tools, which are independently driven by 
electric motors, the machine tools are driven from main 
shafting. This main shafting (Fig. 3) is about 500ft. in 
length, supported by the centre line of stanchions, and is 
divided into three sections, each driven by its own motor 
To facilitate the proper progress in construction of the 


large boring mill, built by Messrs. Hetherington and Sons, 
capable of taking in magnet wheels or armature frames up 
to 24ft. in diameter. This machine tool is driven by a 
continuous-current 15-h.p. motor. After large work has 
been operated upon, either in turning or boring, it proceeds 
to the large surface bed (Fig. 5), where it is again dealt 
with by tho various portable tools. The bed is 75ft. long 
by 21ft. wide, aud is at present equipped with two upright 
side planing machines, onc 60in. slotter, and one univeraal 
drilling machine — all of which were mado by Messrs. 
Kendall and Gent; also one combined drilling and boring 
machine by Newton, of Philadelphia, each machine tool 
heing, of course, portable and self-contained with its own 
electric motor. This method of machining castings for 
large multipolar dynamos and alternators is the best 
possible. On the western side of the west bay is the 
stamping department, where the core plates are produced 
and erected on their respective shafts, The commutators 
are built in the opposite bay, great care being taken in 
their construction. The commutators in all cases are sub- 


mechanical parts, the machine tools are grouped as follows: | jected to hydraulic pressure, and are thoroughly well dried 


group No. 1, milling machines: No. 2, planers and shapers ; 
No. 3, boring machines; No. 4, boring mills; No. 5, 


before being mounted on their respective shafts 
As will be seen from the photographs, the building is of 
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& substantial character, especially well lighted, and due 
regard has been given to the comfort of the workmen by 
the arrangement of hot-air ducts under the floor, which 
give a comfortable temperature even on the coldest day. 
On the plan is shown the extensions which are contem- 
plated in the near future, and in order that such extensions 
can be carried out with the minimum of interference with 
the work in progress, and in the most economical manner, 
the steel stanchions are of sufficient strength to take the 
new bays when required; the demolition of the light 
walls filling in the spaces between the stanchions being 
practically the only loss incurred. In the west bay is 
provided a three-motor crane capable of lifting up to 
30 tons, with an auxiliary quick lift for lighter loads. 
The east bay ir fitted with a 15-ton three-motor crane, 
with similar attachment for dealing with lighter loads. 

No up-to-date works can now be considered complete 
without a good system of prime costing, and we notice 
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THE CARBON WORKS. 


While we were greatly interested in our inspection of , 
the engineering shops and factory, the carbon works form 
an even more striking example of the organising capa- 
bilities of the directors of the General Electric Company. 
These carbon works are practically the first to be started 
in this country, previous attempts in this direction being 
on an exceedingly small scale. One would have expected, 
therefore, a certain amount of reservation in starting such 
an undertaking, but instead the company have availed 
themselves of expert experience from the Continent, and 
have laid down plant for an enormous annual output. The 
machinery which we are about to describe is of special 
construction, designed on experience thus obtained, and 
minimises the handling of materials to a very large extent. 
The success of a carbon factory depends very largely on 

| the uniformity of the product. To ensure this a chemical 


‘laboratory has been established, and a staff of skilled 
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Fic. 3—View of One Bay of the Large Machine Shops of the General Electric Company's Witton Works. 


with pleasure that in these works a complete example of 
the application of the card system is in use. The attend- 
ance of the workmen is recorded by means of the Rochester 
clocks, which print each man’s time of entry and departure 
day by day upon a card. Every time a new job is given 
to a man he is provided with a card showing the operation 
to be done, and marked with the time of starting When 
the job is finished, the card is given up marked by the 
foreman with the time of completion. The several cards 
used for any one man in a day are kept together, and are 
the next morning compared with his clock record, thus 
ensuring that all time paid for according to the clock 
register is accounted for in the record of time upon the 
various jobs. To enable this detailed costing to be carried 
out, the orders are thoroughly subdivided into their various 
components before they reach the shop superintendent, who 
is thus able to distribute them to his various shop foremen 
as required, and at the same time to keep for himself a 
card record of the position of every piece of work for which 
he is given instructions, 


chemists are continually testing not only the raw material, 
but also the carbons manufactured. These tests include 
the actual trials of the carbons in a number of arc lamps, 
round which provision is made for the collection of ash, so 
that the proportion of this can be accurately determined. 
The ares are focussed on to the wall of the laboratory, so 
that the burning of the carbon can be followed. At the 
time of our inspection, the images thus projected on the 
wall showed no signs of spitting or other effects such as 
would be caused by inequalities in the composition of 
carbon. The carbon factory consists of two main build- 
ings, which, with outhouses, cover about four acres. 
Through the kindness of the directors, we are able to 
reproduce photographs taken in the various departments 
to show the progress of the work. Tbe raw materials are 
received in the erushing and grinding department (Fig. 6), 
where they are reduced to an exceedingly fine powder. 
The various materials as determined by the chemical 
experts are then delivered into the mixers (shown in 
Fig. 7), and after intimate mixing are pressed into the 
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cylindrical blocks, which are seen on the right-hand side | conveniently controlled by the operator of the press by the 
of this illustration. The mixed powder is thus consolidated | means shown in the illustration. The squirted carbon rod 
into what might be termed ingots, to Le afterwards squirted | is of biscuit consistency, and can be broken by the fingers 
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Fig. 4. —The Hetherington 24ft. Boring Machine at Witton, 


by hydraulic pressure to any desired section. The depart- | after a convenient length has issued from the press. The rods 
ment in which this is done is illustrated in Fig. 8. For | thus formed are stacked together into convenient bundles 
convenience we have only taken a small portion of the | for baking. We also saw at work other presses turning 
photograph which showed the large extent of this depart- | rectangular battery carbons by an exactly similar process. 
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Fig. 5. — View of a portion of the Large Surface Plate, showing Portable Electric-Driven Tools 


ment, so that the details of the press should be larger. | The only difference, of course, is in the die through which 
The machine illustrated is turning out cored lamp carbons, | the carbon is squirted. These battery plates undergo a 
or, to be more correct, it is squirting a cylindrical carbon | further process before baking, which is illustrated in 
rod with a small hole in the centre, which is to be filled in} Fig. 9. This shows the machines for thickening up the 
after the baking process, The hydraulic pressure can be fends of these plates, so that they can afterwards receive 


226 


THE ELECTRICAL ENGINEER, FEBRUARY 13, 1908. 


the terminal screws. From these departments the carbons 
are passed to the oven houses, which are illustrated in 
Fig. 10. These ovens are conveniently placed below the 
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Fia. 6.— The Carbon-Grindin:z Department. 


floor level, and are heated by producer gas specially gene- 
rated for the purpose. The position of this producer 
house is indicated in Fig. 1. The carbons, before haking, 
are inserted in the cylindrical clay crucibles seen in the 


illustration, which shows one of these being withdrawn 


Fig. 7. -The Mixing Room at the Witton Carbon Works. 


tion, aud the crucibles are then luted up. The burning 
gases from the producer pass down two main flues on the 
outsides of the two rows of furnaces; the main flue to the 
chimney is immediately under the centre row of circular 
plug seen in the illustration. When any furnace is to be 
worked, connection is made from it by means of an iron 
U-piece, which bridges the furnace outlet to the main 
uptake flue. One of these U-pieces can be seen in the 
distance connecting one of the right-hand line of furnaces 
to the central flue. In this U-piece a valvo is provided by 
which the flow of burning gases through the furnaces can 
be regulated. The temperature ‘attained in the furnace is 
measured in the following way : Porcelain fingers of known 
composition, which soften at an ascertained temperature, 
are stuck into small blocks of fireclay in such a way 
that they project horizontally. Three such fingers, 
each to soften at a different temperature, are, as 3 
rule, employed. The block containing these is placed 
in such a position in the furnace that it can be seen 
through an inspection hole in the luted cover. The 
regulation of the temperature then proceeds in a pre- 
determined way, and the foreman knows by the drooping 
of one porcelain finger after another that the final tempera- 
ture is being attained. After baking there is still much to 
be done before the carbons are ready for distribution to the 
wholesale warehouses. They are, as a rule, stored in long 
lengths and cut up into working lengths as required, as 
this gives a more economical stock than laying in large 
quantities of different lengths of the same diameter carbon. 
Standard lengths for the company’s arc lamps are stocked 
in the finished store. The cutting into lengths, pointing, 
eoring, and other operations afford suitable employment to 
a large number of gir!s. 

Several qualities of carbons are made at Witton Works. 
The first is the well-known Apostle carbon, which is manu- 
factured in large quantities, and competes with all the 
best-known makes from the Continent; it is made for 
alternating as well as for continuous current lamps, and 
burns absolutely steadily and free from all flickering or 
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hissing. It is claimed that this carbon gives on an average 


from the furnace; but it is not a fact that tte men work- | 10 per cent. longer burning hours than other make for 


ing these furnaces have four arms each, as t lis illustra- 
tion would indicate. The earbons in these crucibles are 
packed round with carbon dust so as to prevent any oxida- 


equal size and current. For special purposes a very superior 
dun earbon, known as Imperial Crown, is made; this 
urns slightly cleanor than the Apostle brand, and has a 
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little less ash residue — It is also superior in appearance and | material they leave a minimum of ash or discolouring on 
finish This quality can also be supplied for alternating | the globes of the lamps, and burn with a perfectly steady 
as well as for continuous current. The third or best quality | white light, whilst JuheySaleo last considerably longer than 
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Fra, 8. — View in the Carbon Press Koom, showing Hydraulic Pump and Carbon Press squirting Are Lamp Carbons. 


is the Witton carbon, principally made for enclosed are 


other makes for equal size and current. The same quality 
lamps. This quality is produced from the finest material 


carbons for open-type lamps are also made to order when 


FIG. ¥.— The Battery Carbon Vepartinent at Wilton. x 
roeurable, and the greatest care is taken in the manu- 
acture of these to turn them out perfectly true to gauge | ash, they have the great advantage of enabling three lamps 


required. In addition to their burning practically without. 


and absolutely straight. Owing to the use of the very best | to be burned in series on 100 volts continuous-current 


circuits, instead of only two as hitherto with other makes 


of carbon. 
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facturers, etc., are also included amongst the many articles 


At present the 


which can be turned out at these works. 
machinery is capable of turning out, apart from battery 


These carbons are naturally much more expen- 


sive than either Apostle or Imperial Crown. 
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Fig. 10. — The Ovens pr Paking Carbons at Witton. 
plates, blocks, etc., over 13,000,000ft. of electric light 
carbons per year, whilst provision has been made for 


In addition to the plant for arc lamp carbons, special 
machinery has been put down for turning out carbon 


The 


Fig. 11.—View in the Witton Conduit Works where the Union Conduits are made. 
putting down machinery to three times this output. 


whole of the factory is driven by direct-current electric 
motors of the latest enclosed type, all of G.E.C. manu- 


battery plates and manganese agglomerate blucks in 
Carbon brushes for motors and 
manu- 


enormous quantities. 
generators, and electrodes for electrochemical 
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facture, upwards of 250 h.p being installed. The current the time of our visit. We have to thank the manager and 
is conveyed by overhead lines from the power-house, | officials of the company for the courtesy shown us when we 
described elsewhere. visited the works. 

At present the number of workpeople engaged in these 
works is upwards of 220, all of whom have had to be NEMESIS UE M 
specially trained and instructed—a long and tedious opera- SOME NOTES ON ELECTRIC TRACTION.—IV, 
tion not to be under-estimated. The industry of carbon- |. | | 
making being, as is well known, absolutely a new one in DER. | 
this country, no experienced labour was available; but | ^ Referring to the previous article, the great disparity of 
having overcome all initial difficulties in this connection, weight in collector shoes is caused by variation in breadth, 
the works are now turning out carbons of unquestionable | rendered necessary by the metlíod of laying the third or 


quality, and they should receive good support from home | conductor rail. This rail must be arranged so that there 
consumers. | 


Fie. 1. 


Cowpurr WORKS. 

The buildings erected to contain the conduit-making 
machines are intended to replace the older factory in | 
Birmingham, established some years ago for making steel 
conduits. These buildings at Witton have been in progress 
for about 18 months, and commenced to manufacture steel 
tubes the first of this year. The steel strips which are 
bent up to form tubes are first heated in an oil furnace, 
and then drawn through suitable dies, which complete the 
operation with one passage of the material. Fig. 11 shows 
a view of one of these tube-drawing bays. The steel con- 
duits are turned out either with tbe ordinary butt joint, 
or, if preferred, with a braised joint, in which case the 
ends are screwed. We were particularly struck with the 
machines installed for working the end fittings, elbows, 


tees, etc., for these conduit systems. The castings are ,,. 
obtained from the foundry above referred to. For instance, A 


when a tee has to be tapped for screwed conduit work it | 


is clamped in a machine provided with three taps, which Fic, 2 

simultaneously enter the three openings in the tees. The | . 

taps are advanced together a required distance and then , is always contact between itself and the shoe, so, if there 
withdrawn, thus completing the tee in one operation We | are collectors only on the locomotives or motorcars, the 
should like to spend a considerable amount of time and | surface of the shoe must be broad enough to span from 
space in describing these two works iu detail, as they are one section to another over the track rails at crossings, as 
a striking example of what can be done by labour-saving | shown in Fig. 1. An increase in length would give the 
appliances when manufacturing in quantity As far as | same results, but would be inconvenient on passing round 
the tubes are concerned, it only remains to be said that | curves and also in the way under a bogie frame. The 
the Witton Works are wired throughout on the conduit | increased breadth, however, for all ordinary purposes is 
system. ; unnecessary, and means that two-thirds of the shoe never 

We have up to the present described the works and their , comes into use except at crossings. | 

equipment. It now remains to be said that there was There are other disadvantages arising from the use of 
every evidence at the time of our visit of this machinery only one or two collectors over the length of the train. 
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FIG, 3, —* Diamond ” Cross-Overs. (ö.) showing third rail laid for one heavy collector shoe. (D) showing third rail laid for several light shoes along train. 


being fully occupied. Some large orders for plaut for The third rail has to be carried through all junctions, 
mines in South Africa were being executed, and afforded whether complicated or otherwise, which causes an increase 
typical examples of both direct- current and multiphase in the cost and labour of construction and maintenance, 
equipments. There was also a large number of direct- since every little piece of conductor rail has to be insulated 
current motors being manufactured for stock. With | and bonded to its neighbours with insulated cable, besides 
these the design is so arranged that with the one, having to be cut and fitted in its place. This applies 
armature core and size of armature conductor, four | equally whether the third rail is laid in the centre or at 
distinct voltages can be obtained by different coupling-up the side of the track. 

of the armature winding The motors have cast-steel yokes | On the other hand, if a number of collectors are fitted, 
and cast-steel poles. We noticed also, however, a large say one for every car on the train (whether locomotives 
number of carcases in cast iron in small motors for punkah- or motorcars are used is immaterial), any complicated 
pulling in India. The other departments, such as the carbon | crossings or junctions may be skipped, since the leading 
works, the tube works, and foundry, were in full work at shoes will have crossed the section before the trailing 
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shoes have reached it. The ends of the third rail must 
be inclined to allow this to be done, and an insulated 
cable must also be used to bridge the section, both to 
maintain supply and to ensure that a heavy current is not 
passed through the train equipment due to a difference of 
potential in the two sections. 

P The other advantage is that very much lighter shoes 
can be used, as they can be made practically the same 
width as the face of the conductor rail. This may seem a 
trifling economy at first, but by the end of the year the 
money lost by buying unnecessary cast iron at manu- 
facturers’ prices and selling at scrap is considerable. The 
broad shoes cannot stand so much wear as the narrow 
ones, because a groove is worn down the centre of the 
shoe (Fig. 2), which entails scrapping to avoid trouble from 
uneven travelling over the conductor rail at erossings, also 
unexpected breakages while running. 

I give two diagrams showing the third-rail construction 
on diamond crossovers necessary for one heavy collector 
shoe and for several light shoes on one train. The difference 
in construction for the two systems of picking up current 
is easily apparent, together with the economy of the latter. 

The system of laying the third rail at the side of the 
track has the advantage of giving greater facilities for 
examining and replacing shoes, but the platelayers need 
more protection, as they are apt to step back carelessly 
when getting out of the way of a train. With the con- 
ductor rail in the centre of the track this danger does not 
arise. 

——— (—— 


THE MILLER ELECTRICAL SIGNALLING SYSTEM. 


On Friday last, Feb. 6, a demonstration of the working 
of the signalling system invented by Mr. H. B. Miller was 
given on the Great Central Railway. The portion of this 
compauy’s line which has been equipped with this system 
is at the Woodhead tunnel, in Derbyshire. We under- 
stand that the company’s officials selected this part because 
of its altitude, as, in consequence of this, the climatical 
conditions are the most unfavourable to the use of the 
system, and hence would test it most thoroughly. Fortu- 
nately for the large number of visitors on Friday last, it 
was not raining, but we understand that the signalling 
gear has proved itself equally serviceable after heavy rains 
and in spite of a thick layer of snow over the track. The 
guests on Friday included representatives from practically 
every railway company in the United Kingdom and from 
several companies on the Continent. 
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type of equipment recommended by the inventor. In this 
illustration two consecutive block stations, À and B, are 
shown. The following description is from the company’s 
circular : 

The instruments at A and B are precisely similar. A 
magnet, d, has its coil connected across the rails at the rear 
end of the block, and when that block is clear, the current 
from the track circuit energises the magnet. The magnet 
has two armature contacts; one of these, f, communicates 
with the preceding block station through line wire and rail, 
by way of m, ^, and n; the other contact, e, communicates 
with the succeeding block station, by way of line wire and 
rail, through the coils of a second magnet, g. This latter 
has an armature, , which acts as a reversing switch for 
battery, j, and conneets this battery with the points, n 
and m, of the rail on opposite sides of an insulated joint. 


Fic. 1.—Sigual-Lamp Bracket for Mounting in Engine Cab 


When armature A is attracted, as it is represented in 
Fig. 2, then the current from j tends to flow in the rail 
from point m to point n. When À is dropped, the current 
tends to flow from point n to point m. 

The operation of the relay instrument and its electric 
circuits may now be readily followed out. When the track, 
A B, is clear, then magnet d is energised by track battery, 
c, and attracts its armature. Similarly, when block B C 
is clear, magnet d at D attracts its armature. We have, 
then, an electric circuit, as shown, from battery, /, at B, 
through V, and wire, m, through lever, F, back to instru- 
ment A, energising magnet g, and back through rail A B. 
Armature / is then attracted, and an electric pressure is 
set up from point m to point n. When either A Bor B C 
is occupied, then the circuit through the coil of g is broken 
at e or at F respectively, and armature A drops, so that 
battery j tends to send its current from n tom through 


Fic. 2, —General Arrangement of Instruments and Circuits for Miller Block-Signal System. 


The distinctive feature of the Miller system is that the 
signals are automaticaly given in the cab of the loco- 
motive. It is quite independent of any fixed signal along 
the line, and except at important junctions it can dispense 
with these signals and with signalmen. On the locomotive 
are placed two lamps, as shown in Fig. 1. One of these 
has a red glass bulb, and is automatically lighted as a 
danger signal; the other, giving a white light, indicates that 
the line is clear at least two blocks ahead The way in which 
this is done is shown by Fig. 2, wnich gives the general 


the rail This pressure between n and m is utilised by the 
locomotive equipment to give a signal in the engine cab 
when the engine crosses the joint between n and m. 

The engine equipment may have several different forms, 
one of which is shown above the track in Fig. 2. One axle 
each of engine and tender, k and /, are insulated from each 
other, and are connected through the coils of two magnets, 
p and /. In the Woodhead trials the tender was insulated 
from the engine. The armature which plays between the 
poles of these magnets is adapted to make contact at s 
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or at , completing the cireuit of a battery, u, through 
the white lamp or the red lamp respectively. When 
the engine crosses the insulating joint above referred 
to, the pressure between n and m causes a current to 
flow through the coils of magnets, 7 and q, and the 
direction of the current determines whether the arma- 
ture is attracted up or down, to light the white or 
the red lamp. When the current flows from * to l, then 
the armature is attracted downward, lighting the red lamp, 
and indicating that either block AB or block BC is 
occupied. hen both blocks are clear, the battery j 
sends current from m to ^» or by way of axle l to k, so 
125 the armature is attracted upward and the white lamp 
ights up. 

It vill be noticed that a small battery, r, is arranged on 
the engine for a local circuit through the coil of magnet 9 
in such a way that no polarised armature is required, while 
at the same time the battery 7 acts to hold the armature 
in place, either up or down, while passing through the 
block. When an insulated joint is reached, the circuit of r, 
through magnet p, by way of the rail back to h is broken, 
and magnet q, being still energised, the armature drops and 
lights the red lamp. Thus the engine always gets a red 
signal the moment it passes an insulating joint. unless at 
the same moment the “Clear " impulse from the track relay 
operates to keep the white lamp alight. In order to avoid 
this action while crossing the insulating rail joint at the 
rear end of block A B, this joint in the two rails is 
staggered longitudinally a distance of half a rail length, 
or at least a distance greater than the interval between 
axles, k and I. 

Those of our readers who are interested in railway 
signalling will do well to follow these connections through 
in detail. For convenience of others, the arrangements 
may be briefly summed up as follows: A local battery is 
connected between the two rails, forming one block section, 
and these rails are also bridged by a coil of a relay. All the 
time the relay is excited a clear signal is given to the two 
previous sections If the local battery is short-circuited 
by the wheels of a train, or if there is an interruption in 
either rail circuit, the relay falls, and a danger signal is 
given to these two previous sections. The arrangements 
are such that after the driver has received the danger signal 
he can still proceed slowly overthe next block, keeping a good 
look out for any obstruction on the block which has given 
him the signal. The advantage of the system for a line which 
is laid out for express traffic is obvious, as it removes the 
difficulty of reading fixed signals under certain atmospheric 
conditions. It also brings the signal directly under the 
notice of both driver and stoker, owing to the positions of 
the lamps in the engine cab. It is, however, not such a 
system as can be worked automatically at a large junction 
or at the terminus of a line in London. We have discussed 
mis point with Mr. Miller, and he agrees that under 
these conditions it would not be feasible so displace the 
present systems of signalling. There is no reason, how- 
over, at all why these lamps placed in the engine cab 
should not be used to repeat the signals given by the 
present systems at termini and at junctions. It has been 
used with success on the line of the New York Central 
and Hudson River Railway, in and around the well- 
known Park Avenue Tunnel. A considerable length of 
Chieago and Eastern Illinois Railway has also been 
equipped with the same system. In the first instance it 
is worked in conjunction with a controlled manual signal 
mechanism, but the principle is generally the same as 
that described above. 

The details of the equipment at Woodhead were interest. 
ing. The insulated joints in the rails were made in the 
following way: A channel iron formed a soleplate under 
the ends of the rails. Inside this was a layer of strong 
fibre insulation. This was protected mechanically from 
abrasion by two short iron plates, one under each rail end. 
In the sleeve so formed the ends of the running rail rested 
with a layer of insulation between them. The usual iron 
fishplates were replaced by wooden blocks, which were 
bolted up by six bolts, three through each rail. The 
holes in the rail were bushed, so that the bolts should not 
make connection from the one rail to the other through 
the iron back plates, which strengthened these hardwood 


blocks. At points the insulation between the two moving 
tongues is obtained by an insulating coupling in the tie-rod. 
On the engine itself, instead of insulating two axles as 
mentioned above, the tender was insulated from the engine, 
so that when passing over a insulating joint the current 
from the engine to the tender, or vice versd, should operate 
the lamp relays. The energy for lighting the signal lamps 
on the engine and also those which were placed in the 
saloon of the experimental train was obtained from a small 
dynamo, which was driven by a 4-h.p. steam-turbine on the 
engine. The system worked well on Friday last, but it 
remains to be seen how far this permissive block system, 
common in America, will be accepted by signalling experts 
in this country. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS, 


557. How is it that shocks can be felt, as the writer has experienced, 
in arc lamp posts, the bases of which are some distance in the 
ground, by merely touching the outside of the post while standing 
on dry pavement? The leak on to the post was found on the 
incandescent circuit of 110 volts pressure.—P. C. 8. 


558. A new direct.current motor of 20 h.p., four-pole, is coupled to 
supply mains at 480 volts. A few minutes after starting up (with 
or without load) the carbon brushes eommence to spark periodi- 
cally—i.e., the sparking gradually builds up, then dies away 

in. This recurs at comparatively slow intervals of time at 
first, but each succeeding interval is shortened, and the sparking 
increases in a wave or surging manner, until ultimately the 
sparking is so intense that it bridges over the 23in. gap between 
+ and — brushes and blows the fuses. Can any reader explain 
the cause of this’ The motor is correctly coupled up and runs at 
correct speed.—F, S. 

ANSWERS. 


Question No. 550.—Can any of your readers give a satisfactory 
d ore of the fact that escaping steam reaches a maximum 
velocity when blowing into 58 per cent. of its gross pressure ! 
Is there any simple means of proving this! 

Best Answer to No. 550 (awarded 10s.).—The fact that 
steam escaping from a vessel in which it is contained under 
pressure reaches à maximum velocity when the external 
pressure is 58 per cent of the internal pressure, is due to 
the principle that potential energy tends to be transformed 
into some other form of energy as rapidly as possible. The 
simplest explanation expressed in brief is that if the 
velocity of the escaping steam were greator than that 
obtained when the external pressure bears the above- 
mentioned ratio to the internal pressure, the actual weight 
of steam passing per second would be reduced owing to 
the increased specific volume (or lower density) of the steam 
in the escaping jet, the pressure of the steam in the jet 
being reduced necessarily, since any inerease in the kinetic 
energy of the escaping steam must be produced at tho 
expense of the initial pressure or potential energy, and 
therefore the transformation of potential energy into kinetic 
energy would not be the most rapid possible. The figure 
given for the ratio of pressures for the maximum velocity 
of efflux to be reached— namely, 58 per cent. cannot be 
obtained from theoretical considerations, since saturated 
steam escaping through an orifice becomes superheated, 
and its density is unknown in amount, although certainly 
less than that of saturated steam under the same pressure; 
the figure has been obtained as the result of an ex peri- 
mental investigation. llowever, it can be shown from 
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ealeulations based on tables of saturated steam densities 
that some such phenomenon as that under consideration 
should occur, and also that, taking into account the fact 
that certain false assumptions have been made, the figure 
58 per cent. appears to be quite rational. 

Consider the pressure energy and the kinetic energy of 
the steam in an escaping steam jet: make the assumption 
that the whole loss of pressure energy that has taken place 
has been converted into kinetic energy, then, since the 
kinetie energy is proportional to the loss of pressure, and, 
since kinetic energy varies as the square of velocity, we 
see that the velocity of the steam is proportional to the 
square root of the fall in pressure that has taken place. 
Now, the volume of the steam issuing in the jet equals the 
velocity multiplied by the cross-section, the latter being 
for any particular orifice a constant. Hence we may write : 


V =a /(P,- P. 
where V =volume per second passing any cross-section of 
the jet ; 
P, =the pressure of the steam at this cross-section ; 


P, =the initial steam pressure ; 
and a =some constant. 


But the weight of steam is got by multiplying V by D, 
where D is the density of the steam, and the maximum 
flow obtains, therefore when D V is a maximum. Making 
a second assumption—namely, that the jet consists of 
saturated steam—the value of D corresponding to various 
values of P, may be obtained from tables. 


Perhaps, now, the most satisfactory method of obtaining 
the value of P., which gives a maximum value to D V, is 
to take a special case, giving P, some definite value and 
plotting to any suitable scale a line giving the connection 
between V and P., also a line connecting D and Pr. These 
may be constructed on the same base, P, being represented 
horizontally and V and D as ordinates in the two cases. A 
third curve may now be constructed, still on the same base, 
the ordinates of this curve being the products of the 
ordinates of the first two, so that this third curve will 
show the connection between weight of steam and final 
pressure that would have existed had our assumptions 
been correct. The diagram shows these curves, the 
initial pressure has been taken as 100lb. per square 
inch absolute, the vertical scale is not shown, it is 
quite unimportant, and in no way affects the value 
of P, at which the maximum flow of steam is found 
to take place; indeed, it appears from consultation of 
saturated steam density tables, that the character of the 
curves would not be affected appreciably whatever initial 
pressure we had taken in the example. From this diagram 
the maximum flow would appear to take place when P. is 
65 per cent. of P,, so that even with such an admittedly 
rough ealeulation as the above, the point at whicb no 
further increase of flow is obtained when P. is decreased, 
lies sutliciently near that obtained experimentally as to 
show the reasonableness of the latter. It must be noted 
that although the quantity of curve falls off, and the 
velocity curve continues to rise after P, has decreased 
below 58 per cent. of the initial. pressure, this does not 
indicate what actually takes place, since this would be 
contrary to the principle stated in the opening paragraph 
of this answer. The velocity of the steam does not, there- 
fore, increase alter this point, nor does the quantity 
escaping diminish. Of course, the final pressure of the 
steam must be the same as that ot the space into which it 


THE ELECTRICAL ENGINEER, FEBRUARY 13, 1903 


is discharged, but this further fall of pressure is incapable 
of producing any increase of kinetic energy. 

Perhaps it is worth remarking at this point that the 
effect of reducing the lower pressures—supposed already 
58 per cent. of the higher pressure—is not by any means 
the same as that produced by raising the higher pressure ; 
whereas the first operation produces no change in the 
quantity passing, the second does materially increase it. 
This important point, which is not at all clear in some 
text-books, must be grasped, or confusion of ideas will arise. 

The fact as stated in the question can be easily proved 
experimentally with very simple apparatus. In a flange 
joint of a length of steam-piping insert a disc of suitablo 
material pierced with à small hole, making the joint with 
asbestos packing on each side of the disc. Quite a variety 
of materials may be used for the construction of the disc 
mica, glass, slate, or metal sheet. Steam can be blown 
from any suitable source through the orifice; the amount 
passing in a given time may be easily determined by so 
arranging matters as to catch the steam in a small surface 
condenser. Pressure gauges can be fitted to the steam- 
pipe before and after the orifice disc. This experiment 
has been carried out by the writer, whose object, however, 
was not to test the accuracy of the figure 58 per cent.— 
SUPERHEAT 


Answer to No. 550 (awarded 7s. 6d.).—If a fluid flows 
adiabatically—:7.^, under such conditions that the only 
heat gained or lost by it is that corresponding to work done 
upon or by it—from a place where its pressure is p, and its 
velocity nothing to a place where its pressure is p,, the 
work done during expansion .is entirely expended in 
imparting kinetic energy to the fluid itself. Now, if the 
fluid expand by a small amount, 4 v, its pressure mean- 
while being p, the work done during expansion is p d v, 
whatever law may govern the relations of p and v, provided 
d v be sufficiently small. Evidently the whole work during 
the expansion is the sum of a great number of such pro- 
ducts, p d v, as p falls from p, to p, or in the notation cf 


the calculus, 
Work done f” pdv. (1.) 
Ps 


Now, when a substance expands adiabatically, the 
pressure and volume are connected by the relation 


pw=r (ii) 
Hence, by differentiating, it 


( n J 
l „ T 
* 


d ep 
y 


where y and c are constants. 
may be seen that 


(iii.) 


and substituting in (i.) 


Ed ul 
Work done sj p "dp 


C : 1 - 1 1 - 1 
— J Y H 
y- 1 h -P 


If a cubic foot is now taken as the volume, v, its weight 
at the pressure, 7, being w,, =, and the kinetic energy 


which is equal to 


at a velocity, V, is E Hence 


tl 


- 1 1 — 1 
wy V = v Py . „ 1 / 1 » 
2 „ — 1 I) - fru 


1 
/ 2 % yy x 135 : 
: X 7 " (iv.) 
NI wey (y~ 1) J'i = c 


If the right hand side of (iv.) be differentiated and 
put equal to 0, the ratio of p, to p, so found is that at 
which the velocity of flow is greatest. The weight of a 
volume of fluid depends, of course, on its density, which 
increases if p, Increases, and consequently at this maximum 
velovity the greatest weight of fluid does not necessarily 
flow from one place to the other. If A be the area of 
cross-section of the stream in square feet, the weight passing 
per second is evidently A V wr. 


and V= 
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Writing w, as w, (5 J'—tor from (ii.) p, v, — p, b, and 
1 


Jæ E where, weights being inversely as volumes, 
2 1 1 

Ut zs [E —and denoting the ratio P? by q, it may be seen 

V Pı Pı 


by substituting in (iv.) that 

, 1 
Weight flowing per sec. = A nd l (a -q z) 
7 — 
5 „ 
and by differentiating this, the ratio 9 giving the 
maximum weight may be found. 


Thus 
2 1 2 1 
af- l+- 2 -1 = > 
2 = „ a -) y = 0, 
"C q v ) 7 g” (1+; q” 
y 
whence q= ce — 
1 (1*1) p o 
pre E y 


For air y is 1:408, for superheated steam 1'3, and for dry 
saturated steam about 1°13, so that in the latter case 
log q = log 1:065 x — 8°7 
= 1°7620585 
9.57911, 
or, considering the uncertainty in the value of /, 58. The 
correctness of this ratio has been confirmed by the experi- 
ments of Napier. 

The mathematical proof given above is, I believe, 
reduced to the simplest form in which it is capable of 
being expressed. 2. 

Answer to No. 550 (awarded 58.).— The explanation of 
the fact referred to by G. G. S." is only obtained by 
ine ae limitations upon theory as actual experiment 
compels. At first sight there would appear to be no 
satisfactory explanation, because it is known that the 
velocity of the escaping steam increases as the difference in 
pressure of the supply and exhaust increases. This is 
clearly shown by the curve of velocities, A B, plotted by 
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calculating the velocity of the escaping steam, when flowing 
into a space whose pressure varies successively between 
that of supply steam and zero. The equation for the 
velocity as given by Prof. Perry is | 


v=" (p, - Py) x 144 (1) 
0 
where v is the velocity in feet per second ; 
g the acceleration due to gravity ; 
wp the weight of one cubic foot of steam at supply 
pressure ; 
pi the pressure of supply in pounds per square inch; 
p, the pressure of exhaust at the time. 
On inspecting the curve obtained, there appears to be no 
finite maximum velocity. 


——— 8 .. ̃ — d] 


We must now consider another point in the flow—viz., 
the point at which the maximum weight flow of steam 
occurs. If G. G. S." will accept following proof for 
pressure at which the maximum flows occurs, we shall see 
that this pressure is also that at which the maximum 
velocity obtains. If A is the area of eross- section of pipe, 
and v the velocity of the steam, the volume flowing per 
second is v A. If steam pressure is p, and % the weight 
of one cubic foot of the steam, the weight per second is 
W» A u, or since the steam expands adiabatically 

1 
from Prose Pa to p, Wo Varies as p,*, and w, varies 


as pi, Where s is the ratio of the specific heats at constant 
pressure and constant volume. Its value for dry saturated 


steam is 1:13. Let 2 = T0. From above, by substitution, 
Pı 
we get 1 
W=vAu, [D )s (2) 
Pi 


Substituting now the value of v from equation (1), we have 


We=p, zs hg 
s—l1'sp Py 
ia erem s 
=p, ws A Jon (1-: 2 Y (3) 
: s-1lp 


Solving equation (3) for W to be a maximum: The con- 
dition is to find what value of z will make the expression 
2 2 s-1 


zs —zs xz s a maximum. By differentiating W with 
respect to z and equating to zero we have 


2 1 
m 
2 „ 64 .) r =0; 
5 s 
EM E 
M. „„ 
2 s+1 
Putting s = 118 and x = 70 
: p 
we get Py = 576 p,—i.6., = 57°6 , pi. 


Thus the maximum weight flow occurs when the exhaust 
pressure is nearly 58 per cent. of the supply pressure. 
The reason for finding this pressure is that Napier 
found in his experiments that the pressure in the jet 
itself is never less than this same pressure at which the 
maximum weight flow occurs however small the pressure 
of the exhaust, and consequently the adiabatic expansion 
of the steam cannot extend beyond a volume consistent 
with this pressure. Hence, we deduce the fact that 
having a maximum weight flow at the same pressure as 
the limiting volume, we must of necessity have a maximum 
velocity of the steam. Consequently the velocity curve 
will take some form, such as AC B. DEF is the curve 
showing the weight in pounds issuing per second with 
supply pressure of two atmospheres and varying exhaust. 
This the writer thinks is a satisfactory explanation of the 
fact noted by “G. G. S. C. B. H. 


APPOINTMENTS VACANT. 


Assistant Engineors, Edinburgh Corporation electricity supply, 
£100 per annum, Feb. 10. Willesden District Council, £140 per 
annum, Feb. 24. See advertisement. 

Electrician, Bridgend Urban District Council, £130 per annum, 
Feb. 24, 12 noon. See advertisement. 

Electrical Engineer as assistant 
nent. W. H. Allen, Son, aud Co., 
Works, Bedford. See advertisement. 

Shift Engineer, Erith, Feb. 16, £91 per annum.  Purticnlars 
may be obtained from Mr. G. E. Heath, electrical engineer, Erith, 

Engine-Driver, Erith Urban District Council 328. per week, 
Feb. 16. Particulars may be obtained from Mr. G. E. Heath, 
electrical engineer, Erith. 

Jointer, Erith Urban District Council, 383. per week, Feb. 16. 
Particulars may be obtained from Mr. G. E. Heath, electrical 
engineer, Erith. 


in dvnamo-testing depart- 
Did., Queen's Engineeripg 


. 
234 


THE ELECTRICAL ENGINEER, FEBRUARY 18, 1908. 


THE 


ELECTRICAL ENGINEER. 


Published every Friday 
Price Threepence; Post Free, Threepence Halfpenny. 


Editorial and Publishing Offices: 
89-140, SALISBURY COURT, FLEET STREET 


LONDON, E.C. 


CONTENTS. 


NM f T eed etus eren! 250 
The Witton Works of the Companics’ Meetings and 
General Electric Company 222 Reports 237 
Seme Notes on Electric Legal Intelligence. 239 
Traction. —IV. ............... 229 Contracts for Electrical 
The Miller Electrical Signal- Supples 241 
ling System ... . ............ 230 | Traction Notes 245 
Questions and Answers......... 231 | Lighting Notes 246 
Appointments Vacant 233 | Provisional Patents, 1903 ... 250 


Wireless Telegraph y............ 251 


Model General Conditions ... 


Specifications Accepted ...... 
Companies’ Stock and Share 


Forthcoming Events............ 255]. Lib osceso tes -˙ͤ.d 251 
Correspondence ........ ......... 236 | Traffic Returns .................. 252 
TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 


are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
recewe our best consideration 


All communications intended for the Editor should be addressed 
C. H. W. Bieas, 189-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed 


TO ADVERTISERS. 


Advertisements should be addressed to the Publisher, 189-140. 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series cam be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 


“ THE ELECTRICAL ENGINEER” can be had by Order from 
any Newsagent in loum or Country, and at the various 
Railway Stations; or it can, if preferred, be supplied 
direct from the Office on the following terms : 


3 th 6 ths. 12 
United Kingdom. fe, Gd ua ba (6d x ha 0d 
Other Places bs. 6d. — 10s. 6d. — 218. Od. 


(Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. H. W. Bidds, 189-140, Salisbury Court, Fleet 
Street, London, amd be crossed “ Union Bank,” 


Bound Volumes of THE ELECTRICAL ENGINEER,” contuining 
half -years copies, bound in Dark- Blue Cloth, Gold 
Lettered, price Ss. Gd. New Volume, July to December, 
190.2, now rely. 


WIRELESS TELEGRAPHY. 


Day by day the papers contain paragraphs and state- 
ments relating to the progress of wireless telegraphy, 
which, if true, forecast great development in the near 
future. Many of us, however, are sceptical as to the real 
meaning of the statements, and rather incline to the 
opinion that all, or almost all, emanate from promoters or 
financiers. Be this as it may, let us for a moment assume 
that thore is as much use in wireless telegraphy as its 
backers desire, what is its real position as a commercial 
undertaking? We ought to have said that the newspaper 
comments are almost exclusively devoted to the boom- 
ing of the Marconi system. Mr. Marconi may be 
one of the most ostimable of living men, most enter- 
prising and energetic, but it is said, with a vast 
amount of truth, that there are systems other than 
Marconi’s, and that much of his success is due to the 
adoption of details belonging to other inventors and 
patentees. The point we have to consider has nothing 
to do with the truth or otherwise of any of these state 
ments, but is that any and all practicable systems of 
telegraphy are Government property under the Telegraph 
Acts, and that investors invest their money at their own 
risk under the proviso that at any moment the Post Office 
may lay an embargo on the work, saying, “This is our 
privilege, and not yours.” There is no getting away 
from the feeling that whenever the Government deems 
its monopoly in danger from competition, it will obtain 
a legal opinion that this new departure comes within 
the four walls of its charter. This brief history of 
wireless telegraphy contains some such information as 
this: that the Government officials have probably kept 
themselves fully acquainted with every step that has 
been taken ; that originally they and Marconi were experi- 
menting in common ; that for some reason or other, 
probably because other systems seemed more promising, 
there was a severance, Marconi going his way, the officials 
theirs. The former obtained private assistance, and haa 
greatly developed his system ; has seen it usefully adopted 
in various directions, and sees its use rapidly extending where 
the conditions are favourable. Naturally, Marconi and hia 
friends desireto prove hissystem suitable to other conditions, 
hence their constant experimental work, tbe results of which 
we have continually before us either accurately or other- 
wise stated. "Thus private enterprise is exploiting wireless 
telegraphy as it exploited telephony. Will the result be 
the same, and a Government department reap the crop the 
seed of which it has not sown, but which has been sown 
and paid for by private individuals! Of course, as stated 
previously, we assume that Marconi is going to do all his 
friends promise—at present we cannot see the least possible 
chance of this being done—and if such a state of things 
comes to pass, we ask, What will be the position of the 
Government as a monopolist, and what the position of 
the investors in the Marconi development of wireless 
telegraphy ! 


MODEL GENERAL CONDITIONS. 


The form of model general conditions now issued by the 
Institution of Electrical Engineers will afford a test as to 
the readiness of electrical engineers to sacrifice their 
individuality for the common good. Such general condi- 
tions as appear in specifications for electric works have 
previously been drafted by the purchaser’s engineer, and 
the electrical contractors have had little or no voice in 
the matter. It is frequently found that these general 
conditions contain clauses which are not reasonable, and 
which could not be upheld in a court of law. When, 
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therefore, a contractor takes up work under such 
conditions, he does so relying on the supposition that the' 
clauses in question will not be operative. The model 
general conditions now before us are the result of the 
joint efforts of all parties concerned. In their prepara- 
tion the committee of the Institution consulted the Elec- 
trical Plant Manufacturers’ Association, the Cable Manu- 
facturers’ Association, the Municipal Electrical Association, 
and the Engineering Employers’ Federation. Afterwards 
the clauses were discussed at an ordinary meeting of the 
Institution, so that they have felt the influence of all 
concerned. They show markedly the influence of the 
contractors, as the following points indicates. Thus, if the 
purchaser cannot take delivery, he must pay for the storage 
of the goods ordered ; a contractor shall be responsible for 
the expense caused by mistakes in his drawings only if the 
same drawings have not been approved and signed by the 
engineer; the engineer's certificates shall be honoured by 
payment within thirty days, etc The first and last examples 
are reasonable and fair, but we doubt if the second one 
will find general acceptance. It is obviously impossible 
that any such model conditions shall meet every case, as, 
for instance, the damage for delay in completion must 
. vary with urgency in the need for the plant. We trust, 
however, that the conditions will be as widely adopted as 
possible, with an attached list of modifications made so 
that departures from uniformity may be easily noted. The 
result both as to time saved and in reduction of disputes 
will then repay the labour expended on the preparation of 
the model conditions. 
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FORTHCOMING EVENTS. 


FRipAY, FEB. 13. 

Institution of Electrical Engineers (Dublin Section). —At 8 p.m., 
ordinary meeting. Paper: ''Some Notes on the Electric Light- 
ing of Rathmines, by Mr. G. F. Pilditch. 

Mownnay, FEB. 16. 

Society of Arts.—Cantor Lecture. Paper Manufacture," by Mr. J. 
Hubner (Lecture III.). 

Institution of Electrical Engineers (Newcastle Section). —Ordinary 
meeting. Paper: Some Notes on Continental Power-Hovse 
Equipment," by Mr. H. L. Riseley. 

TuEspAy, FEB. 17. 

Institution of Electrical Engineers (Manchester Section).- At 
7.50 p. m., 1 meeting. Paper: The Possible Develop- 
ments of Electrical Driving in Factories due to the Supply of 
Electricity at Cheap Rates by Large Power Compenies, by 
Mr. J. 8. Highfield.” 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper to be further discussed: ‘‘ The Manufacture and Efficiency 
of Armour-Piercing Projectiles,” by Mr. D. Carnegie. Paper to 
be read, time permitting: ‘‘ Mechanical Handling of Material,” 
by Mr. G. F. Zimmer. 

WEDNESDAY, FEB. 18. 

Institution of Civil Engineers. — At 2.50 p. m., students’ visit to 
the works of the Kew Bridge. 

Royal Meteorological Society.—At 7.50 p.m., ordinary meeting. 

Institution of Electrical Engineers (Students’ Section) — At 
7.50 p.m., ordinary Ww Paper: ''The Paralleling of 
Alternators," by Mr. A. G. Ellis. 

THuRsDAY, FEE. 19. 

Tramways and Light Railways Association.—At 4.50 p.m., 
ordinary meeting to receive report and balance-sheet and elect 
eouncil. 


Fripay, FEB. 20. 

Institution of Electrical Engineers (Students' Section).—At 
3 p.m., visit to the Board of Trade Electrical Standards 
Laboratory. 

Royal Institution. —At 9 pm., Principal E. H. Griffiths on ‘‘ The 
Measurement of Energy. 

Institution of Mechanical Engineers.—At 8 pme ordinary 
meeting. Papers: Hydraulic Experiments on a Plunger Pump,” 
by Prof. J. Goodman ; and ‘‘ Experiments on the Etliciency of 
Centrifugal Pumps, by Mr. T. G. Stanton, D. Sc. 

SATURDAY, FEB. 21. 

Junior Institution of Engineers.—At 5 p. m., visit to the East 
Greenwich Works of the South Metropolitan Gas Company. 
North-East Coast Institution —General meeting, West Hartlepool. 
Glasgow Scientific Society.—At 7.50 p. m., ordinary meeting. 

Paper: ‘‘ Water v. Steam," by Mr. James Andrews. 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard.” 


ELECTRIC LIGHTING CHARGES. 


SIR, — Please forgive my calling your attention to an 
error on p 202 of your last issue. The Aston tradesmen 
have not been asked to grapple with the mysteries of the 
maximum demand system. of charging, and if for their 
sins they had heen so punished, I am convinced that three 
hours would not have sufficed to make them understand 
it. The system we propose to adopt is Kapp's time switch, 
and this, as you are aware, requires no explanation Any 
eurrent used between 7 p.m. and 9 p m. is charged at 6d., 
and the rest at 14d. 

The Aston tradesmen are very anxious to get their 
eurrent at the cheapest possible rate, but they do not 
realise that tbe more universally thoy use electricity the 
lower the average prico becomes. At Dudley, where the 
same system is adopted, electricity is cheaper to nearly all 
consumers than gas, and the average price obtained last 
year was 2d. per unit, and is equivalent to gas at about 1s. 
per 1,000 cubic feet. 

I do not wish to worry you or trespass on your valuable 
space, but [ should like to add that this is the only system 
that effectually prevents the overlapping of the lighting 
and the motor loads; all motor consumers shut down their 
motors during the 6d. rate period, and lighting consumers 
have an inducement to be economical. To what extent 
this appeals to them it is, of courae, impossible to say, but 
the fact remains that during last year the lighting load 
factor was nearly 20 per cent., and the total costs per unit 
generated were as low as any in the country.—Yours, etc, 

REGINALD P. WILSON. 
London, S.W., Feb. 7, 1903. 


PARALLEL RUNNING OF TRANSFORMERS. 


Sig, —On reading the answers to Question No. 548, 
which appear in your current issue, I note that more than 
one writer states that for the satisfactory parallel working 
of two transformers it is essential that both should have 
the same voltage drop at various loads. 

“H.B D" writes: For parallel working the two trans- 
formers want to have the same secondary voltage and the 
same drop with different loads —i. e., each transformer must 
give equal voltages on secondary at all loads, so that they 
share the load equally between them.” .“ writes to the 
effect that a requirement for the satisfactory running of 
transformers in parallel is: “similar shape of 1290 day 
voltage curve both on induetive and non-inductive loads, so 
that the secondary voltages at equal percentages of full 
load may be the same in all the transformers." 

Both these writers appear to have made the rather 
common error of supposing that the distribution of load 
between two paralleled transformers depends directly 
upon their relative secondary “drops.” This is far from 
being the truth, insomuch that it is possible to have a 
transformer of large secondary drop running parallel with 
one of small secondary drop, and yet have the former 
taking more than its share of the load, and the latter less. 

If a transformer contained resistance only, the state- 
ments of H. B. D." and *Q." would be correct, and the 
currents would be inversely as the secondary drop,” as 
with direct-current generators or batteries. But the 
reactive component of the drop in a transformer entirely 
alters this condition. A transformer may be represented 
by an impedance coil, and the distribution of load in 
paralleled transformers is inversely as their relative 
im pedances.— Yours, etc , R. C. CLIN KER. 

Rugby, Feb. 8, 1903. 


POLYPHASE MOTORS. 

SIR,—I have read with interest in the Electrical Engineer 
the series of articles on “Polyphase Motors.” I should 
like to point out what appear to me two slips in the issue 
of Dec. 19 last. On p. 877, line 7, V volts, instead of 
A/ 8 V volts ; and on p. 878, second column, line 25, “ circuit 
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through the secondary is closed,” instead of “ circuit through 
the secondary is open.” 

As I feel sure the articles will be widely read, it might 
save some beginner from a misconception if it could be 
published as errata after the next article.—Yours, eto., 


Manchester, Feb. 7, 1903. N. WEST. 


STARTING SWITCHES. 


SIR, —In the letter in your last issue on the above subject 
a further mistake is made. The diagram labelled Correct 
Method is incorrect, for the reason that when the lever 
is on the first contact usually over 90 per cent. of the 
voltage of the supply is absorbed in the starting resistance, 
which would leave only less than 10 per cent to excite the 
fields, rendering starting under load, or even at all, an 
impossibility. 


N 


l 
| 
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A. —Plan of Connections. F, fleld ; L, line: A, armature. 


The enclosed diagram, marked A, is the method 
adopted by the standard makers of this class of apparatus, 
but has the drawback of allowing the shunt field current 
to pass through the starting resistance as long as the 
motor runs, which has two disadvantages : (a) the motor runs 
with weakened field owing to the reduction of the shunt 
current, and therefore runs at higher speed or reduced 
torque; (b) the resistance is continuously converting the 
watts lost in it into heat, a serious matter in all sand-box 
or enclosed types of starters. These disadvantages are in 
proportion to the percentage of energy used for field 
excitation. | 
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B. —Plan of Connections. 


Diagram B shows a method of connecting which I have 
found adopted, in standard articles, only in the Perfecta 


resistance apparatus. This has the advantage of cutting all I companies 
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resistance out of both armature and field circuits at the 
* full-on " position. 

In conclusion, I would add that the “incorrect method ” 
you illustrated is actually used in one make of starters, 
and illustrated in the catalogue of them, and although 
wrong in practice, is, curiously enough, that specified in 
the rules of one fire insurance office which bears the 
signature of a consulting electrical engineer. However, I 
am glad to say that a recent interview with the surveyor 
of that office convinced me this rule, with its great risk of 
damage to the insulation of the motor and shock to the 
operator, was chiefly observed in the breach. 

I trust you will have more correspondence on the 
question of motor starters and regulators, subjects but 
little appreciated or understood by makers, fixers, or users 
of motora.— Yours, etc., JUSTUS ECK. 


Chiswick, W., Feb. 7, 1903. 


Sin,—I would deem it a favour if you would kindly 
convey to Mr. P. P. Dean, through the medium of your 
eorrespondenee columns, my best thanks for his friendly 
criticism and correction of my answer to Question No. 547.— 
Yours, etc., T. W. 


PERSONAL. 


Mr. A. S. Barnard, the electrical engineer of Hull, has Leen 
appointed by the Colonial Office as electrical engineer for the island 
of Ceylon, at a salary of £1,000 à year. Mr. Barnard has been with 
the Hull Corporation about eight years. 

Mr. Thomas Henry Parrott, M.I.M.E., general manager of Messrs. 
Belliss and Morcom, Limited, has been elected to a seat on the Board 
of the company, and will in future act as general manager and 
director. 

The Bradford City Council have increased various salaries, including 
that of Mr. C. W. Shepherd, the tramways traffic superintendent, 
whose stipend is to be raised from £200 to £250. 

A proposal to grant £1,000 to Mr. F. W. Lacey, the borough 
surveyor, in recognition of his valuable work in designing and super- 
vising the carrying out of the tramway scheme, including the erection 
of the generating station, car and shed, ctc., has been referred to a 
committee of the whole Council. Mr. I. Bulfin has been appointed 
borough electrical engineer, in charge of the generating stations, and 
assistant tramways engineer, at a salary of £500 per annum. 

Mr. D. J. Barnes, of Birmingham, has been appointed as telephone 
manager to the Brighton Corporation at a salary of £250 per annum. 

Mr. Fuller leaving Ayr, Mr. Roland Marshall, chief assistant, has 
been appointed burgh electrical engineer at a salary of £200, to be 
raised to £250 after six months. 

The formal appointment of Mr. W. R. Kelsey, B. Sc., A. I. E. E., 
principal of the Taunton Municipal Technical Institute, as electrical 
inspector for Taunton, has been confirmed from the Board of Trade. 

The Electrical Committee of the Swansea Corporation have decided 
to increase the salary of Mr. Prusmann by £150 a year on condition 
that he remains five years under the Corporation. 

Mr. Smith, the Tunbridge Wells assistant electrical engineer, has 
obtained an increase of £20 per annum in his salary. 

Two applicants have been selected for the post ot assistant engineer 
at Maidenhead—viz., W. G. Nullington, of Rochdale, and R. W. 
Jones, of Shrewsbury—the salary to be £80 a year, with increase of 
£10 yearly to £100. 

The Hastings Town Council have passed a resolution tendering Mr. 
Leonard Andrews, M.I.C.E., the borough electrical engineer, the 
Council's best wishes for his future professional career. 

The salary of the chief engineer, Canterbury, has been increased’ 
from £250 to £275 per annum, and that of the clerk at the works 
from £1. 1s. to £1. 5s. per week. 

The resignation of Mr. C. W. Kennaway, resident electrical engi- 
neer, Whitby, has been accepted, and Mr. Louis Herbert King has 
been appointed resident engineer at £130 per annum, with a junior 
assistant at not exceeding £65 per annum. Mr. Gill is to be pro- 
moted to the post of station superintendent at 5s. per week extra 
salary. 

The Willenhall Council have decided to pay to the surveyor (Mr. 
T. E. Fellows) the sum of £40, and the road foreman (Mr. Lees) the 
sum of £10, for special and extra work done by them in the super- 
vision of the construction of the electric tramway. 

Mr. F. J. Warden Stevens, engineer, has been asked to superintend 
the construction and carrying out of the necessary works in connec- 
tion with the Wednesbury electric lighting scheme. 

Mr. G. E. Heyl-Dia has resigned his office as managing director of 
the 8t. Helens Cable Company, Limited, and intends in future to 
practice at Stretton, near Warrington, as a consulting electrical and 
chemical engineer. 


Electrical Engineers (R.E.) Volunteers.— We understand that 
the Secretary for War has approved of the Electrical Engineers (R. E.) 
Volunteers A" corps, which supplied a large number of officers and 
men for special duty during the late war, being increased by two 
rom April 1 next. 
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COMPANIES MEETINGS AND REPORTS, 


ANGLO-AMERICAN TELEGRAPH. 


The half-yearly meeting of the shareholders in thie Company was 
held on the 6th inst. at Winchester House, E.C., Mr. F. À. Bevan 
presiding. 

The Chairman, in moving the adoption of the report, which 
appeared in our last issue, said it was very satisfactory that the result 
of the working of the last quarter of the year had been such that they 
were able to pay the preferred the whole of their dividend, and to 

ive something to the deferred. There was a decrease in the first 

alf of the year, but the increase in the second almost made up for the 
former. In regard to the renewal fund, with the addition proposed 
by the accounts, the total reached was £948,473. It looked very 
much as if by the end of this year that fund ought to come very near 
the million which had been held out as the great object of the directors. 
He would not like, however, shareholders to go away with the idea 
that they would be able at the end of the year to take anything less 
from their profits for keeping up their plant. In these days of keen 
competition it was most important to keep up their cables in the most 
efficient way possible. As to wireless telegraphy, in regard to com- 
munications between ships and with ships and the shore, great things 
had been done, but he did not think it had been proved to be a 
commercial success, "Their system, however successful Marconi might 
be, would take a good deal of beating. In conclusion, the Chairman 
referred briefly to a visit he had paid to America, and assured the 
shareholders that although competition was intense, evory effort was 
being made on the other side to secure traffic for their cables. 

The motion was agreed to, and the Chairman, in reply to a share- 
holder, said he hoped they would be successful in coming to some 
arrangement with the Commercial Company to share equally the 
messages from Australia over the Pacific cable. 


LONDON UNITED TRAMWAYS (1901). 


The ordinary general meeting of the shareholders in this Company 
was held at the offices, Chiswick, on Wednesday, Mr. George White, 
presiding. 

The oe in their report for the year ending Dec. 31, 1902, 
stated that during the year great progress had been made with the 
works of construction and equipment of the new lines. Of the tram- 
ways under construction, totalling 15 miles of route and 254 miles of 
single track, six miles of route have been opened for traffic. The 
remaining portions of the Hampton Court group of lines through 
Hampton to Hampton Court returning through Hampton Wick and 
Teddington to the Hampton-road Junction are practically completed, 
and will be ready for opening at Easter. Car-sheds and workshops 
have been erected in Hampton-road, Teddington, and these, with 
nearly two miles of storage sidings to accommodate upwards of 
200 cars, are now ready for the reception of the rolling-stock. The 
new cars will all be in hand before Easter. Proposals were submitted 
last session for the approval of Parliament to authorise valuable 
extensions from Kingston-on-Thames to Wimbledon, from Hammer- 
smith Bridge via Barnes and Mortlake to Richmond, and the electrical 
conversion of the Company’s existing horse tramway between Kew and 
Richmond, as also a line from the Uxbridge-road across to Hammer- 
smith, which will give the Company's passengers from Hanwell, 
Ealing, and Acton a direct route to Hammersmith-broadway and the 
District Railway as an alternative to the existing terminus and inter- 
change facilities at Shepherd’s Bush. The directors succeeded in 
obtaining an Act authorising the whole of their proposals, except the 
comparatively short piece of line in Bridge-road and Hammersmith 
Bridge. The London County Council are now applying to Parlia- 
ment to authorise the construction of this short piece of line, 
but they are prepared to lease the same to the Company. 
The Company’s Act provides that the enlarged system of electric 
tramways now authorised for the borough of Richmond shall not be 
purchasable until at least 30 years hence. Powers were also obtained 
authorising the Company to enter into working agreements with 
railway companies for through bookings. An agreement has been 
sealed by the Middlesex County Council, and is in force until 1919, 
whereby they undertake not to promote tramways or light railways 
in the company’s territory in Middlesex, to support the Company’s 
applications from time to timo, and to oppose any other company or 
person promoting schemes within that area. During the past few 
months arrangements have been made for working in friendly rela- 
tions with the Underground Electric Railways of London, Limited, 
the company which controls the Metropolitan District Railway, the 
Great Northern. Piccadilly, and Brompton Railway, the Baker-street 
and Waterloo Railway, and the Charing Cross, Euston, and Hamp- 
stead Railway, in pursuance of which it is intended that 
all the allied railway companies and this Company shall 
issue through tickets over the respective systems. The opera- 
tion during the past year of that portion of the Company’s 
undertaking which has so far been opened for traffic has resulted in 
Cross receipts amounting to £222,256. 15s. 10d., and the working and 
general expenses and renewals are £120,938. 16s. 1d., leaving a net 
revenue of £101,517. 19s. 9d. After payment of the debenture 
interest and the dividends on the 5 per cent. preference shares there 
remains £50,156. 83. 7d., out of which an interim dividend at the 
rate of 8 per cent. per annum less income tax, amounting to 
£22,552. 12s. 7d., was paid in August last, leaving an available 
halance of £27,603. 16s. Of this amount it is proposed to appro- 
priate £23, 346. 2s. 5d. in payment of a final dividend on the ordinary 
shares for the half-year ending Dec. 31 last, at the rate of 8 per 
cent. per annum, less income tax, and to carry the surplus of 
£4,257. 138. 9d. to the credit of the next account. The total 
number of passengers carried during the year was 36,209,737. 


The directors will shortly determine which of the other groups of 
lines authorised, but not yet constiucted, covering in all about 
45 additional route miles, shall be next taken in hand, and they will 
probably proceed with the lines over the Kingston and Hampton 
Bridges, connecting up the borough of Kingston-on-Thames and 
Surbiton with London. 


ABSTRACT OF REVENUE ACCOUNT. 


Dr. Expenditure. £ ad, 
Traction epenns EEEE AE 19,187 3 8 
Traffic ex DeDlOR. .,... 8 69,958 4 2 
General expenses ..... C 9,551 0 3 
Maintenance and rene walls ̃ 22,242 8 0 

Total expendit ure 120,938 16 1 
Balance, being net revenue carried down .............. ... 101,317 19 9 
£222,256 15 10 

Cr. Receipts. £ 8. d. 

Traffic and sundry receipts ......... Em ....222,956 15 10 
£222,256 15 10 
ABSTRACT OF BALANCE-SHEET. 

Dr. Capital and Liabilities. £ s, d. 
Sharo Capital l1l!l odessa ua 1,447,563 0 0 
4 per cent. mortgage debenture stock ........... ... .... ... 825,000 0 0 
Sundry creditors and credit balance 40,170 2 9 
Balance at credit of revenue account. ee. 46,057 4 3 

£2,358,790 7 0 

Cr. Expenditure and Assets. 

Tramways and light railway undertakings, properties, 8 s. d. 

and equipment, etoUu P . 1,694,259 2 7 
New construction works and equipment, properties, etc.622,935 13 2 
Deposits with local authorities 7,900 0 0 
Stores and materials on hand .......................... eere 15,657 16 0 
Sundry debtors and debit balances ........................... 1,295 15 8 
Cash at bankers and in hand .. ...... o ........... „ 16,782 1 7 


£2,358,790 7 0 


The Chairman, in moving the adoption of the report, said that 
when the complete Hampton Court group of lines were opened at 
Easter, they would form the pleasure lines for the whole five or six 
millions of London's population. Passengers would be able to take 
an electric car either at Shepherd's Bush or Hammersmith. broadway 
every 24 minutes from the first thing in the morning and to return at 
equally quick intervals up to midnight, on every day throughout the 
summer. Their arrangements would enable them on any and every 
day throughout the summer to carry out and bring back 100,000 
passengers. Each Sundey last summer they averaged 150,000 
passengers for the day. and this fact was enough to instance the 
almost boundless possibilities of the traffic they would have to 
handle. They had informed the Middlesex and Surrey County 
Councils that they were prepared to connect up their systems 
over the new Kew Bridge when public convenience demanded it. 
Long ago he had told his colleagues that once he saw the Company in 
an assured position he should wish to retire, and he could now do so 
with perfect confidence that their interests would not suffer, as he was 
to be succeeded in the chair by Mr. C. T. Yerkes, the chairman of the 
Underground Consolidated Electric Railways of London, who was also 
known to them all as one of the most capable chairmen of street 
railways and tramways that America or London had ever had. Mr. 
Clifton Robinson, their able and energetic managing director and 
engineer, would continue 1n those same positions to devote himself to 
their services. 

Mr. J. Clifton Robinson seconded the motion, which was carried 
without discussion. | 

Atan extraordinary meeting held immediately afterwards resolutions 
were adopted approving the promotion of certain Bills in this session 
of Parliament. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT. 


The ordinary general meeting of the shareholders in this Company 
was held on Tuesday at the offices, Carnaby-street, Golden-square, W., 
Colonel Eustace J. A. Balfour presiding. 

The Chairman, in moving the adoption of the report (vicc last 
issue), said that the position of the Company, upon which he con- 
gratulated the shareholders a year ago, had been fully maintained. 
The equivalent of 20,850 8-c.p. lamps had been added during the 
period under review, making a total of 232,685. On the other hand, 
the price of coal had been considerably reduced, so much so that an 
increased sale of nearly 1.000,000 units above that of 1901 had been 
made with the coal bill of £2,400 less. Rates were always with them, 
and always rising ; they would see from the revenue account what a 
heavy burden they formed on the Company's undertaking ; but, 
thanks to the large increase of output, the standing charges had 
been reduced, and further economies in the cost of generation had 
led to a saving of over a farthing per unit on the cost of electricity as 
delivered to their consumers. The directors, therefore, after allowin 
the proper provision for depreciation and torother matters, recommende 
the usual dividend to be paid, making for the sixth year a distribution 
of 144 per cent. on the ordinary shares The Carnaby-street station 
was now complete in its final form and equipped with a full steam 
zenerating plant, and already two large transformers had been 
duum in the special room constructed for them in connection with the 

igh-pressure supply from the Grove-road station of the Central Elec- 
tric Supply Company. This supply, which was first given to them in 
December last, had been maintained with regularity since, and had 
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pe every satisfaction. 
dealt with from the Central Company's works, the high-pressure 
currents from the Grove-road station being conveyed from Garuabiy: 
street and Mason’s-yard stations, and there transformed into currents 
of normal pressure for supply to consumers. Ample provision could be 
made at both stations for the accommodation of a large quantity of 
such transforming plant without further alteration to the buildings or 
heavy capitalexpenditure. For the information of this Company’sshare- 
holders, an account giving full details of the capital expenditure of 
the Central Electric Supply Company had been sent to them, and from 
that statement they would see that a sum approaching £350,000 had 
now been expended, representing the cost of the large freehold site of 
some seven acres and of the complete building for a plant equipment 
of 13,C00 h.p. with the greater portion of this plant already in posi- 
tion. This would be m di in regular service with the West- 
minster Electric Supply Corporation, Limited, and to this Company. 
The ordinary share capital—£100,000—had been provided in equal 
moieties by these two companies, and the debenture issue of £250,000 
was covered by their joint guarantee. It had been further deemed 
expedient by the two companies to relieve the capital aocount charges, 
representing the interest on this loan and other necessary expenditure 
incurred during the period of construction. They had, therefore, 
divided between them the sum of £16,704 to balance the account. In 
the accounts of the St. James’s Company they would see that the half- 
share, amounting to £8,352, had been placed as a charge upon 
revenue. The effect of this was to give the Central Company a fair 
start, so that they would have no suspense account to be written off 
in a short period as a charge upon electricity supplied to this Com- 
pany, for, in consequence of the large capital employed, some time 
must elapse before it could be fully remunerated, and, in the 
meantime, the charge for services to the two companies must be 
maintained at a figure to cover expenses. In view of the effect this 
would certainly have on the cost of supply for a year or two to 
come, the directors had thought it best to open a contingency 
fund which would be appin to meet any temporary emergency. 
The Board were confident that in taking this course they would 
have the full support of the shareholders, and he congratulated 
them on the fact that the Central Company had now been 
brought into position, because it not ouly safeguarded the 
existing business of this Company, but provided for the 
requirements of their customers for years to come, It was his 
duty last year to refer to a Bill introduced by the London 
County Council, which, in the epinion of the Board, very gravely 
interfered with the rights of the Company. Their opposition to that 
Bill, he was glad to say, was successful, and the preamble was thrown 
out. This year the London County Council had again introduced a 
Bill on the same subject, and it still had provisions which might 
seriously affect the position of all electric supply companies. The 
Board therefore felt it was necessary once more to oppose the Bill. 

Mr. Walter Leaf seconded the motion. 

A Shareholder suggested that, in view of the large taxation paid 
by this Company, they should have direst representation on the City 

ncil, so as to watch the assessment, and he urged Mr. Walker, the 

geeneral manager, or some other member of the Board, to offer them- 
selves as candidate at the forthcoming municipal elections in May. 

The Chairman, iu reply to questions, said that although it would 
be difficult to get a representative of the Company on the City Council, 
perhaps it might be done. As to the sapplyite of power. he might 
say that they were offering most favourable terms (half the lighting 
rate to users of power), and he hoped that that portion of their business 
would further expand. The whole question between municipal trading 
and electric light worke being so very difficult and doubtful at the 
moment, the Board thought it wiser to maintain their old standard of 
dividend, and place on one side the reserve of £5,000. 

The report was carried unanimously. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC 
LIGHT. 


Tho ordinary general meeting of this Company was held on Wednes- 
day at the Cannon-street Hotel, Sir John A. Willox, M.P., presidin g. 

The report of the directors for the year ended Dec. 31, 1902, stated 
that the revenue account shows that the total receipts for the year 
were £14,334. 5s. 2d., and the charges £6,978. 13s. 10d . leaving n 
balance of £7,355. 11s. 4d. To this has to be added £1,694. 14.. 91., 
the amount brought forward from last year's account, waking the 
available balance £9,050. 6s. Id. The interest on debenture stock 
absorbed £4,500, and after providing for other interest charges there 
remains a net balance of £4,012. 16s. 2d. The directors recommend 
the payment of dividend to Dec. 31, 1902, on the amounts paid 
up on the 7 per cent. cumulative preference shares, amounting to 
£103. 1s. 9d. ; that £1,000 be placed to credit of depreciation fund, 
and that the balance of £2,909. 14s. 5d. be carried forward. The 
business of the Company continues to show steady progress, and with 
a continuance of this the directors look with confidence to the future 
prosperity of the Company. The issue of 50,000 7 per cent. cumula- 
tive preference shares of £1 each, offered to the holders of the Com- 
peny's shares and debenture stock, was largely over-subscribed. The 
premium from this issue has been applied in reduction of preliminary 
and issue expenses, which item has accordingly been reduced from 
210, 572. 78. 5d. to £7,872. 7s. 5d. The directors have given notice of 
an application to Parliament for a Bill to authorise the acquisition by this 
Company of the electric supply orders for the adjacent districts of 
Lewisham and Penge. These districts can be supplied conveniently 
and economically from the Blackheath Company's system, and the 
combination of the several districts into one area ot supply will be 
beneficial to the public and to this Company. The terms of agreement 
with the looal authority of Penge have not yet been settled, aud 
unless terms acceptable to both parties arc arranged this part of the 


The future extension of their business would | 


Bill may not be proceeded with. The Bill also propos to authorise 
the sale to this Compeny of the whole or part of the Crystal Palace 
Company's undertaking, subject to satisfactory terms being settled. 
This power, if sanctioned by Parliament, will not be exercised without 
the previous knowledge and approval of the shareholders of both 
companies, 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s. d. 
Generation and distribution of electricity .................. 4,287 8 11 
Renta, rates, and taxem˙ t?ꝛſüene seen enne . 8728 2 
Management expenses .........cecseeeeeeeeeee nennen 1,640 7 10 
Special charges —insurance, etc... seen 175 511 
Special tens sb vesc A ra Rash 26% ET 3 3 0 

6,978 13 10 
Balance carried to net revenue account ———À 7,555 11 4 
£14,334 5 2 

Cr. £ s. d. 
Sales of current per meter .............. eene 15,800 5 7 
Rentals of meters it.». Pk q . 465 19 6 
Tranafor: ffęeee satan ene sei SIE S M aen 1115 0 
Bandry receipt!!! ĩ˙· vere vine 19 14 1 
Rents receivable (less tenants’ allowances) .............—.... 30 11 O 

£14,834 5 2 
ABSTRACT OF BALANCE-SHEET. 

Dr. Lia bilities. £ sd. 
Capital account amount received ees 219,575 0 0 
Due from sundry tradesmen and others 7,981 9 4 
Sundry creditors on open accountêàE . ͥ 758 4 8 
Bills payable (since paid: . 8,627 8 10 
Debenture stockholders for interest accrued  ............... 1,125 0 O 
Parr’s Bank, Limited, overdraft (since repaid) ))) 4,030 0 O 
Balance from net revenue account 4,012 16 2 

£246,034 19 0 

Cr. Assets. £ s. d. 
Capital account—amount expended for works, ete. ...... 221,217 5 2 
Stores oH Ind «occi . cL Laa A ? 13 7 
Cost to date of change-over system of supply... ........... 59 19 8 
Preliminary expenses, proportion of cost of manage- 

ment: eto. cocco cea uie y cere qaaa ois 7,872 7 58 
Sundry debtors for current supplied and other debtors... 12,528 12 3 
Cash at bank and in halouſuiuiuiik— . 3ãC 3,274 1 1 

£246,034 19 0 


The Chairman, in moving the n of the above report, stated 
that the position and prospects of the Company were both hopeful 
and encouraging, and he thought it might be said that the under- 
taking had now safely passed through its initial stage. Though the 
primary object of the Company was the supply of light to business 
premises and private houses, this was by no means their only source 
of income. The demand for power had multiplied fourfold, and 
there was every indication that it would further develop They had 
begun the current year under very favourable conditions, and he was 
of opinion that the early future would prove that the shareholders in 
this Company had a sound and profitable investment. When the 
provisional order was first obtained the Company were required to 
supply direct current in Greenwich and alternating current in Black- 
heath. In practice this duplication of the system was found both 
inconvenient and expensive, and carly last year application was 
made to the Board of Trade for 5 to change over in 
the Greenwich area from direct to alternating current. After much 
negotiation with the local authorities the neceseary permission was 
granted, and the work was now being proceeded with. Referring to 
the Company's Bill before Parliament, he stated that it was sought to 
transfer to this Company the present electric supply orders for the 
districts of Lewisham aud Penge. Another part of the Bill, which 
was purely permissive, related to the purchase by them of the Crystal 
Palace Company's uudertaking. If Parliament should grant the 
requisite powers, the two companies might theu enter into friendly 
negotiations with a view to satisfactory terms being arrived at. 

Mr. H. St. John Winkworth seconded the motion. A short dis- 
cussion followed, in the course of which an amendment was proposed 
that the Board should pay a dividend of 1 per cent. on the ordinary 
shares. Eventually the amendment was withdrawn, and the report 
adopted. An extraordinary general meetiug was afterwards held, at 
which the Company's Bill was approved. 


WATERLOO AND CITY RAILWAY. 


The half-yearly general meeting of the shareholders in this railway 
was held on the 6th inst. at Waterloo Station, Sir Charles Scotter 
presiding. 

The Chairman, in moving the adoption of the report, said it was 
most satisfactory to know that, from the day of the opening of their 
railway up to the present time, the receipts had been progressive, 
the amount paid to the Company by passengers and season-ticket 
holders in the past half-year having been £17,339, as compared with 
£10,888 in the December half of 1898. During the past six months 
the number of passengers carried was 2,307,141, and the number of 
season-ticket holders had increased to 1,243. There was every reason 
why the traffic should increase in the future as it had done in the past, 
and in that case there was no reason why the present dividend at the rate 
of 53 per cent. per annum should not gradually increase up to 4 or 5 per 
cent. The administration charges in connection with the line were less 
than those of any other railway in the country. Another gratifying 
fact was that during the whole of the half-year there had been no 
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accident of any kind. The line had been worked in a splendid 
manner by the South-Western Company, and the p'nctuality of the 
service had now become proverbial. There were two or three little 
matters which the directors intended to urge on the South-Western 
Company—for instance, to improve the lighting of the stations at each 
end. It was believed that if the stations were brightened up, the line 
would be used to a greater extent. 

Lieutenant-Colonel the Hon. H. W. Campbell seconded the 
motion. 

The Chairman, in reply to questions, stated that the directors had 
fully considered the question of lifts at either end of the railway. and 
they had had no reason to alter the conclusion they originally arrived 
at—that, on the whole, it would be better to have slopes. As he had 
said, there had been a reduction in the past half. year in the percentage 
of working expenses, but it must be remembered that theirs was a very 
little railway, only one mile and a half, and with no intermediate 
stations, as in the case of the City and South London Railway, which, 
he believed, was about six miles long. If the Waterloo and City 
Railway had been 24 or 3 miles long, it would have been worked 

ractically at the same expense for motive power as it was to-day. 

e South-Western Company, however, would do all they could to 

reduce the expenses and to make the result as favourable as possible 
for this Company. 

The motion was then unanimously adopted. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY. 


The annual meeting of the sharcholders in this Company was held 
on Wednesday at 60, St. Martin’s-lane, Mr. W. Fladgate presiding. 

The report of the directors appeared in our last issue. 

The Chairman, in putting the usual motion, observed that the 
progress of the business during 1902 had been satisfactory. He felt 
confident that for the current year this Company wonld not be required 
to meet the guaranteed interest on the preference shares of the City 
undertaking. The business in the City was making gratifying 
headway. At the present time the lampe supplied by the City under- 
taking numbered 156,435. The City business showed a profit for the 
past year of £4,674, with which he felt quite contented. In con- 
sequence of the unexpectedly heavy demand for their current in 
the northern area of the City, the erection of the distributing 
station in Beech-street had become a necessity. In their West-end 
districts the Company’s mains had been strengthened, and by laying 
a new main they were now in the position of being able to give a 
double supply to theatres, hospitals, and other public buildings. A 
great deal of money had been expended for this purpose, but the Board 
considered that in the circumstances it was fully warranted. 

Mr. G. H. Brougham Glasier seconded the motion, and mentioned 
that contracts had been signed for supplying 30,000 lamps beyond 
those at present connected in the City, and negotiations wore pending 
for a further 100,000. 

The motion was adopted. 


LIVERPOOL OVERHEAD RAILWAY. 


The half-yearly meeting of the proprietors of this railway was held 
at Liverpool on Tuesday, Sir William Forwood presiding. 

The Chairman, in moving the adoption of the report, which has 
already appeared in this journal, said their prospects induced the hope 
that they had turned the corner and that better times were in store. 
The six minutes’ accelerated service, which had really only been in 
vogue a few weeks, had, despite the predictions of American engi- 
neers that er were attempting the impossible, been entirely 
successful, and had turned an average weekly decrease in earnings 
of £101 to an average increase of £72 per week. He was glad to 
announce that the heads of an agreement with the Lancashire and 
Yorkshire Railway Company had been concluded whereby they would 
join the railway at their Seaforth Station. He thought the arrange- 
ment would be mutually advantageous. Bills had been deposited in 
Parliament which, if passed, would result in a loop line in connection 
with the Overhead Railway and other lines round Liverpool. 

Mr. R. Hobson seconded the motion, which was adopted. 


BRISTOL TRAMWAYS AND CARRIAGE. 


The annual meeting of the shareholders was held at Bristol on 
Monday, Mr. George White (the chairman) presiding. 

The report of the directors for the year ended Dec. 31, 1902, states 
that the gross receipts for the year amount to £237,447. 3s. 6d., and 
the working and general expenses and renewals are £155,430. 3s. 5d., 
Parmi a net revenue of £82,017. Os. 1d. The following amounts 
have already been distributed—viz., interest on 4 per cent. mortgage 
debenture stock, and temporary loans, £10,222. 9s. 9d. ; dividend on 
4 per cent. preference shares, £18,500 ; interim dividend at the rate 
of 84 per cent. per annum (subject to income tax) for the half-year 
ended June 50, £19,966. 2s. 11d. ; and it is proposed to appropriate 
the balance as follows: final dividend for half-ycar at the rate of 
94 per cent. per annum (subject to income tax). £22,265. 12s. 6d. ; 
addition to reserve for contiugenciee fund, £10,000; and to carry 
the sum remaining to electrical renewals fund, £1,262. 14s. 11d. 
The interest on investments, amounting to £2,796. 11s. 5d., has also 
been carried to the credit of the contingencies fund. The reserve 
funds will now amount to £113,319. 8s. ld. The investments have 
been increased during the year from £80,122, at which they stood 
Dec. 31, 1901, to £104,413. 5s. 7d. The receipts from the tramways 
department show the substantial increase of £20,101, and those of 
the carriage department an increase of £3,627. The total number 
of passengers carried during the year on the Company’s cars and 


omnibuses was 41,192,899. It is an interesting fact that this number 
is equivalent to 125 times the population of Bristol. The continued 
improvement in the returns f'om every branch of the Company's 
business affords ample evidence of the increasing popularity of the 
services rendered to the public, whilst the additional profits earned 
during the year cannot fail to be satisfactory to the shareholders. 
Mr. J. Clifton Robinson, director, and Mr. Solomon Hare, auditor, 
retire at the ensuing meeting, and offer themselves for re-election: 

In moving the adoption of the report, the Chairman stated that 
the tramway receipts continued to show expansion. The percentage 
of increase in the various items were so interesting that he would like 
to refer to them. The increase in the tramway department was 11 35 
per cent., in the carriage department 10:96 per cent, , and inthe tramways 
passengers 12:2 per cent. While the report showed marked advance, it 
was satisfactory to point to the fact that the capital account had been 
almost stationary, the increased outlay being only 2:1 per cent. The 
directors had every confidence that the receipts would continue to 
show an increase : while, on the other hand, the capital account would 
move slowly until further extensions were taken in hand, in which 
case they would, of course, anticipate further development in traffic. 
There were still districts connected with the city which were not 
adequately served by the existing 29 miles of route, and the Company 
was willing to supply the deficiency if the Corporation would meet it 
in a fair spirit. 

Mr. J. Wethered seconded the motion, which was adopted. 


METROPOLITAN DISTRICT RAILWAY. 


The report of the directors for the half-year ended Dec. 31, 1902, 
states that the revenue account shows a profit of £89,328, against 
£66,795 earned in the corresponding half of 1901, being an increase of 
£22,535. After paying the interest on debentures and debonture 
stock and the several rent charges, a balance of £17,958 is left. This 
amount will admit of a payment for the half year of a dividend on the 
4 per cent. guaranteed stock at the rate of £1. 10s. per cent. per annum, 
and leaves £360 to be carried forward. The Ealing and Harrow Railwa 
has now been equipped for electrical working, and will be opene 
in a few weeks. A satisfactory agreement has been made with the 
London and South-Western Railway Company with reference to the 
user by the District Company of the line between Turnham Green 
and Studland-road. As a result of this arrangement it will be 
unnecessary for the Company to proceed with their application to 
Parliament for power to build a separate railway between those points. 
Active progress is being made by the Underground Electric Railways 
Company of London, Limited, with the work of electrification. Arrange- 
ments have been, and will continue to be, made with the Metropolitan 
Company so as to secure uniformity of electrical equipment. The 
directors are glad to report that the competing railway scheme, almost 
parallel with the District Railway from Hammersmith to the City, 
which was introduced into Parliament last session, failed to pass 
through the Legisature. The promoters of the section from Hammer- 
smith to Hyde Park-corner withdrew their Bill, and as a consequence 
the connecting line from Hyde Park-corner to the City was withdrawn. 
Several new projects of a somewhat similar character have been ayain 
promoted, and it will be the duty of the Company to give them careful 
attention. A Royal Commission has been appointed to enquire into 
the means of locomotion and transport in London, and to consider the 
desirability of establishing a special tribunal to deal with local railway 
and tramway schemes. ‘The future policy of the Company in reference 
to the eastern and western extensions of its deep-level line must be 
dependent upon the recommendations of the Commission. 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


In their report for the half-year ended Dec. 31 the directors state 
that the accounts show that the total expenditure has been almost 
exactly the same as the corresponding half of 1901, whilst the receipts 
show an increase of £118, received on uccount of passengers and goods, 
A small amount (£140) has been charged to capital during the half- 
year for a condensing pond at the electric generating station. This 
will lead to a reduced coal consumption. After providing for deben- 
ture interest there is a balance available of £1,122. 9s. lld. Out of 
this it is recommended that a dividend at the rate of 5 per cent. per 
annum be paid on the preference shares, which will absorb £475, and 
that £3500 be placed to reserve account, leaving a balance of £347. 
Qs, 11d. to curry forward to next half-year. The directors retiring by 
rotation are Mr. Mooney and Mr. Hill, and both being eligible offer 
themselves for re-election. 


LEGAL INTELLIGENCE. 


CLAIM FOR PROFESSIONAL CHARGES. 


In the Court of Appeai, composed of Lords Justices Vaughan 
Williams, Stirling, and Mathew, on Saturday, the case of Waugh ». 
Binns came on for hearing on the appeal of the defendant from an 
order of Mr. Justice Walton allirming an order of the district registrar 
of Bradford, who directed a sum of £304. 198. 6d. to be paid into 
court as a condition of leav: todefend. The defendant now asked by 
the appeal that he should have unconditional leave to defend. 

Mr. Abrahams, who sppeared in support of the appeal, said the 
plaintiff, an engineer, claimed £543. 17s. as professional charges, 
£304. 19s. 6d. in respect of four items of disbursements, and £2,500 
as commission on a sum of £100,000, the cost of the works on which 
he acted as engineer. The plaintiff and the defendant bocame acquainted 
at a time when the latter was contemplating the promotion of the 
Mexborough and Swinton tramways, and the plaintiff, who was anxious 
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to become engineer to the scheme, offered to prepare all plans and 
specifications necessary for passing the Bill through Parliament, looking 
for his remuneration to what he would ultimately obtain from the 
tramway company when formed. On Nov. 30, which was the last day 
for lodging the plans in Parliament, the plaintiff brought an agreement 
to the defendant and requested him to sign it. The defendant objected, 
but he eventually signed the agreement under protest. In these 
cireumstances, the defendant at the trial would submit that the agree- 
ment could not be supported, as it was signed under duress, and, 
further, that the agreement itself created no liability at all. 

Mr. Schiller, for the plaintiff, said that on the face of the agree- 
ment under which his client sued he was entitled to a considerable 
sum of money, and therefore the judge was right, he submitted, in 
directing the defendant to pay a substantial amount into court as a 
condition of leave to defend. 

Lord Justice Vaughan Williams, in giving judgment, said that 
„ the defendant ought to have unconditional leave to 

efend. 

The other Lords Justices concurred, and the appeal was accordingly 
allowed, the defendant to have the costs in any event. 


ELECTRIC LIGHTING AT FINCHLEY. 


In the Court of Appeal, on Wednesday, the Master of the Rolls and 
Lords Justices Romer and Cozen3-Hardy heard the appeal of the 
plaintiffs in the case of the Finchley Electric Light Company v. the 
Finchley Urban District Council. It appeared that the defendants in 
1889 obtained a provisional order empowering them to undertake the 
necessary works for supplying electricity to the inhabitants of their 
district. The plaintitts have been developing their business over part 
of the same area as that which the defendants would be entitled to 
supply under their provisional order ; and the plaintiffs alleged that 
by reason of this possible trade competition the defendants had taken 
all possible steps to obstruct the plaintiffs in the carrying on of their 
business. On Sept. 28, 1901, the plaintiffs being under agreement 
to connect their mains with the house of a customer in Hendon-lane 
carried their wires across a road known as the Regent's-park-road for 
the purpose of this connection. The wire was more than 30ft. above 
the roadway, and the plaintitls contended that they were entitled to 
carry and maintain it without the leave of the Council. Ox Oct. 1, 
1901, the defendants caused this wire to be cut, and threatened that 
in the event of the plaintiff re-erecting it, they would cause it to be 
eut again. On Oct. 16, 1901, an interlocutory injunction was granted 
in the present action restraining the defendants from interfering in 
any way with the electric lines or cables of the plaintills; and the 
plaintiffs sought, before Mr. Justice Farwell, at the trial to have that 
injunction made perpetual. His Lordship, however, dismissed the 
action, but, having regard to the conduct of the parties towards each 
other, without costs. The plaintiffs appealed. 

The Court oí Apon now allowed the appeal, holding that Mr. 
Justice Farwell had arrived at a wrong conclusion ; and they granted 
a 5 injunction in the terms referred to above. 


Judgment 
accordingly. 


COMPENSATION FOR TUBE” CONSTRUCTION. 


In the King’s Bench Division of the High Court last week, Mr. 
Justice Ridley and a special jury heard the case of Dawson v. the 
Great Northern and City Railway Company. The plaintiff was Mrs. 
Dawson, a widow, carrying on business as a draper in the City-road 
and East-road, and she claimed to recover damages, amounting, as she 
asserted, to £10,000, for injury to her premises and consequent loss in 
her business, caused by the defendant company tunnelling in the vicinity 
of her establishment for the purpose of constructing their tube railway. 
The defendants pleaded a denial that their tunnelling had caused 
injury to the plaintitl; but in the course of the hearing they admitted 
liability to some extent, and the case resolved itself into a question of 
damages. 

Sir E. Clarke, K.C., Mr. Harry Dobb, and Mr. R. J. White 
appeared for the plaintiff; while che defendant company was repre- 
sented by Mr. McCall, K.C., Mr. George Cave, Mr. Hutchinson, and 
Mr. W. P. Horton. 

The jury returned a verdict for the plaintiff, and assessed damages 
under the following heads : (1) amount for taking the subsoil occupied 
by the tunnel, £50 ; (2) structural damage, £2,000 ; and (3) damage 
to trade and stock, £2,100—total, £4,150. 

Judgment was entered accordingly. 


— — — ———MM 


MARCONIS WIRELESS TELEGRAPH. 
Extension of the Company’s Powers. 


Before Mr. Jnstice Farwell, in the Chancery Division of the High 
Court on Saturday, Mr. Upjohn, K.C., presented a petition by Marconi's 
Wireless Telegraph Company, Limited, for the sanction of the Court 
to the extension of the company's powers. Counsel said that the 
desire of the company was, of course, to develop the Marconi patents 
to their full extent, though it was difficult for the moment to say 
what was the full extent. It was believed that the invention was 
available not merely for telegraphic communication, but for lighting, 
and, above all, for traction. The Marconi Company, he gaid, 
was now the competitor of the great cable companies, and 
he thought the messages would be very much cheaper. The 
cabling of money was an appreciable part of the business of 
cable companies, and the company were anxious to embark 
in that business if they had not already the power. Then 
there was the novel idea of publishing newspapers on ship- 
board. By the Marconi system it was possible for ships at sea at 
receive news from shore, and by this means they would be able to 
publish a daily newspaper at 6d, on board the great liners, This 


might possibly pov a substantial source of profit. The company 
was now engaged in the preparation of a code. It had patents for 
lighting, heating, telegraphic and telephonic communication ; it 
would carry on the business of public and private telegraphists, 
telephonists, and erect telegraph and telephone stations; the busi- 
ness of newsagents, printers, and publishers would be conducted in 
connection with the sheet he had mentioned; the publication of 
books, magazines, and other literary works would come within the 
scope of the company, which was, perhaps, a little wide, though he 
ought to explain that it was not their intention to publish a new 
edition of the Encycelop:edia Britannica —at least, not yet. As to 
the business of cabling money, he explained that in this connection 
the company were not desirous of supplanting the ordinary business 
of bankers. 

His Lordship said the case was quite unique, and, while the pro- 
T alterations in the company’s memorandum were very sweeping, 
ie agreed that the possibilities and potentialities of the company were 
so great that they were amply justified in asking for them, and he 
felt no difficulty whatever in sanctioning the petition. 

Order accordingly. 


MANCHESTER ELECTRICITY WORKS. 
Vibration Troubles. 


In the Chancery Court of Lancashire, before Sir Samuel Hall, K.C., 
on Tuesday, Messrs. Harter, the owners, and Messrs. Haugk, the 


“tenants, of premises in Bloom-street and adjoining thoroughfares in 


Manchester, sought an injunction against the Manchester Corporation 
in respect of a nuisance alleged to be caused by the vibration resulting 
from the working of the Corporation electrical generating station in 
Bloom.street. 

Mr. Neville, K.C., in opening the plaintitls case, explained that 
the Bloom-street works of the Corporation were originally used for 
the generation of electricity solely for the electric lighting undertaking, 
but subsequently they were also used for generating electricity required 
for tramway traction. The vibration caused by the works was 
almost beyond controversy, and it constituted a very serious nuisance 
to the owners and tenants of the adjacent warehouses. In 
their pleadings the Corporation practically claimed that they were 
entitled to generate electricity in Bloom-street, under their parlia- 
mentary powers, whether they shook their neighbours’ houses down or 
not. They suggested that they were in the same position as a railway 
company, and that under the doctrine laid down in the case of the 
Hammersmith and City Railway Company and Brand there was no 
remedy for those who were injured in the exercise of their statutory 
powers. The greater part of the vibration was caused by the generation 
of electricity for lighting purposes, and unless the Corporation could 
show that the injury to his clients’ premises was caused only when the 
engines were running for traction purposes, he contended that, even if 
he were wrong on the legal point, he would still be entitled to an 
injunction. 

Mr. F. Moulton, K.C., for the defence, said the Corporation had 
great public duties to perform, and if their powers did not permit them 
to do what they were doing they must try to get those powers altered. 
But it was most important that before the Court entered into an enquiry 
of this kind they should discuss what those powers were. 

The Vice-Chancellor said the difficulty was that there was another 
case pending in regard to the Dickinson-street site, and that another 
counsel was engaged in that case as leader for the plaintiffs. It would 
be very inconvenient if he gave a decision on the legal point that day 
and Mr. Warmington came on Thursday in the other case and convinced 
him that he was wrong. 

Mr. Moulton said he was willing to admit sufficient vibration to 
justify an action and an award of damages, providing that the Cor- 
poration could not justify their legal defence. The Corporation 
thought they could probably diminish the vibration by new methods 
which appeared to then to be quite worthy of trial. e had offered 
his friend terms under which during the period of adjournment his 
clients would suffer no further damage. He wanted the question of 
an injunction to be tried under the new state of things, because the 
Corporation thought they would be able to put themselves in a position 
in which no injunction would be needed. On behalf of the Corpora- 
tion, he would allow the assessment of damages to be in respect of the 
total injury caused by vibration. 

A consultation between counsel took place, at the end of which 
Mr. Moulton informed the Vice-Chancellor that terms had been 
arranged very much on the lines of those suggested in the discussion. 

Eventually the action was adjourned on terms till January, 1904. 


MANCHESTER TRAMWAYS. 


On Monday an application was made to Lords Justice Vaughan 
Williams and Mathew to expedite the hearing of the appeal by the 
Manchester Corporation and various suburban district councils 
against a recent decisiou of Mr. Justice Bigham. It will be remem- 
bered that Sir Frederick Bramwell, as the arbitrator appointed to fix 
theamouuts due fiom the local authorities on taking over tramway lines 
constructed by the Manchester Carriage and Tramways Company, made 
two alternative awards, the lesser amount being named to meet the con- 
tingeney of his being wrong iu law in holding that the local authorities 
were oblived to take over with the lines a large number of horses, cars, 
and depots which they did not require, and which they said were much 
in excess of what ought to be forced upon them. Mr. Justice Bigham 
held that the company were entitled to the larger amount, and it is 
this decision which is the subject of an appeal. 

After some argument it was arranged that counsel engaged in the 
case should agree upon a day for the hearing of the appeal and apply 
to the Court to have that date fixed, 
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CLAIM FOR ELECTRIC LIGHT. 


‘Inthe Lambeth County Court, on Tuesday, the South London Elec- 
tric Supply Corporation sued Mrs. Elizabeth Handford, a widow carry- 
ing on bance at Tulse Hill, to recover a sum of 13s. for electricity 
su pus and rent of meter. 

b. e Defendant stated in evidence that when she went into posses- 
sion of her shop the electric light fittings were there, but she always 
used gas, as it was cheaper. An electric light inspectcr, named 
Woolmar, came round, and witness informed him she did not want the 
light. She signed a paper which Woolmar represented was to the 
effect that she would not use the electricity, and it was only imme- 
diately before the receipt of the summons that she learned it was an 
electric light agreement. 

Judge Emden pointed out that a very serious allegation had been 
made not the first made against the corporation in that court —and 
he adjourned the case for the inspector's attendance. 

‘Sabsequently the company's representative said the inspector was 
out on duty, and could not be found. 

The Defendant swore she never used the electric light, and 
repeatedly asked the company to remove the meter. 

Judgment was entered for defendant, with costs. 


CORONATION LAMPS. 


In the Westminster County Court on Tuesday, his Honour Judge 
Woodfall tried the case of the Imperial Electric Lamp Company r. 
Godfrey, in which the plaintiff company sought to recover a balance 
of account of £8. 2s. 6d., in respect of a quantity of miniature electric 
lamps supplied to the order of the defendant at the time of the 
Coronation. 

Mr. Thompson, secretary to the plaintiff company, was called and 
said that when payment of the balance of the account was pressed for, 
the defendant complained that the lamps did not work satisfactorily. 
In point of fact the lamps in question were made in England, but 
owing to their being specially manufactured for dəzorative purposes 
they had a shorter life than the ordinary lamp. The particular lamps 
in question would not be tested as to their candle-power hefore they 
were sent out, as they were sold as a job lot. 

His Honour held that the goods were sold as a job lot for the 
purpose of the Coronation, and no guarantee, in his opinion, was 
given. Therefore judgment would be for the plaintiff for the amount 
claimed, with costs. 


SEQUEL TO ELECTRIC MAIN EXPLOSION. 


In the Westminster Oounty Court, on Thursday, an application was 
made to his Honour Judge Woodfall in the case of Kidd v. the Chiring 
Oroes and Strand Electricity Supply Corporation for a new trial on the 

und that the verdict of the jury (awarding the plaintiff £150 

ages) was against the weight of evidence. The case was reported 

in our issue of the 23rd ult. His Honour was not prepared to say 

that the decision of the jury was such as no sensible jury could have 
arrived at, and the application must be dismissed with costs. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Bucharest.—The Post Office invite tenders for 100 kilos of rubber- 
insulated copper wire by Feb. 25 

Lemberg.—The Austrian Government Railways require tenders 
for electric plant and electric lighting by March 10. 

Meters.—Tenders are wanted for a quantity of wattmcters or 
ampere-hour meters for export. See advertisement. 

Bermondsey.—The Council invite tenders for the supply of various 
stores for one year from March 31 next. Tenders by March 2. See 
advertisement. 

Ghent.—The Municipality invite tenders for a concession to lay 
down an electric light installation in the town by March 7, A deposit 
of £4,000 is required. 

Barking Town.—The Urban District Council invite tenders for 
overhead line eyuipment, poles, etc., and underground feeder cables, 
ete. Tenders by March 20. See advertisement. 

Wimbledon.—The Urban District Council invite tenders for the 
supply and erection of a high-tension switchboard and switchboard 
gallery. Tenders by Feb. 25. Sce advertisement. 

Bury.—The Tramways Committee invite tenders for the supply, 
delivery, and erection of steel poles, overhead line, section boxes, 
and accessories. Tenders by Feb. 27. See advertisement. 

Koloszvar.—The Municipality invite offers for plant for an electric 
light and power station. Particulars may be obtained from the Town 
Clerk, Matyas-Kiraly, No. 1 I. 5, Koloszvar. Tenders by March 10. 

Chester.—The Corporation invite tenders for 150  electricit 
meters. Specification, etc., can be obtained from Mr. F. T. Thursfield, 
eity gala engineer, New Orane-street, Chester. Tenders by 
Feb. 28. 

Brussels.—Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station. Particulars 
may be obtained, free of charge, from the Municipality, College des 
Bourgmestres et Echevins. 

Glasgew.—The Corporation invite tenders for the construction of 
new tramways detailed in specification. Specification, etc., can be 
obtained from Mr. John Young, general manager, 88, Renfield-street, 
Glasgow. Tenders by March 2. 


Edinburgh.—The Corporation invite tenders for the electric 
lighting fittings for Colinton Mains Fever Hospital. Tenders by 
Feb. 16. See advertisement. 

Glamorgan.—Tenders are invited for the supply, delivery, and 
fixing at the Parc Gwyllt and Angelton Asylums, near Bridgend, 
Glamorgau, of a number of complete electric motor installations. 
Tenders by Feb. 17. See advertisement. 

Madrid.—The Department of Agriculture require tenders for con- 
cession of a narrow-gauge railway from Estelle to Vittoria and 
Durango, with a branch from Arroniz to Lerian. A deposit of about 
£2 000 is required. Tenders by March 20. | 

Bradford.—The Corporation invite tenders for supply of trolley 
wire and other line material for the electrical overhead equipment of 
tramways. Particulars may be obtained from the Tramway Offices, 
5, Forster square, Bradford. Tenders by Feb. 14. 

Hull.—The Corporation invite tenders fer two Lancashire boilers, 
coal conveyor, ae lanal stokers, etc., and fuel economiser. Speci- 
fications, ete., can be obtained from Mr. A. S. Barnard, city electrical 
engineer, Seulcostes-lane, Hull. Tenders by Feb. 26. 

Exeter.—The Town Council invite tenders for Doulton stoneware 
conduits and two-phase high-tension twin-core concentric main 
feeder cables. Specification, etc., can be obtained from Mr. H. D. 
Munro, city electrical engineer. Tenders by Feb. 19. 

Brighton.—The Corporation invite tenders for the erection of the 
buildings for their new electric power station at Southwick, near 
Brighton. Specifications, etc., can be obtained from Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. "Tenders by March 2. 

Manchester.—The Electricity Committee invite tenders for the 
ventilation of the subway at their Stuart-street generating station, 
Bradford, Manchester. Specification, etc., may be obtained from the 
City Surveyor's Otlice, Towa Hall, Manchester. "Tenders by Feb. 20. 


Manchester.—The Tramways Committee invite tenders for the 
supply of overhead equipment, tools, etc. Specifications, ete., may 
be obtained on application to Mr. J. M. M'Elroy, general manager, 
Tramways Departmert, 55, Piccadilly, Manchester. Tenders by 
1 p.m. on 14th inst. 

Homerton, N.E. . The Metropolitan Asylums Board invite tenders 
for electric fire-alarm installations at the Eastern Hospital, Homerton, 
N.E., and the Western Hospital, Fulham, S. W., in accordance with 
plan and specification prepared by the Engineer to the Board. Tenders 
by Feb. 25. See advertisement. 

Hull.—The Electric Lighting Committee invite tenders for two 
steel Lancashire boilers, coal conveyor, mechanical stokers, etc., and 
fuel economiser. Specification, etc., may be obtained from the city 
treasurer (Mr. T. G. Milner), Town Hall, Hull. Tenders by 12 noon 
on Feb. 26. See advertisement. 

Colchester. The Town Council invite tenders for the supply, 
delivery, and erection of a surface-condensing plant and a set of air 
and circulation pumps. Specification, etc., can be obtained from 
Mr. A. R. Sillar, borough electrical engineer, 36, Stanwell.street, 
Colchester. Tenders by Feb. 17. 

Honley.—The Urban District Council invite tenders for alterations 
and additions to buildings, two gas-engines, two dynaines and switch- 
hoard, steel poles and overhead wiring, aud meters. Specification, 
etc., can be obtained from Mr. A. B. Mountain, St. Andrew 's-10ad, 
Huddersfield. Tenders by Feb. 18. 

Burnley.—The Electricity Committee invite tenders for the 
supply, delivery, and laying complete the necessary cables required 
in the lighting and tramway extensions. Specifications, etc., can be 
obtained from Mr. R. Birkett, borough electrical engineer, Aqueduct- 
street, Burnley. Tenders by Feb. 23. 

Manchester.—The Tramways Committee invite tenders for the 
supply of copper trolley wire, galvanised steel span wire and thimbles, 
for overhea 95 ment. Specifications, etc., may be obtained from 
Mr. J. M. M'Elroy, general manager, Tramways Department, 
55, Piccadilly, Manchester. Tenders by 5 p.m. on 16th inst. 

Southwark.—The Borough Council invite tenders for installing 
the electric light, wiring, etc., at the new town hall extension, 
Walworth-road, S. E. Specifications, etc., may be obtained on appli- 
cation at the office of the Borough Engineer, Vestry Hall, 81, Borough- 
e: Fa between 10 am. and 4 p.m. Tenders by 4 p.m. on 

eh. 18. 

Liscard (Cheshire). —The Wallasey Urban District Council invite 
tenders for supply and erection of a feed-water softener and grease 
extractor at their electricity supply works, Seaview-road, Liscard, 
Cheshire. Specification, etc., may be obtained on application to the 
engineer, Mr. J. H. Crowther, Great Float, near Birkenhead. Tenders 
by Feb. 19. 

Oldham.—The Electricity Committee invite tenders for the supply, 
delivery, and erection of cooling towers, motor-driven centrifugal 
pumps, motors and switchgear, pipework, and overhead travelling 
crane. Specifications, etc., can de obtained from Mr. Arthur 
Andrew, Ges and Water Offices, Oldham. Tenders by Feb. 24. See 
advertisement. 

Bexhill. —The Corporation invite tenders for the supply, delivery, 
and erection of one 500-kw. steam dynamo, one water-tube boiler and 
superheater, and one travelling crano. Specification, etc., may be 
obtained at the office of Mr. W. T. Le Feuvre, borought electrical 
engineer, Electricity Works, Bexhill. Tenders by 12 noon on Feb. 21. 
See advertisement. 


Southampton.—Tenders are invited for the supply and delivery, 
at the Ordnance Survey Office, Southampton, of four special 74-b.h. P. 
slow-speed motors, to be direct coupled to shafting to run at 200 r.p.m. 
for driving printing presses; and also of four starting switches and 
resistances for starting and stoppirg the motors. Tenders by Feb. 14. 
See advertisement, 
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Warrington.—The Corporation invite tenders for the supply, 
delivery, and erection of two water-tube boilers and pipework, two 
750-kw. steam dynamos (Willans engines), and extension of switch- 
board. Specifications, etc., can be obtained at the offices of Messrs. 
Preece and Cardew, 8, Queen Anne's-gate, Westminster, London, S. W. 
Tenders by 12 noon on March 4. 


Glasgow.—The Corporation invite tenders for supplying and 
erecting electric lighting installation, embracing engine, dynamo, 
lamps, wires, etc., required at Ruchill destructor works, Shuna-street, 
Maryhill. Specifications, etc., may be had from Mr. D. M'Coll, 
superintendent of cleansing, City Chambers, 64, Cochranc-street, 
Glasgow. Tenders by 4 p.m. on 16th inst. 

Erith.—Tenders are invited for the wiring and supply of fittings 
for a complete installation of the electric light at the infectious 
diseases hospital, known as the Erith Sanatorium, Little Heath, 
Belvedere. Specification, etc., may be obtained from the electrical 
engineer, Mr. Geo. E. Heath, Electricity Works, High-street, Erith. 
Tenders by 4 p.m. on Feb. 16. Sce advertisement. 

Sunderland.—The Corporation invite tenders for the supply of 
steam or motor driven surface condenser, motor-driven 11 
draught fan, storage battery and milking booster, and steam or other 
piping. Specifications, etc., can be obtained from the borough 
electrical engineer, Mr. John F. C. Snell, A. M. I. C. E., Town Hall, 
Sunderland. Tenders by Feb. 27. See advertisement. 

Birkenhead.—The Corporation invite tenders for the supply and 
delivery of various stores and materials as required at the electricit 
works during the year ending March 31, 1904. Particulars, wit 
specifications, ete., may be had and samples inspected on application 
to Mr. William Bates, A. M. I. C. E., borough electrical engineer, 
Oraven- street Generating Station, Birkenhead. Tenders by March 11. 

Battersea, 8. W. — The Borough Council invite tenders for the 
supply of the following materials required by the electricity 
departinent from March 31: (1) coal, (2) oil and engire-room 
stores, (3) carbons for arc lamps, (4) electricity meters. All 
information may be obtained of the Engineer, Electric Light Station, 
Lombard-road, between 10 and 4 (Saturdays 10 and 1). Tenders by 
March 2. 

Stookport.—The Tramways Committee invite tenders for laying 
the permanent way of their electric tramways (including concrete 
foundations and paving, but excluding bonding) in four sections, 
having a total length of about two miles double line and about 
half-mile single line, including three double junctions, ‘two single 
junctions, and three single curves, special work.” Specifications, 
etc., may be obtained from Mr. John Atkinson, A. M. I. C. E., borough 
surveyor, Central-buildings, Stockport. Tenders by Feb. 28. 

Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. A limited number of copies of a draft 

ement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other details, 
can be obtained upon d wee to Messrs. Davis and Soper, 54, Bt. 
Mary's-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ''Tramways," will be received up to 
noon on Feb. 26. 

Rangoon.—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits of 
Rangoon Municipality. "Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repsid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municips! Committee, Rangoon, and marked 
Electric.“ 

Hull. — The Town Council invite tenders for the whole or por- 
tions of the following: Supplying and laying telephone conduits ; 
supplying and laying telephone cables; erecting telephone 
val „standards, arms, etc.; fixing subscribers’ instruments; the 
supply of ereosoted telephone poles; the manufacturo and supply of 
epd e insulators ; the manufacture and supply of wooden cross 
arms for telephone poles; the manufacture and supply of ironwork 
used in telephone construction; tho manufacture and supply of 
galvanised iron arm bolts, nuts, and washers ; the manufacture and 
supply of hard-drawn, semi-hard, and soft copper wire ; the manu- 
facture and supply of silicium bronze wire; the manufacture and 
supply of iron and steel stay wire; the manufacture and supply of 
insulated wires ; the manufacture and supply of lightning arresters, 
high-tension guards, and test jacks; the manufacture and supply of 
primary batteries ; the manufacture and supply of telephone instru- 
ments; and the manufacture and supply of telephone switchboarda. 
Specifications, etc., may be obtained from the EO OD telephone 
enyineer, Mr. A. R. Bennett, 65, Renfield-street, Glasgow. Tenders 
by Feb. 18. See advertisement. 


RESULTS OF TENDERS. 


Ipswich.—The Town Council have accepted the tender of Mr. G. 
Double, Ipswich, for condensing plant at £5,946. 

Derby.—The Town Council have accepted the tender of Messrs. 
Newton Bros. for wiring the new villa block at the asylum at £130. 

Barrow-in-Furness.—The Town Council have accepted the tender 
of Messrs. Dick, Kerr, and Co. for the supply of tramway girder rails 
required for electric traction. 


St. Pancras.—The Electricity Committee have accepted the tender 
of Rowland Carr and Co. for the supply and delivery of one test truck. 

South Africa. —Willans and Robinson, Limited, have received an 
order through the Brush Company for two 500-h.p. engines for the 
Corporation of Petermaritzburg. 

Yorkshire.—The Roundwood Colliery Company have decided to 
instal 4 standard Willans compound engine for direct coupling to a 
Wilson-Hartnell dynamo for supplying power to their colliery. 

Ipswich.—The Corporation have accepted the tender of the British 
Westinghouse Manufacturing Company, Limited, London, for car body 
and truck equipment for 26 electric tramway cars, at £15,149. 18s. 


Leamington Spa.—The Midland Electric Light aud l'ower Com- 
pany, Limited, have accepted the tender of Messrs. Belliss and 
Morcom for one 355-h.p. engine for direct coupling to a continuous- 
current dynamo. 

Hull.—The Guardians have been recommended by the Works Com- 
mittee to accept the tender of the National Telephone Company, at 
£55, for the supply of nine instrumenta for completing the installation 
of house telephones. 

Wolverhampton.— The Tramways Committee have accepted the 
tender of the Lorain Steel Company for supplying crossings and other 
appliances for other tramway routes proposed to be laid down in the 
borough at £1,741. 

South Wales.—The South Wales Electrical Power Company have 
let a further order for four 100-h.p. Willans engines for direct 
coupling to alternators of the British Westinghouse Company's make, 
for their Neath and Cwmbran stations. 

Oxford.—The Electric Construction Company, Limited, have let 
the sub-contract for one 430-h.p. engine for direct coupling to E. O. O. 
dynamo, required by the Oxford Electric Light and Power Company, 
Limited, to Messrs. Belliss and Morcom, Limited. 

Lowestoft. —The Town Council have accepted the tenders of the 
British Westinghouse Engineering and Manufacturing Company, of 
Norfolk-street, Strand, London, for cars (with Messrs. Milnes and 
Co 's car bodies), at £8,661, and track sweeper at £740. 

Hammersmith.—The Borough Council have accepted the tender 
of the British Electric Transformer Manufacturiug Company, Hayes, 
for six 50-kw. transformers, at £90 each; and that of Messrs. J. 
Simpson and Co., for supplying a Webster" feeder at £316. 

Redruth..—The Board of Guardians have received a tender from the 
Urban Electric Supply Company for the electric lighting of the work- 
house with 68 lamps at £100. The Urban District Council have 
accepted the tender of the above company for the lighting of the town 
clock at £20 per year. 

Swansea.—The Corporation have received the following tenders for 
one mile of track on the surface-contact system : 


British Schuckert Electric Company. . ... .. £10,500 
Dolter Electric Traction Company  ... ...........- 7, 
Traction Company of United Kingdom e : 


Wellingborough.—The Urban District Council have accepted the 
tender of the Reason Manufacturing Company, Brighton, for 227 
Reason fittings (Brighton type) for the adaptation of gas lampe to the 
requirements of electric lighting ; and that of Mr. Morgan Taylor, 
Bedford-street, Wellingborough, for connecting 227 street lamps to 
the electricity supply mains, and for supply of 500 Ediswan 16-c.p. 
230-volt lampe. 

Stalybridge. —The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board have accepted the following tenders : 
high-tension cables, British Insulated ind Helsby Cables, Limited, 
Prescot, Lanes. ; low-tension cables, *elephone and test wires, etc., 
W. T. Glover and Co., Limited, Trafford Park, Manchester; extra 
high-tension and low-tension switchboards, Witting Bros., Electrical 
Engineers and Contractors, Limited, 49, Cannon-street, London, E.C.; 
fuel economisers, Goodbrand and Co., Stalybridge. 


Walsall.—The Town Council have accepted the tender of the 
Brush Electrica] Engineering Company, Limited, for the supply of 
28 complete cars, at £527 per car; also the tender of Messrs. 
Oallender and Co., Limited, for the laying. of cables to the Butts- 
road sub station and the proposed new sub-stations at Highgate, 
Rushall-street, and Bradford-street, and for the Lichfield-street and 
Caldmore extensions at the schedule of prices submitted to them, 
subject to the Local Government Board sanctioning the loan for 
these purposes. 

Brighton. —The Council have received the following tenders for the 
supply, delivery, and crection complete of the overhead trolley con- 
struction and equipment for the tramways in Old Steine, London-road, 
etc., Brighton : 

British Electric Equipment Company, 101, Leadenhall- 


street, E. C. (accepted) ... iuda aue 1,224 6 6 
W. T. Henley's Telegraph Works Company, Limited, 
27, Martin's-lane, Cannon-street, E.C.... .............. 1,516 14 


M. A. Shepstone and Co., 9, Victoria-street, 8. W. 


Estler Bros., 25, Lawrence Pountney-lane, Cannon- 

street, E.C. 
British Thomson-Houston Company, Rugby 
Lowdon Bros. and Co., Temple Electric Works, Dundee 
J. G. White and Co., Limited, 224, College-hill, E. C. 


„„ „ „„ „ „% %%% -* „ „„ „„ „„ „6% „%%% „ „„ „ „ % „ „„ „„ „ „6 „660660 


m 
8 
þad 
o 
tO ww O cà © Gt wx 


1,677 12 


R. W. Blackwell and Co., Limited, 59, City-road, E. C. 1,861 11 11 
G. Hill and Co., Trafford Electric Works, Cornbrook, 
Manchester en. nies EO S VR gu ee 2,014 19 4 


Central London Railway.—The British Thomson-Houston Com- 
ny, Rugby, have secured the contract for the electrical apparatus 
for the Bond-street extension of the Central London Railway, which 
will consist of the following: two 900-kw. rota 
100-kw. rotary converter, six 50)-kw. water-cool 


converters, one 
oil transformers, 
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three 36-kw. oil-cooled transformers, one 120-kw. booster set, all high- 
tension and low-tension switchboards The above will be of their 
standard well-known types, somewhat similar to what is at present 
installed in the power station and sub-stations of the Central London 
Railway. The contractors for the electric cables, the National 
Conduit and Cable Company, have accepted the tender of Messrs. 
Rowland Carr and Co., 6 and 8, Lime-street-square, E. C., for the 
supply and delivery of the whole of the cast-iron cable hangers and 
bolts required for the contract. 


BUSINESS NOTES. 


TRACTION. 


Walsall.—The Corporation have placed an order for 28 new cars 
at £527 each. 

Clacton-on-Sea.—It is proponed to construct a motor racing track 
in the locality. l 

Aston. —Sir Fredk. Bramwell's award on the tramway question is 
expected very soon. 

AspulL—The Wigan Corporation propose to extend the tramways 
here to Crown-street. 

Wallsend.— Reduced fares are being offered by the tramways 
company to school children. 

Thornhill. —The Board of Trade inspection of the tramways in this 
district will take place shortly. 

Hampstead.—The Borough Council are opposing the Harrow-road 
and Paddington Tramways Bill. 

Lowestoft.—The tramway standards in Denmark-road are to be 
utilised for electric lighting purposes. 

Preston. —The Rural District Council have given their consent to 
the Preston-to-Horwich Tramways Bill. 

Birkenhead.—The Tramways Committee have rejected a proposal 
to extend the tramways tu Charing Cross. 

Broughty Ferry.—The Town Council on Monday decided in favour 
of the running of the tramways on the Sabbath. 

Holderness,—A company are proposing to establish a motor ‘bus 
service in Holderness, extending to Flamborough. 

Beverley.—The question of a light railway system for the town 
has been referred to the Parliamentary Committee. 

Hartlepool —The Town Council are in communication with the 
tramways company relative to the tenure of the lines. 

Wibsey.—This place is urging the Bradford Corporation to carry 
out their obligations and extend the tramways to Wibsey. 

Horsforth.—At the present time upwards of 1,000 signatures have 
been obtained in favour of the District Council's tramway scheme. 

Belfast.—The Corporation are opposing the Belfast Street Tram- 
way Bill, 1903, as being contrary to the interests of the ratepayers. 

Salford.—The Town Council have confirmed their resolution to 
promote a Tramway Bill in this session for new lines and extensions. 

Johnstone.—The construction of the proposed tramways from 
Paisley to this place will be commenced in about a couple of months. 

Camborne. —The electric tramways company are adding two more 
A to their daily service to meet the requirements of the increasing 
trafic. 

Electric Railway Signals.—Mr. M. Butt, of Wolverhampton, 
has taken out a patent for a system of electric signalling for use on 
railways. 

Strike.—Over 1,000 tramway conductors and motormen at Montreal, 
Canada, have gone on strike for increased wages and the recognition of 
the union. 

High Peak Tramway Scheme. —In consequence of the opposition 
of Buxton and Fairfield Urban District Councils, this scheme has been 
withdrawn by the promoters. 

Ayr.—The question of the doubling of lines has been referred to 
the Tramways Committee, with powers. It is proposed to apply fora 
loan of £12,000 for future work. 

Burslem.—The town clerk has been instructed to call the attention 
of the Potteries Electric Traction Company to the bad state of the 
paving of the tramlines in the borough. 

Halifax.—The Town Council have withdrawn their provisional order 
for the proposed lift at Salterhebble and have abandoned the 
proposed line of tramways to West Vale. 

Dundee.—The question of the Sunday running of care has been 
referred to the Tramways Committee. A plébiscite of the ratepayers 
is to be taken with regard to the matter. 

Torquay.—The 25th inst. has been provisionally fixed for the 
light railway enquiry relative to the Power and Traction Company's 

eme. The Town Council are opposing. 

Blackpool.—The Electricity Committee have resolved not to enter- 
tain an application for the supply of electrical energy for the working 
of the Blackpool and Garstang light railway. 
$ [Bradford.—The Tramways Committee propose to abolish work. 
men's return fares. The committee are entertaining a scheme for the 
distribution of parcels through a private company. 

Liverpool.—Oomplaints were made of the overcrowding of the 
tramcars at the last meeting of the Corporation, but an amendment 
relating to the subject was rejected by a large majority. 

Airdrie.—The Town Council have resolved to oppose the British 
Electric Traction Company's scheme for laying tramways in their 
streets unless they lay causeway setts between the rails. 


West Sussex.— An ment has been signed between the Oounty 
Council and the British Electric Traction Company with reference to 
the scheme for a line of tramways from Hove to Worthing. 


Kirkcaldy.—The Town Council have agreed to extend the tram- 
way system so as to provide a circular route, at a cost of over £60,000; 
also to take a plébiscite of the ratepayers on the subject of Sunday cars. 


Paisley.—The purchase of the present system of tramways by Mr. 
Murphy has all but been completed. It is expected that the first 
section of the electrical system will be working in the summer of 1904, 


Portsmouth.— After considerable discussion the Town Council have 
adopted the revised scheme of tramway fares in its entirety. It is 
stated that the extended 1d. sections mean a concession of £10,000 a 
year. 

Dewsbury.—Electricity is to be supplied hy the Corporation to the 
tramways company during the trials at the ordinary power rate charged 
to consumers, the company’s proposal of a 3d. flat rate having been 
rejected. 

Branksome.—The local authority are opposing the Bill being pro- 
moted by the Bournemouth Corporation to acquire the undertaking of 
the Poole and District Electric Traction Company and for other 
pul poses. 

Hove. —Th« General Purposes Committee of the Town Council are 
iu communication with the British Electric Traction Company in 
connection with the proposed scheme for a system of tramways in 
the borough. 

Warwickshire.—At the last meeting of the County Council the 
surveyor reported that the British Electric Traction Company had 
appliea for powers to construct tramways along the Birmingham and 
Warwick roid. 

Keighley. —On Thursday last weck a deputation from the Mid. 
Yorkshire Tiamways Company waited upon the Corporation and 
carried away the heads of terms of arrangement to be submitted to 
their company. 

Coventry.—The shareholders of the Coventry Electric Tramways 
Company have approved the company's Bills in Parliament for con- 
structing four miles of additional tramway and for connecting Coventry 
and Arley by rail. 

Dewsbury and Batley Tramways Bill.—The proceedings before 
Mr. Campion, one of the Examiners of Standing Orders at the House 
of Commons, for proof of compliance with the rules of Parliament, 
have been adjourned : 

Folkestone. —Having decided against the overhead system for th 
proposed electric tramways in the town, the Corporation are sending 
a deputation to the Continent to inspect the systems in operation in 
some of the principal cities over there. 

Whitefield.—The District Council have decided to apply to the 
Board of Trade for power to borrow £13,461, the citimated. cost of 
construction of tramways along Bury New-road from the boundary at 
Prestwich to the Derby Hotel, Whitefield. 

Merthyr.—At the last meeting of the Urban District Council 
Superintendent Townsend reported upon the recent electric car acci- 
denc at Penydarren, and the Council decided to ask the Board of 
Trade to institute an enquiry into the occurrence. 


Wrexham.—The first experimental car of the Wrexham and 
District Tramway Company ran from Johnstown to Wrexham on 
Monday. The Government inspection will probably take place on 
Saturday, and, if approved, the line will then be opened for public 
traffic. 

Sunderland.—The Corporation tramway employés assembled at a 
dinner last week, when Mr. Harry England, the general manger, pre- 
sided. There were also present the Mayor and the members of the 
Tramways Committee. The company numbered about 100, and a very 
pleasant evening was spent. 

Ipswich.—The Tramways Committee report that they have been 
able to purchase by agreement a large proportion of the properties 
which it is necessary that the Corporation should acquire to enable 
them to carry out the street widenings authorised by the Ipswich Oor- 
poration Tramways Act, 1900. 

Doncaster.—The Town Council have refused to receive a deputa- 
tion from the Trades and Labour Council on the question of the wages 
paid to the men employed on the tramways. Advertisements are to 
allowed on the tramcars, the probable annual income from this source 
being estimated at nearly £300. 

Tramway Competition.—Sir Alex. Henderson, speaking at the 
half-yearly meeting of the Great Central Railway Company on 

ednesday. said that there had been a considerable falling off in 
the short-distance journeys owing to the competition of the Manchester 
and Grimsby electric tramways. 

Perth.—Owing to recent disputes which have arisen in the prooeed- 
ings of the Tramways Committee over the proposed tramway purchase, 
itis reported that several members intend handing in their resigna- 
tions unless they get a guarantee that business will be conducted in a 
more satisfactory manner in futare. 

Croydon.—The Corporation are considering a proposal to extend the 
car-shed at the Purley tramways depot. The extension of the tramway 
from the terminus in High.street, South Norwood, to the borough 
boundary at Penge is to be carried out jointly by the borough 
surveyor and the borough electrical engineer. 

Wednesbury.—Having considered the Bill proposed to be intro- 
duced into Parliament by the South Staffordshire mways (Lessee) 
Company, Limited, rescinding the clause protecting the Corporation, 
and containing other clauses inimical to the interests of the Corpora- 
tion, the District Council have decided to oppose the measure. 

. Barnsley.— Proposals are already on foot for the further extension 
of the tramway system. Within the next few months application 
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will be made for powers to extend the lines to Stairfoot, along 
Doncaster-road, and also 5 to run cars along Peel- street, 
Common- road, and Park- road, to Sheffield-road, in the borough itself. 


Leamington. — Questions were asked at tlie last Town Council 
meeting about the delay in the electrification of the tramway between 
Leamington and Warwick under the arrangement with the British 
Electric Traction Company. The Mayor said that the tram track, 
1 which there had been so many complaints, was now being put 
in order. 


Elland.—This place and West Vale are incensed at the action of 
Halifax Town Council in deciding, because the lift scheme has been 
defeated, to drop their projected tramway extension to West Vale. 
The chairman of the District Council intends to move that the British 
Electric Traction Company be approached to extend their system from 
Brighouse. 


Darlington.—A clerk of works in connection with the construction 
of the tramway generating station is to be engaged at a salary not 
exceeding £4. 4s. a week. The Board of Trade have provisionally 
approved the syatem of electric traction proposed to be adopted, but 
stipulating that paving of granite or whinstone setts are to be used 
on county bridges and the approaches thereto. 

Formby.—A further reply was read at the last meeting of the 
Parish Council from the railway company in reference to thc appeal of 
the Council for information as to what steps the company propose to 
take to ensure the safety of the public when tke line from Liverpool to 
Southport is electrified. The reply not being deemed satisfactory, it 
was left with the chairman to enquire into the matter. 


Romford.—In connection with the Romford and district tramways 
scheme the Urban District Council have made it a condition of their 
consent that the works be completed in four years; also that they be 
allowed to use the tramway standards for electric lighting purposes 
free of charge ; und, further, that the company shall not generate and 
supply electric current if the Council are prepared to do so. 

Leeds.—Experiments have been made by the Tramways Committee 
with the Thermit process of welding the joints of steel rails. The 
results so far are considered quite satisfactory. Mr. Hamilton, the 
eneral manager, has submitted a scheme of overlapping stages. A 
urther sum of £350,000 is required for tramway purposes, and appli- 
cation is to be made to the Board of Trade for the necessary borrowing 
powers. 


Devonport.—At a meeting of the Tramways Committee the town 
clerk reported that the Mayor of Plymouth had informally proposed 
a jóiut conference with a view to an arrangement of the conflicting 
schemes of the two boroughs with regard to the proposed light 
railway to Crownhill. Discussion of the proposal was deferred. The 
EE TE instructed the town clerk to oppose the Plymouth Corpora- 
tion Bill. 


Reading. — Tho Tramways Committee have approved the laying of 
basaltic lava setts, iastead of granite, in front of St. Giles's Church 
and of the British Sshools in Southampton-strect, and of wood paving 
insteal of granite in the narrow part of St. Mary's Butts. A sub- 
committee has been appointed to consider the subject of the appoint- 
ment of an engineer to superintend the entire electrical equipment of 
the tramways. 


Excessive Speed.—4A driver of an electric car at Manchester was 
fined 10s. and costs. in the county police court for going at too great 
a speed at Levenshulme on Monday. The evidence of two policemen 
was that the car was going at the rate of 224 miles an hour. The driver 
and conductor of the car thought it was 10 miles an hour. The 
magistrate said he believed many of the cars were driven faster than 
they ought to be. 


Brighton. —The fifth and last of the routes—Elm-grove and Queen's 
Park-road—at present constructed on the Brighton Corporation tram- 
way system, completed its year's working on Thursday last week. 
The returns for the 12 months for the whole of the routes now open 
. amount to the total sum of £36,240. An order lias been given for the 
immediate commencement of the work iu connection with the con- 
struction of the new tram route along London-road. 


Cardiff .—The tramways company have accepted the offer of the 
Corporation of £23,500 for the tram depóts. The question of the 
reconstruction of the tramways for electric traction from Splott to 
Clive-street, Grangetown, has been adjourned pending reports by the 
town clerk and electrical engineer on thesubject. These will probably 
be presented at the next meeting of the Town Council. The recon- 
struction of the Splott section will be commenced next week. 


Newport (Mon.).—Mr. H. F. Parshall has reported to the Cor- 
poration that all the plant necessary for supplying the tramway load 
and power load is installed at the power station, and that he is 
taking steps to ensure the opening of the power-house for the supply 
of power on March 1. The tramways will probably be running on 
April 1. It was also reported that the committee have decided upon 
jarrah wood blocks being substituted for redgum blocks for a portion 
of the wood paving in Oommercial-street and Commercial-road. 


Southport.—The Tramways Committee have refused the applica- 
tion of the Southport Tramways Company for the Corporation to 
supply current on Sundays, on the ground '' that the proposed supply 
seems to be for the purpose of evading the terms of the statutory 
provisions incorporated in the company's lease." The tramways 
company have adopted a new pattern of single-deck car, so designed 
as to accommodate 18 passengers and to be worked by one man. 


Batley.—The statement that the negotiations between the Corpora- 
tion and the British Electric Traction Company regarding the leasing 
by the former to the latter of the tramways within the borough have 
been broken oll, was contradicted at the last meeting of the Town 
Council. It was officially announced that a settlement would shortly 
be arrived at which might prove of 5 to both sides. What- 
ever difficulty had arisen had not been caused by the Corporation. 


Ny 


Hants.— Tlie Main Roads and Bridges Committee of the County 
Council have been authorised to take such steps as might be necessa 
to obtain protection for the interests of the county in connection with 
parliamentary Bills and light railway and provisional orders, including, 
amongst others, the following: Gosport, Fareham, Portchester, and 
Cosham Street Tramways ; and Bournemouth Corporation. 


Stalybridge.—It was decided at the last meeting of the Stalybridge, 
Hyde, Mossley, and Dukinfield Tramways and Electricity Board to 
proceed with the construction of the proposed tramways from Old-road 
to Hollow Brow, Hyde. Correspondence was read as to the seating 
capacity of single-deck cars, and it was resolved that the firms be 
informed that alternative tenders will be considered. The architect 
attended and submitted plans of car-sheds, and these were approved. 


Huddersfield. —The transformation of the Huddersfield Corporation 
tramways from steam to electric traction is now practically complete. 
The event was formally marked on Wednesday by the starting of a new 
engine at the power generating station at Longroyd Bridge. The work 
of relaying the tramlines in John William-street, New-street, and 
Buxton-road, and of constructing a double line along the whole of that 
distance, has been completed, and the trams have recommenced 
running. 

Hampton. —The London United Tramway Company intend to make 
an early application to the Board of Trade for an inspection of the 
whole of ds Hampton Court loop, 1 S the lines in Teddington, 
Hampton Wick, and Hampton, and via Teddington to Richmond 
Bridge, and via Isleworth and Brentford to Shepherd's Bush (Central 
London Railway) and Hammersmith Broadway, with the view of 
throwing these lines into full and complete operation at as early a 
time as possible. 

Urmston — A conference has been held of delegates from the councils 
of Urmston and other districts and the Manchester Corporation Tram- 
ways Committee, at which the latter proposed a new tramways scheme. 
As affecting Urmston the proposals are, roughly, that the Manchester 
Corporation construct the tramways, that Urmston borrow the money 
for such construction and for the widening of the roads, and that Man- 
chester pay sufficient for rent for running powers to cover the repayment 


of the loan into a sinking fund. 


Northwioh.—It was reported at the last meeting of the Rural 
District Council that the Board of Trade have practically granted all 
the concessions for which the Council had asked relative to the 
Northwich and Warrington light railway order. They had obtained 
the important agreement that all roads over which the railway 
travelled should be made 27ft. wide. Further, they had secured a 
condition that all daagerous placas—aud this was especially impor- 
tant in the sinking localities —should be lighted. 


Manchester aud Salford.—With regard to the negotiations 
between the Manchester and Salford Tramways Committees it is 
stated that Manchester has offered to allow Salford to work the 
Regent Bridge and Grove Inn route on payment to them of a sum 
equal to the amount of profit the Manchester Tramways Committee 
are already making on that route. Salford has accepted this offer, 
and is making an effort to get the matter completed, but so far without 
success, The matter will probably be referred to the Board of Trade. 


Bournemouth.—Six additional large and 10 small cars are to be 
obtained, all to be fitted like the present large cars. The chairman of 
the Tramways Committee, with the surveyor and traffic manager, have 
visited Southampton and inspected the tramway system there. The 
traffic manager has been instructed to report on a scheme as to the hire 
of the saloon or other cars ; also as to whether cars might be specially 
reserved, and, if so, what charges should be made. The committee 
are reconsidering the question of fares. Since the electric system has 
been opened over a million and a half passengers have been carried. 


Musselburgh —A hitch has arisen in the electric tramway and 
lighting scheme in connection with the negotiations at present in pro- 
gress between the promoters and the National Electric Wiring Com- 
pany, to whom they proposed transferring their powers. The promoters 
have informed the Town Council that it may be found necessary to dro 
the present order and apply to the Board of Trade for a new order, an 
have asked for the Council's consent to such a course if found neces- 
sary. At their meeting on Tuesday the Council agreed to give their 
consent, provided the terms and conditions conceded to them under 
the existing order were conserved. 


Birmingham.—-An extraordinary meeting of the City of Birmingham 
Tramways Company will be held on the 19th inst. for the purpose of 
considering a resolution approving of the Bill which the company is 
promoting, intituled A Bill to provide for the efficient working of the 
tramways in and adjacent to the city of Birmingham, and for securing, 
maintaining, and preserving through communication and through 
services of cars from the outside districts into the city, and to enable 
the City of Birmingham Tramways Company, Limited, to construct 
additional tramways, and for other purposes," and which has been 
deposited in the Private Bill Offce of the House of Commons. 

Additional Traffic Returns.—Anglo-Argentine, £586 increase; 
Barcelona Ensanche y Gracia, £103 increase; Barcelona, £195 increase ; 
Brisbane, £115 increase (month of January, £10,649, increase £483); 
British Columbia Electric (month of November), £377 increase ; 
Buenos Ayres and Belgrano Electric, £18 increase (month of 
January, £15,095 increase £934); Calcutta, £487 increase; Cape 
Town (month of December), reccipts £17,694, expenditure £10,161 ; 
Isle of Thanet Electric, £4 increase; Mexico Electric (month of 
December), receipts £42,520, expenditure £25,400; Perth Electric 
£175 increase; Port Elizabeth (month of December), receipts £4,86) 
expenditure £2,289, 

Liverpool's Tramway Manager.—Mr. C. R. Bellamy, general 
manager of the Liverpool Corporation tramways, has been invited to 
the national convention on municipal ownership of public franchises 
which commenes in New York on Feb, 25. It was stated at the 
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last meeting of the Tramways Committee that America looked to : the cost of carrying out the improvement of the roadway. The cost 


Europe for experience in develop a municipal tramway system. In 
the invitation it was pointed out that the fact that Mr. Bellamy had 
successfully inaugurated a street railway system would make his 
opinions trebly effective upon the mind of the American public. The 
committee unanimously granted. Mr. Bellamy permission to acoept 
the invitation. 

Goods Traffic.—The South Lancashire Tramways Company have 
arranged with the Great Central Railway Company to book passengers 
and parcels through by their electric cars from Leigh to St. Helens, 
Wigan, Manchester, etc. The traffic will be conveyed by car to 
Lowton St. Mary’s, thence by Great Central trains. This is the first 
working arrangement between an electric tramway company and a 
railway company, and no doubt the result will be keenly watched 
from all quarters. It indicates that the railways, so far from regard- 
ing the tramways as competitors, are recognising that they may become 
a valuable feeder for their lines, besides affording an additional con- 
venience to the public. 

Mid-Yorkshire Tramways.—The promoters of the Mid-Yorkshire 
tramways scheme have prepared for the information of Parliament a 
detailed estimate of the works proposed to be constructed under their 
Bill. These works comprise the construction of over 19 miles of elec- 
trical tramways in Keighley, Bingley, Baildon, Burley-in- Wharfedale, 
Otley, and Ilkley. The total cost is estimated at £185.427, of which 
£145,487 will be expended on construction, and £41,940 on road 
widenings and land for a generating station. The estimates show that, 
except in Bingley, the tramways will be mainly constructed as single 
lines on a gauge of only 4ft. The capital of the company is proposed 
to be fixed at 372,000. = | 

Clydebank —Strong attempts are being made to put an end to the 
deadlock which exists with regard to the finishing of the work necessary 
as propane for the running of the tramway cars on the part arranged 
to be completed last December. The Glasgow Corporation are anxions 
to fulfil their part of the bargain, and are doing their utmost to bring 
about some amicable arrangement between the Post Office authorities 
and the Olydebank Town Council. The latter body cannot see their 
way to sanction the lengthened telegraph poles being put out in the 
street as formerly, holding that both pedestrian and vehicular traffic 


would be endangered thereby during the time when the centre of the 


street was reserved for the tramways. 

Nottinghamshire and Derbyshire Tramways.—The pro- 
moters of the Nottinghamshire and Derbyshire tramways scheme 
have deposited the estimates prepared by their engineer, Mr. Alfred 
Dickinson, showing the cost of constructing these tramways ae set out 
in the Bill deposited for next session. The aggregate cost of the 
whole scheme is put down at £408,015, of which sum £36) 541 will 
be spent upon the construction of tho proposed 79 miles of tramways. 
The balance will be spent on road widenings, which are estimated to 
cost £46,526, and upon land for generating stations, car-sheds, and 
depots, which is estimated to cost £947. The capital of the company 
is to be £750,000, with the right to borrow a further sum of £250,000. 


Kilmarnock. — A special meeting of the Town Council was held on 
the 4th inst. for the purposes of hearing a deputation appointed at a 
recent mass meeting of ratepayers on the subject of electric lighting 
and traction. The mass meeting passed a resolution to the effect that 
the Oouncil should not proceed with an electric and traction scheme 
until they had first invited offers from private companies, with the 
view of determining whether it would be advisable to municipalise the 
scheme or let it out to a private company. They also asked that a 

Kite of the ratepayers should be taken, or that proceedings 
should be delayed until next November, when the question could be 
fought out at the elections. The Council thanked the deputation, 
and the proceedings terminated. 

Aberdeen.—4A general meeting of the Tramways Committee of the 
Town Council was held on Monday for the consideration of the pro- 
poses running powers of the Suburban Tramway Company over the 

0 


rporation gd A deputation was heard with regard to the pro- 


posed charge by the Corporation of 9d. per car mile for runuing powers. 
À full explanátion was given by the deputation of their opinion as to 
how the charge ought to be made, and eventually they suggested a 
conference with a small sub-committee of the Corporation committee, 
when they thought matters might be satisfactorily arranged. After 
the deputation had withdrawn, the committee unanimously appointed 
a sub-committee to meet the directors of the Suburban Company, 
and endeavour to arrange such terms as would be fair and equitable 
to both parties. 

Automatic 8 .—Addressing the shareholders of the 
London and South-Western Railway Company. as chairman. at 
the half-yearly meeting, Lieut-Colonel the Hon. H. W. Campbell 
said the proprietors would no doubt be glad to know that the company 
were making progress in the adoption of pneumatic and automatic 
signalling. At their remodelled and enlarged Sslis2ury Station they 
had adopted low-pressure pneumatic signalliog for the whole of the 
station work in place of the mechanical signalling formerly in opera- 
tion. The result was a saving iu the number of signal-boxes and 
signalmen and a great reduction in the physical work of the men 
employed. It was proposed to extend the use of the system as oppor- 
tunity was afforded. They had decided on adopting this description 
of signalling as between Woking and Basingstoke. 


Stoke-on-Trent. —A special meeting of the Town Council has been 
held to consider a report on the negotiations between the Council and 
the Potteries Electric Traction Company, respecting the proposed 
light railway from Stoke to Neweastle, viz Hartshill. The point of 
contention was as to whether the line should be a double one through. 
out, or a single liae, with loops at iatervals, and an award of the Board 
of Trade, after an enquiry by one of their inspectors, left neither 
party satisfied. The company have since offered to lay double lines 
if the roadway be widened at certain points, and to bear a portion of 


of the works to the company is estimated at £1,481, and to the Cor- 
poration £600. The Council agreed to the proposed arrangement, 
and decided to ask the Local Government Board to sanction a loan 
for raising the amount named. 


Covered Cars.—A trial trip on the Queensbury route of the 
Halifax tramway system was made on Monday by an electric tramcar 
which has been fitted with a patent cover. The cover has been patented 
by the Kennington Patent Collapsible Car-Cover Syndicate. It. con- 
sists of five iron bridges. upon which run shutters similar to those of 
a roll-top desk. Each of the five sections is divided down the centre 
by a light plank, which extends over the full length of the cover, and 
carries the trolley base. Each half is then divided into two flexible 
shutters and a window. The shutters and window when not in use 
are dropped down level with the panelled boarding, which takes the 
place of the handrail, leaving a neat framework, which is a protection 
against falling wires. The cover is water and electricity proof. The 
dis of the trolley standard improves the appearance of the saloon, 
and gives a little extra seating capacity. 

Glasgow.—Notice of motion has been given for next meeting that 
a special committee be appointed to enquire and report as to whether 
any additional expense in the upkeep or lighting the streets fell on 
ratepayers in consequence of the monopoly of the centre of the road- 
way by the municipal tramways, and as to the terms and conditions 
on which the tramways in other cities are granted the exclusive use 
of the streets ; as to what extent compatible with reasonably low fares 
it was expedient that any portion of the profits of the tramways should 
be devoted to rates, or to make good the loss on other municipal enter- 
prises, such as baths, etc., which at present fell on the ratepayers ; to 
report as to the extension of the service far beyond the city boundaries ; 
with obligations to maintain for an indefinite period services wholly 
outside the boundaries with similar fares to those inside the city— 
with authority to confer with and obtain information from the Tram- 
ways Committee, and to correspond with other municipalities. 


Newcastle.—A meeting of the Tramways General Purposes Com- 
mittee has been held to take into consideration the question of esti- 
mated income and expenditure for next year. The city treasurer sub- 
mitted his estimated expenditure, which showed that during next 
year there is £20,752 to be paid as repayment of money borrowed, 
and £22,685 as interest, making a total of £43,437, against £41,138 
last year. It aleo showed the amount of money that is likely to be 
borrowed on extension purposes during the next 12 months ; also that 
during next 12 months there will be needed £2,882 for repayment on 
capital, and £5,253 for interest, making a total of £8,115. In regard 
to electric street-hghting during the next 12 months, £365 will be 
required for A Ane on capital, and £334 for interest, making a total 
of £699. These estimates were adopted. The question of estimated 
depreciation was gone into for next year on the working of trame, 
but nothing definite was done, and the question was adjourned until 

/ next week. | 

Poplar..—The London County Council have informed the Borough 
Council of their intention to proceed with the electrification of the 
tramways in the East-end. Their committee, however, have been 
informed that owing to the tunnel of the Whitechapel and Bow Rail- 
way being within a few inches of the surface of the road the surfaces 
would have to be raised considerably to allow the conduit system to be 
used. Inasmuch as the tramways from Aldgate to Stratford and 
Poplar are intended to connect with the West Ham Corpcration 
systems, which are to be worked on the overhead system. the Council 
thought it desirable for the overhead system to b» adopted in the East 
End. The Poplar Council's General Purposes Committee, however, 
think the conduit system is the only satisfactory one, and that the 
difficulties referred to are not insuperable. They have, therefore, 
decided to recommend their Oouncil not to give its consent to the 
adoption of an overhead system of electrical tractioa for *he tramways 
within the borough 


Lancashire and Yorkshire Railway Electrification. —In con- 
nection with this matter it was stated at the half-yearly meeting of 
the company on Wednesday by Sir Geo. Armytage that the company 
would have a central power station at Altcar aud three transformer 
stations at other places. 
end of this year, and they had every reason to believe that they would 
obtain & considerable increase of traffic hy the greater facilities they 
intended to give. The estimated capital expenditure for general 
purposes for the current half-year, for which sanction was asked, 
was £447,515, and the directors anticipated that they would spend 
on new works about £259,965. Referring to the decrease in the 
number of ngers carried in the last six months, he said that 
this was entirely due to the fact that the tramways had taken & 
great many short-journey passengers, but they had beea endeavouring 
to encourage passengers to take longer journeys, and the result of these 
figures pointed to them having been successful. 


Sheffield.—In the Corporation Bill which is being promoted this 
session powers are sought for new tramways, estimated to cost 
£21,148, and for electrical equipment to cost £29,141. Various 
improvements in the tramway services of the city have been instituted 
during the past week. The Tramways Committee have adopted 
a resolution to allow advertising on the cars, the details to be sub- 
mitted at a later date. The city surveyor has been authorised to lay 
double lines in West-street, where they are single, and to relay the 
ducts in connection with those of the electric light departinent. The 
city surveyor has also been authorised to lay the tramway tracks in 
Angel-street and Snig-hill. The junction to Castle-street is not to 
be put in. The tracks in Angel-street and Snig-hill are to be paved 
with gritstone setts. Trial runs have been made over the new route 
from the bottom of Snig-hill to the junction with the present 
Owlerton route ria Gibraltar-street, Moorfields, Shalesmoor, and 
Penistone-road, to Hillfoot Bridge. The trials were satisfactory, 


They hoped to have all finished about the . 
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Lanoaster.—The Town Council have received the reports of 
Lieut.-Colonel Yorke and Mr. A. P. Trotter on their recent inspec- 
tion of the tramways, together with an enquiry whether the Corpora. 
tion are prepared to comply with the recomimendations contained in 
Colonel Yorke's report. e matter has been left in the hands of 
the chairman and tramways engineer, with power to communicate 
with or interview the Board of Trade upon the subject. Cars are 
already running on the Scotforth route, but the Park section has not 
i been opened for traffic. The tramways engineer has submitted plans 
or a new route, and made certain ux rim as to doubling the line 
on parts of the route, and the Council have approved the suggestions. 
If possible, further lengths of double track are to be provided, if 
satisfactory to the Board of Trade. The report of Mr. E. J. Waller 
(of the firm of Messrs Kincaid, Waller, Manville, and Dawson) on 
the undertaking of the Lancaster and District Tramways Company 
was presented at the last meeting, and the consideration adjourned to 
a special meeting. 

Germany.—Atcording to a German contemporary, the construc- 
tion of the Elberfeld Suspended Railway, which is to traverse the 
Wupper Talley from Vohwinkel to Barmen. Ritterhausen, hag already 

rogressed so far on the Barmen stretch as well that the company 
have only to finish a short length to complete the railway. The con- 
tracting firms have undertaken to be ready with their respective 
sections on Nov. 1 next. In the case of no unexpected difficulties 
arising until then, the Barmen section will probably be opened to the 
general traffic on March 1 of next year. During the past year the 
passenger traffic on the completed section amounted to 4,000,000 
persons, but a ter figure is expected on the opening of Barmen 
section, one of the estimates 0 as many as 12,000,000 

ngers D annum. The speed would then be increased from 
io km. to 40 km. per hour. Several drawbacks noted in the working 
of the exploited section, as, for instance, the dea ning noise made 
by a few of the cars, have been remedied. The total length of the 
line is 13:5 km., and the cost of construction 13,500,000 marks. 


Private Bills. —At the end of last week Mr. Campion, the examiner 
of Standing Orders, had several Bills before him for proof of compliance 
with Standing Orders. In the case of the South Lancashire Tramways 
Company Bill a memorial was presented by the Leigh Corporation 
alleging non-compliance in respect of the publication of notices refer- 
ring to the parish of Hindley, and also with regard to the clause in the 
Bill relating to certain tramways in the borough of Leigh. The Town 
Clerk of Leigh contended that by an agreement the company had under- 
taken not to construct certain tramways in the borough without the 
consent of the Corporation, and he alleged that the company was now 
trying to get in. by a back door to construct them. Mr. Bell, for the 
promoters, argued that the company was seeking no fresh powers, as 
the original Bill authorised the tramways, and consequently the consent 
of the Corporation at this stage was not needed. ‘The examiner held 
that the memorialists had failed to make out a case, but non-compliance 
was admitted in the case of certain tramways proposed at Atherton, 
and the Bill will accordingly have to go before the Standing Orders 
Committee. Ie is expected, however, that the consents will be 
obtained before them. The 5 Batley, and Birstal Tramways 
Bill and the London County Council Tramways Bill were postponed 
till 19th inst. 

Southwark. —At the last meeting of the Borough Council the Law 
and Parliamentary Committee presented a report upon the City and 
South London Railway Bill, the most important provisions in which 
are those transferring to this company all the rights, powers, and 

rivileges which by the City and Brixton Railway Acts were con- 
ferred upon the Brixton Company. The proposed City and Brixton 
railway extends from Borough High-street, at the junction of Borough- 
road with that thoroughfare, along Borough-road, St. George’s-circus, 
Lambeth-road, and ner pn as to Brixton. The new Bill 
empowers the City and South London Railway Company to construct 
the line within three years from July 1, 1903, and a penalty is imposed 
on the company of £50 a day for every day after the expiration of the 
riod so limited until the railway is completed and opened for traffic. 

e committee recommended that for the protection of the interests 
of the Council the town clerk be directed to formally present a petition 

inst the Bill, and this was agreed to. The Council resolved to 
offer no opposition to the Baker-street and Waterloo Bill, which seeks 
to transfer to the Great Northern, Brompton, and Piccadilly Railway 
Company the undertaking of the Baker-street and Waterloo Railway, 
whose lines, so far as concerns the borough of Southwark, are to 
extend from Westminster Bridge-road along St. George's-road to 
Lambeth-road, thence to St. George’s-circus, and underneath London- 
road to the Elephant and Castle. 

Manchester.—At a meeting of the Tramways Committee on 
Tuesday, several proposed extensions of the tramways were reported 
upon which will connect Manchester with the outer districts. It was 
stated that representatives of the committee have been in negotiation 
with others from the local authorities of Davyhulme, Urmston, North- 
enden, Ashton-on-Mersey, Timperley, Dunham Massey, and Northern 
Etchells in regard to the tramway schemes in which those districts aro 
interested. The outcome of the negotiations is that the representa- 
tives of the outer local authorities have agreed to recommend support 
to the Manchester Southern Tramways Bill, upon the condition that 
if it succeeds the company by whom it is promoted will transfer their 
powers under it to the various local authorities. It is then proposed 
to lease the lines to the Manchester Corporation on terms to be agreed 
upon, or, failing an agreement, the terms to be settled by the Board 
of" Trade. Representatives of the Manchester Tramways Oommittee 
have aleo met a sub-committee of the Tramways Committee of the 
Ashton Corporation, who have agreed to recommend their Council to 
adopt proposals which will ensure the through running of trams 
between Manchester and Ashton. An interview has also been held 
with representatives of the Oldham Tramways Committee with a 
similar object, and the proposals are still under consideration. Good 


ring the new electric 


progress is being made with the work of pre 5 
e last of the horse-drawn 


routes, and April 1 next will probably see t 
cars in the city. 


North Metropolitan Tramways Co.—Speaking at the half yost d 
meeting of this Company on Wednesday, the Chairman (Mr. G. 
Richardson) said the agreement for selling the Company’s lines in 
Middlesex to the Metropolitan Electric Tramways, Limited, which 
was approved by the shareholders at the general meeting last August, 
had now been carried into effect, and with the approval of the 
Board of Trade, the lines, with the depts, cars, horses, etc., used in 
connection therewith, had been transferred to the purchasers for an 
agreod sum of £200,000. An ment had now been entered 
into by which the West Ham ion were to purchase not 
only the lines authorised by the Act of 1870, but also the 
remaining lines authorised in 1894. By the terms of this 
agreement the price of the lines had been fixed, as r ed 
the tramways authorised by the Act of 1870, at £5, per 
mile of single line, and as regarded the tramways authorised by 
the Act of 1884 at £5,500 per mile of single line. The Corporation 
also purchased the two depóts at Stratford at a price to be fixed by 
agreement, or, in case of difference, to be ascertained by an arbitrator 
appointed by the Board of Trade. They had agreed to work the lines 
sold until they were electrified for the benefit of the Corporation, but 
the Company were to receive a proper charge for the use of the staff, 
horses, etc. The County Council had given the directors orders that 
they proposed electrifying the five miles of the line running from 
Aldgate to Bow and from Aldgate to Poplar by the overhead system, 
and the oompany would have to keep the line open while the change 
was being carried out. 

London. Ceuncil —At the usual weekly meeting of this 
body on Tuesday the Highways Committee brought up the followin 
interesting report: the work of reconstructing, for electrica 
traction, the Westminster-to-Tooting, etc., section of the London 
County Oouncil tramways is nearly completed, and we anticipate 
that within a comparatively short time the tem ipd electricity 
generating station, and the sub-stations, necessary for the electrical 
working of these tramways will be in operation. The substitution of 
electrical in place of horse traction on this section of the Council's 
tramways will be achieved as the result of very devoted and careful 
consideration by us and by the Council, and of the expenditure of 
very large sums on the reconstruction of the tramways —a work which, 
we are glad to be able to state, has been carried out in as expeditious 
a manner as possible, and without any more dislocation than has been 
absolutely necessary of the ordinaty traffic in the thoroughfares 
affected. The commencement of the electrical working of the first- 
completed section of the Council's tramways will be an epoch in the 
history of London locomotion, and we have every confidence will give 

eat satisfaction to the travelling public. It is probable that these 
ines wil be in working order by the end of April next, or even 
perhaps before that time ; and we think that is highly desirable that 
the event of the running of the first electrical cars on the tramways 
owned and worked by the Council itself, should be inaugurated by 
a public ceremony. We therefore recommend that the electrical 
working of the Tooting-to- Westminster section of the London County 
Council tramways be inaugurated bya public ceremony; and that 
the Highways Committee be authorised to make the necessary 
preliminary arrangements with that object, reporting subsequently to 
the Council as to the manner in which it is proposed that the 
inauguration shall be carried out." Another report of the Highways 
Committee had reference to the acceptance of advertisements on the 
Council's electrical cars. It ran: We have given careful consideration 
to the question whether it is expedient that the Council should allow 
advertisements to be placed on the electrical cars to be used on its 
tramways, or whether, as is the case in some provincial citics and 
towns, no advertisements of any kind should be placed on the cars. 
The Council is aware that the advertisements on its cars produce a 
considerable revenue, very careful supervision being exercised, how- 
ever, in order to prevent the appearance of any advertisement that 
can he de in any way objectionable. The net receipts from 
this source amouuted in the year 1901-2 to about £8,500, and it 
appears to us probable that consequent upon the adoption of electrical 
traction and the extra number of cars which will be used, this revenue 
will substantially increase. We think therefore that it is advisable 
that the practice of allowing advertisements to be placed on the cars 
should be continued, but that only the boards round the top, and the 
inside of the ventilators above the windows of each car, should be used 
for that purpose.” They recommended accordingly. On another 
recommendation from the same committee, the Council authorised an 
expenditure of £2,700 on the construction of tramways along the 
widened portions of Wandsworth-road and Nine Elms-lane. The 
following recommendation was also adopted: That the proposed 
construction, at the street level, of the Euston (Melton-street) Station 
of the Charing Cross, Euston, and Hampstead Railway Company be 
approved.” 


LIGHTING AND GENERAL. 


Grantham.—The electric light is about to be installed in Grantham e 

Derby.—The Council are extending the electric mains to Belgrave- 
street. 

Montrose.—Five Nernst lamps of 80 c.p. are to be fixed in 
Castle-street. 

Darwen.—Tho electric cable is to be continued from Newton-street 
to Olive Mill. 

Stafford.—A system of clectric alarm bells is to be installed 
throughout the workhouse. 


Ainsdale.—The National Telephone Company are arranging to 
bring their line into Ainsdale, | 
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Marple. — The Council will not offer any objection to the Electric 
Power and Gas Company's Bill. 

Flint.— The Town Council have signed a petition against the North. 
Western Electricity and Power Gas Bill. 

The Direct Spanish Telegraph Co.—Direct cable communication 
with Spain, via Bilbao, has been restored. ' 

Sevenoaks.— An agreement is being prepared with the Kent 
Electrical Power Distribution Oompany, Limited. 

Uttoxeter.—The Urban District Oouncil will support the North- 
Western Electricity and Power Gas Company’s Bill. 

Brentwood.—4A public meeting has been convened on the subject 
of a provisional order for supplying electricity in the district. 

Blackpool.—Consumers of electrical energy for motor purposes 
averaging £25 a quarter are to be allowed a discount of £10 per cent. 


Dewsbury.—The last report from the Lighting Committee showed 
Hac the sale of the electric current had more than doubled since March 
ast. ; i ; 
: Kensington.—The Borough Council are not taking any exception 
is TA provisions of the London County Council Electricity Supply 

Lancaster.—The Council have resolved to charge the Tramways 
Committee at the rate of 2d. per unit up to the end of the financial 
year. x em 

Eleotrical Organ.—Sir Westman Pearson, M. P. for Colchester, 
and Lady Pearson are presenting an electrical organ to Worth Parish 
Church, Sussex. 

St. Andrews.—4A new site has been chosen by the electric light 
company for their station. It is expected that the work of erection 
will be begun soon. | 

Sheffield.—The Corporation Bill includes an item of £3,500 for a 
tunnel for. the conveyance of electric cables from the generating 
station at Kelham Island. . 

Standish. —The Council intend to apply for a further extension of 
two yeare in the time allowed for carrying out the provisions of their 
eleotric light provisional order of 1901. 

Middlesbrough.—Extension of plant is required at the generating 
station, the committee in their last report stating that at present their 
plant is overloaded to the extent of 15 kw. 

Southwark.—At the next Council meeting a proposal will be 
brought forward in favour of the erection of a dust destructor in 
connection with the electric lighting station. 

Chester.—The Rural District Council have decided to join in 

rocuring for the local authorities interested protective clauses in the 
orth-Western Electric and Power Gas Bill. 

Dorchester,—The question of the electric lighting is to be con- 
sidered by the General Purposes Committee at an early date. Messrs. 
J. and J. S. Enright are advising the Council. 

Rhyl.—On March 11, 12, and 13 an electrical exhibition will be 
held at the town hall. Mr. E H. Wright, the resident engineer, will 
be pleased to give particulars to any firm wishing to exhibit. 


Rowland Carr and Co.—We are informed that Messrs. Howland 
Carr and Co. have entered into agreement with the patentee to become 
sole makers of Franklin's patent ventilated and watertight frame and 
covers. 

Navan (Ireland).—The lighting of Trim School by electricity, 
estimated to cost over £500, has been referred to the representatives 
on the Trim School Board, who are advised to make all necessary 
enquiries, 

Stookport.—A change has been made in the management of the 
electricity department, and it has been decided that the electrical 


engineer be held entirely responsible for the satisfactory working of 


the station. 

Longton. — The output of electricity for the quarter ending 
December, 1902, was 20,649 units, against 12,182 units for the corre- 
sponding quarter of the previous year, being an increasc of 8,467 units, 
or 41 per cent. 

Kensington and Knightsbridge Electric Lighting Co.—The 
directors have recommended a dividend at the rate of 10 per cent. 
per annum for the half-year ending Dec. 31, 1902, carrying forward 
£5,832. 19s. 8d. 

Stoke Newington. —À town meeting has carried a resolution to the 
effect that it is expedient for the Borough Council to promote a Bill 
for the acquisition of land and, plant for electric lighting and baths 
and wash-houses. 

Gaiety Theatre, Strand.— Messrs. Roger Dawson, 8, Berners- 
street, W., have secured the contract for the whole of the electric 
lighting at the new thestre, including stage switchboards, dimmers, 
liquid resistances, etc. 

Removal.—The Westminster Electrical Testing Laboratories have 
removed to larger premises at York Mansion, York-street, West- 
minster, which have been specially fitted with a view to both electrical 
testing and experimental work. 

Bath. The adjourned debate on the Electric Lighting Committee's 
report recommending the Council to app'y for power to borrow 
250,000, to be spent on the undertaking during the next three years, 
will be resumed on the 18th inst. 

Derlington.—Mr. Lunn's last report shows an increase in the 
number of units generated to the extent of 33 per cent. Six con- 
sumers were connected during December, and applications from 
23 intending consumers received. 

Falkirk.—The Electric Lighting Committee have resolved to open 
the new works and switch on the light throughout the town on 
Tuesday, March 3. Mrs. Fairlie, wife of Bailie Fairlie, convener, will 
be asked to perform the ceremony, 


the body of James McNamara, aged 22 
working as cold sawman at fhe ! 
from an electric switch. The current was stated to be 250 volts. The 


jury recommended an earthed iron-caged switch. 


pro 
with a bonus of 5 per cent. (128. por share), in 
cent. already paid, making 20 per cent. for the year 1902. 


branch of the National Contractors“ Asso iation. 
A.I.E.E., Central-buildings, Stockton, was elected 5 of the 


Tunbridge Wells.— The electrical engineer has been granted leave 


to attend the Institution of Electrical Engineers’ convention in Italy 
in April at his own expense. 


Glastonbury.— The Council will oppose the Somerset, and District 


Electric Power Bill unless satisfactory terms can be arranged with 
the promoters, either jointly with other districts affected, or separately 
by the Corporation of Glastonbury. | 


Aocident. —On Thursday an inquest was held at Middlesbrough on 
years, who was killed while 
orth-Eastern Steelworks by a shock 


Telegraph Construction and Maintenanoe Co.— The directors 


paying a dividend of 10 per cent. (£1. de per share), eer 
ition to the 5 per 


. Beifast.—At the next meeting the Council will be asked to sanction 


the supply of electric current for domestic light purposes at the flat 


rate o 
first hour demand, and 14d per unit for subsequent hours. 


per unit, and for light in other cases at 6d. per unit for the 


Burslem.—The General Purposes Committee have been authorised 
to appoint an expert to confer with the Electric Lighting Committee 


as to the possibility of supplying electricity more economically than 
it would be supplied í 


by any of the methods hitherto discussed. 
Whitby.—In the future the charge of 5d. per unit for current sup- 


plied to churches and chapels will also be made in connection with 
schools or rooms attached or connected with places of public worship, 
and used for religious, educational, and philanthropic purposes. 


City of London Eleotric Supply Co. —The directors, after placing 
£35,000 to reserve, recommend the payment of a dividend of 10s. per 


share (at the rate of 5 per cent.) on the ordinary shares for the year 
ended Dec. 31 last. The sum of £20,000 will be carried forward. 


Bury St. Edmunds.—A resolution has been passed in favour of 


lighting St. Peter's Church by electricity, and the Rev. F. L'Estrange 


Fawcett, Rev. J. Morga 
A H. Hanchet have been appointed a committee to obtain the esti- 


n, and Messrs. W. Ibhotson, F. Took, and 


mates. 
Snow.—On Monday a heavy fall of snow took place at Aberdeen, 


followed by a complete thaw. Owing to the accumulation of snow on 


the telephone wires two standards in the west end of the city gave 
way, and over 300 wires collapsed, thus causing great dislocation t» 


the service. 


National Contractors’ Association. —At a meeting of local elec- 
trical engineers at Stockton last week, it was decided to organise a 
Mr. H. C. Watson, 
newly-formed association, and Mr. Tattersall, of Middlesbrough, hon. 
secretary. 

St. Marylebone.—We have already noted that the sum fixed for 
the Council to pay for the Metropolitan Electric Supply Company’s 
undertaking is £1,212,000. At the last meeting of the Borough 


Council it was resolved to inform the London Couuty Council that the 


Council would probably require the sum for the purchase of the 
undertaking. 

Wirral.—The North-Western Electricity and Power Gas Oompany 
have forwarded to the District Council a copy of their Bill deposited in 
Parliament, together with maps showing the area affected. They asked 
that the Oouncil should pass a resolution supporting it, but no action 
has been taken. 

Llangollen.—A company lias been formed and registered to take 
over the provisional order of the Llangollen Urban District Council. 
Messrs. Bremner, Smith, and Bremner, 10, Warwick-court, W.C., the 
consulting engineers to Oswestry and Sleaford, are also acting in this 
matter for the Council. : 

London County Council —The Council have agreed to lend the 
Hackney Borough Oouncil £20,570 for electric lighting and other 

urposes. Sanction to a loan of £770 has also been given to the 
slington Borough Council for the initial installation of the electric 
light within the borough. 

Nuncaton.— The Electric Committee are prepared to carry out a 
scheme for the street-lighting of Stockingford providing the inhabitants 
require the street-lighting, and are prepared to pay for the cost of the 
same, The question of lighting the infectious diseases hospital with 
electric light is under consideration. 

Barnsley.—The Worsborough Urban Council are considering the 
question of taking a supply of electricity from the Corporation in 
bulk, and application will be made for sanction to the borrowing of 
£6,938. of which sum £3,938 is the umount already overspent, and 
£2,500 the amount proposed to be spent in extensions. 

Hythe.—The Folkestone Electric Supply Company, who have 
entered into a contract with the Town Goaneil to light the town 
with electricity, informed the Lighting Committee on Monday that 
they would be prepared to make arrangements with the gas company 
to light the town should they be unable to lay the mains in time. 

Birkenhead.—The return of the quarter ended December as com- 
pared with the coriesponding quarter of the previous year, shows that 
in 1901 there were used 140,627 unite, while in 1902 209,985 units 
were used. The consumers in 1901 were 336, and now are 451. The 
increase in consumption was 49:2 per cent., and of consumers 54-2. 


Burnley.—The Electricity Committee will discontinue the present 
charges for the supply of electrical energy for motor purposes, and will 
from March 26 make a charge on the basis of 3d. per unit for elec- 
tricity supplied at full load of motor for the first hour per day (seven 
days per week), and at the rate of 1d. per unit for any time thereafter. 

Glasgow.— Arrangements have now been made for PERE way- 
Joaves in the neighbouring burghs and counties. The Middle Ward of 
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Lanarkshire has come to terms in connection with wayleaves to 
Cambuslang, which would soon be in connection with the exchange. 
There are 8,007 instruments connected, leaving still 1,069 to be wired. 

Maidenhead.—It has been agreed to include a new feeder on 
Castle-hill among extensions absolutely necessary." The work will 
be carried out by the staff, the estimated cost being £350. The sum 
of £100 isto be paid to Messrs. Burstall and Monkhouse in order 
that they may recompense the borough surveyor for his extra services. 

Bethnal Green.—At the last meeting of the Borough Council, 
Councillor Hall, chairman of the Electrical Committee, stated that the 
committee were determined to proceed with the public lighting of 
the borough. He believed at the next monthly meeting the com. 
mittee would bring up a report with regard to a site for the generating 
station. 

Bangor.—The electrical engineer (Mr. Price White) in a report 
comparing the June, September, and December quarters of 1902 with 
the previous year, stated that there was & total increase of 27 per cent. 
ia the number of Board of Trade units of electricity sold. There was 
also a total of 26 per cent. increase in the number of lamps connected 
with the works. 


Gillingham.—As special machinery will have to be provided for 
supplying electric light to the new nival hospital, Messrs. Preece and 
Cardew will be asked for an agreement for a minimum period of three 
years. Various customers of electric light having asked the Council 
to supply current day and night, it has been decided to run the 
machinery day and night. 


Canada.—The Canadian Pacific Railway have refused permission to 
Canadian municipalities to place Government telephones at their 
stations, alleging & contract with the Bell Company. The decision of 
the railway will result iu a fight between it and the municipalities. 
A proposal that the Government should unite the telephone trunk 
lines meets with no support. 

Paisley.—The capital expenditure on the Corporation electricity 
works amounts to over £100,000, and a recommendation is now being 
considered to expend an additional £42,000 to extend the lighting 
system, make certain alterations and additions, and to provide a spare 
engine in connection with the tramway traction supply of current 
which will be required next year. 


London Gazette. — The partnership existing between (+. L. Adden- 
brooke and L. J. Robiuson (trading as L. Robinson and Co.), electrical 
instrumeut makers, 9, Carteret-street, Westminster, S. W., has been 
dissolved by mutual consent. A receiving order has been made out 
in the estate of G. K. Gilchrist, electrical contractor, Coila, Derbe- 
road, St. Aunes-on-Bea, on creditors' petition. 


Stock Exchange.—The Stock Exchange Committee have ordered 
Callender's Cable and Construction Company's further issue of 
£110,000 44 per cent. first mortgage debenture stock to be quoted in 
the official list. The committee have been asked to allow the Western 
Telegraph Company’s further issue of £118,945 4 per cent. debenture 
stock (redeemable) to be quoted in the official list. 


St. Helens.—The Water Committce have received a report from 
the water engineer (Mr. Lackland) suggesting the advisability of 
abandoning the use of steam for power at Brown Edge, and to adopt 
electricity instead. He estimated that the cost would be something 
like £200, and that the saving of fuel would be from £120 to £150 a 
year. The committee will consider the question more fully. 

Exhibitions.—The exhibition at Cork is to be repeated this year, 
and is to Le opened this summer and to remain open for six months. 
An indastrial exhibition will be held at Rheims from May 15 to 
Sept. 6. A permanent commercial exhibition or depót of samples is 
being opened at Calle de S. Anna 5, Barcelona. A permanent exhibi- 
tion of trade is being prepared for at the palace of the Counts of 
Flandres, Bruges. 

Beverley.— About two years ago there was an agitation for intro- 
ducing electricity for lighting and other purposes in the borough, and 
in order to prevent private companies embarking on the undertaking 
the Corporation applied to the Board of Trade, and obtained powers 
for carrying out the work themselves. A public enquiry was held 
into an application for a loan, and apparently nothing has been done 
ever since in the matter. 


Clacton.—At a recent meeting of ratepayers the following resolu- 
tion was passed: That this meeting is of opinion that the town is 
not ripe for the Council to take up any scheme for electric lighting of 
the district, and that the further consideratiou of the same be deferred 
for two years, and in the meantime that the authorities at Whitehall 
be requested not to suspend the provisional order in favour of the 
Council for that period of time." 


Limerick.— The Corporation have decided to take the necessary 
steps to ascertain the sum still required for the purpose of completing 
the electric lighting of the city, and to have same borrowed as quickly 
us possible with the object of completing the proposed transfer to the 
(Jas Committee. "The undertaking has been placed in the hands of 
the following committee: the Mayor: Alderman M'Nicce ; Messrs. 
S:okes, Long, Donnellan, Johnson, and Nash. 


Ecoles.—The Council have obtained sanction to the borrowing of 
£22,115 for purposes of electric lighting. A special ee of the 
Public Lighting and Electrical Supply Committee is to be held for 
the purpose of considering the question of carrying out the scheme 
for the extension of the electric light undertaking, and the report 
of the borough electrical engineer on the improvement of the street- 
lighting and the demand for the supply of electricity. 

St. Panoras.—About two years ago the St. Pancras Borough 
Council decided to extend the public lighting all over the borough, 
the work to be carried out in six sections—viz., (A) North St. Pancras ; 
(18) part of South and Kast St. Pancras; (C and D) West St. Pancras ; 
(E and F) South and West St. Pancras. It is now proposed to at 
once progeed with Sections B and F. The chairman of the com- 


mittee promised to report as to Section A at the next meeting of the 
Council. 

Dover. — According to the local Press, the obstruction to the elec- 
tricity purchase seems to fizzle out. It is pointed out that even if the 
„ for the mandamus for à poll should come to be argued 
before the introduction of the Bill, the decision of the courts will not 
interfere with the determination of the ratepayers of Dover to seize 
the present opportunity of securing the electricity undertaking. 
ous : poll be granted, it is said that *here can be no doubt as to 
the result. 


Colour Photography.— At last Friday's soirée of the Royal Insti- 
tution the intricacies of the new Sanger-Shephard process, by which 
3 coloured photograph may be obtained on paper, were very lucidly 
explained in the library. "Those interested in the matter may find the 
required details of this, and, iu fact, every other process of photo- 
graphy, in à handy little book just published for the Photogram by 
Messrs. Dawbarn and Ward, entitled ''The Figures, Facts, and 
Formule of Photography.” 


Brighton.—The Town Council have informed the Postmaster- 
General with reference to a section under which the local authority 
were required within two years from April 30, 1901, to establish a 
telephone exchange system, that they have entered into contracts for 
the supply of the necessary materials and the execution of the work 
for their municipal exchange telephone system to the extent of over 
£20,000, and requesting him to grant a year's extension of time to 
enable the Council to carry out the necessary work. 

Croydon.—The Council have decided to apply for sanction to 
borrow £13,000 for the erection of a refuse destructor. The deputy 
borough engiueer has reported upon a scheme for establishing a 
destructor at Brimstone Barn for the destruction of refuse only as 
follows : destructor capable of destroying 20,000 tons of refuse per 
annum —estimated cost, £13,000 ; estimated annual expenses, £2,205. 


128. 6d. ; estimated cost of destruction per ton —wages, lld. ; rates, 
6d. ; interest and sinking fund, 94d.—total, 2s. 24d. 


West Hartlepool. — Councillor Young has.been appointed chairman 
of the Property aud Lighting Committee in place of the late Councillor 
Loan. It has been decided that the equivalent of the amount of the 


fuel value of the destructor steam supplied throughout the year be 


calculated on the average cost of coal for the year, and be charged by 
the Health Committee to the Electric Lighting Committec, and that 
in the meantime (until the extension of the destructor is completed) 
the calculation be based on 61b. of coal per unit generated 


Crewe,—A conference was held at the Crewe Arms Hotel, Crewe, 
on Friday, of representatives of the various urban and rural district 
councils of Cheshire for the purpose of considering the Bill now being 
promoted by the North-Western Electricity and l’ower Gas Company. 
Concerted action is to be taken by the councils, and a resolution was 
passed asking the representatives present to endeavour to obtain a 
grant from their respective councils for a contribution not exceeding 
tive guineas for the purpose of obtaining protective clauses. 


Perth.—A proposal that the price of electricity supplied by the 
lighting department be increased from 14d. to 24d. per unit has been 
remitted to the Couucil in committee. The Council have resolved to 
obtain a new 200-kw. steam dynamo for the electricity department, 
and also to apply to the Secretary for Scotland for consent to the 
borrowing of £7,000 for electricity purposes. This £7,000 is the 
difference between the £435,000 which had previously been consented 
to and the £50,000 asked for in the recent provisional order. 


London Electric Supply Corporation. We are informed that 


the profit for the year ending Dec. 51, 1902, is £35,342. 5s. 11d., 


as compared with £25,220 for 1901. After paying interest there 

remains a balance (including £1,489. 19s. brought forward) of £22,522. 

16s. 3d. The Board recommend that this amount be dealt with as 

follows: by payment of a dividend of 6 per cent. on the preference. 
shares for the year ending Dec. 31, £14,952; to reserve account, 

d ; to be carried forward, £1,570. 16s. 3d.—total, £22,522. 

16s. 3d. 

Eastbourne.—The Local Government Bosrd have informed the 
Council that if it is shown that the exigencies of the undertaking 
require the suggested accommodation, and that no dwelling accommo- 
dation can be acquired by private arrangement, the Board will be 
prepared to entertain an application from the Council for sanction to 
a loan so far as to direct a local enquiry to be held. Consequently 
the electrical engineer and acting borough surveyor have been asked to 
enquire and Por as to the desire of the workmen to rent the cottages 
at a fair rent if erected. 

Walsall —The annual balance-sheet of the electric lighting under- 
taking for the year ending Dec. 31, 1902, shows a deficit on the year's 
trading of £244. 2s. 5d., after paying interest and sinking fund, as 
against a profit of £381. 9s. 7d. for the previous year. In their report 
the committee point out that the deficit is caused by the changes that 
have been made in the working, involving considerable capital outlay, 
from which an adequate return cannot yet be obtained, but it is satis- 
factory to note that the cost of production per unit during the year 
1902 was the same as that of the preceding year. 

Fulham.—With regard to the advisability of having an expert 
examination of the engines and machinery at the electricity works, 
itis proposed that the services of an expert electrical engineer be 
retained to report on the engine-room plant at the Fulham electricity 
works, with special reference to the following questions: (1) If the 
three alternators will fulfil the purposes for which they were specified, 
with special regard to paralleling satisfactorily, and continuing to do 
so ; (2) if the class of engine is such as should have been installed in 
such a station. That the Presldent of the Institute of Electrical Engi- 
neers be requested to himself accept the reference, or to nominate an 
electrical engineer for that purpose ; that a fee estimated not to exceed, 
150 guineas be paid for such report, . 
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Erith.—It is proposed to supply current to the works of Messrs. 
Callender for power purposes at the flat rate of 14d. per unit, upon 
condition that Messrs. Callender will guarantee the minimum payment 
to the Council of £100 per quarter for the period of three years. The 
current is to be supplied at the pressure of 400 volts. Messrs. Cramer 
and Co., of London, are laying down various iustallations, and have 
wecently opened a branch establishment at 51, Pier-road. They have 
lately completed an electric installation at the Wheatley Hotel, which 
includes 86 16-c. p. lights and two are lamps of 2,500 c.p. each. 


^ Paddington.—The Borough Council have agreed, in reference to 
the London County Council (Electric Supply) Bill, that the County 
Council be informed that the Council would not oppose the Bill pro- 
vided the rights of the borough were amply protected, and the Bill 
made it obligatory, so far as practicable, on the purchasing body to 
provide a reserve fund so as to meet the possibility of a deficiency 
arising in connection with the supply of electricity becoming a charge 
on the rates; also that as a matter of precaution and in order to secure 
zn clauges required the solicitor be instructed to petition against the 
i 


St. Annes. —Mr. Clothier's last report shows that in the Ohristmas 
quarter the units sold for privatelighting were more than doub!e those 
sold during the corresponding quarter of last year, the revenue being 
also more than twice the amount from this source, whilst the average 
price per unit stood at 4 78d., against 6°22d. last year. The draft 
agreement between the Blackpool, St. Annes, and Lytham Tramways 
Company and the Council for the purchase of electrical energy has 
been approved, subject to certain modifications, and the question of 
laying an electric lighting cable to Riley-avenue will come before the 
next meeting. 

Belfast.—The Antrim, Down, Armagh, and Belfast Electrie Power 
Bill, by which the company seek powers to supply electrical energy, 
erect generating stations, construct overhead and underground electric 
lines within the city, has been before a sub committee, The Council 
at their last meeting adopted a minute in which the sub-committee 
stated that in their opinion the powera should not be granted within 
the city, and they recommended that the necessary steps be taken to 
oppose the granting thereof, the Corporation being able and willing to 
supply any demand within their boundaries at or under the prices, 
subject to the conditions of supply applied for. 

Rangoon.—The Mandalay lighting contractor has offered to carry 
out the lighting of Rangoon at a rate of 24,000 rupees per annum less 
than the present charge. The president (according to Jadian Engineer) 
thought that as the Municipality was on the eve of calling for tenders 
for electric lighting it was unnecessary to alter the present system. 
The Commissioners did not agree with him, and seeing that the 
applicant had done his work satisfactorily in Mandalay, and was 
prepared to give security, and in view of the fact that electric lighting 
would take a year or two to carry out, they thought his offer should 
be accepted owing to the great saving which would result. 

Belgium.—The Foreign Office have issued the terms of the con- 
vention signed at Brussels last November between the United 
Kingdom and Belgium relating to telephonic communication between 
the two countries. It is provided that the charge for a unit of 
three minutes’ conversation shall be: in the United Kingdom, 
5 france 60 centimes for conversation originating in, or destined for, 
any telephone centre in England or Wales which can communicate 
with any telephonic centre in Belgium ; and for Belgium 4 francs 
50 centimes for conversation§ originating in or destined for any 
telephonic centre in Belgium. There are reduced rates for night 
conversation. ; 

Hammersmith. —At the last Council meeting it was reported that 
six additional consumers have been connected, representing a maximum 
of 114 8-c.p. lamps, that two consumers have been disconnected, and 
that the total number of consumers now taking current from the 
mains is 1,195. Mains are to be laid in Flanchford-road, Hartswood- 
road, Emlyn-road, and Talgrave-street. The total cost will amount 
to £772. 14s. 2d., but the cost of carrying out the work immediately 
necessary will be from £250 to £300. Arrangements are to be made 
for taking water, for road-watering purposes, from the Robertson's 
Incandescent Electric Lamp Factory, and from the pipe supplying 
Thames water to the electricity works. 

—The Lighting Committee's last report states that the 
supply of electric light had been given without interruption, and that 
the machinery was in good working order. Two fresh applications 
had been received, making a total equivalent to 5,985 8-c.p. lamps to 
date for private lighting. The electric engineer estimated the cost of 
the cóalshed at about £160. Mr. W. C. C. Hawtayne, consulting 
electrical engineer, wrote asking for a further payment of £300 on 
account of his fees, and the clerk was instructed to report further 
thereon to the committee. The question of lighting the public way 
leading from the parade to Heathcote-road was referred to the General 
Parposes Committee for consideration. 

Ealing.—The Electric Lighting Committee reported to the last 
Town Council meeting upon several applications for reduced rates, 
and it was resolved, as a fair method of meeting these applications, to 
adopt the maximum demand system as an alternative tariff, with an 
initial price of 8d. per unit for half-hour's use of the maximum demand 
in the two summer quarters, and 3d. per unit afterwards, and 8d. per 
unit for 14 hours’ use of the maximum demand iu the two winter 

uarters, and 3d. per unit afterwards, provided that a consumer 
deciding to be charged on this tariff should not revert to a flat rate 
unless an equal number of summer and winter quarters had been 
taken on the demand indicator system. 

Lowestoft.—The Electric Lighting Committee in their report 
adopted at the last meeting of the Town Council, state that during 
the past month eight extra consumers were connected, represent- 
ing 486 8-c.p. lamps, which brought the total of consumers up to 327, 
and represented a total load of 17,379 8-c.p. lamps. The committee 


also recommended that the Council should adopt the slot system. The 
committce estimated that they would require for the half-year ending 
June 30, £3,835 (which included £1,900 loan and interest). Against 
that they estimated to receive £2,200 from sale of current, and had a 
credit of £154 on their previous estimate. The balance to be pro- 
vided for out of the rates was therefore £1,481. 


National Telephone Co.—The directors have resolved to recom- 
mend the following dividends for the half-year ended Dec. 31 last : 
At the rate of 6 per cont. per annum on the first and second preference 
shares, at the rate of 5 per cent. per annum on the third preference 
shares, ut the rate of 6 per cent. per annum on the preferred stock, 
and at the rate of 44 per cent. per annum on the deferred stock, being 
equivalent to 5 per cent. per annum on the ordinary shares now 
divided into preferred and deferred stocks, carrying £105,000 to 
reserve and about £12 000 forward. The transfer books of the Com- 
pany in respect of the preference shares and preferred and deferred 
stocks will be closed from the 9th to the 19th inst., inclusive. 


Registered Telegraphic Addresses.—The cighteenth volume of 
'' Sell's Registered Telegraphic Addresses contains the names and 
addresses of about 50,000 firms who own registered abbreviated 
addresses up to Dec. 31, 1902. It thus constitutes a valuable guide 
to the Jeading firms of the United Kingdom. A very useful feature 
of the new edition is a full list of our consuls in foreign countries, 
classified under the towns in which they are resident. This should 
prove extremely useful to exporting firms. A special feature of the 
work is the issue of quarterly supplements, whieh are sent without 
further charge to subscribers, and contain all new registrations, 
enucellations, and other alterations eftected at the Post Office each 
quarter, bringing the information always up to date during the year. 


Weybridge.—At the last meeting of the Urban District Council a 
letter was read from the Urban Electric Supply Company, dated 
Jau. 28, containing the following: paragraph: ‘‘I have consulted my 
directors and find they are not aware of any undertaking by which 
they are precluded from giving a supply to the Walton district from 
their station in Weybridge. I &m instructed to point out that the 
two undertakings are quite separate, and avy mains which are laid 
in the Walton district are not chargeable to the Weybridge under- 
taking. If at any time the Weybridge Council decide to exercise 
its option to purchase the undertaking it will not be in way prejudiced, 
as it need only purchase the works and mains within the Weybridge 
district, and any work carried out in the Walton district will not aitect 
your Council." 

Portsmouth. —The Corporation Telephone Committee had an 
interview this week with Mr. Bennett, who assured the committee 
that he believed he could carry out the scheme in accordance with his 
estimate, notwithstanding the several increases it had been necessary 
to make in tbe expenditure. The committee proposes (subject to the 
approval of the Town Council) to commence charging rental on 
March 1, by which date 650 subscribers will have been joined up, it 
being felt that the time had arrived when the wages bill, etc., should 
be met out of revenue and not out of capital account. The formal 
opening of the municipal exehange by the Mayor at the town hall 
will probably take place in May. and it is believed that by that time 
practically the whole of the 1,200 intending subscribers who have 
signed application forms will have bꝛen connected. 

Slough.—At a recent meeting of the Urban District Council, a 
letter was read from the Eton Rural District Council to the Board of 
Trade enclosing this resolution: ‘‘ That on the understanding that 
due regard be had to the participation in profits by the parish of 
Datchet, should there be any on the work being undertaken by the 
Slough Urban District Council, and to the charge being amended from 
8d. to 7d. per unit, as provided by the provisional order, this Council 
sees no objection to the transference of the Slough and Datchet 
electric supply order from the Slough Urban District Council to the 
Slough and Datchet Electric Supply Company.” It was decided to 
reply: That this Council considers the proposal of the Eton Rural 
District Council, that that Council should be entitled to a share of 
the profits in respect to Datchet, while this Council only remains liable 
for loss, as unreasonable.“ 

An All-England Telephone.—A scheme which would find work 
for the unemployed and effect a magnificent achievement for the 
nation would be the linking-up of every part of the United Kingdom 
by telephone. If this scheme were carried out no man in any part 
of England (says the St. James's Gazette) need ever, under ordinary 
circumstances, be more than half an hour from home. He would be 
able, even if he was in the wilds of Cornwall, to ring up his wife in 
Durham and say ''Good night" almost as conveniently as if there 
were not 500 miles of space between them. Even the telegraph would 
be some contribution towards this splendid end, though there is, in 
truth, some fear that both these schemes have the objection, as far as 
the unemployed are concerned, of being too cheap to find them all in 
the necessities of life. With the Post Office machinery at his disposal 
the linking-up of the country by telegraph or telephone would be 
anything but an heroic task fo. A. Chamberlain, and yet how great a 
stride towards human. happiness such & reform would achieve ! 


Redcar..—At the last meeting the clerk reported anent the Oleve- 
land and Durham County Electric Power Bill as follows: By their 
Act of 1901 the Cleveland and Durham County Electric Power Com- 
pany were allowed to construct generating stations on certain lands 
described in the schedule to the Act, but not elsewhere. By Clause 2 
of their proposed Bill the company asked to be at liberty to acquire 
land anywhere by agreement, and to erect generating stations thereon. 
By Clause 3 they sought power by agreement (but not otherwise) to 
acquire from any local authority to whom a provisional order should 
have been granted within the company's area of supplying the under- 
taking authorised by such provisional order, subject to the approval of 
the Board of Trade." Clause 3, the clerk reported, appeared to be 
unobjectionable, but said that Clause 2 required the serious con- 


sideration of the Council, having in view the conditions affecting the 
supply contained in the company’s Act of 1901. Failing any satis- 
factory explanations being given by the promoters, a special meeting 
of the Council will be held to consider the matter. 

Rereford.—The last report of the Electric Lighting Committee was 
as follows: '' Your committee are glad to report that the engines and 
machinery continue to give satisfaction, and there is an increasing 
demand for current. The financial results of the undertaking for 1902, 
as compered with those for 1901, are as follows: Total units sold, 
1902, 105, 959 2,436 (1901, 95,476 — £2,186); of these there were 
charged at 6d., 77,191 (66,090) ; there were charged at 4d., being the 
rebate after one hour's use of the maximum demand, 16,531 (20,425) ; 
there were supplied for power and charged at 3d., 6,052 (6,691) ; and 
supplied for power and charged at 2d., 6,165 (2,270) ; meter rents, 
£102 (£91); working expenses for the year, including wages, salaries, 
oil, coal, waste, and sundries were £1,090 (£981); interest, £618 
(£528) ; leaving a profit towards repayment of principal, £727 (£676). 
Your committee have agreed to lay a cable along Coningsby-street to 
supply Mr. William Taylor, trading as T. Parry and Oo., with current 
for both power and light at an estimated cost of £60, Mr. Taylor 
having guaranteed a net annual payment of £12 to the committee for 
five years.” The report was adopted. ; 

Walmer.—At a recent meeting of the representatives of the Deal, 
Walmer, Sandwich, and Eastry Councils, as to an application for 

rovisional order to supply electrical energy, it was agreed that the 
our authorities combine in opposing the application of the Kent 
Electric Power Syndicate for a provisional order, and that the cost of 
opposition be borne by the four authorities, as to one-tenth by the 
try Rural District Council, and as to the remaining nine-tenths by 
the Oouncils of Deal, Walmer, and Sandwich in equal shares, In the 
event of parliamentary opposition becoming necessary, the matter is to 
receive further consideration at a future meeting. A meeting of the 
Deal and Walmer Joint Electric Lighting Committee was held sub- 
sequently at the request of the Kent Electric Power Syndicate, and 
proposals were verbally put forward by the syndicate, the general 
effect of which were that the local authorities should consent to the 
syndicate obtaining their provisional order with certain modifications, 
and that this order should not be acted on if the local authorities 
within two years obtained an order of their own, and agreed to take 
power in bulk from the syndicate The representatives of the 
syndicate were informed that if they would submit their proposals in 
writing to each Council, the matter would receive consideration. 


Ayr.—The last monthly report by the burgh electrical engineer, 
Mr. A. J. Fuller, contained the following: I beg to report that 
during the month the whole of the works have run perfectly satis- 
factorily, and I am also glad to be able to say that the output is 
still being maintained far in excess of that of last year. <A sub- 
station on the Oraigie estate is being put in hand. The number of 
consumers, as per last report, was 644, aud five consumers were 
connected during month—total, 649. The number of lamps increased 
from 25,656 to 25,852 ; the units generated from 687,230 to 805,637. 
The units generated for corresponding period last year were 494,540, 
showing an increase of 309,097. It has been agreed to place incan- 
descent lamps upon the Old Bridge in lieu of the present arc lamp." 
The following letter was read at the last meeting: ''Having secured 
the appointment as electrical engineer to the borough of Fulham, 
London, I beg to tender my resignation as burgh electrical engi- 
neer for this Corporation. In sevenng my connection with these 
works I do so with much regret, because when I assumed responsi- 
bility here the works were admittedly in a very bad condition, and 
now, after years of labour and worry, the position of the works is 
eminently satisfactory, and I feel sure that it will be gratifying to 
the Council, as well as the ratepayers, to know that this year's 
working will result in a net profit. 1 take this i diae of thank- 
npa those who have assisted me in bringing about this desirable 
result.” 

Newark.— We have been supplied with the following outline of 
the Derbyshire and Nottinghamshire Electric Power Company’s 
negotiations with the Newark Council, to which we have already 
referred. Under their Act the company have powers for supply to 
authorised undertakers in bulk only, and upon these lines negotiations 
were opened with the Newark Corporation. After considerable time 
had been spent in discussion and letters on both sides, the Corpora- 
tion considered it more expedient for the company to take over their 
provisional order entirely. With this end in view further negotiations 
took place, which resulted eventually in an agreement being drawn 
up which received the consent of both parties ; but the agreements, 
althou h signed, have not up to the present been exchanged, the com- 
pany having been notified that the Council have no powers under 
their provisional order to dispose of the same. It was decided, there- 
fore, that counsel’s opinion should be taken, which was done, the 
result confirming the original supposition that they were unable to 
dispose of their order. The question then arose whether the company 
should endeavour to obtain a new late Act, or whether the Newark 
Corporation should let their provisional order Japse and assist the 
company in the coming session to obtain themselves a provisional 
order for their area. The question of costs for the new Act was esti- 
mated at about £500, and the feeling of the Oorporation was ascer- 
tained as to what share of these they would be likely to contribute in 
the event of the power company going for this Act. Negotiations are 
still proceeding with a view to ascertaining what steps should be taken 
in the future. 


Stepney.—At the last Council meeting the Electrical Committee 
reported as follows: ‘‘In response to our advertisement, we have 
received 70 tenders from 26 different firms for the supply of a steam 
dynamo of a capacity of 500 kw. The specification provided that the 
firms tendering should specify the type of engine offered by them, and 
tenders were received quoting for Willans, Belliss, McLaren, and other 
types of engine. After some consideration, and having regard to the 
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opinions expressed by the consulting electrical engineer, we decided 
to recommend the Council to accept a tender for a dynamo coupled to 
a Willans engine, which is the type of engine at present in use at the 
station. Included in the specification was a request to the firms tender- 
ing to quote a price for the foundations and accessories, but pending 
the result of enquiries as to the probable cost of carrying out the wor 

by our own staff, we do not propose to submit to the Council any 
recommendation upon this point. The following were the six lowest 
tenders received for a 500-kw. Willans steam dynamo and piping : the 
International Electric Engineering Company, Liége, Belgium, £5,995 ; 
the British Electrical Plant Company, Limited, Alloa (N.B.), 
£4,108 ; the General Electric Company, Berlin, £4,149 ; 
the British Schuckert Electrical Company, Nurnberg, Germany, 
£4,154; the Lahmeyer Electrical Company, Frankfort, Germany, 
£4,170; Messrs. Dick, Kerr, and Co., Limited, Preston, Lancs., 
£4,188. It will be noticed that the lowest tender received is from a 
Continental firm, but we are strongly of opinion that having regard to 
the great convenience of having the machine manufactured in England, 
and in view of the fact that the tender of the English firm we recom- 
mend for acceptance is less than 5 per cent. more than the lowest of 
the foreign firms, we think that the Council would be well advised 


to give this firm the preference. We recommend that the tender of 


Messrs. Dick, Kerr, and Co., Limited, of Preston, Lancashire, and 
110, Cannon-street, London, E.C., for the supply of a 50-kw. steam 
dynamo and piping for the sum of £4,188 be accepted, and that a 
formal contract be entered into, and that the seal of the Council be 
affixed thereto, and that the expenditure be defrayed out of the loan 
sanctioned by the London Council." The report was adopted. 


PROVISIONAL PATENTS, 1903. 


FEB. 2. 

Improvements in eleotric lampholders. Thomas Chalmers, 
18, Cawdor-road, Fallowfield, Manchester. 

Improvements in high-tension electrical wires used for 
ignition purposes. Charles Henry Guest, Draycott, 
Derbyshire. 

Improvements in and relating to the make and break 
mechanism of induction ooils. Alfred Watson, jun., 
Bridlemere, Maney, Sutton Coldfield. 


Improvements in and relating to secondary electric 
batteries. Quintin Marino and Edwin Cleary, 45, South- 
ampton-buildings, Chancery-l.ne, London. 

Improved method of effecting electric traction and 
apphHances for the purpose. Godfrey Bamberg, 173, Fleet- 
street, London. 


Improvements in and connected with electric lifts, 
Joseph Richmond and Robert Falkland Oarey, 173, Fleet- 
street, London. 

Improvements in electromagnetic motors. 
Aguirre, 53, Chancery-lane, London. 
tion. ) 

Improvements in the regulation of arc lamps. Siemens 
Bros. and Co., Limited, Birkbeck Bank-chambers, South- 
ampton-buildinga, Chancery-lane, London. (Siemens und 
Halske Aktien-Gesellschaft, Germany.) (Complete specifi- 
cation. ) 

Improvements in apparatus for controlling and stopping 
vehicles, engines, and other bodies driven by electricity 
or other motive power. William Lloyd Wise, 46, Lincoln’s- 
inn-fields, London. (George A. Webb, Natal.) 


Fes. 3. 

Improvements in and relating to electric lights. Gerald 
William Laybourn, 40, Stoke-road, Shelton, Stoke-on-Trent. 

. Bafety system of earthing electric light and other oon- 
. ductors. Alfred John Beaumont, 16, Stonegate, York. 

. Improvements relating to ships' telegraphs and the like 
signalling apparatus, specially applicable to automatic 
reply telegraphs. John William Ray, 34, Castle-street, 
Liverpool. 

A combination fireproof draw-in system of electric 
light wiring and tubing. John Alexander Wilkie, 
3, Yarrow-gardens, North Kelvinside, Glasgow. 

Improvements in quick - break electrical switches. 
Frederick Alfred La Roche, 150, Fulton-street, Manhattan, 
New York. (Complete specification. ) 

Improvements relating to the brake apparatns of electric 
railway and tramway vehicles. The Johnson-Lundell 
Electric Traction nag ph Limited, 45, Southam pton-build- 
ings, erat emt ondon. (Johan Gustaf Viktor Lang, 
Germany.) (Complete specification.) 

An improved electrolytic process for the direct extrac 
tion of metals from ores and the like, and for the 
precipitation of the metals from the solutions, and 
apparatus therefor. Mechwart, Coltri, et Cie., 6, Lord- 
street, Liverpool. (Date applied for under Patents Act, 
1901, Aug. 1, 1902, being nate of application in Italy.) 
(Complete specification. ) 

Improvements in and connected with electric incan- 
descent lamps. John Otley Rhodes, 6, Lord-street, Liver- 
pool. 

2604. Improvements in or relating to induction coils. Clement 

Ropiquet, 18, Buckinyhain-street, Strand, London. 


2425. 


2429. 


2471. 


2481. 


2491. Angel Pol y 


(Complete specifica- 


2502. 


2508. 


2564. 


2674. 


2575. 


2704. 


2713. 


2746 


2770. 


: 


. Improvements in dynamos and motors. 
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2598. Improvements in and relating to electrical transmission | 2940. Improvements in and relating to lighting by electric 


systems. Edward Edmund Clement, 77, Chancery-lane, 
London. (Complete specification.) 

Improvements in or connected with electric arc lamps. 
Frank Michael Lewis, Norfolk House, Norfolk-street, Strand, 
London. 

FEB. 4, 


. Improvements in trolley wire catchers for tramways 


and the like. George Henry Sadler, 11, Royal-arcade, 
Newcastle-on-Tyne. | 

Improvements in and relating to electric devices for 
automatically actuating the shuttle shifting or 
stopping mechanism in looms for weaving when the 
cops are emptied. Dennis Machell Hollins, 96, Buchanan- 
street, Glasgow, 

Improvements relating to track and conductor switch- 
points of electric tramway systems. Joseph Henry 
Maine, 10, St, George’s-creserut, Liver pool. 

Improvements in switch-operating devices for conduit 
systems of electric tramways and railways, applicable 
also for operating signals of various descriptions, or 
for analogous pnrposes. Joe Duwing Edwards, 78, Fleet- 
street, London. (Complete specification. ` | 


. Improvements in and relating to incandescent electric 


lamps and switches. George Sweetser, 11, Southampton- 
buildings, Chancery-lane, London. 

Improvements in electric circuit breakers. Joseph Devon- 
port Finney Andrews, 11, Red Lion-street, Clerkenwell, 
London. i 

Fen. 5. i 

An automatic cut-out for arc lamps working in series 
on alternating circuits. Claude Edward Gillett Gilbert 
and John Sebastien Hecht, 12, Buxton-road, Chingford, 
Essex. 

Improvements in and relating to telephonie trans- 
mitters. William Edwin Heys, 70, Market-street, Mane 
chester. (The Hutchison Acoustic Company, United States.) 
(Complete specification. ) 

Improvements in electric servico main and other 
switches for breaking and olosing electric circuits. 
John Richardson Craig, juu., 26, Rentield-street, Glasgow. 

Improvements in connection with the trolley poles of 
electric tramcars or locomotives. George Albert Baker, 
8, Quality-court, Chancery-lane, London. 

Improvements in or connected with ratchet-operated 
electric switches. William Kingsland, 33, Chancery-lane, 
London. 


. Improvements in trucks for electric tramcars and the 


like. Ernest Hatton, 18, Southampton-buildings, Chancery- 
lane, London. 

Improvements in electric call bolls. Yves Marie Harscoct- 
Braouézec, 40, Chancery-lane, Loudon 

Improvements in magnetic olntches. Camille Jenatzy 
(Fils), 45, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 


FFB. 6. ' 
Thomas William 
Stainer Hutchins, 62, Warley-road, Claremont, Black pool. 

A dynamo-electric speed regulator, adaptable also as a 

brake. William Allwood Dutton, 78, Fleet-street, London. 

Improvements in electric switch lampholders. Thomas 
Henry Jones and Thomas Linforth Jones, 208, Victoria-road, 
Aston, Birmingham. 

Improvements in or relating to ears for trolley wires 
of electric tramways. Clarkson Close and John Ramsey, 
8, Quality-court, Chancery-lane, London. 

A road-breaking machine, to be worked by steam, gas, 
or electric power for breaking surfaces or trenches 
from 3in. to 18in. deep. Alfred Coe 15, Crown-street, 
Ipswich. 


. Improvements in or relating to electric aro lamps. 


Charles Oliver, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. ^ 

Improvements in intermediate  oleotrio switches. 
Frederick George Terry, 5, Hatton-garden, London. 

Improvements in or relating to eleotrically-operated 
clocks. Alfred Loebl, Herbert Scott, and the American 
Electrical Novelty and Manufacturing Company, Limited, 
111, Hatton-garden, London. 


. Improvements in electric switches or cut-outs. Thomas 


Edward Slaughter, 46, Lincoln’s-inn-fields, London. 


FEB 7. 

Improvements appertaining to switches and points of 
electric tramways and railways. James Butler Crompton, 
17, Hanover-street, Keighley. 

Improvements in electric ignition for motorcars. Charles 
Montague Linley and George Herbert Smith, Hills-place, 
Oxford-street, London. 

Improvements in electrie tramway systems. Robert 
Zuppinger, 40, Chancery-lane, London. (Complete specifi- 
cation.) 

Couplings for conduits for electric conductors. Donald 
Smeaton Munro, 58, Kelvingrove-street, Glasyow. 


or other energy. Mark Barr and Ebenezer Le Riche, 
55, Ohancery-lane, London. 

Improvements in electrically - actuated semaphores. 
Siemens Bros. and Co., Limited, and Luiz Moraes Gomes 
Ferreira, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

Improvements in and relating to telegraph and tele- 
phone cables and the like. George Frederick Mans- 
bridge, 322, High Holborn, London. 

2976. Improvements in or relating to electric switches. Ernst 
Knipping, 111, Hatton-garden, London. 

Improved means for effecting the speed regulation of 
continuous-current electric motors. Ernest Sherwood 
Woellard Moore and Thomas Large Boyden, 47, Lincoln’s- 
inu fields, Loudon. (Complete specification.) 

Improvements relating to the supporting and fixing of 
electric wires. James Robert Percival Lunn, 18, South- 
ampton-buildinge, Chancery-lane, London. . 


2961. 


2963. 


2985. 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published Feb. 26, 1908. 


1901. 
26673. 


Apparatus for the generation and electrolytic applica- 
tion of electric currents. Elmore. 
1902. 

2736. „ ignition apparatus for gas-engines. 

onold. | 

2828. Rail bonds or connecting strips for electric railways. 
Whiton. 

3336. Electrical resistances. Hopfelt. 

4032. Eleotrical distributing systems. Andrews. 

5032. Electric pole changer for use in railway signalling 
and the like. O'Donnell and Irving. 

5290. Apparatus for preparing flattened metallic coils for 
electrical magnets, solenoids, and other purposes. 
Crompton. 

6024. Electric arc lamps. Oliver. 

6304. Manufacture of electric accumulator plates. Accumu- 
lator Industries, Limited, aud Hunte. 

6847. Connections for electric cables Callender's Cable and 
Construction Company, Limited, and Hastings. 

7420. Electrical switches. Sperryn and Wood. 

7478. Galvanic batterios. Delaplion. 

8136. Fittings for the overhead trolley wires of electric 
tramcars. Hill. 

10144. Fuseholder for electric current. Rawlings, Rawlings, 
and Rawlings Bros, Limited. 

16271. Process for the electric heating and refining of metals 
and other substances. Keller. 

20003. Meaus for supporting are lamps. Boult. (Kunze.) 

20739. A telephone exchange systems. Bullard and 

orty. 

22336. Electrical sigaalling apparatus for transmitting ordors 
or signals from ono remote point to another. Hauss. 

23110. Electric projectors with colour - changing device. 
Engelsmann. 

25441. Eleotricity meters. Little. 

26541. Automatic non-interfering successive repeaters for fire- 
alarm circuits, Mills. (Gamewell Fire-Alarm Telegraph 

. Company.) 

28012. Eer switches. Siemens Bros. and Co., Limited, and 

ift. 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name. paid. Last price 
Commereial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 * 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 ét 
Ordinary, 1-125. 0000000 cece cen eee 1 i 
British Insulated and Helsby Cables, Ord., 1-70,000 ...... 5 74 
——— per cent. Cum. Pref., 1-40,000 .................. 5 54-6 
5 per cent. Mortgage Debentur es 100 .. 102-106 
At ie lweY verese ecteraadatc 100 102-106 
British Thomson-Houston Co., 44 per cent. 18t Mort. Deb. 
Stock, , y Cea vini ud 104-106 
British Westinghouse Elec. and Manuf..6 per cent. Pref... 5 
— r cent. Mortgage Debenture Stock .......... 100 102-1 
Brash Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. 11 
— Non. Cum., 6 per cent. Pref. .................... 2 ws -el 
—— 44 per cent. lst Debenture Stock 100 .. 100-1 
——— 44 per cent. 2nd Debenture Stock ................ 100 . 91-96 
Callender's Cable, Debentures 100 .. 108-112 
—— D JT 8 ; Heg 
—— 5 per cen pr (8 ; 
Crompton and (o 5. 24-5 
5 cent. Debenturees 100 .. 102-106 pc 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 
** A" Shares, 01-017,139 ........ 5 125 
5 per cent. Debentures cece 100 
4 per cent. Deb. Stock, Rede.. 10 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 . 1412 
7 per cent. Cumulative Pref. .................... à .. 99.1 
4 per cent. Perp. 1st Mort. Deb. «s. 100 -100 
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Name. Ex Last price. Name. po 5 Last price. 
£ £ ae 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 10-1 "m. ectric tres da i0 oui 
4 per cent. 1st Mort. Deb. Stock ................ 100 .. 1001 4 per cent. Pref. ...... 33 IE J 00 . 105-108 
W. T. Henley's N Works, Ordinary .............. § . 16-17 » deferred ...................... 100 . E16 
ai percent Debentures . . . . 100 . is | ray ana 300d. 0b. Stocks Prov: Sertpt Carte. fully pald).. 10 . DN 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 184-195 bonn os 4 Dec Sent: Debentire Stock si aun LU 100 . 
4 per cent. Debentu res 100 .. 101-104 5 per cent. Pref. Stock BI. MET 100 .. 130-133 
Parker, Thos., Limited, Ordinary ........................ 10 .. 133.400 . A ae eee 100 .. 129-132 
Telegraph Construction and Maintenance ................ 12 -40 — si 2 = Nt ttt . 100. — 194-128 
5 per cent. Bonded. A 100 .. 101-104 Liverpool Overhead, 5 r cent. Prei Mcr 15-154 
Ordinary, 1 ,000 ce 2520699090222209929*960920222292929 — eo EE 
Eleetrie Lighting and Supply.— Nur 4 per cent. Morteage Debentures, Red., 1-1,700 .. od 9157 
Blackheath & Greenwich District Ordinary 1, 201-101, 0 1 .. — 44 . VVV = 
44 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 .. 114.117 Eleetrie Tramways.— 
Bournemouth and Poule, Ordinary ............. 10 . 12413, 1 007 5 4 
44 per cent Cum. Pref., 7, 501-15. 0 0... 10 10-11 Anglo-Argentine, hn 1171. Ms tee dE E in T. P 123.130 
— — -- 6 per cent. Cam. Second Pref., 15,001 22,500 10 . 194.1 eran enone o por cont: ee deve cs e is ae ae 
44 per cent. Debenture Ntock, Red. M . Shoes 100 M 103.1 ; Blackpool and Fleetwood Tramroad cove „„ 46 „„ 229906 e 5 ee 
Bromley (Kent) Electric Light and Power Co., 44 per cent. Brisbane 5 15 veg ede Yo ö 57 FS 
lst Debenture Stock, Red. .... .... .... ........ 100 .. 102-105 eis cent. qum. rig e a e a Uu ay 
Brompton and Kensington, Ordinary ................. ö d .. 104-103 per cent. . Stk., Red., Prov. Certa. a 100 .. 69-72 
7 per cent. Preference . .............0 00. ee. 5 .. 1010 British soar oe e . ya: 100 '" eg 
TECC ——— fi per cont, 1st 579. 1.800 00 3 60 of £40 each 40 .. 103-105 p.o, 
Cambridge Electric Supply Company, Ltd., EI0 Or.. 8 144 E 10 . 1513 
. £10 Ord 6 10$ 5 per ends 975 t d T IA 1585 8 — ire ee 10 os 213 
8 Ld. P gte - £ per cent. Perpe ebenture Stock .......... es : 
Charing Gross and leren . - en. der 105 >: apd” | Buenos Ayres and Belgrauo Tram., Ord., 1-100,000 -...... 5. WB 
Nos. 50,001-70,000 ........ e eere re ree cec 5 rr „ A, 6 per cent. Cm. Pf., 1-40,000 . b 
44 per cent. Cum, Pref. .......... aaea. 5 . 54-6 ——- " B"6 per arie 8855 do e Lied e im ia S 1 
—— ‘City Undertaking,” 43 p.c. Cum. Pref., 1-40,000 5 5 43. 5 per yen all. e ‚——UU—̃ TTEN TET 100 ee 97.100 
— — 4 per cent. Debenture Stock, Red. (Prov. Certs.).. 100 103-1 Por e,, low 2 
Chelsea Electricity Supply ... .............-. ee sorron. 5 . 5.6 Cape Electric Tramways, Nos. ge ene nie cere dd Ed 10 * 24-28 
44 per cent. Debentures .................. suse. 100 .. 108-111 City of Birmingham Tramways, 5 per cent. Cum. Pref..... e "y 
City of London, Ordinar jj oss. 10 10-11 4 per cent. lst Mortgage Deb., 1-5,000 (1917) .... 100 .. 102-105 
5 per cent. Cnmulative Prei. 10 1354.14. Colombo Electric Tramways and Lighting, 5 per cent. lat 
5 per cent. Dehenture Stock.. ..100 . 122127 Mortgage Debenture Stock, Red. .................... 100 .. 102-104 
; per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 100 102-105 Cork Electric Tramways and Lighting Co., Ordinary 8313 
County of London 1 Pruh Pruvincia, Ordinary 9 10 .. 17 15 5 Pe 7 Cum. Fr.. 100 ee 96-99 
6 per cent. Cum. oh bd pe pae Mee Pie ea puo 10 .. 12-1 pug e uU DP EE 8 
4% per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 108-111 Dublin United Tramways eal Ora; pi 0.29 free T ys 184-15 
Edmundsons' Electricity Corporation, Ordinary,1-17,400.. 5 63-7 6 per cent. Pref., Nos. within 1-60,000 . 100 7" et 
6 per cent. Cum. Pref. .... ........ „5 5 .. 6 per cent. Mort. Debs., 1-5,000, Red 00 .. i 
44 per cent. First Mort. Deb..................... 1 106-10: I.nperial Tramways, . FFC RT - 1 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p. c. Cm. Pf., 1-20.000 5 3 6 per cent. 5 V at us 112150 
per cent. Debenture Stock, Red. .............. 1 m por Cont, E WD E ids "e à 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 .. .. .. 5 .. 65 ß AETHUR S per Coni. e T 
44 per cent. Firat Deb Stock, Redi... 100 .. 1021 use, khoe babe a e toC ME DCUM EE 10 eei 
Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5... 73-8 per E DAS n Mere 33G 
Kensington & Knightsbridge Elec. Lt., Lud., Ord., 1-2. 000 5 . 1041 Kidderminster and District Lighting and Traction, anc x ne 
4 per cent. Debenture Stock, Red. .............. 100 .. 10010 London United Trys. (1901),5 per cent. Cum. Pref: ........ 1 10 
Kensington and Knightsbridge and Notting Hill ........ 100 . 104-107 4 per 5 D 0 001.1 319016 1 . $ 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-10) 3 Electric et eee Ic AA 
London Electric, Ordinary ................. eene eene 3 .. 12 per cent. Cum. Pref., 900, dni a E es 3 
6 per cent. Pref. .......... 0.. 0 cece ee ee cece 5 . 54-53 New V; VV " 24 
Metropolitan, J) ee y Jal. 5 per cent. Mortgage Debentures, 1-1,715 (Regd.) 100 SiS 
; per cent. First Mortgage Debenture Stock .... 100 .. 107-112 Oldham, Aston, and rose See , Ordinary............ T s" nr 
I per cent. Mortgage Debenture, Rel. 100 .. $8101 5 per cent. W S per cent, 1 Mort. Deb. Stk. 100 114-124 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5.5 9-94 Perth Elec, Tramways (W.A. r oen 9 S NS BEI eds 
PreforoDGoG. ucro onda a Ua SCR hr PN ES 4 .. 64 Potteriea Electric Treet on TUEA ,667-40,000 ...... 10 .. E AEG 
Notting Hill Electric Lighting .........-.. loose ee 9 „ 1415 VVV i e 
4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) .. 100 .. 101-104 r cent. e pai toc d poser Coane ss 
Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ 5... 56 1 ee eee ee 2 : 
4 per cent. Debenture Stock. 100 .  971C0 139 6 inary 5 ee 184. 14/16-15/16 
River Plate Electric Light and Traction, Pei ant. Fiat . 7883 uo EE 1 
Elec ompany 0 ontre i 4 per cent. rst — .? $$. — „„ „„ „„ „„ „4 „6 oe 
BOYA de Mortgage ee j . oe . cu 1.14 000 E m ate 21 —— 2500. 000 $4 per cent. Debenture Stock 2 6 „ %% E] 90 pc a 90 RS 
hfield Markets Electric Supply, s$ ; 1- m vs 2 
— 4 per cent. Debenture Stock .................... -90 Telephones. — 
South London, Ordin 5 ZV 5 34-3 National Telephone, Preferred .......... 8 3 100 .. 97.99 
St. James's and Pal] Mall, Ordinary, 101-20,080  .......... 5 144-1 ——— Deferred Stockdclõlõd OO, LOO .. TO-72 
7 per cent. Pref. ...........uussnuensoesssresoen 5 6 per cent. Cum. First Pref. ............. — l0 . 1314 
— r cent. eh ee Sr „„4%%%ũ 64 100 ee 1 — 6 Per cent. Cum. Second Pref. 2662 „ „666 „ 2 626 6 „6 „„ „6 „6„ 10 TJ 12-13 
Urban Electric Supply Co., Ordinary, 8-30,007 . . . . o. us 44-54 ——— 6 per cent. Non. Cum. Third Pref. .............. Ô . 

5 per cent. Cumulative Preference, 50,001-80,000 5 48-51 34 per cent. Deb. Stock, Red. ..... e 2 100 | 
Westminster, Ordinary ... // .. 1245 4 per cent. Deb, Stock, Red. ...........~.-—-- 10 .. 101-105 
—— — 5 per cent. Cum. Pref, 110,101-138,241 .......... 5 .. 6 61 Ortantal Talen^ene and Rlactete Company cour wah cer pl 

TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for | Increase or Miles of Accounts for past year | Cost 
Line week decrease. single track d 


per 
| 8 Receipts per car 
Ending | 1903. 1902. ' Week. Current 1901. 1900. Ending | Total | "carried. Car miles Pas- Car e of | mile, 


| year. receipts; carried. ran. s'nger| mile. track. 
| £ | ££ £ £ ja [a | e | a 
A berdean Cor poratun» bo e Na, 1255 3 ! " 92 4 op x 2 H 1455 ES 174 | May 31 37,931 ` 9,099,715 794,641 098 1302 1,970 | 6°14 
am Tramways ........ Feb. : 242 : : ? ak 2 2 ru P I E T inii 8 
Birkenhead Corporation ER ui ere | — — — 250 — Mar. 51 31,593 6, 456, 361 | — 117 | — | 134 | — 
Blackburn Corporation „ 6 652 591 ＋ 71 + 445 24 — — 26,064 — 738,557 — |11°86) 1,085 cx 
Blackpool Corporation » 5 304 232 T 72 + 817 164 — Mar. 31, 41,818 5, 909,190 758,565 |173 |132 2,538 — 
Blackpool -Fleet wood Tramways, , 7 189 153 pu 36 + 168 — Dec. 31 31,391 , 1,902,692 ! 569, 3:96 1320 1,900 | 725 
Bolton Corporation „ 8, 1% L2 + X2 + 6271) 32 —— 77,274 | 15,828,933 | 1,705,580 |117 |1085| 2,420 | — 
Bradford Corporation .......... „ 2 3,174 1,168 |: 2,000 + 9,728 | 61 — Mar. 31 70,213 — 1,530,531 — 1100 1,150 | 7:57* 
Bristol Tramways Company .... „„ 6j 4,278 | 558; + 691 — 514 49 Dec. 31,210,112 ; 36,714,906 | 5,462,039 (1:37 925 4,080 | 6:31 
Carlisle Tramways Company. — — en o vee — — — js 31 8,675 2,010,873 523,044h 1 05 6:46 — *4:65 
Central London Kailway........ |o 7 7,038 | 6,516 + 502 + 2,288 12 12 „ 51585, 086 | 41,188,389 | 1,243,730a | 1°88 64 29a 27,923 |34-89a 
City and South London Railway ,, 8, 5,215 | 5,091 ＋ 122 + 2,038 | 124 85 „ Jl 62,5014 7.008, 842 1,234,730 (2:15 | — 5,010 — 
Cork E. T. and L. Company ....! „, 5 372 291 i+ 8l + 55 15 156 — 25,821 5,714,525 | 855,332 |100 | 6-71! 1,90 | — 
) . a 10,470 | 2,114,985 | 217,89] |119 |1155| 1,398 |1256 
Dover Corporation ............ Lex XE 168 161 — 7 + 3 44 — „ 31. 11,864 2,905,823 2/0,535 0979 10:55, 2630 | 965 
Dublin & Lucan Electric Railway; ,, 8 95 — 2, — hl 63 62 Dec. 31 5,555 362,484 | 101,464 | 368 1320 823 | 808 
Dublin U. T., electric cars......] » éj 339 | 55 op ae 675 | 46 4s . 8126, 285 | 45,813,734 | 6,670,000 |129 | 889| 5,350 | 571 
Dundee City Tramways ........ „ 4 761 630 + 131 — 22 — May 15) 26,058 | 6,393,412 446,550 098 |140 | 1,180 — 
Glasgow Corporation .......... „ 7 12,021 | 10,225 | +1,796' + 6,125 | 104 95 „ 31/582,146e 155,243,378 :11,955,099 090 | 11°71; 5,587 | 751 
Halifax Corporation............ | „ 5 1,040 + 255 + 4,961 271 182 Mar. 51 54,969 | 13,173,924 | 1,063,764 |100 |124 | 1,960 | 9%? 
Huddersfield Corporation ...... | „ 8 968 744 J 224 — 48 48 Sept. 50 29,061h: 4, 649, 815 626,031 15 |1114) 0 |1129 
Hull Corporation, E. 8.......... „ 8 1,661 1,526 ＋ 154 479, 718 19 94 „ 50 72, 331k 17,264,013 | 1,647,026 100 |1054; 3,810 472 
Liverpool Corporation Jan. 31 9,168 | 8.453 — 715 + 93 78 Dec. 31 87,707 | 21,065,999 | 2,218,696 |111 | 9'49] 5,004 | 507 
Liverpool Overhead Railway... Feb. 8 1,600 1.245 |+ 355 + 797 154 153 June 30: 69,152 8,426,976 787,010a 197 21 Wa 4,450 15 94a 
, / fete ee 
ortsmou rporation........ » , + — — — = = — — — — — 
Sheffield Corporation .......... „ 9 3, 928 — — — 464 — Mar. 25,191,837 | 49,176,631 | 5,791,995 0883 1201 4,140 | 7827 
Southampton Corporation ...... | 15 5 80! 668 | + 134 — 11 — 0 3 28,975 4,761,149 696,159 145 9:96 630 — 
Sunderland Corporation ........ i» 9, 90 885 j+ 85 — 19 17 „ 31 57,307 | 13,569,808 | 1,170,207 101 1175] 3,380 | 631 


Includes maintenance of permanent way and proportion of profits ped to the tramway companies for term of unexpired lease. @ Train mile. 
A Half-year’s figures. c Include rañ and tram. d Totalreceiptsa. ¢ Electric traction only. f Including one section ef horse traction. 
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NOTES. 

Prof. J. J. Thomson. — We have to congratulate 
Prof. J. J. Thomson on the latest recognition of his services 
to science which he has received from the other side of 
the Atlantic. We understand that a committee of the 
Smithsonian Institute of America have awarded Dr. 
Thomson a gold medal “ for his investigations on the con- 
ductivity of gases, especially the gases that compose the 
atmospheric air.” | 

Royal Institution.—On Tuesday, the 24th inst., at 
five O clock, Sir William Abney will deliver the first of a 
course of three lectures at the Royal Institution on 
„Recent Advances in Photographic Science,” and on 


Saturday, the 28th, at three o'clock, Lord Rayleigh. 


delivers the first of six lectures on Light: Its Origin 
and Nature." The Friday evening discourse on March 6 
will be delivered by Prof. J. C. MeKendrick on “ Studies 
in Experimental Phonetics.” 

Electrical Purification of Water.—The town of 
Wiesbaden, in Germany, has constructed extensive ozone 


waterworks for the purpose of obtaining a drinking water 


entirely free from pathogenic germs. The works are 
capable of rendering 8,829 cubie feet per hour, at a cost 
of a little below ad. per 35 cubic feet. The ozone, gene- 
rated by electric discharges in an apparatus composed of 
metal tubes, passes upward through coarse gravel con- 
tained in towers, while the water to be sterilised flows 
down and arrives at the bottom perfectly germless. 


Niagara Power.—A further development of Niagara 
power up to 125,000 h.p. is proposed by the Toronto 
Niagara Power Company, which has obtained the necessary 
concessions from the Ontario Government. The scheme is 
estimated to cost nearly a million sterling, and involves the 
construction of an intake, a wheel pit, and a tunnel beside 
the power-house. One of the principal arguments used to 
secure the concessions, it is said, was that Canadian power 
should be developed by Canadians for the Canadians, and 
it is stated that the company will be wholly Canadian in 
its constitution. 

The Niagara Power Station.—The recent fire in the 
power-house at Niagara, which was briefly noted in our 
issue of the 6th inst., does not seem to have resulted so 
disastrously as was at first feared. Accounts now to hand 
show that the seat of the fire was in the transformer house. 
A cable with defective insulation was struck by lightning, 
causing a short-circuit, which, in addition to destroying a 
transformer, set the transformer house afire. The flames 
were soon extinguished, but not before sufficient damage 
had been done to disorganise the supply of electrical energy 
to works in the neighbourhood and also the transmission 
of power to Buffalo. Temporary arrangements were, how- 
ever, made with the Niagara Falls Hydraulic Power Com- 
pany by which power was secured for operating the local 
and Buffalo lines in the course of a few hours. 

Late Chief Constructor of the Navy. We under- 
stand that a complimentary dinner to Sir William White, 
K.C.B., F.R.S, the late chief constructor and assistant 
controller of the navy, is being organised by his professional 
brethren, and will be held, by kind permission of the 
Wardens of the Worshipful Company of Goldsmiths, at 
the Goldsmiths’ Hall on Thursday, March 26. A large 


and representative committee has been formed, among 


whom are Messrs. Hawkshaw, Maw, Whitwell, and 
Swinburne, the Earl of Glasgow, Lord Kelvin, Sir 
Frederick Bramwell, Sir James Kitson, Sir Edward 
Carbutt, Sir John Wolfe Barry, Sir William Preece, Sir 
Benjamin Baker, and Sir J. I. Thornycroft. Sir Frederick 


Bramwell is the hon. treasurer, and Mr. Leslie S. Robertson, 
28, Victoria-street, Westminster, the hon. secretary. 


Wireless Telegraphy.—It is understood that the 
Government has sanctioned the formation of an inter- 
departmental committee to enquire into the subject of 
wireless telegraphy. The appointment of this committee 
is not in the hands of the Postmaster-General, as has been 
stated. The General Post Office, in common with the other 
Government departments, wil be merely represented on 
the committee. It appears from a Rome telegram that. 
the arrangement between the Italian Government and Mr. 
Marconi has been concluded for the establishment of a 
powerful radiographic station in Rome. The hope is enter- 
tained that with this it will be possible to set up wireless 
telegraphic communication between Italy and Argentina. 


Explosion on a Submarine.—Last week there was 
an explosion on the No. 6 submarine boat which was lying 
at the Barrow works of Messrs. Vickers, Son, and Maxim. 
The submarine, as we understand, was practically com- 
pleted, and the electrician had been charging the accumu- 
lators from the gasoline engine. Up to the present the 
only information to hand is from the daily papers, and 
it is not quite clear whether the explosion was due to the 
gases given off from the accumulators or to any leakage 
of the fuel used for driving the engine Six workmen 
were injured, and five of these had to be detained in the 
hospital for treatment. We regret to hear that Mr. Wm. 
Jones, the electrician, had his skull tractured. That the 
gases given off from accumulators are explosive is well 
known throughout the profession, and we trust that the 
present accident was not caused by a neglect of this well- 
established fact 


Electricity in Mines.—At the last sitting of the 
commiesion appointed to enquire into the use of electricity 
in coal mines, evidence was given by Mr. D. Watts Morgan 
and Mr. Alfred Onions. Their testimony showed that, so 
far as the men’s leaders are concerned, there is no longer 
any opposition to coal-cutting by machinery under all and 
every circumstance, and that electricity will in the future 
be the power utilised for this purpose. Both Mr. Onions 
and Mr. Watts Morgan are opposed to the introduction of 
electricity in the working places in fiery mines under 
existing conditions, but would favour its use when the 
smaller seams are reached, for it is well known that these 
give off considerably less gas. In several collieries in the 
Merthyr district of South Wales these seams are being 
already worked. Doubt was also expressed by Mr. Morgan 
and Mr. Onions as to the danger which might arise to 
electric cables in the event of a fall of roof. 


The Birth of Occan Telegraphy.—Our New York 
contemporary, the Electrical World, has in recent issues 
been publishing extracts from the journal kept by Samue 
F. B. Morse, of which Mr. T. A. Edison is now the happy 
possessor. One of the most interesting of these extracts is 
the opening and concluding portions of a letter containing 
the inventor's prophecy of transoceanic telegraplty in 1843. 
One part of this letter, which is reproduced by our con- 
temporary in the facsimile handwriting of Morse, reads 
thus: “Some careful experiments on the decomposing 
power at various distances were made, from which the law 
of propulsion has been deduced, verifying the results of 
Ohm and those which I made the summer of 1842 and 
alluded to in my letter to the Hon. C. G. Ferris, published 
in the House Report No 17 of the last congress. The 
practical inference from this law is that a telegraphic com- 
munication on my plan may with certainty be established 
across the Atlantic! Startling as this may seem now, the 
time will come when this project will be realised.” 
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Proposed New York State Laboratory. 
Curiously enough, the proposal to establish a State Labora- 
tory and Standardisation Bureau in New York, which has 
been recommended by a Government Commission, does 
not find favour with the representative body of the elec- 
trical industry in the States. The grounds on which the 
American Institute of Electrical Engineers is understood to 
base its objections are that it would be difficult, if not 
impossible, to retain a State laboratory upon the high 
plane necessary if it was to command the influence and 
authority essential for its success; that it would be dragged 
into undesirable contentions between municipalities and 
contractors, and ultimately be confronted with the whole 
question of municipal ownership; that it is desirable to 
keep all advanced research work under the eontrol of the 
National Bureau of Standards at Washington; and that 
as this bureau intends establishing sub-bureaus where 
standards of weight measures would be deposited for refer- 
ence, this would do away with one of the principal reasons 
for establishing the proposed State Laboratory. 

Aberdeen Association of Civil Engineers.—This 
association held its annual dinner in Aberdeen recently, at 
which a number of well-known engineers in the North of 
Scotland were present. 'The toast of the evening was 
proposed by Mr. Bryce, M P., who, among other things, 
advocated the establishment of a chair of engineering at 
Aberdeen University. As regards ways and means, he 
suggested that if the university was unable of itself to 
supply all the funds necessary for this purpose, the Council 
of the city, and perhaps the neighbouring county councils, 
should agree to make grants from the funds at their 
disposal for technical instruction, which would enable a 
professorship of engineering to be maintained in'Aberdeen. 
In doing this they would only be following the example 
of Manchester, where a professorship of engineering was to 
be jointly supported by the university and the Corporation. 
Mr. Marshall Long, the principal of Aberdeen University, 
who was also present, received the above proposal with 
favour, and stated that it was proposed that part of the 
money that had been raised for the extension of the 
university should be set apart for a chair of engineering. 

, Electric Traction.—Such was the title of a paper 
which Dr. D. K. Morris, of Birmingham University, read 
before a meeting of the Birmingham Scientific Society on 
Thursday evening last week. He discussed the subject 
from the point of view of its application to the railways of 
this country, and reviewed the principal features of the 
various systems of electrieal traction which had been 
adopted elsewhere. For long-distance railways he stated 
that the induction motor used on electric lines in Switzer- 
land had been shown to be suitable, though it required a 
rather complicated overhead equipment, consisting of two 
conductors for each pair of running rails. Speaking of 
the comparative backwardness of electric traction in 
England, he remarked that this country was well to the 
front with the first electric railway, which was put in 
operation at Portrush in 1883, and attributed the fact that 
electrical systems had not been sofully developed in England 
asin other countries to the want of water power. The 
steam locomotive had not yet been superseded, but there 
were quite half a dozen systems of election traction already, 
any one of which might become the system of the future 
by some simplifying discovery. 

Manchester Association of Engineers.—At the 
annual dinner of the above association, held at Manchester 
on Saturday, the main subject of the speeches was educa- 
tion, and incidentally the question of municipal trading 
was brought in. Sir James Hoy, for instance, referred to 
the proposal that had been made for the appointment of 
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a Royal Commission to enquire into what municipalities 
were doing in the way of commercial undertakings. This 
demand he described as coming from certain syndicates, 
and stated that if it were really called for, the municipalities 
would not shrink from such an enquiry. The work which the 
municipalities were now carrying on was not, however, to 
be restricted or interfered with by persons whose sole aim 
was to secure for themselves the opportunity of private 
aggrandisement. Mr. A. Hopkinson, principal of Owens 
College, and Mr. H. S. Lord, of the Westinghouse Com- 
pany, were also speakers. The latter referred particularly 
to the works which his company had laid down at Old 
Trafford. He stated that at these works there were 75 
apprentices from 20 to 22 years of age, who came in 
without premiums and who began to earn wages at once. 
He explained that the company were trying to repeat 
in this country the elements which had meant success 
in the States. 


Electrical Work in South Africa.— Messrs. Mordey 
and Dawbarn are finding further work in South Africa in 
connection with electric enterprise. The presence of Mr. 
Dawbarn in Johannesburg, where he has recently favourably 
reported on an electric light and tramway scheme for the 
town, has apparently been taken advantage of by the 
Maritzburg Corporation to obtain an expert opinion on. 
their newly-installed electric light and power undertaking. 
This opinion is entirely favourable to the single-phase 
alternate current transformer system which has been 
adopted. The proposal had, however, been made to 
substitute water power for steam, which is at present 
being used for generating the electricity. Five different 
sources of water power were submitted to the expert, but 
none seems to have met with his approval, and the whole 
were rejected. The conclusion he came to was that none 
of these water-power schemes could successfully be used to 
reduce the cost of electrical energy in Maritzburg, as the 
increased capital charge would more than counterbalance 
the saving of fuel and other working expenses in a steam 
station. This decision, of course, only applies in the case 
of the corporation which already has its steam plant 
installed, and there is no reason why the water power 
in this district should not be turned to account for the 
supply of power to the mines. 


Electrical Work in New Zealand. We gather 
from a correspondent that good progress is being made in 
electrical matters in New Zealand, and that this colony is 
likely to offer a promising field to our manufacturers. 
There are several large schemes both for lighting and 
power distribution and electric tramways in course of 
preparation. As an evidence of progress already made, 
the Wellington station, which has been supplying electrical 
energy for over 10 years, has a steadily increasing load. 
The maximum output last winter was over 900 kw. On 
the mains of the company there are over 2,000 private 
consumers, and 120 electric motors are already working. 
All public lighting is now done by 31 arc lamps and nearly 


800 incandescents. We gather that the extensions of the 


works in order that they meet the next winter’s demand, 
which, as our readers know, comes in our summer, include 
a 300-h.p. Browett-Lindley engine coupled to a Westing- 
house alternator. This machine is designed for 2,000 volts 
and 80 frequency. Babcock and Wilcox boilers are also 
being laid down, and extensions are being made in the 
condensing arrangements. The electric tramway scheme 
for Wellington is also well in hand. Our electrical firms 
will do well to canvass for New Zealand business, and they 
will find, having made the effort, that the New Zealand 
engineers are in favour of dealing with the mother country 
if possible. 
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St. Petersburg Tramways.—It seems, after all, that 
the authorities at St. Petersburg have been able to secure 
the co-operation of private enterprise in carrying out an 
electric traction scheme for that city. As we recently 
stated on good authority, the advertisements of the muni- 
cipal authorities inviting tenders frem other countries for 
carrying out this great work were not responded to with 
that degree of enthusiasm that had been looked for, and 
very little choice was left the authorities in their selection 
of a company which was willing to undertake the scheme. 
It is now reported that the offer of an American syndicate 
which was rejected in the first instance has been accepted. 
From the information before us, this would not seem to be 
entirely in accordance with the wishes of the municipal 
authorities, who are said to have been opposed to the 
acceptance of a foreign tender. The American firm, how- 
ever, entered into direct negotiations with the Russian 
Minister of Finance, who has approved the scheme, and 
has apparently brought pressure to bear on the Municipal 
Council to accept the terms offered. The project involves 
the construction of an underground electric railway, the 
conversion of the present system of horse tramways to 
electrical working, and the erection of a huge power-house 
on the site of a hospital, which is to be replaced at a cost 
of nearly a million sterling alone The entire scheme is 

estimated to cost between 10 and 12 millions of money. 
Glasgow Municipal Telephones. — A lecture 


arranged by the telephone department of the Glasgow. 


Corporation was given in the Berkely Hall, Glasgow, last 
Friday, by Mr. A. R. Bennett on the subject of the 
municipal telephone undertaking of that city. We are 
pleased to see from Mr. Bennetts remarks that the 
telephone, under Corporation management, is becoming 
more and more popular in Glasgow. He stated, for 
instance, that the number of instruments connected to 
the municipal system now reaches the high total of 
8,100, representing an increase of 4,707 instruments since 
February last year. Mr. Bennett denied that the estimates 
had been exceeded at Glasgow, contending that the addi- 
tional expenditure incurred had been brought about by 
the necessity of coping with a far greater demand than 
was at first anticipated, and of looking well ahead of 
immediate requirements. The criticisms to which the 
department had been subjected were unfair to an under- 
taking yet in ite infancy, and, besides, were based on wrong 
premises. He cited Lord Avebury’s recent speech at the 
London Chamber of Commerce condemnatory of municipal 
telephony as an instance of the character of the criticisms 
that were so rampant. Lantern slides were used to illustrate 
the lecture, and during the evening the audience was enter 
tained to some bagpipe and cornet music played by 
gentlemen stationed at the central exchange in Renfield- 
street, and conveyed to the lecture hall by means of a 
number of loud-speaking telephones distributed round the 
interior. | 
The Third Rail.—The ill-informed and misleading 
accounts which have appeared in some of our contem- 
poraries regarding the recent stoppage of traffic on the 
Manhattan Elevated Railway, due to the inclement weather, 
are caleulated to throw considerable mistrust on the 
reliability of the third-rail system under certain climatic 
eonditions. In the references we have made to the 
incident in these columns we endeavoured to make it 
quite clear that the temporary disorganisation of the 
service on the Manhattan Railway was due to the forma- 
tion of a thin film of ice on the third rail, which could not 
be effectually removed at the time owing to the fact that 
all the trains had not then been equipped with the special 
device for avoiding trouble of this sort. This device con- 


sists of a small steel brush, which experience has shown 
to be quite capable of clearing away any ice or sleet which 
may form on the third rail without causing any obstruc- 
tion whatever to the regular service of trains. We have 
received information tbat this arrangement has now been 
supplied to all the trains on the elevated structure, and no 
such mishap as the above could again occur from the same 
cause. As regards the general working of the electrical 
system on the Manhattan Railway, our information is to 
the effect that since its inception it has operated most 
admirably, affording intrinsically greater pleasure and 
comfort to Elevated road passengers than they have pre- 
viously known. Indeed the experience of this line, so far 
from casting any doubts on the third rail, goes to show 
that the system, even at this early stage, is not only a 
feasible but a completely successful contact device in 
electric railway working. | 
The Cauvery Power Transmission.—We under- 
stand from our contemporary, Indian Engineering, that the 
Kolar gold-mining companies are not quite satisfied with 
their agreement made with the Mysore Government with 
respect to the supply of electrical energy from the Cauvery 
Falls. Our contemporary states that the companies are 
now desirous of introducing meters to record the actual 
energy consumed by the various air-compressors and stamps, 
and to pay for this energy on a certain scale to be deter- 
mined. As it is now, the price paid is based on the 
maximum horse-power which the companies are expected 
to want. After the installation of the motors it was found, 
as is usually the case, that the actual horse-power required 
was reduced by the more efficient means of driving. 
Naturally enough, therefore, the mining companies wish 
to get the benefit of this reduction, although they had not 
allowed for it in their estimates of comparative cost. If a 
reference is made to our issue of Oct. 31, 1902, it will be 
seen that the engineers of the goldfields estimated their 
annual cost per horse-power per annum, with steam as the 
motive power, at about £31. This cost and the horse-power 
required formed the basis of the negotiations between the 
companies and the Mysore Government to decide upon the 
price to be paid by the former for electrical energy. The 
rates agreed upon were somewhat as follows: £29 per 
horse-power per annum for the first year ; £18 for the 
three successive years; £24 for the fifth year; and 
after that a uniform rate of £10 per horse-power per 
annum It was on the guaranteed income at these rates 
that the Mysore Government put down their plant, and it 
seems to us hardly fair that the gold-mining companies 
should expect to get a reduction in the charge because the 
new means of driving their machinery are more economical 
than were the steam-engines. We are pleased to find, 
however, that while a reduction in charges or alteration in 
the system of charging is wanted, no complaint is made as 
to the regularity of the power supply over the great 
distance of 92 miles from the Cauvery Falls to the gold- 
fields. 

Electricity on Railways.—It is no secret that most 
of our large steam railways are preparing for the early 
adoption of electric traction on their systems, especially in 
those districts where the diminution of the traflic receipts 
can only be attributed to the ever-increasing competition 
of the electric tramways. But, with the exception of one 
or two notable cases, the companies have done little more 
than to ask Parliament to grant them the necessary powers 
to change over from steam to electrical working should it 
ultimately be decided to take that course. It is even 
being questioned whether this preliminary step is altogether 
essential, and the opinion is held in some quarters that no 
special parliamentary authority is required by the railway 
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companies to enable them to use electricity as the motive 
power. We are not aware that the point has yet been 
tested, and as a precautionary step most of the railways 
are inserting clauses relating to the possible introduction 
of electric traction on their lines in this year’s Bills. This 
course has been adopted by the Taff Vale Railway Company, 
who have gone a step further, and are instituting an experi- 
ment much after the line set by the North-Eastern Railway 
Company. The directors appear to incline in favour of 
the self-contained motorcar rather than the generally 
adopted third-rail system. The experimental car will thus 
be equipped with its own generating plant, consisting of a 
small petrol motor driving a dynamo, which will supply 
sufficient electric power to propel the vehicle at a high 
speed. It will be remembered that a like experiment is 
being made by the North-Eastern Railway at Hartle- 
pool, and it is proposed in this case to run a service of 
these self-contained motor vehicles between the Hartlepools 
as soon as the cars can be delivered. At the same time 
the electrical equipment of the other 37 miles of suburban 
railway around Newcastle on the third-rail system will be 
proceeded with as rapidly as possible. But until this is 
ready it is hoped that the motorcar service will enable the 
company to stem the inroads which are at present being 
made into their suburban traffic in this district by the 
electric tramways. 

Nernst Electric Lamps.—These lamps have now 
been on the market sufficiently long for economical figures 
from extended use to be obtained. We have had brought 
to our notice some interesting data which were given at a 
recent meeting of the Gloucester Library Committee as to 
the use of Nernst lamps in the newsroom. Mr. R. Austin, 
the librarian, stated that the new lamps were first used on 
Oct. 30 last, and the cost of the alterations to the fittings 
in the newsroom and the cost of the lamps have already 
been balanced by the saving in current used, the December 
quarter's account being £6. 18s. 7d. less than for the 
corresponding period of 1901. The difference of 11 lights 
in the newsroom, of course, accounts for the greater portion, 
but he found that the average consumption per lamp for the 
quarter was 18 units, as compared with 244 in 1901, so that 
the Nernst lamps have certainly proved more economical. 
The reduction in the maximum demand is also found to be 
considerable, being, on the circuit on which the Nernsts 
are placed, 420 units, as against 520 in 1901, a saving of 
558. 4d. The life of the burners is generally given as 
500 hours. From the date of installation up to last week 
only three burners have broken, these all going at tho 
same time, having been burning 120 hours. "There are 
now in the newsroom one lamp which has been in use for 
121 hours, three lamps for 222 hours, two for 542 hours, 
and five for 547 hours. The librarian has also found that 
the burners maintain their normal candle-power. One, 
tested at the electricity works after having burnt for 
554 hours, was giving 37 c.p. (the nominal is about 35), 
and in comparison with nine ordinary 16-c p. lamps tested 
at the same time was more efficient. It was also found to 
be giving twice the light, and was actually taking less 
 eurrent Mr. Austin added that the cost of the lighting 
for the year 1902 was £58. lls, as against £74, Os. 10d. 
in 1901, a saving of £15. 9s. 10d. These figures speak 
well for the regularity of the supply in Gloucester. As far 
as we have heard up to the present, the lamps are most 
suecessful in all places, except those in which high peaks 
occur 1n the voltage curve. 

The Finchley Decision.—The decision of the Court 
of Appeal last week in the Finchley case, which raised the 
question of the right of local authorities to prevent the 
laying of electric light mains in or above the public 


highways, is of the utmost importance to electric lighting 
companies, in that it establishes a valuable precedent in all 
such cases which may arise in the future. A reference to 


our report of the case in last week’s issue will show that 


the Finchley Council, who are themselves suppliers of 
electric light in the same area, cut down a wire which the 
local electric light company had erected across a public 
road, relying on their powers as the highway authority to 
justify their somewhat arbitrary action. In this they were 
successful in the Court of First Instance, where Mr. Justice 
Farwell held that the fee-simple of the road in question 
was vested absolutely in the local authority. Happily for 
electrical contractors all over the country, however, the 
Court of Appeal have decided the other way, and the 
general principle of law they seem to have laid down is that 
the only property a highway authority has in a public road is 
in respect to its use for the ordinary purposes of traffic, which, 
liberally construed, means that unless the companies in 
laying their mains interfere with the ordinary traffic of the 
road, the local authorities are powerless to stop them. This 
much was to be deduced from the decision in the historic 
Battersea case, in which it was held that the then vestry 
had no power to tear up a main which the electric light 
company had laid across a narrow neck of land under 
cover of night in order to reach the district beyond. In 
this case the consent of the vestry was refused, and the 
company took it on themselves to break up the streets 
without permission. In spite of this, {the Courts were 
powerless to order the removal of the mains after they had 
once been laid in subsoil. The more recent decision of the 
Court of Appeal, however, will set the matter at rest once 
and for all, and will effectually prevent those local autho- 
rities who embark on municipal enterprise from taking 
unfair advantage of private companies who may be 
authorised to conduct a rival undertaking within the 
same area. 


Institution of Electrical Engineers.—Before the 
special business was entered upon at last week's meeting 
of the Institution, the President made an announcement of 
the first importance to members with reference to the 
election of a Council each year. The practice up to now 
has been for the Council in office to draw up the list of 
nominations for the several vacancies which occur auto- 
matically on the Council at the end of each 12 months. 
This list is submitted to an ordinary general meeting some 
weeks before the annual general meeting, and it is 
competent on any member of the Institution to object to 
any particular nomination or nominations and to take a 
vote on the subject. While this praetice is the usual one 
adopted by other like bodies and institutions, and, as & 
rule, gives general satisfaction, the new procedure which it 
is proposed to introduce this year will likely meet with 
more favour with the independent members of the Institu- 
tion. As the President explained it, the Council will in 
future invite members to assist them in the preparation of 
the list of nominations by sending to the secretary 
suggestions of suitable names. All those so sent in will 
be eonsidered by the Council, who, with this list before 
them, will select the names of the members, associate 
members, and associates whom they wil in due 
time nominate in the prescribed way to fil the 
several vacancies. This will undoubtedly aid the 
Council in their selection of a new Council, and will 
also give the members generally a better chance of 
securing a seat on the Council for anyone whose claims to 
such position might have been previously overlooked. The 
list of nominations for this year will be prepared about 
Easter. ‘The secretary, Mr. McMillan, informs us that a 
special meeting of the full members will be held next 
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Thursday at 8 o'clock for the purpose of considering a 


number of proposed alterations in the articles of associa- 
tion. These include a suggestion that the president each 
year shall be chosen from the vice-president and those who 
have been vice-presidents, and it is further proposed that 
the vice-presidents shall be chosen from those who are or 
have been members of the Council. Another proposed 
change is to admit associate members to the special 
general meetings of members whenever they may be held. 
Among the other proposals which will be brought before 
the meeting is one giving the Council power, subject to 
their discretion, to effect the summary expulsion of any 
member who should be adjudicated bankrupt or convicted 
of felony. 


Proposed Drastic Telegraphic Reform.—Many 
of the reforms which have been brought about in the last 
few years in our telegraphic and postal services are due to 
that energetic worker, Mr. Henniker Heaton, and this a 
grateful country freely acknowledges. While, however, 
those reforms have gone a long way to improve both 
services and to grant the best possible facilities to the 
public in the present state of affairs, they have not gone 
far enough—at least for Mr. Henniker Heaton. His latest 
programme of postal, telegraphic, and telephonic reforms 
which he considers desirable in the public interest are 
contained in an article which he, contributes to the current 
number of Commercial Intelligence. It is not to be assumed 
for a moment that all the radical changes which Mr Heaton 
proposes could consistently be carried out, but we think 
he makes out a good general case for the attention and 
consideration of the Government. Here are a few of tbe 
claims which Mr. Heaton makes on behalf of the country : 
the cables to be owned by the British and Indian and 
Colonial Governments; telephones to be owned by the 
State ; telephone calls to all parts of the kingdom at 
1d. per call ; telegrams to ail parts of the British Empire, 
1d. per word, with a minimum of 1s. to India and 
Australia, and telegrams to the Continent of Europe, 
1d. per word; name and address on telegrams free, or 
20 words for 6d.; all postal charges for telegrams to be 
abolished ; and telegraph money order system to. all parts 
of the civilised world. Mr. Heaton also puts forward the 
old plea for universal penny postage, and throws out many 
another suggestion for improving the postal service of an 
equally drastic nature. We are afraid that if certain of 
Mr. Heaton’s proposals were adopted, the Government 
would in future have to be carried on as a philanthropic 
institution. A penny telephone call to any part of the 
country, for instance, is at the present time obviously out 
of the question, as is also a penny-a-word rate for 
telegrams to all parts of the Empire. They may 
come in time, but not yet. On the other hand, 
mueh more might be done by the Post Office to 
popularise the telegraphic and telephonic services than has 
been done up to now, and if it does not result in any imme- 
diate practical good, Mr. Heaton's article will at least serve 
to keep the subject green. 

The Atmosphere of the Tube.“ The report 
which has been presented to the London County Council 
by their Public Health Committee on the atmosphere in 
the tubes of the Central London Railway is of extreme 
interest and value at the present time, when the question 
of the ventilation of tube railways has to be finally settled 
in connection with the carrying out of new schemes. The 
very complete data whieh are embodied in the report as to 
the actual state of the air in the tube are obtained from 
tests which have been carried out respectively by the 
Council’s chemist and the Council's medical officer, Dr. 
Andrewes, Some 88 samples taken between March 10 and 


Oct. 24, 1902, were submitted to a chemical examination, 
which showed that the quantity of carbonic acid in the 
tube air varied considerably, while the quantity present in 
the outside air varied only to a slight extent. The amount 
of organic matter present in the air of the tube and in 
the external air underwent considerable fluctuations. The 
general result of the chemist’s examination shows that the 
quantity of carbonic acid was highest in the air of the 
carriages, and that, contrary to what might reasonably 
have been expected, the largest quantity, 147 volumes in 
10,000 volumes of air, was not found in the carriages 
where smoking was allowed, but in an ordinary passenger 
earriage The smallest quantity found (9:6 volumes in 
10,000 of air) was in an empty carriage. The air in the 
passages leading from and to the stations was generally 
better than in the lifts. On one occasion the air in the 
lifts at the Oxford-circus Station contained 15:2 volumes 
of carbonic acid in 10,000 volumes of air, or about four 
times the quantity found in the fresh air outside the 
station. Several samples of air were collected at mid- 
night or early in the morning after the tubes had been 
ventilated by the passage of air, and before the morn- 
ing traffic had commenced. The examination of these 
samples showed in most instances that a very fair condition 
of the air had been produced by the ventilation, although 
it was still somewhat inferior to that of the outside air. 
Generally, about 78 per cent. of the samples collected 
contained more than twice as much carbonic acid as that 
found in outside air, and 66 per cent. contained more than 
24 times as much. The chemist considers that samples of 
air taken at any point on the railway should not contain 
more than eight volumes of carbonic acid in 10,000 
volumes of air—that is, not more than twice the amount 
which is generally found in the streets. He suggests this 
standard of purity in view of the fact that all the 
additional carbonic acid found in the air of the tunnels 
has been produced by respiration, and is, therefore, of a 
more objectionable character than that produced by the 
combustion of fuel in the locomotives, or of gas or oil for 
lighting purposes. A few samples of air were collected 
from other railways, and their examination shows the 
following results in volumes of carbonic acid in 10,000 
volumes of air: City and South London Railway, at 
London Bridge, 7 6; in an empty carriage, 14:1; Metro- 
politan Railway, empty carriage, between Edgware-road 
and Portland-road Stations, 16:0 ; empty carriage between 
Baker-street and Gower-street Stations, 28:8; District 
Railway, empty carriage, between Mansion House and 
Temple Stations, 15:1. Further tests were made by the 
medical officer, who bacteriologically examined some 24 
samples taken between March 18 and June 19 last year. 
The conclusions as to the quality of the air which were 
arrived at as the result of this examination, are mostly in 
accordance with those indicated by the chemical examina- 
tion. To summarise his results, Dr. Andrewes finds that 
while micro-organisms are present in tube air in a somewhat 
greater proportion (13 to 10) than in fresh air, the excess 
is not so considerable as to cause the tube air to compare 
unfavourably with the conditions known to exist in 
inhabited rooms generally. As is generally known, the 
Central London Railway Company are taking steps to 
improve the ventilation of the tunnels by installing a large 
rotary fan at the Shepherd’s Bush end, which will be 
powerful enough to draw out all the tunnel air three 


times in the three hours during which the traffic is stopped 
at night. The company are also installing at the Bank 
Statiou an air-compressor which will force compressed air 
drawn from the street level into the extreme end of the 
Bank 3idings while the trains are in motion, and thus 
purify that part. 


258 THE ELECTRICAL ENGINEER, FEBRUARY 20, 1908. 


HUDDERSFIELD ELECTRIC TRAMWAYS 
EXTENSION PLANT. 


In response to an invitation received from Mr. Councillor 
oore, chairman of the Tramways Committee, we 
were present on the 11th inst. at the power station, 
y with a large 
party, to witness the formal starting of the new generating 
191 ; ded 9 
grace rformed by Mrs. 
T. H. Moore, wife of the chairman of the dud Mr. 
Barbour, senior partner of the firm of Messrs. Combe- 


Barbour, Belfast, who supplied the engine, afterwards 
ish silver bowl 


T. H. 
Longroyd Bridge, Huddersfield, in com 


set recently installed by the Corporation. 
of starting the engine was 


presented Mrs. Moore with a handsome 
in commemoration of the event. 


A detailed description of the Huddersfield electric tram- 
ways undertaking is not called for here, since we have 
fully described in these columns the original 


already 
scheme ; but, at the same time, a brief review of its history 


to date may be given, as it presents some features of 
ewhole system of tramways in Hudders- 
field has been initiated, installed, and operated from the 


unusual interest. 


first by the Corporation. Mechanical traction was adopted 


from the first, a limited service of steam-hauled cars being 
started as early as 1883. As soon as the capabilities of 


electric traction became appreciated, its peculiar suitability 
to the conditions in Huddersfield was recognised, and the 


Corporation in laying-out their schemes did so with a view 
to obtaining the best results, not only at the time, but 
when the further extensions which were inevitable should 


have to be made. Hence a power station was decided 


upon on a site best adapted for a comprehensive system of 


tramways. 
The first electric tramway scheme was drawn up by Mr. 
K. F. Campbell, M.LC.E, A. I. E. E., the borough engineer, 


and was adopted in February, 1899. The work was pushed 


forward, and by February, 1901, the Lindley, Outlane, and 
Linthwaite routes were open for traffic. 


the service of steam cars. 


inside the borough, but also some outside, and in preparing 


the schemes the committee had the latter in mind from the 


first, so that the development of the work might always 
proceed harmoniously and the results at each stage be the 
best possible. The lines within the borough spread to 
considerable distances, are straggling, and often thinly 
populated. The possible extensions outside the borough 
are even more so. It was therefore of the greatest import- 
ance to consider carefully the technical merits of all the 
methods of operating the tramways, so as to obtain that 
which would be most economical. The details have been 
most carefully worked out. 
policy in Huddersfield to employ services more frequent than 
are apparently advisable under existing conditions, as such 
services lead to a rapid increase in the development of the 
districts covered, and induce the public to avail themselves 
much more frequently of the cars. The length of route 
now equipped electrically is about 28 miles. Upon this 
there are in operation 61 cars, making a total mileage of 
118,600 car miles per month, 

The fine generating station at Longroyd Bridge was 
originally equipped with three Lancashire boilers by 
Messrs. Taylor and Son, of Marsden, 30ft. long, 8ft. 6in. 
diameter, suitable for a working pressure of 180lb. to the 
square inch. To these has been added a fourth of à similar 
size. Mechanical stokers are fitted throughout, these being 
fed by means of a coal conveyer, which lifts the coal from 
a pit outside and carries it to any desired boiler. The water 
supplied to the boilers is passed through a Green's econo- 
miser, consisting of four batteries of 96 tubes each. 
To still further increase the economy of operation, the 
steam from the boilers is passed through superheaters. The 
engine-house contained originally two engines of 650 h.p. 
each, by Messrs. Musgrave, of Bolton, each driving an 
electric generator by Messrs. Greenwood and Batley, of 
Leeds. These sets have operated excellently. A third 
set has been added, the engine, as before stated, being 


—— —~ 


Sbortly after- 


wards the Corporation decided to proceed with the equip- 
ment of the rest of the lines and to supersede altogether 
The further extensions con- 
templated not only the electrical equipment of the lines 


It has been found a matter of 


by Messrs. Combe-Barbour, of Belfast, and the generator 
by Messrs. Mather and Platt, of Salford. The engine is 
capable of giving 1,000 i.h.p. continuously, at a speed of 
90 revolutions per minute, and 1,300 i.h.p. for short 
ie and has a massive flywheel of about 38 tons weight. 
t is of the Corliss vertical cross-compound type. Being 
the first engine supplied to this country by Messrs. Combe- 
Barbour for driving an electric generator, more interest 
naturally attaches to it than would otherwise be the case. 
It is fitted with forced lubrication throughout, and is of 
excellent finish. The combined efficiency of the set with 
the engine running condensing is, we understand, 88:8 
per cent, the steam consumption amounting to 13:2lb. per 
indicated horse-power hour The generator is of 650 kw. 
capacity, and is an exceedingly liberally-made machine for 
the output, the whole of this plant, in fact, being of the 
most modern description and design. It will be seen that 
the engine power has been doubled by the recent exten- 
sions. The new set is capable of taking the whole of the 
load on the station. . 

There have been further installed a number of negative 
boosters. These were supplied by Mr. T. W. Broadbent, 
of Huddersfield The whole of the energy supplied by the 

enerators is received at the main swite boi. and thence 

istributed to the line. The original board was 13ft. 10in. 
long. With the extensions which have been made by Mr. 
Bertram Thomas, of Manchester, it now measures 36ft. in 
length, and presents an exceedingly workmanlike and hand- 
some appearance. Forty-one new cars have been added to 
the rolling-stock made by the British Electric Car Company, 
Manchester, bringing the total number up to 61, as before 
stated. These have been fitted with slipper brakes, but 
as further security in view of recent mishaps, the adop- 
tion of the Westinghouse magnetic brake is contempla 

we understand. Experiments have already been conducted 
with this brake on two cars with highly satisfactory results 
under the most adverse conditions. 

With regard to overhead wiring in the first sections of 
the tramways which were equipped, this work was 
entrusted to Messrs. Greenwood and Batley, with the 
British Thomson-Houston Company as sub-contractors, 
whilst Messrs. R. W. Blackwell and Co. had the contract 
for the Longwood route. For the extensions recently 
completed the contract has been executed by Messrs. 
Macartney, McElroy, and Co. The construction of the 
pormaneni way has been carried out by Mr. Edmund 

uttall, of Manchester, and has been well and expeditiously 
executed. In addition to tbe above works and plant, the 
feeder cables have been supplied by the British Insulated 
Wire Company as sub-contractors to Mr. Bertram Thomas, 
Manchester, the 5 by Messrs. Babcock and 
Wilcox, and the mechanical stokers by Messrs. T. and T. 
Vicars. The following is a comparison between the services 
run by the cars previously to the electrification and those 
now given by the electric cars: 

Number of minutes’ service— 


Steam. Electric. 
Almondbury .........................-. „ 20 
e,, cc RR MDC 20 
Fartown via Birkby ........ ......... ß estis 15 
Fartown via Bradford-road......... FA 10 
Sheep bridge . FF 20 
Marsh and Lindley .................. S Sieb 20 
Edgerton and Lindley............... OO”. ou sesuet oss adoré 20 
OUI RNG eoe ecran s uir EROS 7 MESE aiaia 20 
Waterloo ere o rx IE JC 10 
Slaithwai te. . . A3 dive 20 
Paddock and Long wood J tees 12 
Crosland Moor ...................-. "E ct 30 
Henle Ur ———— € 15 
Newsome-road ............... eene BO, E E 30 


The particulars of mileage, number of cars, passengers 
carried, and cost per mile under both systems of traction 


are as follows : 


1898 1903 
Car miles run Januar.. . 37,147 118,601 


Passengers, January 589,968 821,180 
Average speed of cars in miles per hour, January 8 8 
Cost per car mile 15:67d. 10°97d. 


The cost of power generated in January, 1903, was 252d. 
per Board of Trade unit—a very good value. During the 
month in question 204,580 units were generated, the 
average units consumed per car mile being 1:72. The above 
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facts show that the Huddersfield tramways undertaking has 
been brought fully up to date. 

With regard to the financial result of the undertaking, 
the balance has hitherto been on the wrong side. Nor 
could it have reasonably been expected to have been other- 
wise under the circumstances. But the undertaking has 
now emerged from ite state of transition, and, under the 
able management of Mr. H. N. Thomas, A. M. I. E. E., will, 
no doubt, soon more than pay its way. That Mr. Thomas 
has an economical generating plant under his control is 
borne out by the epis given elsewhere. In considering 
these figures it should be taken into account that coal costs 
only 6s. 4d. per ton delivered at the station. In granting 
preferential rates to workmen using the tramways the 
Corporation have ventured upon an experiment of doubtful 
success, the system having been, we understand, much 
abused by passengers not entitled to the reduced fares It 
should be added that the extensions mentioned in the fore- 
going, as well as the original scheme, have been carried 
out to the specifications of Mr. K. F. Campbell, the 
borough engineer. 

After the ceremony mentioned at the beginning of this 
article the party adjourned to lunch at the town hall, 
when they were again the guests of Mr. Councillor T. H. 
Moore, who proved a most genial host. 


SOME NOTES ON ELECTRIC TRACTION.—V. 
BY B. P. 


The proper distribution of motors on bogie trucks along 
a train or on tramcars is a point that is seldom debated ; 
practical experience has shown in at least one instance that 
there is more in it than appears at first sight. It was my 
good fortune to take part in some trials on a standard 
gauge electric railway, where the experiment was tried of 
altering the distribution of the motors. 

Originally they were placed (as shown in Fig. 1) on the 
extreme leading and trailing bogies of a three-car train, 
but this arrangement barely allowed the run to be made 
inside the contract time, and also punished curves and 
points very severely. It was then resolved to alter the 
motors to the positions shown on Fig. 2, on the inside 
axles of the leading and trailing coaches, which enabled 
the trip to be made with the same power in less time; it 
also gave much easier running, and consequently was not 
so hard on the track. 

The improved acceleration with the altered distribution 
of the motors was undoubtedly due to the decrease of slip 
at starting, because the driving effort was evidently too 
concentrated in the arrangement previously adopted. The 
easier running and decreased wear of the rails at points 


electric locomotives follow the steam type An electric 
locomotive with large driving wheels, coupled or not as 
convenient, and idle leading and trailing bogies would haul 
heavy goods trains at high speeds without damaging the 
track one-half so much as the present pattern of double- 
bogie locomotive with a motor an every axle, and would 
probably be easier ta build and maintain, also cheaper. 
Of course, geared motors would be used. 

In tramway work the usual practice on bogie cars is 
exactly the reverse of the arrangement shown in Fig. 2. 
This is clearly indicated by Fig. 4, which shows the usual 
method of using maximum traction " trucks. This apparent 
contradiction is justified solely by the flimsy nature of the 
points used on tramroads, a legacy from the days of horse 
traction, and also by the difference between the flange and 
tread of tram and railway wheels. In 99 cases out of every 
hundred these movable points are simply loose tongues of 
steel in a box, moved by a point-iron without being locked 


by any system of levers and counterbalances, or, in the 


self acting type, closed by a spring against one track 
and opened by the weight of a car coming from the 
opposite direction. From expérience, if a facing point is 
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FIG2. 
ORIVING WHEEL SHOWN e 


a) LEADING BOGIE CENTRE UNE (d) J ‘DRIVING AXLES 
Y CAR 800Y — à 
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and on curves is, in my opinion, due to the comparatively |. 


light idle pair of wheels meeting the curve first and swing- 
ing the centre of the bogie, and with it thecar body, before 
the more heavily-loaded driving axle left the straight track 
By the time the trailing bogie of the motorcar reached the 
pointe, the car body was already swung in the new direc- 
tion, and the weight of the bogie itself was of little effect 
(Fig. 3). The damage done with the first arrangement was 
caused by the full weight of the car coming heavily direct 
on to the points or curves without any means of easing 
the blow, such as was given by the second arrangement 
which left the leading axle light. 

In connection with this, though wandering somewhat 
from the main point, why are electric railways condemned 
(a shorter word is more suitable) to put up with curves of 
such short radii that they would make an ordinary 
permanent-way engineer gasp? In some cases on urban 
railways this cannot be avoided—they must take what 
room they can and be thankful to get there at all, thanks to 
Bumbledom. But are electrical engineers relying so much 
on tramway experience, with its relatively low speeds, that 
they cannot see that curves .of less radii than ordinary 
standard railway practice are useless on an electric railway’ 
The impression seems to be that a bogie-mounted car can 
go anywhere and that the flat curves are necessary out 
of respect for the coupled driving wheels of steam 
locomotives. All traffic on electric lines will not be 
passengers carried in motorcars, and why may not 


TRAILING BOGIE > d 
FIG.3 
FIG 4 
710.5. 


not quite home, a fairly common occurrence, when the 
heavy driving wheel is leading it will force the point 
properly into place, but if the pony wheel leads it will, 
because of its insufficient weight, either not take the point 
or jump the track altogether. Owing to the necessarily 
lower speed through points, usually four miles per hour, 
trailing bogies on tramcars are not so much influenced by 
the momentum of the car body as are those on railway 
cars, so they have a disconcerting tendency to follow their 
own devices, and the driver sometimes finds his car pulled 
up with the bogies on different tracks if the points have 
worked out of their proper position after the passage of 
the leading bogie. The obvious moral is that all points 
should be properly held in place by levers to avoid accidents, 
especially on high-speed routes and at crowded junction 
crossings. 

Fig. 5 is an arrangement adopted by some prominent 
makers on both sides of the Atlantic, and gives far easier 
ranning, but until the points of tram tracks are considerably 
improved it will suffer from the reputation of being rather 
eisy to derail, for reasons set out above. Another advan- 
tage in some cases is that it gives a longer wheel base for 
the same truek centres, or, which amounts to the same 
thing, it enables a shorter car to run on bogies than is 
possih!e with the other arrangement, because the smaller 
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pony wheels can run under the car platforms; this is no 
light advantage, because it entirely abolishes the fore and 
aft" pitching that is so marked a feature of even the best 
single-truck cars. The use of tramears with a four-motor 
equipment does not vitiate these arguments, becauae they are 
generally run in hilly districte to obtain acceleration 
up hill, and to avoid rag the car body to fit two motors 
of greater power than usual. 


THE NIAGARA POWER PLANT FIRE. 
| BY F. PERKINS. 


The January thunder shower of Thursday, the 29th, 
damaged the 75,000-h.p. Niagara Falls power plant to such 
an extent that it was necessary to stop every one of the 
15 5,000-h.p. alternating-current generators. All of the 
current from the 50,000-h.p. plant in the power-house had 
to pass through the cable bridge carrying the cables from 
the power-house to the step-up static transformers in the 
transformer house across the canal. The temporary con- 
nections of the new power-house were also of such a nature 
that the fire which occurred in the cable bridge and trans- 
former house made it impossible to utilise these machines. 
It is believed that a stroke of lightning caused a serious 
short-circuit in a 2,200-volt local circuit in the cable bridge, 
and the roof of the bridge, which was of wood, took 
fire as well as that of the transformer house, resultin 
in the destruction of every high-tension, lead-covere 


Entrance to the Temporary Cable Bridge at the Niagara Power Works. 


eable between the power-house and the transformers, 
which shut down the entire plant. In extinguishing the 
fire large quantities of water was poured into the trans- 
former house, badly damaging the air-cooled transformers, 
which were located near the entrance to the cable bridge. 
It is thought that little damage was done to the oil-cooled 
transformers by the fire, and the air-cooled transformers 
may be serviceable as soon as thoroughly dried out. The 
accident happened about midnight, and the quick work of 
Superintendent p P. Barton and his men resulted in 
the replacing of 56 of the cables before morning and the 
replacing of à temporary roof on both bridge and trans- 
former house, and four 5,000-h.p. machines were in opera- 
tion. Of the total 75,000 h.p. generated in the two power 
houses, about one-third is transmitted over the 22,000-volt 
lines to Buffalo for operating the street railways and lights 
of the city as well as furnishing power to many of the 
newspaper establishments and various factories. The 
storage battery plants of the Internation Railway Com- 
pany and the Buffalo General Electric Company were of 
service for several hours, and the large reserve steam plant 
of the railway company was soon placed in operation and 
the car lines were never all shut down. The arc and 
incandescent lighting service of Buffalo and Tonawanda 
was not so fortunate, and both cities were without light 
unu! Thursday evening. The power plant of the Niagara 
Falls Hydraulic and Manufacturing Company, which 
obtains its power from a surface canal through the city of 
Niagara Falls, was able to render great assistance during 
the trouble, and the lights of that city were kept in opera- 
tion as well as the street railway service. tt is stated 


that the damages will probably exceed £10,000, and 
undoubtedly as much again if the losses of the tenants 
and other power users is considered. The construction of 
the bridge and transformer house was entirely of iron and 
stone, excepting the roofing, which was of wood, and while 
the fire iteelf caused little or no damage to.the transformer 
plant, the water, of course, put the transformers of the air- 
cooled type entirely out of service for the time being. 
Had tile or other.fireproof roofing been used, undoubtedly 
the damage would have been much less, and it might have 
saved the plant from being entirely closed down. A second 
conductor bridge with duplicate cables would unquestion- 
ably have rendered the accident less serious, as '* all of the 
eggs would not have been in one basket,” and the current 
might have been sent to the transformer house through the 
second set of conductors. 

It may also be considered doubtful whether it is wise to 
place all of the transformers of a 50,000-h.p. plant in a single 
building, as the burning out of one or more may affect 
a number of others. This disastrous fire at the Niagara 
plant shows how much care is necessary in the protection 
against lightning, and the desirability of using fireproof 
materials in every portion of a modern electric power plant. 
The duplicating of transmission lines is now extensively 
practised, and is undoubtedly advisable, and there is little 
question but that the engineers of the five new power plants 
being constructed on both sides of Niagara River, above 
and below the Falls, will carefully consider the causes of 
this serious shut-down in all its phases, and endeavour 
to make such provisions that a similar accident will be 
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View of the Cable Bridge as Repatred with Temporary Roof. 


impossible. The engineers of the Niagara power plant are 
to be congratulated on the rapidity with which they were 
able to place their power lines in service again after so 
serious an accident. This is, however, characteristic of 
electrical engineers in both lighting and power plante. 
They usually are equal to almost every emergency, no 
matter how serious it may be. The accompanying illustra- 
tions show interior of the cable bridge and transformer 
house the morning after the fire, with new cables in place 
and temporary roofing completed. 


er 


THE DAFT AND WILLIAMS SYSTEM OF ELECTRICAL 
PROSPECTING FOR MINERAL ORES. 


Messrs. Leo. Daft and Alfred Williams have for some 
time been working on the problem of locating bodies of 
metallic ore beneath the earth’s surface by means of elec- 
tricity. They are now introducing their system into this 
country, and have achieved considerable success in pro- 
specting for lead and zinc ores in Wales, and for hematite 
in Cumberland. Their headquarters are at Meadow House, 
The Mall, Ealing, where we were recently allowed to 
inspect the various instruments they have developed for 
the purpose. The method used is an improvement on any 
other electrical methods which have up to the present beon 
brought to our notice. These asa rule have been merely tests 
of the local resistance of the earth by means of constant 
currents, and too frequently the variations caused by the 
earth’s connections has led to wholly erroneous conclusions, 
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The inventors mentioned above employ the discharge from 
the secondary of an induction coil to set up an electrical dis- 
turbenoe between two electrodes driven into the earth at a 
considerable distance apart. For instance, in commencing 
& survey, 200 yards is a common distance between these 
two electrodes. With, say, 150,000 volts on the secondary 
of the induction coil, the effect produced as an earth dis- 
turbance can be traced quite a mile away from the electrode 


electrodes at a considerable distance away from the broken 
lode, on unmined ground, and in such a position that a 
perpendicular through the centre of the line joining the 
two electrodes would coincide with the run of the lode as 
worked out. The current streams from the one electrode 
to the other would thus, under normal conditions of homo- 
geneity, pass at right angles through the extension of the 
lode if it existed beyond the fault. Exploring with the 


Fia. 1.—The Daft and Williams Electric Ore-Prospecting Apparatus, 


The procedure is then as follows: Two other electrodes, 
with a telephone connected between them, are used to 
ascertain the direction of the oscillating currents in the 
district round. If the earth were homogeneous, the lines of 
maximum effect, with a given distance between the 
exploring electrodes, would be as laid down by theory. 
The presence of a vein of ore, or of a pocket of metallic 
material, causes disturbance in the symmetrical distribu- 
yum $d the current streams, and these can be traced and 
oca 


Fie. 2—The Induction Coil used in Ore Prospecting. 


To give an example of the method of procedure, Mr. 
Williams has carried out some successful prospecting at 
the Cwmystwyth Mines, near the Devils Bridge, in 
Cardiganshire These mines, now owned by Mr. Henry 
Gamman, have been worked for centuries, and a number 
of good paying lodes were found to cease suddenly in one 
direction owing to faults in the formation. After costly 
attempts to discover these lodes beyond the fault, the 
attempt was abandoned. Mr. Williams placed the two 


telephone, as explained above, he found on the hillside 
that the line of normal current flow was in several 
places rotated through a very considerable angle. After 
careful mapping out of the results obtained the lode was 
located, and Mr. Gamman reached it after driving about 
three fathoms through the rock. The old headings were 
then found to be maneding in a direction which was practically 
an asymptote to the lode, and hence would not have cut it, 
mie very near to it. 

In the ordinary way, whon exploring a new field the 
telephone gives the note of the induction coil, and the 
lines of flow are determined by moving one of the exploring 
electrodes round in a circle until this note is loudest. Besides 
this effect, however, the telephone gives evidence of con- 
denser-like discharges between large bodies of ore more or 
less insulated by the surrounding strata. These condenser 
discharges can be heard when the distance from the induc- 
tion-coil electrodes is so great that the ordinary note is not 
heard, and they form a great assistance in prospecting. 

The influence of water in the ground is not such as 
prevents the method being employed, and in practically 
all cases Mr. Williams has worked in what might be termed 
water-logged strata The instruments used, with the 
exception of the induction coil, are exceedingly simple in 
character, and are portable, provided a few able-bodied 
labourers are available. In Fig. 1 we show the apparatus 
as in use for photographic purposes, but in practice there 
is always a much greater distance between the discharging 
electrodes and those used for exploring The induction 
coil in Fig. 2 was specially arranged for the purpose, and 
has provision made for inserting condensers either in series 
or parallel with the electrodes. The condensers used are 
designed so that their capacity can be varied. As a 
rule, the current required is obtained from accumulators, 
and the number of watts used in the primary of 
the induction coil may be as high as 120. While a con- 
siderable energy is used in preliminary surveys, the final 
determinations are usually made with a small quantity, 
so that delicate differences can be appreciated in the tele- 
phone. With the later forms of apparatus the trembler 
break of the induction coil is being replaced by a motor- 
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driven interrupter designed by Mr. Leo Daft, in which 
the current is interrupted between two contacts under 
methylated spirits. 

This system of locating ore seems promising, and we 
understand that the inventors are wishful to prove its 
worth on other mining properties in the United Kingdom. 
It is required, however, that the owners of the mines 
shall carry out the necessary development works to prove 
the presence of ore located electrically. The system seems 
particularly suitable for those classes of ores which occur 
in pockets and irregular loads. 


NOTES ON POLYPHASE MOTORS. 
(Continued from page 191.) 


In the majority of works dealing with the design of 
direct-current generators and motors, elaborate rules and 
equations are given for finding the amount of magnetic 
leakage which will occur. Asa general rule, the designer 
does not avail himself of these rules to work out the leakage 
in each case, but adopts some coefficient, which may vary 
from 1:15 to 1:25, which he has found sufficiently accurate 
in practice as his leakage coefficient, in order to save himself 
the long and tedious operation of working out the true 
leakage. The result obtained is sufficiently accurate, for 
the actual permeability of the iron or steel of the magnets, 


Stator 


Go ss a 
Fie. 33. 


which is a much more important matter, cannot be in every 
case tested. Unfortunately, the permeability can only be 
found by testing the actual yoke and magnets. The 
practice of casting a test-piece is worse than useless, as 
no reliable results can be gained from it. The permeability 
of a mass of iron will vary from point to point, therefore 
It is apparent that the permeability of a test-piece, which 
may be cast at the same time, but which certainly is cooled 
and annealed in a different manner to the whole mass, must 

ive results widely different from that of the actual magnets. 

e leakage coefficient, then, is a number by which we 
multiply the calculated number of lines of force in order 
to compensate for those lines which leak across without 
ane cut by the inductors of the armature—in other words, 
any lines which pass from magnet to magnet without passing 
through the iron of the armature are leakage lines. 

We shall now see that the same results obtain in induc- 
tion motors, but that in this case that the leakage is a 
more serious matter, and that proper allowance must be 
made for it Fig. 33 is a diagrammatic view of the arrange- 
ment of the flow of the lines of force in a four-pole stator. 
It will be seen that the lines due to one pole divide into 
two, so that half return through each of the adjacent poles. 
The other part of the magnetic circuit is through the iron 
of the rotor. If this rotor consisted only of a mass of 
soft iron which just fitted into the bore of the stator, there 
would be very little leakage. This is the case that obtains 
with a slotted or perforated direct-current armature. As 


current work. T 


a matter of fact, however, the periphery of the rotor is 
slotted or perforated, and in these channels current-bearing 
wires are laid. These wires give rise to the secondary flux 
which is required to neutralise the self- induction of the 
stator winding; but we know that when a wire carries a 
current that it is surrounded by a number of closed magnetic 
circles. Let us now draw Fig. 34 to represent what will 
actually occur, supposing that we are dealing with the subject 


in such a small portion of time that the current in the wires 
and the relative movement of rotor and stator does not 
alter. We shall have the forward induction of the main 
flux, but we shall also have in both stator and rotor wires 
the closed coils due to the current that these wires are carry- 
ing. Now, if these closed circles of magnetic flow do not 
pass across the air-gap they are leakage lines, for the defini- 
tion of leakage is the same both in direct and polyphase 
work—viz., leakage lines are those which pass from tooth 
to tooth of the rotor without passing through the stator, 
or from tooth to tooth of the stator without passing through 
the rotor. These leakage lines may cross the slot or the 
iron lip of the tooth, or may pass through the air-gap. In 
all induction motors, the induction, not only of the teeth, 
but also of the other parts of the magnetic circuit, is very 
much less than what practice allowa in the case of direct- 

He permeability of the iron paths, as the 
iron is far from saturated, is considerably higher than the 
permeability of the air-path. Whether across the slot, or 
along a length of the air-gap, the thickness of the lip of 
the teeth is also kept as small as possible, being frequently 
turned down to a mere film, consequently the lip is very 
soon saturated by these leakaye lines, and the permeability 
of this path differs very little from that of the air-path, 
and this tends to reduce the leakage. In many cases, also, 
manufacturers will turn down the rotor and stator until 
the lips do not connect two adjacent teeth together, but 


leave an air-gap between them. This may have the advan- 


tage of reducing the leakage, but it has its disadvantages 
in leaving an uneven surface, and in allowing very rapid 
alterations in the value of the induction in the teeth. 

We know that. in the case of direct-current dynamos the 
distortion of the magnetic field is of more importance than 
is the leakage of the lines of force. Owing to the armature 
current, the reactions of the armature may be resolved into 
two components—the back induction and the cross-induc- 
tion. The former tends to weaken the field and the latter 


Fic. 35. 


to distort it. Fig. 55 shows the effect of the cross-induc- 
tion combining with the forward induction of the fields at 
the trailing horns, A and B. The lines due to the cross- 
magnetising effect of the armature run in the same direc- 
tion as the lines due to the fields, and hence they augment 
these latter and the induction is increased. At the leading 
horns, however, the opposite is the case, and the lines due 
to the cross-magnetisation run in the opposite direction to 
the lines of the forward induction. We do not then draw 
both sets of lines, one with set flowing in one direction and 
the other set in the opposite direction, but we deduct from 
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the forward induction the value of the lines of croes-induc- 
tion and the field is weakened. The result is as shown in 
the that the field is distorted and twisted, as it were, 
round the shaft in the direction in which the armature is 
revolving. | 
Exactly the same case occurs with the stator and rotor 
windings of an induction motor. As we have seen, there 
are a number of closed magnetic circuits round each current- 
ing wire. These are represented in Fig. 34, where it 
is seen that both sets of circuits complete their course 
through the air gap. If we now superimpose the forward 
induction upon these closed circuits, we shall find that where 
the etism of the closed circles is in the same direction 
as the forward induction the two augment each other ; where 
it is in opposition, the two are assimilated and the magnetism 
is weakened. The result is that we get a distorted field, as 
shown in Fig. 36. | 
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The object of these notes is to show that the same funda- 
mental rules are applicable to both direct-current and 
polyphase motors, alt ough it may be necessary to modify 
to a small extent some of the equations and formule with 
which every engineer who is acquainted with the design 
and functions of direct-current machines is familiar with. 
But these alterations are only small, and are modifications 
which might be anticipated. It is not to be thought that 
the ground covered by these notes comprises the whole of 
the work that is necessary in order to obtain a full 
knowledge of the working of induction motors, but they 
cover sufficient ground to show that the analogy between 
direct and polyphase motors is very vlose, and that both 
are built in accordance with the same general principles. 
The student who wishes to pursue the subject further will 
find that all analytical theories are difficult to follow, and 
that it is now necessary to adopt a graphic theory for 
future work. This is rendered necessary owing to the 
more complex nature of the phenomena, and as the graphic 
theory is only very slightly used in connection with direct- 
current work, from this point the investigations branch off 
on another line; at the same time it will be found that the 
resulte obtained by the graphic theory will be very similar 
to those BUT by analytical theory for direct-current 
dynamos. 

To take one example: in the case of direct-current 
dynamos and motors it is easy to find by analytical 
methods an expression for the torque; in the case of 
induction motors it is impossible to find this expression by 
simple analytical methods without the use of advanced 
W although the graphic method will readily 
give an expression for the torque. 

Again, in direct-current work it is usual to find the drag 
upon the conductors by dividing the torque by the radius 
of the armature, which gives as the quotient the total 

ipheral „ hence the force per conductor is found by 
dividing this last result by the number of conductors on 
the armature core. A second method of finding the drag 
on each conductor is sometimes adopted, for if H, the 
intensity of the field, is known, and / is the length of a 
conductor carrying a current of i amperes in this field, 
then we know that 


f (in dynes) 301 xix [x H x 10; 
but as we are dealing with the intensity of the field in the 
air-gap, where 4-1, for H we may write B, and the 
expression becomes 
f=O1¢xlx Bx 10. 


This formuls can be used for polyphase work by remem- 
bering that we can only deal with one phase at a time, 


and that owing to the principles of polyphase motors, the 
value at any instant o B depends upon the value of the 
current flowing through the various phases. This depends 
upon the value of the E.M.F. Owing to the various coils 
forming poles port width, we know that the genera 
equation for the E.M.F. has to be multiplied by K, the 
width coefficient; hence, as B depends upon the E. M. F., 
the actual induetion will be K B. Hence at any instant 
when the axis of the coil has moved z degrees from the axis 
of the pole, the total force exerted on the wires of this 
phase will be 
f (in dynes) 01x K x Z x} xix Bx cos æ, 


where Z is the number of conductors per phase. The 
results obtained for the other two phases will be the same, 
except that for the second phase the left-hand side of the 
equation must be multiplied by cos (z + 120deg.) in place 
of cos æ, and in the third phase by cos (z + 240), and that 
the value of the current in the three phases will be different, 
so that, finally, we obtain the three equations : 
f=01xZxKxixi’xBx eos & 
f=01xKxZxlxe’x Bx cos (2 +120) 
f501xKxZxixi" x cos (+240). 

M. Boyes de le Tour having obtained the same equations 

gives the following simple proof for finding a general 
ormula for the peripheral force without the use of any 
graphic method. He proceeds: . 
“If we call I the maximum value of this current, we 
can write 
iI cos wi 
i“ =I x cos (w t+ 120) 
i“ =I x cos (wt+ 240). 

“In introducing these values in the preceding equations 

we get 
f201xKxZxixIxBxcos? wi 
f201xKxZxixIxB»xoos! (w1--120) 
f=mO1lxKxZxlxIx Bx cos? (wi+ 240). 

“In adding these three simultaneous efforts we shall 
have for the total action, F, of the field on the entire 
winding at the instant / : 

F-01KxZxLxIxB 
x {cos? w t+ cos? (w t+ 120) + cos? (w t+ 240)]. 
cos? wi=1/2 (1+ cos 2 wt) 
cog? (w t + 240) — 1/2 (1% cos (2 wi+240)) 
cos? (w f ＋ 240) =1/2 (1 ＋ cos (2 w t+ 480)) 
= 1/2 (1 + cos (2 w t x 120)). 
“We are then able to write the formula as 


F-01xKxZxLxIxBx1/2 (5--cos (2 w t) 
3 cos (2 w t+ 120) ) ＋ cos (2 w 1＋ 240) } dynes ; 


but we know that the expression 
cos (2 w f) ＋ cos (2 w t+ 120) + cos (2 w t+ 240) 
is exactly nothing. The formula then becomes finally 
F = 0:3/2 x K x Z x L x I x B dynes. 


“In designating now by S the total number of the con- 
ductors disposed on the periphery of the core, and in 
calling b and i the effective intensities of the magnetic 
field and the currents, we are able to put 

Z=S/3; B=b/ J2; I= V2; 
and, finally, F=01xKxSxLxix 6 dynes; 
or, F-(KxSxix0)-(9:81 x 10) kilogrammes.” 

Now we know that the total peripheral force in the 

case of a direct-current armature is 
F=BxIxLxS+(9'81 x 10). 

In comparing the two equations we see that the only 
difference that has to be made when using the equation 
for the drag on the inductors of a po A etd motor is to 
multiply the value of the induction by K, the coefficient of 
width. This formula then is conformable to all the other 
fundamental formule, in so far that the modification that 
is required to make it suitable for application to induction 
motors is only very slight, and is, moreover, a modification 
which might reasonably have been anticipated. 


(To be continued. ) 


But 
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AN APPLICATION OF ELECTRICITY TO DRAINAGE 
WORK. 


The earliest indication that a village has passed the 
hamlet stage and is approaching in size to something which 
would more appropriately—for colloquial purpose, if not 
officially—be described as a town, is usually the realisation 
by the governing body of the fact that it has become neces- 
sary to establish a system of public sewerage. Almost 
simultaneously (it should, of course, be coincident) comes 
the water supply, and afterwards what may be called the 
luxuries, electric lighting and trams, at an interval depend- 
ing upon local conditions, funds, and the character of the 
inhabitants. It would be hardly practicable to combine all 
the operations connected with these improvements into one 
grand upheaval of the public roads; but, providing the 
schemes are in the hands of the same authorities, it is, 
of course, quite possible to make one to some extent 
complementary to the other, even if it be only to 
the extent of the combination of an electric gene- 
rating station and a refuse destructor occupying the 
same block of buildings. It seems unnecessary, for 
instance, to have one column for the support of the 
tramwires, another for an arc lamp, and a third for sewer 
ventilating purposes, all within a few feet of one another, 
when it would be quite possible to design one support 
which would serve all three purposes, instances of combina- 
tions of two of them being fairly familiar. This, however, 
is à matter of minor importance. A more happy combina- 
tion of two systems is realised when the power required by 
the one for pumping, etc., can be taken direct from the 
other, obviating the necegsity for a separate generating 
station. A noticeable case in which this kind of assistance 
becomes practicable is that of a town or village situated 
upon very uneven or absolutely flat ground, where it 
is practically impossible to arrange for the necessary 
fall for the sewers without inordinate excavation and 
tunnelling. In these cases the ordinary practice is 
either to carry the main sewer to some convenient 
place and there pump the sewage up to such a level as may 
be convenient to obtain a sufficient fall to the outfall or 
disposal works, or to lay individual lengths of sewer, each 
provided with a lift, ejector, or pumping installation to 
raise the liquid whenever a continuation of that length of 
sewer would be impossible unless it were laid at a great 
depth. Where there is an intention of installing an 
electricity supply works, or where electrical power can be 
had from a large station common to the district, the most 
obvious way of dealing with the difficulty is to make use 
of small pumps in water-tight pits, at the necessary points 
on the sewers, driven by motors connected to the adjacent 
mains. By this means it becomes possible to deal with 
the sewerage of an awkward piece of ground without being 
obliged ts an extensive system of compressed-air mains, 
or to erect a station for compressing the air, or individual 
steam pumping stations. Practical application of this 
expedient was made in the case of part of the town 
of Sydney, N.S.W., by Mr. Davis, as described in 
his valuable paper rcad before the Institution of Civil 
Engineers, Jan. 28, 1902. The sewage, in this instance 
for a part of the town where a maximum population 
of 68,000 is allowed for, is pumped up from the lower 
levels into a main sewer at 17 different points by means 
of pumps opersted by electric motors. The motors are 
enclosed in concrete chambers below the surface of the 
ground where possible, and are controlled from a central 
station, which, again, takes its power from a tramway 
generating station. This method of dealing with the 
sewerage of an area the surface of which is very uneven, 
so that it is impracticable to lay the entire system at pro- 
portionate gradients, has much to recommend it. Where 
electricity is available, or where it has been decided to 
construct a generating station, and there is no objection 
to the work being done simultaneously with the sewerage 
(as it is not often that electric lighting is provided for locally 
before the drainage is attended to), it is obvious that the least 
complicated, most satisfactory, and if any reasonable arrange- 
ment can be made about the current, the cheapest, method 
of ‘lifting the sewage is by means of pumps and motors in 


connection with receiving tanks on the sewer, placed in 
chambers below ground level. The motors would be series- 
wound, and could be arranged to start by the action of a 
float operated by the rise and fall of the liquid in the tank. 
The operation of the system would then be that, the main 
flow of sewage tuking place between the hours of 9 a.m. 
and noon, the chambere would be filled by that hour, aad 
pumping would go on from noon till 3 or 4 p.m., the 
time of light load on a lighting station. The motors would 
then drop off as the chambers were emptied, and probably 
operate again in the morning, about the time of the winter 
early morning load. The load of the motors would thus 
be a beneficial one, in no way awkward to deal witb, 
even on a small installation, except, of course, in case 
of sudden showers, and even then the motors would 
not come on with the suddenness of the lighting load 
under similar circumstances. The load from this source 
when pumping would be steady and easily estimated, and 
its limits would be known. Where any appreciable differ- 
ence exists between the levels of the two sewers, three- 
throw well pumps would probably be the most satisfactory 


type. 

Te will be possible by an application of this system to 
effect an economy in the first cost of the sewers themselves, 
as with a suitable gradient it does not become necessary to 
use 80 large a pipe as when the sewer has to be laid nearly 
flat. The economy effected would mainly be in the con- 
struction, and the annual interest on the sum saved would 
be set.off against the cost of the current used and main- 
tenance expenses, the comparison between this system and 
one entailing a heavy first cost being made on that basis. 


STREET-LIGHTING. 


Any calculations pr estimates as to the best means of 
lighting streets are, as a rule, received with misgivings, 
owing to the fact that the person responsible for these esti- 
mates may be holding a brief for a particular system of 
street-lighting. This cannot be said of the most able 
reports now before us by the pen of Mr. J. W. Bradley, 
C.E., the engineer to the city of Westminster. In the first 
of these reports, which we have previously commented on 
in our paper, the photometric tests were given on the 
various street lamps in the city of Westminster. The 
report before us now goes much further, as it gives not 
only the candle-power obtained from any system of lamps 
but also the cost of erecting and maintaining these lamps 
for a year. We reproduce herewith two tables prepared 
by Mr. Bradley for his reports for successive quarters. 
The interesting figure in these tables is the total cost per 
candle-power per annum. As the hours of burning are 
practically the same in every case, this figure is quite as 
useful for comparison as the cost per candle-power hour, 
which is also given. The following extracts from the first 
report, dated Dec. 1, 1902, will be of interest to electrical 
engineers. These refer to the agreements between the 
Council and the different electric lighting companies. 
Thus the Westminster Electric Supply Company have an 
agreement for the supply and fixing of at least 600 arc 
lamps for a period of 30 years ending August, 1930. The 
company supplies all the mains, fittings, lamp columns, arc 
and incandescent lamps, etc., and keeps them in good 
repair. Thecharge for lighting is based on the lamps being 
used 3,940 hours per annum. The charges are: 


750-watt arc lamp: £32 per annum, 1:92d. per hour 
per lamp for extra lighting. 

500-watt arc lamp: £22 per annum, 1°32d. per hour 
per lamp for extra lighting. 

120-watt incandescent lamp: £4 per annum, ‘24d. per 
hour per lamp for extra lighting. 

60-watt incandescent lamp: £3 per annum, '18d. per 
hour per lamp for extra lighting. 


The penalties in vase of failure are 1s. per arc lamp and 
ld. per incandescent lamp for every quarter of an hour, 
with a maximum of 5s. and 6d. respectively. The charges 
in this the St. George's parish are subject to a cumulative 
rebate of 4 per cent. per annum after the first year. 


— — — — -a —— 
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CITY. OF WESTMINSTER.—TESTS OF STREET. LAMPS (GAS AND ELECTRIC) WITH STATEMENT OF COMPARATIVE COSTS. 
| Quarterly Report No. J. 


— — 


| 
- in Number Average 
pena one PON oy lamps candle- cost of 
Ps. | tested. power. lamp. 


| | 0 f lig) 

% Interest and, Cost of ‘Cost of night- Total cost {Hours o 
Capital sinking fund. illuminant!ing and main- ee per cuiulle- ] burning 
per lamp per per lamp | amp 101 se anti power per | per 

annum. per annum. | 5 '| annum. annum. 


Total cost 
per candle- 
power hour. 


£ 5 2 s d. 
1. Electric arcs, Whitehall 10 512 40 on the 30 £28 30 0 0 
(Charing Cross and Strand | | years’ period, 
Electric Light Company) | | , say £2. 
2. Electric arcs, St. James's- 13 | 688 45 On the 14 £30 54 0 0 
street and Piccadilly (St. i , years’ period | 
James's and Pall Mall | of the con- | 
Electric Supply Company). | | tract, say Od. | 
| | — — 
3. Electric ares, Grosvenor.’ 6 675 — 222 22 0 0 
place (Westminster Electric, | | 
Supply Corporation). | | | , £s.d., O s. d. 
4. Refuge lamps, incandescent 7 155 15 On 250 years“ 815 6 3 16 0 15 6 6 
mantles, Victoria - street, life, say 158. 
four burners in each lamp. | | 


burners in Whitehall, in- 
candescent mantles. | | | 

6. Ordinary single burner, 10 55 | 6 D o., 6s. 200, 140 3 10 0 
incandescent mantles, on, | | | | 
footways, Victoria-street, | | | 
and Kensington-road. | 


7. Ordinary ‘flat flame 3 62 8 Do., 88. £5 19 2 672 
‘burners, footway in White- ! 
hall, three burners. 


5. Suggs high - pressure 6 459 15 5. 15. 13 6 2 4 310 | 18 5 0 


| 


(Quarterly Report No. 3. 


| £ — — —ö 

1. Electric arcs, Whitehall- 6 937 40 | On the 30 £28 

place and Northumberland- years’ period, 

avenue (Charing Cross and. | sav £2. 

Strand Electric Tight Com- i 

pany). | | | 
2. Electric arcs, Pall- mall 6 888 45 On the 14 £350 

(St. James's and Pall Mall years' period | 

Electric Supply Company). of the con- | 
| | | tract, say £4.: | 

| . E e 
3. Electric arcs, Grosvenor- 5 , 691. p we s £22 
lace (Westminster Electric | 
upply Corporation). 
4. No test. — — — — — — 
| PS | £ s. d. £ s.d 

5. Sugg's E tae a a 5 552 15 On a 50 13 6 2 4 310 

burners in Whitehall, in- | years’ life, 

candescent mantles. l say 15s. " 
6. Ordinary single burner, 6 62 6 Do., 6s. 200 14 


incandescent mantle, on. 

footways, Victoria-street. | 55 
7. Ordinary flat- flame burners, 6 61 8 Do., 8s. £5 0 2 

footway in Whitehall, three | | 

burners, each 6°16ft. per | | 

hour. | | EE x 
8. Ordinary single burner, 

incandescent mantle, Carl- 

ton House-terrace. 
9 Ordinary flat- fla me burners, 6 55 8 Do., 8s. 

footway, Chandos . street, 

Strand, 5ft. per hour. 


Several lamps require fresh carbons and globes attending to + Mantles in bad condition. + Some of these mantles were in bad 
condition, giving very little light. S Burns 18:48 cubic feet up to midnight, and five cubic feet after. The candle-power was taken before 
midnight. | Only gives this candle-power up to midnight. Burn five cubic feet after midnight. 


In the parish of St. Martin’s-le-Field tho electric lamp | parishes. The average cost per mile throughout the city 
columns and carriers were provided and erected by the | is practically £423. The report proceeds to give extracts 
Vestry. The mains and a direct-current 500-watt are | from the tables we reproduce herewith, and comments on 
lamp are supplied and maintained by the company for a the fact that the difference in the cost per mile of street is 
fixed charge of £28 per annum. The extra charge per | largely due to the difference in the light provided. Mr. 
hour after the 3,940 is 14d., and the penalty for extinction Bradley goes on to say: 
is 6s. per lamp per hour. In the Strand district the St. | It must, however, be thoroughly kept in mind that the 
James’ and Pall Mall Electric Lighting Company supply | cost per street mile is not in itself a true or sufficient basis 
60 arc lamps ona seven years agreement. In this case ' of comparison between the different systems of street- 
the late vestry provided the lamp columns and lamps. The lighting as regards economy and efficiency, for so much 
company supplies the current (10 amperes per lamp) for depends upon the height of the lamp above the road surface, 
£30 per annum, with 2d. per hour for extra current. and the greater or less frequency the lights are placed in 

The first report of Mr. J. W. Bradley also gives the position along the streets. Moreover, better lighted streets 
details of the gas-lighting installations in the street. In | mean a decreased expenditure for police purposes, greater 
the second report, which is dated Jau. 4, 1905, much more , facility in detecting crime, and inereased comfort for the 
information as to the cost of lighting is given. "The com- general body of citizens. 
parison of the cost per mile of street shows a variation It will be noticed from the first table of figures given 
between £200 and £524 per annum for the different that, taking the south and west divisions (St. George's) of 
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the city as a basis of cost, that the whole of the street- 
lighting of the city could be brought up to the standard 
of lighting which obtains in these districts at a cost of less 
than a 4d. rate, assuming the cost of illuminant (of what- 
ever nature) per candle-power is not more than 74d. per 
candle-power per annum (3,940 hours), as is at present t he 
case in this district. 

To take a concrete case, compare the lighting of Buck- 
ingham Palace-road and Victoria-street, one lighted by 
electricity and the other by incandescent gas. In the first 
instance a length of 780 yards costs £352 per annum, and 
necessitates the erection of 16 lamp columns, forming 
impediments to traffic ; in the second case a length of 1,000 
yards costs £242 per annum, and necessitates the erection 
of 55 impeding columns, the comparative costs per mile 
being £795 to £426; but the general appearance in the 
latter case is very inferior to the former, and the street 
surface illumination much lower. When daylight has gone, 
the acme of artificial lighting would be that which in 
character and general effect gives a diffused light equal to 
daylight. Can it be said that artificial light, which only 
illuminates the ground surface satisfactorily, and a stratum 
of space, say, 10ft. in height above the ground surface 
faintly, is all sufficient! ji think not, especially in the 
centre of the Metropolis, and certainly a lamp with a 
height of 20ft. would appear to be a minimum requirement 
as giving light, not only at ground level, and on the top of 
an omnibus, but through 8 Stratum 20ft. thick. Whatever 
the source of light is, it should certainly permit of a 
general diffusion of illumination through such a limit 


as this. 


* In streets where gas is used, it would appear advisable 
to replace plain burners by incandescent mantles, ordinary 
or high pressure, and in particular double or more powerful 
lights might be used with great advantage in many 
situations. 

“As Piccadilly-eircus and other open spaces are now 
lighted, so eventually I believe it will be regarded as 
normal lighting to have every city street lighted similarly, 
finality being only reached when street surfaces and 
building facades are in equal relief, sun up and sun down. 

“To effect this, or to attempt to attain it, each single 
illuminating unit in the lighting scheme must be equal to 
the present average electric lamp in height, and gas and 
oil would greatly oon as effective highway illuminants if 
the old types of columns and hoods were boldly discarded, 
burners grouped to give, say, from 700 c.p. to 1,000 c.p., 


: and placed at the head of 20ft. to 22ft. columns of modern 


artistic design. 

In old times a flickering rushlight for interior lighting 
and a smoking oil lamp giving a feeble light at wide 
intervals for street-lighting were thought to be sufficient, 
but as years rolled on the standard of lighting required 
became higher and higher, and everything points to the 
diffused and powerful lighting previously referred to as 
being in the near future required, not as a luxury, but as 
& necessity in cities of a character and importance at all 
approaching ours. In such matters I venture to think that 
the City Council would like to be well in advance of public 
opinion.” 

We should like to have reproduced the whole of Mr. 
Bradley’s two reports, as they are the most complete investi- 
gation of street-lighting we know of. They offer a most 
thorough answer to the extravagant claims of the various 
gas-lighting experts which are continually being circulated 
throughout the country, and which show on paper that even 
with the best arc lamps electric street lighting has no future. 
Mr. Bradley’s figures completely refute these extravagant 
statements, and will hence be of great service to electrical 
engineers throughout the country. 


—————— GB P MR 


THE METRIC SYSTEM. 
(Continued from page 164.) 

The discussion on the above subject was resumed and 
concluded at an extraordinary meeting of the Institution 
of Electrical Engineers held at the Institution of Civil 
Engineers on Thursday, the 5th inst., Mr. James Swin- 
burne in the chair. 


Sir FREDERICK BRAMWELL added one or two remarks to 
his address at the last meeting. After again referring to 
the penalties which enforced the use of the British system 
in this country, he exclaimed that the metric system was 
attempted to be thrust upon us practically by the French. 
He did not think it became a nation which had to resort to 
four twenties and a dime to arrive at the number 90 to try 
and instruct others in the method of weights and measures 
they should use. 

Mr. J. E. Dowson took it that the object of this dis- 
cussion was to see how far we should adopt an inter- 
national system. Speaking for the Decimal Association, 
which he represented, he criticised the arguments put 
forward by Sir Frederick Bramwell in favour of the 
British system. The fact was no system was the best in 
all circumstances, and what we had to do was to select 
the most useful. The dual system—one at home and one 
abroad—had many and obvious disadvantages, and the 
only remedy was to have one international system for all 
purposes. He pointed out that at the present day practi- 
cally all scientific men used the metric system. It was a 
mistake to suppose that if this system were adopted 
vulgar fractions would not be ore | Where more con- 
venient vulgar fractions should undoubtedly be used, and 
this was the practice in all foreign countries where the 
metric system was in vogue. e decimal system of 
coinage had been adopted by practically every country 
except Great Britain and her dependencies, and it was 
also noticeable that in every case where the metric system 
had been legalised the British system had never been 
reverted to. He concluded by alluding to the recent 
recommendation of the Colonial Conference, advocating 
the adoption of the metric system throughout the Empire. 

Mr. THOMAS PARKER had come to the conclusion after 
some four years’ study of the question that no objection 
was to be found to the metric system, but that there was 
every objection to the dimensions of the units used in the 
system. These dimensions meant the entire destruction 
of the whole measuring system of the world. The only 
way to improve the units of the metric system was by 
altering the length of the metre, and he had arrived at 
the conclusion that there should only be one length, and 
that was the British inch. There could be no improvement 
on that. If we adopted the metric system as it stood, 
we should be disgracing ourselves for all time. We were 
proposing to adopt that system at the expense of millions 
of money, which would mean a social revolution. Legalise 
the use of the inch as the length of measure, and the 
weight of a cubic inch of water as the unit of weight, and 
we would have the advantages of the metric system. 

Sir ANDREW NOBLE regretted that he was opposed to 
Sir Frederick Bramwell on this question. It wasa scandal 
and a disgrace to this country that we had not our pound 
decimalised. To decimalise our coinage all we had to do 
was to substitute 50 farthings to the shilling for the present 
48 farthings. Already we had 208. to the S. He experi- 
enced a very great inconvenience with che English system 
of weights and measures of all sorts. The measurements 
in the thermometer were founded upon error, and the 
weights were entirely haphazard. The difficulties of any- 
one who, like himself, had to compare foreign weights with 
our own were almost insuperable. Every scientific society 
with which he was acquainted refused to receive papers 
that had not used the metric system. That system of 
weights had a great advantage in that, given the specific 
gravity of any metal, one was at once able to calculate 
its weight in tons and decimal points. The one great advan- 
tage of the system, however, was that it led to uniformity 
all over the world. In his opinion the metric system 
ought to be made compulsory within a certain number of 
years. A most admirable proponon had been made by 
Prof. Johnstone Stoney recently by which we might alter 
the present English weights and measures in relation to 
the metric system almost infinitesimally, and at the same 
time keep the same definitions. Prof. Stoney proposed 
that the new yard should be exactly nine decimetres, and 
the inch would then be 25mm. It was further proposed 
that the mile should be 1,600m., differing from our present 
mile only by about the breadth of a narrow lane. The new 
pound would be 41 hectogrammes, differing only from the 


THE ELECTRICAL ENGINEER, FEBRUARY 20, 1908. 267 


present pound by 1 per cent. If these new measures were 
adopted, they might prevent the inconveniences consequent 
on a change over to the metric system. Anyhow, he desired 
to express his opinion that sooner or later the metric system 
must be adopted. 

Mr. LESLIE ROBERTSON had been in France building 
torpedo boats, and pointed out that it was impossible to 
compare our 2in. piston rod with what was called the 2in. 
piston rod over there. Another difficulty was with screw 
threads. The metrical threads stripped, and were unsatis- 
factory altogether. From enquiries in Germany, he found 
that nearly all engineering shops in that country used 
the Whitworth thread to the exclusion of the metrical 
thread. 

Prof. JOHNSTONE STONEY explained that his proposal was 
to alter our present standards of length and weight in 
relation to the metric system in such a way that the 
difference would be exceedingly small. If it were carried 
out, it would be possible for work to be begun in one shop 
where imperial measures were used and continued in 
another using metrical measures. He was persuaded that 
they might wait for 50 years before the metric system were 
introduced in this country, and he thought they should 
adopt his proposal, which embodied all the advantages of 
the metric system. 

The PRESIDENT at this point read a letter which he had 
received from Lord Kelvin, in which his lordship expressed 
his regret that he was unable to be present that night in 
order tu prove to Sir Frederick Bramwell that the adoption 
of the metric system by this country would be “a great 
blessing to every individual person concerned,” not only at 
home, but in the colonies and the rest of the world. 

Sir WM. PREECE said that in 1853 he read a paper on 
the advantages of the decimal and metric systems, and his 
50 years’ experience since then, made him feel that there 
was a great deal in the metric system, but a great deal 
more in the decimal system. The two were totally 
different, and each must be considered entirely on its own 
merits. The present system was execrable. There were 
no less than 154 distinet units of length to be found in 
different parts of this country. It was just as bad as if 
the Institution of Civil Engineers had 154 Sir Frederick 
Bramwells. Mr. Parker had started a new hare. He had 
based a system on the British inch, which he said could be 
improved. To a certain extent he (Sir William Preece) 
agreed with Mr. Parker, but he went further, and said it 
could not be made worse. He proceeded to criticise Mr. 
Parker's proposition in a jocular vein, and chaffed him on 
the fact that the British inch was the measure of three 
barleycorns. Concluding, he urged the following two 
arguments: first, that there was no use attempting to 
change our units unless there were a necessity for it; and 
second, that if there were a necessity for change, the 
whole trade of the world involved a uniform system of 


unite, and that system, with our present knowledge, must: 


be based on the metrical system. 

Mr. B. H. BRouaH criticised Mr. Siemens's statement 
that Watt first provided the fundamental idea on which 
the metric system was based. The whole question was 
one of commercial expediency. He could quite imagine, 
although not an electrical engineer himself, that the metric 
&ystem was particularly convenient for electrical engineers. 
Therefore, if it were adopted, the change would have much 
less effect on the electrical engineer, from the point of view 
of the disadvantages consequent on change, than anyone 
else. Considering some of the effects of the proposed 
change, he said that the retail trader throughout the 
kingdom would have to purchase new sets of weights; 
gas-pipes in our houses would have to be torn out; the 
Whitworth screw would have to go; all gauges must be 
scrapped, and the British workman would be fined if he 
drank his beer out of a pint pot. He thought the advo- 
cates of the metric system were apt to be led away by 
enthusiasm, and he showed that the proportion of the 
population of the world which did not use the metric system 
was somewhere about 40 per cent. 

Sir JOHN WorrE BARRY said it required some courage 
to raise one's voice on the side of the British system. He, 
however, was averse to the metre as the unit of measure 
and also to the use of thc metric system in calculations. 


He did not wish to defend the complicated system of weights 
and measures in this country, but that had nothing to do 
with attacking either the decimal or the metrical system. 
He had been informed that the proportion of people not 
using the metric system, exeluding the Chinese, was more 
than half the population of the world. He held that the 
metre was too large a unit. The foot was much more 
convenient, and he was strongly convinced that the division 
of 12 was far better than the division of 10. With refer- 
ence to the argument put forward as to international trade, 
he was opposed to cultivating foreign trade and encourag- 
ing other countries to import into this country by adopting 
their system of measures. Further, he asked what was 
proposed to be done with our measure of time and with 
our measure of longitude and latitude ? 

Mr. PARKER pointed out that the people who brought 
out the metrical system also advocated a 10-day week. 

Sir JOHN WOLFE Barry replied that it had not come to 
that yet. He argued that it was perfectly ridiculous to 
ask Parliament to make compulsory a system which was 
objectionable to the people of the country. The duo- 
decimal system certainly had advantages which the decimal 
system could never attain to, and by adopting the decimal 
system we should be destroying that mental arithmetic 
with which we did our more simple calculations. "There. 
fore, he raised his voice in disrespect both to the decimal 
and metric system, although he believed that both were 
useful in their proper place. 

Sir WM. PREECE called attention to the fact that all the 
drawings and diagrams round the walls of the room 
showing the principal features of the Nile reservoir at 
Assuan were on the metric system. 

Sir JoHN WOLFE Barry retorted that, although he had 
not noticed the fact, he was quite. prepared to hear it, 
seeing that unfortunately Egypt was seduced by the French. 

Mr. F. W. P. WALKER protested against changing the 
standard coinage of this country. ‘He agreed with Sir 
John Wolfe Barry—he had the greatest horror of the 
decimal system. On the other hand, he had the greatest 
respect for the old system, because it carried its 
individuality upon its face. He argued that it would 
be very foolish with our decreasing trade with foreiga 
countries for us to adopt the metric system merely as a 
help to commerce with those countries. mE 

r. J. SHOOLBRED agreed with Sir J. Wolfe Barry 
that the crucial point was as to the difference between the 
duo-decimal and the decimal system. He thought that 
the consideration which was being given to the subject by 
the American Congress might tend to solve the problem. 

Colonel R. E. CROMPTON considered that the proposed 
change would hit hardest those two countries which were 
most ongaged in mechanical engineering i. e., England and 
America. If ever there were an inclination to hold to the 
measurements which were based on the inch, it was in 
America at the present day. A change now from the lineal 
measure would involve the loss of millions of money. It 
would mean an alteration in all the 129 different length 
standards used in mechanical engineering workshops. This 
was an immense subject, and it affected England and 
America more closely than any other country. fi was not 
a question of population Those two countries had ar 
enormous preponderance of money invested in plaut 
involving lineal length standards. The alteration proposed 
by Prof. Stoney would cost more than the other. 

Major-General WEBBER thought the real question was 
whether we were going to teach the rising generation to 
think in tenths or twelíths. The matter was largely 
sentimental, but there was a great body of professional 
men—upwards of 33,000—connected with the building 
trades who were using feet and inches every day of their 
lives, and who had just as much right to be consulted in 
this matter as the engineering profession. 

Mr. LEVIN, referring to the objection raised to the use 
of Greek and Latin names in the metric system, said he 
had yet to learn that the adoption of the words telegraph ” 
and omnibus by this country had led to any difficulty 
whatever. 

Mr. ALEXANDER SIEMENS, replying on the discussion, 
repeated several of his arguments in favour of the metric 
system. He pointed out that France adopted it at a time 
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when the popular prejudice, if anything, was on the side 
of the British system. With regard to the decimal division 
in the metric system, there were as many short cuts in it 
as in the British system when you came to know it. He 
did not think the change would cause so much commotion 
as some people seemed to think. He admitted that the 
one difficulty was the screw thread, but as a matter of fact 
there were no end of threads both in this country and in 
Germany. The upshot of the various committees which 
had met on this subject was that it was practically impos- 
sible to make screws fit which had been manufactured by 
two different manufacturers, unless standard screws were 
deposited in some place where comparisons were possible. 
He mentioned that a standard screw machine was being 
erected in the National Physical Laboratory at Bushy Park, 
and in future all screws for the War Office were to be 
standardised. In conclusion, he read a letter from an 
engineer in a Cumberland village with a view to showing 
the anomalies which arose in our present system of weights 
and measures. 

The meeting unanimously passed a vote of thanks to 
Sir Frederick Bramwell and Mr. Siemens for their trouble 
in bringing the subject before the Institution. 


TRADE NOTICES AND NOVELTIES. 


The Rivers Eleetrie Radiator. 


Through the courtesy of the inventor, Mr. G. E. Rivers, 
M.I.C.E., we have inspected this week à new form of electric 
heater he has invented for warming rooms and other purposes. 
The apparatus is on view at the Commissioner of Works' 
Offices, Storey's-gate, Westminster. The principle of the 
invention is the use of extremely sub-divided carbon as a 
resistance material. In the heater we saw there was about 
25 square feet of radiating surface, made up of 10 sections. 
Owing to the high resistance of the carbon powder, the appa- 
ratus is exceedingly simple ; for instance, each section of the 
heater was built up of two enamelled iron plates, 2ft. 6in. long 
by 6in. wide. Between these plates, the enamel of which 
formed the insulation, an eighth of an inch layer of carbon 
powder is compressed. An asbestos cardboard border serves to 
retain the powder in position, and the two plates are firmly 
clamped together by bolts and nuts. The actual cross-section of 
the carbon powder filling, owing to this asbestos border and the 
necessary bolt holes, is about Jjin. wide by jin. thick. The 
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The Rivers Electric Radiator 

length in the same way of the carbon dust, after allowing for 
the ends of the plates, is about 2ft. 2in. The specific resistance 
is so high that 200 volts can safely be applied between an elec- 
trode in the centre of the powder and two electrodes, one at 
either end of the same. The current taken by each section 
with its two circuits is about 0:85 ampere, so that the whole 
radiator takes about 8! amperes. With this current at 
200 volts the average temperature of the iron plates is about 
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190deg. F. The plates, which are mounted in a frame, form 
exceedingly good radiators, and the moderate tsmperature 
revents any smell due to overheating of particles of dust. 
In the manufacture of these heaters great care is taken to 
compact the carbons well round the copper electrodes, so that 
there shall be no trouble due to loose connections. The heaters 
are to be manufactured by the Electric and Ordnanoe Acces- 
sorles Company (Vickers, Sons, and Maxim), Stellite Works, 
Aston, Birmingham. There are some interesting electrical 
features connected with this heating apparatus which we dis- 
cussed with Mr. Rivers at the time of our inspection, but 
unfortunately were not able to investigate thoroughly. For 
instance, when the radiator is first switched on the current 
taken is 15 amperes—about 50 per cent. more than the normal— 
to which it falls after a very short time. If, now, the radiator 
is switched off for an instant and then switched on again an 
instantaneous current of about 20 amperes is noted. The cause 
€ this has yet to be located, and it may be due to a coherer 
effect. i 

It. is proposed to make the radiators with a multiple- 
contact switch at the base, so that they can be switched on 
one section at a time—in fact, this form of radiator is an 
exceptionally convenient one for regulating temperature owing 
to the number of parallel circuits which may be obtained without 
using a small cross-section in the heating material. Its 
durability leaves little to be desired. 


High-Frequency Apparatus, ete. 

Our representative recently paid a visit to Meesrs. Henry W. 
Cox, Limited, the well-known makers of X-ray and high- 
frequency apparatus, and was conducted over their works by 
Mr. Harry Cox, who is the managing director of the company. 
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The firm manufacture all the apparatus they supply, and have, 
we understand, fitted up a number of battleships for H.M. 
Admiralty, and also supplied the War Office with several sets 
of apparatus for use on the field. Fig. 1 is an illustration 
of the X-ray coil of the firm’s make, which is in daily use at 
a large number of hospitals, etc., in conjunction with the 
high-frequency apparatus which we understood is being used 
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with success in the treatment of cancer. Mr. Cox gave our 
representative a demonstration of this, which was most 
interesting, sparks of from Sin. to 10in. long being produced. 
Fig. 2 is an illustration of their high-frequency apparatus, and 
Fig. 3 is a new electrolytic brake invented by Mr. Cox, which 
our representative had the pleasure of seeing in action ; it gave 
splendid results with both the X-rays and high frequency, and 
was almost silent. | i 
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A Two-Way Switch. 


The illustrations herewith (Figs. 1 to 5) are of a switch 
designed and patented by Mr. O. Garnett, borough electrical 
engineer of Darwen. The switch, of which a model has been 
sent to us for inspection, is exceedingly neat in construc- 
tion, and provides a quick make and break in either direc- 
tion. On looking through the illustrations, our readers will 
see that not only is the contact bar of the switch loose on its 
spindle, but also that the handle is loose on the same spindle 
and drives by two stops. This allows the positive thrust 
being transmitted from the handle to the contact bar in either 
direction, but immediately the contact leaves the switch jaws 
the spring below the switch acts and gives the quick break. 
This movement is obtained by having a small crank, s, 


at the lower end of the spindle, h, connected by a link, p, 


to the straightened end of a torsional spring, r, which is 
mounted on a stud, «, fixed in the plate, b. By recessing the 
base, a, the spring and link, eto., are fixed underneath the 
plate, b, which leaves the top of the plate for the contact level 
only, and greatly reduces the size and cost of the switch. The 
.advantages claimed for the switch are that the spring is under 
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minimum *msion on both the on and off itions, that the 
spring make and break is obtained in both dire 

the switch can be economically made. 
an ordinary one-way switch by removing one of the side con- 
‘tacts and one pillar. In the commercial form it seems to us that 
‘the insulation of the metallic parts will need a certain amount 
of revision from the form sent to us for inspection. 


Five-Ineh Slide Rule. 


We have received from the Reason Manufacturing Company, 
Limited, Lewes-road, Brighton, & specimen of the neat little 
rule which they are issuing as an advertisement. Although 
this rule is only 5in. long, and can be carried in the waistcoat 
pocket, it enables all calculations in proportion, square root, 
-etc., to be worked out with the same degree of accuracy and 
‘convenience as on the 10in. rule. Engineers should therefore 
find the rule an exceedingly useful pocket companion. 


Nernst Lamps. 


From the General Electric Company, Limited, Queen 
Viotoria-street, London, E. O., we have received an illustrated 
list of the Nernst lamps for which they are now prepared to 
take orders. The list includes a small type of Nernst lamp 
specially suitable for use in private houses. For this purpose 


‘additional buildin 


irections, and that. 
It can be converted intu 


it is provided with a bayonet socket for fitting into an ordinary 
lampholder. It can be supplied for circuits of from 100 volte 
to 150 volts and 200 volts to 250 volts, and will give from 
134 c.p. to 46 o. p., depending on the voltage. The price of 
each of these lamps complete is 5s. 
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PERSONAL. 


At the last meeting of the Electric Lighting Committee of the Hull 
City Corporation the resignation of Mr. A. S. Barnard, who, as already 
noted in these columns, has received a responsible appointment in the 
island of Ceylon, was accepted. 

The salary of Mr. M. H. Volk, repair shop engineer to the 
Brighton Oorporation tramways, has been increased by £39 per 
annum. 

Mr. Daniel Oonroy has been appointed architect for the proposed 

at the electric station for the private lighting 


scheme at Londonderry. 
Mr. G. E. Sanders, assistant electrical engineer, Hampstead, has 
been appointed chief engineer to the King 


illiam's Town Electric 


FIG. G. 


Lighting and Cold Storage Company, and left England for that post 
last Saturday on board the s.s. Briton.” Mr. Sanders was at Crewe 


- for a term of seven years, after which he became assistant engineer to 


Ealing, and then to the Bedford Corporation. 

The Ashton Electricity Committee have resolved that the salary of 
the clerk, Mr. S Howard, be increased hy 5s. per week. Mr. F. 
Bruton, assistant engineer, tendered his resignation, he having secured 
another appointment. 


APPOINTMENTS VACANT. 


Assistant Engineers, St. Helens Electricity Department, £100 
per annum, March 5. Willesden District Council, £140 per annum, 
Feb. 24. See advertisements. 

Electrician, Bridgend Urban District Council, £130 per annum, 
Feb. 24, 12 noon. See advertisement. 

Assistant, qualified to test alternating-current electricity meters, 
and undertake general technical work, Harrogate. See advertisement. 

Surveyors of Electrical Plant, the National Boiler and General 
Insurance Company, Limited, £120 per annum. Sec advertisement. 

Wiremen (experienced), See advertisement. 

Foreman (working) to take charge of small experimental works, 
London. See advertisement. 


210 


THE 


ELECTRICAL . ENGINEER. 


Published every Friday 
Price Threepenee; Post Free, Threepence Halfpenny. 


Editorial and Publishing Offices: 
89-140, SALISBURY COURT, FLEET STREET 
LONDON, E.C. 


CONTENTS. 

Forthcoming Eventa............ 

Annual Dinner of the General 
Electric Company 


Questions and Answers......... 
New Companies Registered... 275 


No 8 
Huddersfield Electric Tram- 
ways Extension Plant 
Seme Notes on Electric 
Traction. „ /... . 259 


The Niagara Power Plant Fire 250 Companies’ Meetings and 
The Daft and Williams Sys- Reports. 276 
tem of Electrical Prospect- Legal Intelligence... 278 
ing for Mineral Ores 260 Contracts for Electrical 
Notes on Polyphase Motors... 262| Supplies Tm 219 
An Application of Electricity Traction Notes 280 
to Drainage Work............ 264 | Lighting Notes .................. 283 
Street-Lighting  ......... 264, 270 | Provisional Patents, 1903 ... 286 


The Metric System ............ 


Companies’ Stock and Share 


Trade Notices and Novelties. 268| Lis . 287 
Personal. q ⁊ 269 | Traffic Returnä 288 
Appointments Vacant ......... 269 | Supplemeat : 


Some Notes on Continental. 
Power-House Equipment 1 
Questions and Answers. 


Municipal Corporations (Re- 
productive) Undertakings.. 271 
Correspondence ........ ......... 271 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
receive our best consideration 

All communications intended for the Editor should be addressed 
C. H. W. Biaas, 189-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed 

TO ADVERTISERS. _ 

Advertisements should be addressed to the Publisher, 189-140. 
Salisbury Court, Fleet Street, E. C., and should reach hirm 
not later than noon of Thursday. Special Terms for 
a series cam be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum eharge 
of Sixpence. 


TO SUBSCRIBERS. 

„THE ELECTRICAL ENGINEER” can be had by Order from 
any Newsagent in Zown or Country, and at the various 
Railway Stations; or it cam, if preferred, be supplied 
direct from the Office on the following terms : 


3 months. 6 months. 12 months. 
United Kingdom 3s. 3d. — 6s. 6d. — 13s. Od. 
Other Places be. 6d. — 10s. 6d. — 218. Od. 


(Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. H. W. BIdds, 139-140, Salisbury Court, Fleet 
Street, London, and be. crossed “ Union Bank.” 


Bound Volumes of THE ELECTRICAL ENGINEER,” containing 
half -years copies, bound in Dark- Blue Cloth, Gold 
Lettered, price 8s. Gd. New Volume, July to December. 
1902, now ready. 


THE ELECTRICAL ENGINEER, FEBRUARY 20, 1908. 


IMPORTANT NOTICE. 


Our publisher asks us to gently—very | gently — remind 
correspondents that urgent requests for current or back copies 
of the paper are difficull to comply with when the correspon- 
dent neither gives his name nor address. Urgency in 
writing when these things are forgotten makes delay more 
than probable, The latest is post-marked “ Glasgow " —that is 
all. We are not Mahatmas. 


STREET-LIGHTING. 


Under the Metropolitan Boroughs Act the old-established 
vestries of London passed out of existence and the areas 
controlled by them were divided amongst the newly- 
formed authorities. Amongst these was the city of West- 
minster, the Council of which has charge of what were 
previously five independent parishes, each with their own 
independent staff of officials. With such independent 
staffs, it follows that in each of the districts the street- 
lighting is bound to be different. Judging from results, it 
is only fair to say that the vestries showed the wish to get 
the best system of street-lighting, although they were not 
in every case successful. The merging of these five districts 
into one, now called the city of Westminster, placed under 
the control of the city engineer what might be termed a 
collection of street-lighting systems. The variations in type 
were somewhat greatest for gas lighting, in which every- 
thing from the fish-tail burner up to the intensified or 
high-pressure incandescent gas lamps are in use. Three 
different arc lighting equipments, supplied by three 
different companies, are employed in the new city, and 
we must frankly admit that in certain cases the arrange- 
ment of the lamps are anything but satisfactory from a 
lighting point of view. The general impression from the 
street we have in mind is that the authorities have been 
willing to buy a large candlestick in which to place a half- 
penny dip, and that they carefully obscure the light by 
the most absorbent globe they can find. Mr. J. W. 
Bradley, the engineer to the city of Westminster, has 
made good use of an authority from his Council to investi- 
gate the street-lighting problem. The great variety of 
systems in use makes this investigation the more valuable, 
and Mr. Bradley’s reports, of which two have now reached 
us, will he of great service to engineers all over the country. 
Instead of arranging with the parties interested in each 
system of lighting as to when the same should be tested, 
the city engineer has taken a long series of photomstric 
bests under normal conditions, giving in side notes any 
remarks as to the condition of the lamps which would 
explain abnormal results. The method by which these 
photometric tests were made is not stated in the report, 
and hence it is not quite clear how far the candle-power 
given by the author is a reliable mean value. Presumably 
any error in this respect would be slight. Having, then, 
obtained by actual readings the candle-power of each source 
of light, or group of lights of any particular system, Mr. 
Bradley proceeds to work out the cost of the street-lighting 
under these systems. These figures in tabular form will be 
found elsewhere in this issue. We give two quarterly reports, 
from which it will be seen that there is considerable variation 
in the cost per candle-power hour of certain systems of 
lighting. It will be seen, however, that as far as the 
cheapest gas lighting and the cheapest electric lighting are 
concerned, the variation is so small as to be immaterial. 
The conclusion from these tables of costs is that the 
five hundred watt arc lamps supplied and maintained by 
the Westminster Electric Supply Corporation at twenty- 
two pounds per annum, are slightly cheaper than even the 
Sugg high-pressure incandescent gas-burner. In the first 
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quarterly report the difference is considerably more 
marked than in the second, but the average shows an 
advantage in cost per candle-power per hour of 12 per 
cent. This completely refutes the extravagant claims 
which have been made as to the excessive cheapness of 
high-pressure incandescent gas lighting. We are more 
concerned, however, with the conclusions of Mr. Bradley’s 
report and in his advice to his Council. He deprecates, 
for instance, the usual comparison of the cost of light- 
ing a given street by different methods, which ignores the 
efficiency of the systems. He adds that moreover, better 
lighted streets mean a decreased expenditure for police 
purposes, greater facility in detecting crime, and inoreased 
comfort for the general body of citizens." Again, it is 
pointed out that all lamps should be at least twenty feet 
high in order that a satisfactory lighting can be obtained. 
Gas and oil luminants will thus have to follow the lead of 
the arc lighting, and go in for higher candle-power burners 
placed at greater altitude. This report will be studied 
carefully by all parties interested, and is likely to be freely 
quoted in the future. The one great advantage it possesses 
over other reports on the same subject is that the city of 
Westminster is not an electric lighting undertaker, and 
hence its contracts for street-lighting follow the law of 
supply and demand. 


„„! —.. . 


MUNICIPAL CORPORATIONS (REPRODUCTIVE) 
UNDERTAKINGS. 


This is the title of a parliamentary paper just issued, 
which shows (excluding London) that 299 out of 317 
municipal corporations in England and Wales are more or 
less engaged in reproductive undertakings. The popula- 
tion of these 299 boroughs, according to the census of 
1901, was 13,093,870, and the assessable value for the 
purposes of this return was at the beginning of 1900-1 
£55,076,203. The principal reproductive undertakings 
entered into are four, and of these there were commenced 
between Jan. 1, 1898, and March 31, 1992, seventeen 
water-supply undertakings, nine gas supply, sixty-two 
electricity supply, and thirty tramways. The total 
capital borrowed is £117,032,923, while the corporations 
found the balance, bringing the capital to £121,172,372. 
Of this £16,246,519 has been repaid and £4,644,895 put 
into sinking or loan funds. According to the return, the 
outstanding capital is £100,786,402. We cannot quite 
reconcile these figures, but accept the accuracy of the 
return. This is all that is necessary to deal with at the 
moment, as before comment is made careful examination is 
necessary, and that could not be given in the short time 
which has elapsed since the issue of the return. 


——— — — — — —— — o aue 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard." 


TRANSFORMERS IN PARALLEL. 


SiR,—In reference to Mr. Clinker's letter in your last 
issue, I need only point out that by stating that the drops 
of the paralleled transformers must be the same both on 
inductive and non-inductive loads, I implied indirectly tbat 
both the resistances and the reactances of the transformers 
must be inversely proportional to their respective rormal 
outputs, since this is the only condition which will permit 
the drops of the two transformers to remain alike both on 
inductive and non -inductive loads. When this propor- 
tionality between resistance, reactance, and output exists, 
together with equality of open-circuit secondary voltage, 
the distribution of load between the transformers must 
always be correct, for not only will the secondary voltages 


be equal, but they will also be exactly opposite iu phaac. 
Although, as stated by Mr. Clinker, the drop is not the 
direct determining factor in the load distribution, yet it 
is, when limited as above, probably the best quantity by 
which to compare transformers intended for running in 
parallel.—Y ours, etc., 


STARTING SWITCHES. 


SiR,—I should esteem it a favour if you will allow me 
space in your journal to correct a statement made in a 
letter written by Mr. Justus Eck on the subject of ** Starting 
Switches,” in your issue of Feb. 15, which reads as follows: 
* Diagram B shows a method of connecting which I have 
found adopted in standard articles only in the Perfecta 
resistance apparatus." This statement is incorrect, as the 
Sturtevant 2 H. type starting switches embody the arrange- 
ment referred to, and I believe the Cutler-Hammer Com- 
pany, of America, originated this method of connectirg 
when they first commenced manufacturing starting switches. 

The arrangements as shown on Mr. Eck’s diagrams A 
or B are both undoubtedly defective, since the starting 
resistance is being introduced into the field circuit as the 
switch arm travels over the contacts, impeding, instead of 
assisting, the acceleration of the motor. 

A far preferable arrangement is adopted by the Elec- 
trical Transmission Company in all their standard ia 
switches, and this is shown on the enclosed diagram. It 
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will be seen that a “shunt ring" is provided, which ensures 
the shunt of the motor receiving the maximum exciting 
current at all times, after the circuit has been made, 
irrespective of the position of the switch arm. This arrange- 
ment permits a far larger resistance being used for starting 
purposes than would be possible with either of the diagrams 
A or B shown by Mr. Eck. This should appeal (1) to the 
central-station engineer, who objects to sudden heavy 
demands for current, and (2) to the motor user who studies 
the life of both his motor and starting switch. 

In conclusion, I would say that I quite agree with Mr. 
Eck's appeal for more correspondence on the subject of 
motor starters and regulators, in order to show the fixers 
and users of motors the importance of having their motors 
protected by suitable apparatus. The makers of motor 
starters, as a rule, know what is required, but the difficulty 
is to convince the.purchaser of a motor that another and 
equally well-designed piece of apparatus is required to make 
the motor revolve and take up its load in a proper manner.— 
Yours, etc., A. B. RIGBY. 


NATURAL DECIMALS. 


SIR, — Now that the everlasting metric question has 
come up again for discussion, it may be of interest to 
bring into notice a system of decimals, based upon the 
figures 8 and 9 being left out altogether. 

The new units would be 1, 2, 3, 4, 5, 6, 7, with 10, 11, 
12, 13, 14, 15, 16, 17, 20, and so on, making the 100 
follow 77. This probably appears funny to the first view, 
but it is the rational way of figuring ; and if only the 
gentleman who invented numbers had disregarded the rule 
of thumbs and counted up his fingers alone, we should now 
waste less time upon decimal plaees at least. 
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The system will be better understood as natural when it 
is remembered that 8 is directly descended from 1, through 
4 and 2; and so is fitter to be the decimal thaa either 10 
or 12, which can claim no nearer lineage than 14 and 3 
respectively. 

Also compare the equal division of the unit by each 
method, and observe the simplicity of naturals : 


Fractions. Natural decimals. Decimals. Peete 
1 sca 2 T 25 ike 3 
i ai 1 Vis 125 aa 15 
Be. xe 04 ae 0625 075 
als AS 02 "03125 0575 
at Jee 01 015625 01875 


Further, the natural system is in universal use, as far as 
footrules are concerned; the draughtsman and mechanie 
would swear by it, if they could swear. 

The writer’s contention is that a metric system is not a 
respectable metric system, as constituted with a decimal 
equal to 8x12; and though he bas no hopes of ever 
seeing it changed to 8 x 1, yet he is hereby jolly well 
certain that the fuss made by duodecimalists over their 
tin-god of 8x1} is as much wasted as H,O on a duck's 
back or C? R in a eable.— Yours, ete., J. BROOKING. 


Feb. 15, 1903. 


en 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 20. 

Institution of Electrical Engineers (Students' Section).—At 
5 p.m., visit to the Board of Trade Electrical Standards 
Laboratory. 

Royal Institution.-—At 9 p.m., Principal E. H. Griffiths on The 
Measurement of Euergy." 

Institution of Mechanical Engineers. —At 8 
fneeting. Papers: Hydraulic Experiments on a Plunger Pump," 
by Prof. J. Goodman; and Experiments on the Efficiency of 
Centrifugal Pumps," by Mr. T. G. Stanton, D.Sc. 

SATURDAY, FEB. 21. 

Junior Institution of Engiucers.—At 3 p.m., visit to the East 
Greenwich Works of the South Metropolitan Gas Company. 

North-East Coast Institution General meeting, West Hartlepool. 

Glasgow Soientific Society. At 7.50 p. m., ordinary meeting. 
Paper: Water v. Steam, by Mr. James Andrews. 

Monpay, FEB. 23. 

Society of Arts.—At 8 p. m., Mr. J. Hübner on Paper Manu- 
facture." (Lecture IV.) 

TuEspav, FEB. 24. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper: Mechanical Handling of Material, by Mr. G. 


.m., ordinary 


Zimmer. 
Royal Institution. —At 5 p.m., Sir Wm. Abney on '' Photographic 
Science." (Lecture I.) 


WEDNESDAY, FEs, 25. 

Society of Arts.—At 8 p.m., ordinary meeting. Paper: ‘‘ Tonkin, 
Yunnan, and Burma,” by Mr. F. W. Carey. 

Institution of Electrical Engineers (Birmingham Section).--At 
7.30 p.m., ordinary meeting. Paper: ‘‘Network Tests and 
Station Earthing," by Mr. A. M. Taylor. 

THURSDAY, FEB. 26. . 

Institution of Electrical Engineers.—At 8 p. m., ordinary meet- 
ing. Papers: The Nernst Lamp," by Dr. J. Stottner ; and, 
if time permit,“ Distribution Losses ia Electric Supply Systems, 
by Messrs, A. D. Constable and E. Fawssett ; abstract of paper 
read before the Glasgow Section on Feb. 10: A Study of the 
Phenomenon of Resonance in Electric Circuit by the Aid of 
Oscillographs," by Mr. M. B. Field. 

Fripay, FEB. 27. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper: The Relative Advantages of Single Screws, Twin Screws, 
and Triple Screws for Marine Propulsion," by Mr. E. Falk. 

Electro-Harmonic Society.—At 8 p.m., ladies’ concert, Holborn 
Restaurant. 

Royal Institution. —At 9 p. In., Dr. A. Liebmann on ‘‘ Perfumes : 
Natural and Artificial." 

Physical Soolety.—At 5 p. m., ordinary meeting Papers: Tho 
Measurement of Small Capacities and Inductances," by Prof. 
Fleming and Mr. Clinton ; ‘‘ The Interpretation of Milne Seismo- 
grams, bv Dr. Farr; ''The Thickness of the Liquid Film 
formed by Condensation at the Surface of a Solid," by Dr. Parks. 

SATURDAY, FE. 28. 

Royal Institution.—At 5 p.m., Lord Rayleigh on Light: Its 

Origin and Nature.” (Lecture I.) 


The dinner of the Electrical Engineers (R. E.) Volunteers fixed for 
Feb. 28 has, for unavoidable reasons, had to be postponed. 


ANNUAL DINNER OF THE GENERAL ELECTRIC 


COMPANY. 
The thirteenth annual dinner of the above company was 
held on Saturday last at the Empire Hall of the Trocadero 


Restaurant. Over 300 ladies and gentlemen sat down, 
many of whom were guests of the directors and the staff 
of the company. Amongst these were Mr. James Swin- 
burne, Mr. Gavey, Major-General Webber, Colonel 
Crompton, Mr. Dane Sinclair, Mr. M. F. Roberts, Mr. 
Philip Dawson, Mr. Parshall, Mr. Medhurst, Mr. Probert, 
and many other leading men in the electrical profession 
and trades. 

The chair was taken by Mr. Huco Hirst, who gave the 
loyal toast in a few well-chosen words, and afterwards 
TA the company to drink to the health of ** The Imperial 

orces.” 

Major-General WEBBER and Celonel CROMPTON replied 
to this toast, and the latter naturally referred to the 
Electrical Engineers (R.E.) Volunteers. The members of 
this corps were good men of business, and in this connec- 
tion it seemed to him that the corps was the only one 
which was at present satisfied with the War Office. 

Mr. H. Hirst then proposed the toast of The Staff of 
the General Electric Company.” He referred in a feeling 
way to the loss the staff had sustained in consequence of 
the terrible fire in Queen Victoria-street last year. The 
staff had helped the firm to the prominence they now held 
in the electrical profession, and in consequence of this the 
members of the staff had reaped material benefit. In view 
of the keen competition which now existed between the 
manufacturers in this country and those abroad, even 
greater efforts would be needed on the part of the members 
of the staff if the success was to be maintained. He called 
upon every man to improve himself, to work hard, and to 
rise to a higher level in consequence. With respect to 
foreign competition, the company had determined to fight, 
and had built large works on most modern lines in order 
to do so effectively. The co-operation of the staff, how- 
ever, was required to ensure success. He coupled with the 
toast the names of Mr. F. C. Bell and Mr. T. H. Bacon. 

These gentlemen in the course of their reply proposed 
the toast of The Directors,” to which Mr. ECKSTEIN and 
Mr. Bevis responded. 

Mr. Max ByNa then proposed the toast of The Guests, 
and commenced his speech by reading an abstract from a 
letter from Mr. G. Byng. This was on similar lines to 
that of Mr. Hirst's speech, calling upon the staff to uphold 
the position of the firm and to enable foreign competition 
to be successfully coped with. Mr. G. Byng in his letter 
naturally referred to the question of protection v. free trade, 
on which he is so keen. Mr. Max Byng concluded his 
speech by thanking the guests for their presence at tho 
dinner, and coupled with the toast the names of Mr. James 
Swinburne and Mr. Gavey. 

Mr. JAMES SWINBURNE said that while a great many 
Bore things came to us from other countries, it was our 

uty to uphold our manufacturers’ position. In this he 
admired the enterprise of the General Electric Company, 
and was sure they had risen to their present position by 
the cordiality they had gained in the various departments. 
Without this they could not be successful, for the tendency 
was for men to be loyal to their own department rather 
than loyal to the firm. This tendency seemed to be absent 
from the General Electric Company’s staff, due to the 
capable control of the directors. Mr. Swinburne’s speech 
was concluded by some humorous remarks on the bulk of 
the General Electric Company’s catalogue, and of the wide 
range of materials supplied. He advocated its use in place 
of a sleeping draught. 

Mr. GAVEY also replied for the guests, and gave some 
interesting figures as to the growth of the electrical indus- 
tries in recent years and of the importance of the profession 
in the national life at the present time. 

The other toasts were The Chairman,” proposed by Mr. 
MEDHURST and replied to by Mr. Hirst, and“ Mr. Byng,” 
whose absence was deplored by Mr. DANE SINCLAIR. in 
speaking, Mr. Sinclair referred to the book on protection 
to which Mr. Byng had devoted himself since his ill-health 
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had Provensa him taking bis usual place at the head of 
the firm 2 

The rest of the evening after this short toast list had 
been gone through was devoted to social intercourse 
between those present, while Dr. Byrd Page gave some 
wonderful conjuring exhibitions and Messrs. Barclay- 
Jameson and John Warren contributed musical sketches 
and ventriloquial performances. The arrangements of the 
dinner were admirable, and it afforded a most enjoyable 
arcane A for the meeting of old friends in all branches 
of the profession. 


aa 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formules should be carefully written to prevent, mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

559. Describe in detail, with diagram of switchboard connections, the 
working of the Highfield and the Crompton reversible boosters, 
noting their differences, if any, and the special conditions under 
which they are recommended. —H. O. W. 

560. I have met with the following arrangement of charging accumu- 
lators in a small central station: There is a motor-booster set 
(machine with two armatures and having only one magnetic field) ; 
current taken by motor is 28 amperes at 230 volts, and the booster 
is capable of boosting 50 amperes at 90 volts. The main dynamo 
is connected to 'bus bars of the switchboard, which pressure is 
230 volts, the motor through a starter, etc., and the town mains 
are also connected to ’bus bars through the various switches as 
usual, the booster being connected in series with the main gene- 
rator We now run up the motor and switch in the charging 
current through the booster, and so on, when we find the charging 
current to greatly exceed that of the normal, which is to be 50 
amperes. erefore, to reduce this, we lower the voltage of 'bus 
bars from 230 to about 200, and although this answers the purpose 
as regards proper charging current, it is, on the other hand, very 
unsatisfactory, as it means the lowering of the pressure of the 
lighting mains, which should be 230 volts. Now, what is required 
is to be able to work this motor at the constant feeder voltage— 
namely, 230 volts. Will any of your readers inform me of the 
best and the most economical way of achieving this result, being 
aware that it is useless to insert a resistance in the field of the 
above set, because it is common to both motor and booster '— 
H. O. W. 

ANSWERS. 

Question No. 552.— Why is the short-circuit current of an alternator 
increased in some machines and decreased in others by placing 
self-induction in the exciting circuit ? 


Best Answer to No. 552 (awarded 10s.).—As no doubt 
«J. D. G.“ is aware, the real cause of these variations is 
due to the difference in the armature reaction effects. 

With an alternator giving a peaky wave the short-circuit 
current is increased by placing self-induction in the exciting 
circuit, but is decreased in the case of an alternator, such 
as the Ferranti type, giving a series wave. The magnitude 
and nature of the effects also depends upon the self-induc- 
tion of the armature, because this determines almost com- 
pletely what the phase of the armature current will be ; 
and, as will be seen later, the phase of the armature current 
determines whether there will be a magnetising or demag- 
netising action on the field. If the armature reaction effects 
increase the field current, then the flux per pole is 
increased also, and consequently the E.M.F. induced in 
the armature is greater, and hence the armature current, 
or short-circuit current, is increased. If, on the other 
hand, the flux per pole is decreased, we shall get the 
opposite effect in the short-circuit current. 

n such cases as these it is always best to take facts to 
find out the effects, and a weak field and large armature 


current (such as occur when making short-circuit tests) will: 
show these effects up to advantage, and at the same time 
will show what is not generally perceived—that the alter- 
nator really acts as a transformer, having the armature as 
& primary, inducing secondary currents in the field, so that 
the resulting exciting currents is the compounded current 
due to a direct current obtained from, say, a battery of 
accumulators with a superimposed alternating current due 
to the armature currents. Further, this superimposed 
alternating current has a frequency double that of the 
armature current, which is represented in Fig. 1. 
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With an old type of Siemens alternator, having the field 
coils separately excited from storage cells, there is no varia- 
tion in the exciting current till the machine is loaded, when 
variations of as much as 25 per cent. occur. 


Fic. 2. 


The E.M.F. induced in the field coils by the fluctuating 
field due to this superimposed alternating current may 
increase, or decrease, or not affect the magnitude of the 
exciting current, depending upon the phase of the armature 


current. This can be seen either from an analytical or 
graphical consideration. 

If M- mutual induction between field and armature ; 
C, and Cy armature and field currents respectively; 
Ra and R, armature and field resistances in ohms; 
La and L/ self. induction of armature and field; 
Ea and E, E. M. F.'s in the armature and field (due to 

armature reaction; 

d dC 
h. - (R. + La %) €, M 
) Ce n t 


d d C, 
dt ) oes dt 


Then 


„(k. + Ly 


and E; may be negative or positive, depending on the phase 
of Ca and the phase of C/ which varies with Ca. 
By adding self-induction to the field we change the phase 
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of Cy and alter the value of M, and it is quite conceivable 
that the factors may be altered so that, before the self- 


induction was added, M 2 was negative, and reduced Ea, 


whereas after the addition M = becomes positive and 


For 


di ^; and Ca corresponds to the 


increases E, and C, for a 
Ca (Ra+ La 


short-circuit current. 

Graphically, the effect of the phase of the armature 
current on the field may be represented thus: Curve in 
full repgesents the armature current. Dotted curve (1) 
represents the armature reaction effect with current in 
phase with the E.M.F.; it is nil. (2) Represents the same 
when the armature current is leading ; the effect is positive, 
and tends to increase the field. (5) Represents the same 
when the armature current is lagging: the effect is negative, 
and tends to decrease the field strength. —W. P. B. 


Answer to No. 552 (awarded 7s. 6d.).—The effect of 
changes in the arrangement of the exciting circuit on the 
short-circuit current of an alternator is hardly noticeable 
under ordinary conditions, especially if the alternator has 
solid instead of laminated magnets. What little effect is 
produced might, however, in some machines tend to 
increase, and in others to decrease the short-circuit 
current, as explained below. When an alternator is short- 
circuited, with a certain exciting current passing, the 
current in the armature goes on increasing until the 
vectorial sum of the ohmic (C R) drop in the armature 
resistance, and the reactance drop (2 m n L C) of the 
armature winding is equal to the voltage which is 
induced in the armature on open cireuit with the 
same exciting current passing. Now, the reactance 
voltage, which is the more important part, may be 
considered as composed of two voltages—one due to the 
armature leakage flux looped with the armature turns 
and independent of the main field flux, and the other due 
to the direct armature reaction reducing the main flux 
through the armature coils. It is the latter portion with 
which the present question isconcerned. Should the effect 
of the armature reaction in diminishing the main flux be 
reduced from any cause, the short-circuit current of the 
machine would increase correspondingly until the vectorial 
sum of the voltage drops were again equal to the open- 
circuit voltage. 

The rapid fluctuations in the main flux out of each pole 
give rise to corresponding voltage and current fluctuations 
superimposed on the ordinary exeiting current (see Fig. 1), 


iven magnitude of C; 
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and always tending to prevent the changes in flux which 
set them up. Now, the reduction in main flux produced 
by the armature reaction is in phase with the armature 
current, and the voltage induced in the exciting winding 
in consequence of this change in flux lags 90deg. in phase 
behind the flux change or armature current. If the 
fluctuations in exciting current were in phase with the 
voltage fluctuations—: e., if the exciting winding were 
quite non-inductive—these currents would be very 
ineffective in cancelling the flux fluctuations produced by 
the armature current, for the latter would be at a maximum 


when the former were at zero, and vice versd. The exciting 
winding is, however, highly inductive, and consequently 
the current fluctuations lag more or less behind the vos 
fluctuations, and are therefore in a position to oppose the 
flux changes, and they do actually reduce these flux changes, 
and permit the armature short-circuit current to reach a 
higher value than would otherwise be the case. 

Now consider the effect of inserting a certain amount 
of additional self-induction into the exciting circuit. It 
will have two effects: firstly, it will reduce the fluctua- 
tions of exciting current corresponding to given changes in 
voltage (or main flux) by increasing the virtual resistance 
or impedance of the whole exciting circuit ; and seconds 
it will cause the current fluctuations to lay more nearly 
90deg. bebind the voltage or flux fluctuations, and thus put 
these currents in a better position to oppose the flux 
fluctuations. 

It will be noticed that the two effects are in opposition 
as far as the short-circuit current of the alternator is con- 
cerned. The reduction in the amount of the fluctuations of 
current tends to reduce the short-circuit current by failing 
to oppose the flux changes, whilst the imcrease ix the angle 
of lag between current and voltage fluctuations tends to 
increase the short-circuit current by more perfectly opposing 
the flux changes. It is, therefore, only a question of the 
relative values of the resistance and internal self-induction 
of the exciting circuit of an alternator, whether the insertion 
of a given amount of additional external self-induction 
shall increase or decrease the short-circuit current of the 
machine.—€Q. 


Answer to No. 552 (awarded 5s.).—Many persons imagine 
that the exciting current of an alternator remains absolutely 
steady, whereas, in reality, it undergoes small fluctuations 
of the same periodicity as that of the alternator itself. 
This is due to the reaction of the armature coils producing 
& periodic variation of flux in the cores inside the magnet 
bobbins, thus inducing positive and negative voltages in 
the exciter circuit. The effect, of course, is more marked 
on highly inductive loaus, or short-circuit. Without going 
into technical details it is clear that a decreased short- 
circuit current can only be brought about by a diminution 
in the average field ampere-turns per pole; if the variations 
cr ripples in the exciter current rise to their maxima more 
quickly than they fall to their minima, the choking coil, or 
self-induction referred to in the question, will cut more off 
the beginning of each ripple than it adds on to the end— 
in other words, the mean amperes in the exciter circuit 
wil be reduced, and, therefore, also the short-circuit 
current. So again, with ripples rising slowly and falling 
rapidly self induction increases the short-circuit current. 

hich of these two effects is produced depends on the 
design of. the alternator, the size of the slots, the shape of 
the pole-tips, ete —A. J P. | 


Question No. 555.— Upon a certain electric tramway the tread of rails 
are found to wear in a short wave form. When these lengths 
have been taken out, and new lengths put in, these after a short 
time have been found to wear the same. The rail is used as a 
return. Can any of your readers give the cause ? 


Answer to No. 553 (awarded 7s. 6d.).—It is difficult to 
be sure of the cause without more knowledge of the local 
conditions, but perhaps the following is the most likely 
one. Suppose the rail joint passed by the car just before 
it reaches the length of rail in question is bad enough, 
through wear or bad fitting, to cause a jar each time a 
wheel passes over it. This would set the car in vibration 
on its springs, and this vibration would continue whilst the 
car moved on several yards probably. Each upward motion 
of one end of the car would remove part of the weight 
from the pair of wheels at that end, and the portion of 
the rail under them at that instant would wear less than 
the normal, whilst at intermediate instants, when the down- 
ward portions of the vibrations took place, the pressure on 
the wheels would be considerably increased above the 
normal, and the wear of the portions of the rail under the 
wheels at those instants would become correspondingly 
increased. 

As all or most of the cars working on the line may be 
assumed to be of one type, having the same weight 
distributed equally on the two pairs of wheels, fitted 


x — ~a 
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with the same springs, and running at about the same 
speed at that part of the line, it is quite likely 
that their natural periods of vibration about either 
wheel axle are approximately equal. As, further, the 
vibrations are always started at the same point by the bad 
rail joint, it is reasonable to expect that the points of 
greatest wear and least wear would occur at approximately 
the same points for the different wheels of a given car, and 
also for the wheels of other cars, and in this way it would 
not take long for the rail surface to become worn into a 
wave form. light differences in speed or in periodic times 
of the cars would not necessarily prevent the action, though 
they would partly obscure it, aud it is probable that ihe 
same effect has not been more commonly noticed because 
of the use of several types of car on most lines as well as 
frequent changes of speed. 

It should te easy to determine whether the above 
is the real cause of the action by running the car slowly 
over a bad joint or other inequality, so as to set it vibrating, 
. and carefully notin 
time of swing and the known average speed over the 
portion of the line in question, the distance passed over by 
the car in the interval between two maxima of pressure 
occurring on a given wheel can be at once calculated. This 
distance should approximately equal the distance between 
two successive hollows on the faulty length of rail if the 
above is the correct explanation.—Q. 


Answer to No. 553 (awarded 7s. 6d.).—The cause of 
the above occurrence is very probably the periodic vibra- 
tion of the car and the vibration of the track also set up 
by that of the car. The vibration of the car depends upon 
its construction—the springs more especially—weight and 
load, and speed. Besides the vertical up and down vibra- 
tion, there is also a swinging oscillation of the car, each end 
of the car taking the majority of weight alternately. In 
a single-truck car, where the wheel base is small, this may 
be more noticeable, but has less actual effect on the rail 


RESULTANT WAY: 


and track, whilst in a double-truck or bogie car each truck 
takes the weight alternately, so causing a periodic fluctua- 
tion of the weight on each set of wheels and hence on the 
rails, and thus causing the wave wearing of the rails. This 
effect is greatly increased and made more noticeable when 
the vibration of the track and its periodic time coincides 
with that of the car. The periodic time of the track 
vibration and its amplitude depends to a large extent upon 
the stiffness, rigidity, and solidity of the track and its 
foundations. If the track in the above case were 
strengthened, it is most probable that the wave wearing 
would diminish. This sketch shows effect of the vibration 
waves of car and track being in phuse. The remedy is to 
strengthen the track or the car springs.—R. M. L. 


Answer to No. 553 (awarded 5s.).—It will probably be 
found that the sections of rails which are complained of as 
wearing in a short wave form, are situated either on a 
slope or else near to a stopping place on the tramline. If 
situated on a slope, it will be found that the uneven wear 
occurs on the track which takes the cars when running 
down the hill. The most likely reason for the wear com- 
plained of is as follows : 

It may be the cars are fitted with Westinghouse 
magnetic brakes. If the driver, in applying the brake, 
puts the rheostat handle over too far, it will pass an 
unnecessary amount of current round the brake magnet 
coil, thereby causing the brakes to grip the wheels so 
tightly that it prevents the wheels turning. These 

estinghouse magnetic brakes are actuated as follows: 
When going down hill the motors run as generators gene- 
rating current, which passes first through a rheostat and 


the time of swing. Then from this 
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then round the brake magnet coil. It is, therefore, 
obvious that if the brakes are applied so hard as to stop 
the wheels revolving, it will prevent this current being 
generated by the motors, thereby releasing the brakes 
immediately. Directly the brakes come off the motors will 
start generating current again, causing them to come on 
again. Thus it will be seen that the wheels will first of 
all revolve for a short distance and then slide on the 
rail for a short distance, thus causing uneven wear It 
ought to be easy for the driver to remedy this by taking 
care not to put the handle of the rheostat over too far. 
It is obvious that this might occur either on slopes, or 
possibly near the stopping places. The trouble is only 
said to occur on certain sections of the lines and not 
throughout, so that it looks as if the above were the 
correct solution of the problem. 

If the brakes on the cars are of the combined slipper 
and wheel type, it will be necessary to adjust the levers 
which apply the wheel brake, so as to prevent the brake 
shoe gripping the wheel so tightly. It is obvious that 
this adjustment will need to be exceedingly fine, so as to 
still get the maximum braking effect on the wheel (the 
maximum braking effect of wheel being the greatest 
pressure which can be put on it without actually stopping 
its revolving). If the levers were adjusted a little too 
much in the other direction, the wheel brake would lose 
its effect altogether, owing to the slipper brake coming in 
contact with the rail beforo the shoe reached the rim of the 
wheel.—R. | 

€———————————M—M 


NEW COMPANIES REGISTERED. 


Auto-Electric Rifle and Target Company, Limited. —Capital, 
£60,000. Object: to acquire the benefit of certain existing inventions 
relating to auto- electric ifle and target apparatus. 

Ledbetter and Co., Limited.—Capital, £2,000. Objects: to 
take over and carry on the business of J. H. Ledbetter and Co., 
Leicester, and of producers and suppliers of electricity for light, 
electricians, etc. 

Electric Supply Company of Ireland, Limited.—Capital, £100. 
Objects: the establishing, acquiring, and carrying on in the United 
Kingdom or elsewhere the business of electrical engineers, electricians, 
contractors, manufacturers, etc. 

Anglo-American Motorcar Company, Limited. — Capital, 
£20.000. Objects: to carry on the business of manufacturers of, 
dealers in, and agents for automobiles, autocars, motorcars, carriages, 
cycles, electric storage batteries, electric motors, etc. 

Taunton Electric Traction Company, Limited.—Capital, 
£50,000. Objects: to carry on in the United Kingdom, or clse- 
where, the business of carriers of passengers and goods, electrical 
engineers, and workers of inventions relating to the propulsion of 
railway and tramway cars, etc. 

City and Suburban Eleotric Carriage Company (1903), 
Limited.—Capital, £152,000. Objects: to acquire and carry on 
the business of P. E. Singer, of 19, Kensington-court, London, at 
Niagara, York-street, Westminster, and elsewhere, as the City and 
Suburban Electric Carriage Company, etc. 

Simplified Underground Conductor Company, Limited.— 
Capital, £20,000. Objects: to acquire British patents Nos. 3,935 and 
26,524 of 1901, and the United States of America patent No. 696,737, 
dated April 1, 1902, for improvements in the laying of underground 
conductors for the distribution of electrical energy, to adop} an agree- 
ment with T. Jones, and to carry on the busin2ss of electrical engi- 
neers, electrieians, telephone and telegraph proprietors, suppliers of 
electric light, heat, and power, etc. i 

British Electric Transformer Company (1903), Limited.— 
Capital, £125,000. Objects: to acquire the business of engineers and 
manufacturers of electrical machinery carried on at Hayes, Middlesex, 
as the British Electric Transformer Manufacturing Company, Limited, 
with English and foreign patent rights belonging to the said company 
in connection with electrical transformers and all improvements therein, 
and to turn to account an invention of A. F. Berry in connection with 
electrical transformers, and to carry on the business of electrical engi- 
neers, electricians, manufacturers of electrical transformers, etc. Sub- 
scriptions for an issue of 50,000 preference and 15,000 ordinary shares 
of £1 each were invited this weck. 

North Western Electricity and Power Gas Syndicate, 
Limited.—Capital, £10,000. Objects: to promote, or aid in pro- 
moting, a Bill for carrying on throughout Cheshire, that portion of 
Staffordshire lying north of the southern boundary lines of the rural 
districts of Tutbury, Uttoxeter, Stafford, and Gnosall, that part of 
Derbyshire lying north-west of the boundary between the unjons of 
Chapel-en-le-Frith and Bakewell, that portion of Flintshire comprising 
the borough of Flint, the urban districts of Buckley, Connah's Quay, 
Mold, and Holywell, and the rural districts of Holywell and Hawarden, 
and that portion of Denbighshire comprisiug the borough and rural 
district of Wrexham, and elsewhere, the business of an clectricity und 
power-gas supply company in all its branches. 
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COMPANIES MEETINGS AND REPORTS. 


METROPOLITAN DISTRICT RAILWAY. 
Presiding over the half-yearly meeting of the proprietors of this 


railway at the Cannon.street Hotel on Tuesday, Mr. R. W. Perks, 
M.P., said that there had been a general increment of receipts over 
the line of from £6,000 to £7,000, notwithstanding the serious 
reduction in the rates which were adopted about June or July from 


He afterwards 
referred to the electrification of the lines, and described the progress 


Ealing to meet the traffic of the tube and the trams. 


made. A temporary generating station had been erected on the 
Harrow line, which would work electrically the trains from Harrow 
to Ealing and Mill Hill Park, and also trains on the Hounslow 


braneh. Both those branches would be in work electrieally from that 


temporary station in advance of the main lines. Arrangements were 
being made, under agreement, for starting their sub-station at the 
Mansion House and South Kensington in July next. The con- 
version of the system had been entrusted to Mr. Chapman, 
their electrical engineer, who had had more experience in such 
matters than anyone else in the world. The cost of these 


changes would be £1,400,000, independently of the erection of 


the power-house in Chelsea. That the public believed in the 
District Railway was shown by the fact that in the past 18 months 
their stocks of all descriptions had increased in market value to the 
amount of £912 000. With regard to the Royal Commission which 
had been appointed on locomotion and transport, they would decide, 
he had no doubt, first. of all as to whether they would allow the 
projects already before Parliament to proceed, and they might have to 
suspend certain projects of their own in consequence. While they 
were on friendly terms with the Metropolitan, they did not intend to 
enter into any embarrassing relations with them. 

Major Isaacs seconded the adoption of the report, which was given 
in our last issue, and it was carried. 


PEARSON FIRE-ALARM. 


An extraordinary general meeting of the shareholders in this Com- 
pany was held in London on the 5th inst., when the reconstruction 
of the Company was agreed to on the following lines: ‘‘ Under the 
proposed scheme of reconstruction a new company is to be formed to 
be ealled the Pearson Fire-Alarm, Limited, which will take over all 
the patents, goodwill, assets, and liabilities of the Company. The 
capital of the new company will be £250,000, in shares of £J. 
Each shareholder in the old company will be entitled in respect 
of each share of £1 held by him therein to an allotment of 
one share of £1 in the new company, with the sum of 7s. 6d. 
credited as paid up thereon. The balance of 12s. 6d. remaining due 
on the shares of the new company will be payable as follows—namely, 
Is. per share upon application, 2s. per share after the expiration of 
two months from the date of allotment, and the remaining 9s. 6d. as 
and when called. No call greater than 2s. per share is to be made at 
any one time, and no call is to be made within two months of the last 
call. Mr. Walter Chamberlain, J. P., well known in industrial enter- 
prise in the Midlands, will be the chairman of the new company. Mr. 
Hugh Lewis, the general manager of the Central Insurance Company, 
Limited, will act as managing director of the new company." 


CARLISLE TRAMWAYS. 


The directors in their report for the past year state that the revenue 
account shows a surplus of £3,039. 12s. 11d., being an increase of 
£580. 16s. 5d. as compared with last year, and that the balance of 
profit and loss account, after providing for debenture stock interest, 
debenture stock trustees' remuneration, and writing off the balance of 
the preliminary expenses, was £1,592, which the directors recommend 
should be dealt with as follows: to carry to the fund to meet deprecia- 
tion, raising that fund to £2,000, £926. 2s. 6d.; and to carry forward 
£663. 4s. The car miles run in the period had been 320,129, as 
against 523,044 last year, a decrease of 2,915 miles run; and the 
number of passengers carried 2,216,583, an increase of 205,710 

assengers carried. The revenue account showed the receipts to 
bas been as follows: traffic, £9,139; other receipts, £360—total, 
£9,399. The expenditure included £2,018 for electric energy pur- 
chased, £35,121 running expenses, £418 maintenance and repairs, 


and £801 administration and general expenses, leaving a surplus of 
£3,039. 


TYNESIDE TRAMWAYS. 


The annual meeting of this Company was held at Newcastle recently, 
Mr. W. A. Watson- Armstrong presiding. 

The report of the directors stated that the line from Walisend te 
North Shields was opened for traffic on Sept. 4, 1902, and that from 
Gosforth to Wallsend Oct. 18, 1902. The revenue account dealt with 
a period of about three months’ working, the result of which was a 
surplus of income over expenditure of £233. 5s. 9d. When the calls 
now made upon the Company's shares had been paid, the Company 
would have power, under the Acts of Parliament of 1901, to issue 
debentures upon the Company's undertaking for loans to an aggregate 
amount not exceeding £40,000, and the further amount which could 
thus be obtained would, if required, be utilised towards the payment 
of liabilities in connection with the lines at present laid down. 

The Chairman, in moving the adoption of the report, said the 
Company had made very steady and substantial progress. A great 
part of the line had been opened and had been got into good working 
order. The line to Gosforth, although it had been the dead season of 
the year, had given sufficient indication of its prospects that it would 
be a popular route. With reference to the gap that still existed 
between their system on Shields.road and that of the Newcastle Cor- 
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poration, their revenue continued to be derived for the most part from 
the eastern portion of their line. But this gap, by the limitation of 
the Act of Parliament, must, within six months of date, be closed up, 
and then they would have revenue from passengers travelling westward 
on their system to the system of the Newcastle Corporation. On the 
Neptune-road line a junction would also be etfected with the Newcastle 
Corp^ration's system; but under their parliamentary powers the Cor- 
poration had still some 12 months left to carry out the work at that 
point. He sincerely trusted that when these lines were joined up, and 
the other connection made, the Corporation might see that it would be 
to the advantage of themselves and of the Tyneside Company that they 
should be able to agree upon mutual running powers. With reference 
tothe work in contemplstion, they were making enquiries as to the 
time that it would take to run their line up to Gosforth Park, and, if 
they found that they could get it done in good time for the races in 
June, they hoped to press on with that work so as to be able to get 
the advantage of the summer race meeting at Gosforth Park. 

Mr. J. T. Merz seconded the motion, which was agreed to. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. — 


The ordinary general meeting of the shareholders in this Company 
was held on the 4th inst. at the Central Station Hotel, Newcastle, Mr. 
J. D. Milburn presiding. 

The report stated that the supply of electrical energy continues to 
give satisfaction to the Company's consumers. The installations con- 
nected to the Company's mains during the year are equal to 24,832 
8.c.p. lampe, bringing the total up to about 86,463, aud 2,107,104 
units of electrical energy have been supplied, as against 1,671,971 units 
supplied in 1901. During the past year 11,829 yards of main and 
branch piping and troughing have been laid, together with 22,673 
yards of main and branch cable. The gross earnings for the year 
amount to £14,600. 4s. 9d., and after paying the interim dividend and 
interest on debentures and loans, and providing £500 for depreciation, 
your directors are able to recommend the usual dividend of 5 per cent. 
for the half-year ending Dec. 31 (less income tax), which together with 
the interim dividend paid in August last, makes the dividend 84 per 
cent. for the year, carrying forward £210. 8s. 6d. The Close works are 
now in operation, and a large demand has already been made for a 
supply of continuous current for both power and lighting. The whole 
of the interest on the capital spent upon these works during construc- 
tion has been paid out of revenue. The directors have pleasure in 
advising that Mr. W. D. Hunter, who has been engineer to the Com- 
pany since its inception, has been appointed managing director. 

The Chairman, in moving the adoption of tlie above report, said 
he was glad to state that prosperity continued in the Company's 
affairs. The business was increasing. They were making extensions 
in their business, which were not mentioned in the report. For some 
time past, they had had before them tlie practicability of extending 
westwards; and now he had to advise them that they had entered 
into an arrangement with the Council of Newburn, in which there was 
a considerable population, with considerable industries, by which the 
Company was to supply the district with energy ; and they were now 
setting about the erection of a new station in that district. They 
had had negotiations for some time past with the Benwell Council: 
but these negotiations up to the present time had not had any result. 
If, however, they were able to make an arrangement with Benwell, 
that place would be supplied from the new station they were putting 
down at Newburn. They proposed to provide £500 for depreciation. 
That was a comparatively small amount, but for two or three years 
they had paid nothing to depreciation at all, the reason being that 
they 50 it hardly fair for the shareholders to do so, because 
they were bearing the charges upon the new works which were being 
erected at Forth Banks. These works were now completed. They 
had in position at present 2,000 kw. capacity, and they had room to 
put in generators of not less than 20,000 n.h.p., which would serve 
them for some years tocome. They did their best to supply the needs 
of their customers in lighting, cooking, and for motors, and they had 
under consideration the pont of assisting dwellers in the smaller 
houses to make use of electric light by penny-in-the-slot meters, fixed 
at the Company's expense, especially in the new district. One penny 
would light an 9 for 53 hours. | 


Sir B. C. Browne seconded the adoption of the report, which was 
agreed to. | 


IMPERIAL TRAMWAYS. 


The ordinary general meeting of the shareholders in this Company 
was held at Bristol on Wednesday, Mr. George White presiding. 

The report of the directors for the year ended Dec. 51 last stated 
that the gross receipts of the Middlesbrough, Stockton, and Thornaby 
electric tramways amounted to £49,,254. 16s. Ad., and the number 
of passengers carried to 9,567,027, compared with totals of £48,772. 
17s. ld. and 9,141,183 in the preceding year. The net profit for the 
year is £16,125. The operations of the year on the Corris Railway 
Conipany resulted in a dividend at the rate of 6 per cent. on the share 
eapital, the whole of which is held by this Company. The corresponding 
dividend was 5 per cent. During the year the exchange of securities 
consequent on the reconstruction of the London United Tramways 
(1901) Company, Limited, was duly carried into effect, the Imperial 
Company receiving 34,800 6 per cent. preference and 12,000 ordinary 
shares and £55,800 in cash, and subsequently subscribing for a farther 
4,500 ordinary upon which £1 per share only was called up. As the 
shareholders are cognisant, 5,000 of the fally-paid ordinary shares 
were distributed amongst them in specie by way of interim dividend 
in April last, and the directors now have the pleasure to report that 
they have disposed of the remaining 7,000 fully-paid and 4,500 £1 paid 
ordinary shares upon conditions resulting, as shown bv the accounts, in a 
very substantial profit to the Imperial Company. TheCompany'sinterest 
is now ropresented by 41,500 fully-paid 5 per cent. eumulative preference 
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£10 shares, and inasmuch as the London United Company pays 
dividend at the rate of 8 per cent. on ordinary capital of an equivalent 
total amount to the preference capital, it will be seen that the 
preference shares are unusually well secured, and afford an excellent 
investment for the employment of this Company's funds. The Com- 
pany's revenue account for the year shows exceptional results by reason 
of the important transaction in London United ordinary shares referred 
to above. After payment of the interest on debenture stock and divi- 
dend on preference shares for the whole year, and the cash interim 
dividend on the ordinary shares, there remains a sum of £143,645. 
5s. 10d. for disposal. The directors recommend that the sum of 
£100,000 be now appropriated in the payment of a final dividend for 
the year of £5 per share on the ordinary shares, zhat a farther sum 
of £45,000 be carried to a special account—viz., ordinary dividend 
fund—to be available for future distribution amongst the ordinary 
shareholders, and that the balance of £645. 5e. 10d. be carried forward 
to the credit of the next year's account. The difference in value in 
favour of the Company resulting from the exchange of London United 
aecurities has been credited to the contingencies fund, so that the total 
of the reserve funds had been increased from £92 470 to £120,471. 

The Chairman, in moving the adoption of the report, said that 
owing partly to the sale at a very substantial profit of some of the 
Company’s holdings in the London United Tramways, and partly to 
the working of their Middlesbrough and Corris undertakings, they had 
this year the large sum of £119,145 to dispose of. The directors 
recommended that £100,000 be appropriated in payment of a final 
dividend of £5 per share on the ordinary shares; that £43,000 be 
carried to a special account to be called ordinary dividend fund," to 
he available for future distribution amongst the ordinary shareholders ; 
and that the balance of £645 be carried forward. Moreover in addi- 
tion there was also a difference in value in favour of the Company 
resulting from the exchange of London United securities amounting to 
£28,001, and that they carried direct to contingencies fund, so 
that the total of the reserves for contingencies, renewals, and 
general dividend equalisation fund will be increased from £92,470 
to £120,471, or a sum equivalent to 60 per cent. of the ordinary 
capital. They would remember that the cash value of the London 
United shares distributed equalled about £5 per Imperial ordinary 
share, so that the total distribution during the year would exceed 
100 per cent. He thought they might all congratulate themselves on 
such excellent results. Not only had they paid these large dividends, 
but they had so materially strengthened the reserves and various 
amounts sets aside that the future of the Company was rendered well 
nigh impregnable. As to the future, they had a number of valuable 
assets. [n addition to their Middlesbrough, Stockton, and Thornab 
electric tramways and the Corris Railway, they would have nearly half 
a million sterling still invested inthe 5percent. preferences of the London 
United Tramways Company, and they would have some other invest- 
ments to make with the large balancesin hand. They could, therefore, 
speak with confidence as to their earning capacity not being less than 
8 per cent., whilst backed by the large fund in hand the final distri- 
bution on each year would probably exceed that rate. Amongst other 
matters, he might he might tell them they had in prospect some 
important extensions in the neighbourhood of Middlesbrough, whilst 
in an important financial undertaking, such as the Imperial Company 
was, there must from time to time be opportunities for the profitable 
employment of capital. Having, however, no immediate use for the 
large amount they had in hand, they the more readily came to th 
conclusion to distribute it, as they knew that whenever they had 
the chance of entering upon any promising business which called for 
the investment of substantial sums of capital, their shareholders 
would le only too pleased to have the opportunity of subscribing for 
new shares. 

The report was adopted. 


MORLEY ELECTRICAL ENGINEERING. 


The annual meeting of the shareholders in this Company was held 
at Bradford on 6th inst., Mr. Henry Fox presiding. 

The Chairman stated that the profits for the year amounted to 
£968. 19s. 11d., after providing for debenture and loan interest, bad 
debts, depreciation, directors’ fees, and income tax. 

The management were complimented by the shareholders upon the 
successful year’s working, and it was decided to pay a dividend of 
10 per cent. on the share capital, to write off the adverse balance at 
Jan. 1, 1902, and to carry forward to the next account the sum of 
£239. 8e. 6d. 

The meeting closed with a vote of thanks to the chairman. 


CAMBRIDGE ELECTRIC SUPPLY, 


The annual meeting of the sharcholders in this Company was held 
at Cambridge on the 11th inst., Mr. D. Munsey in the chair. 

In their report for the year ended Dec. 51, 1902, tlie directors stated 
that the rapid increase in the Company's business renders it expedient 
that & new site should be obtained and a new generating station 
erected if they are to be in & position to cope with the demand which 
has grown and is growing beyond all anticipstion. So many Y sin 
tions have been received (amounting at present to over 1,000 lamps) 
for a supply of energy to premises just outside the borough, that after 
careful consideration the e decided to apply for parliamentary 
powers to enable the Company to supply in the surrounding district. 
and negotiations huve been commenced with the Corporation of Cam- 
bridge which it is hoped will lead to a satisfactory result. During 
the year 1902 there has been added to the Company's mains the 
equivalent of 3,833 Sem lampe, making the total 38,556. The 
number of units supplied has been .431,379, an increase of nearly 
50,000 units. The Conipany: after paying all charges, and placing 
£1,000 to depreciation account, has a balance of £5,965. bs. 8d., 


which, added to £118. 19s. 10d. brought forward from last year, 
makes £6,084. 5s. 6d. An interim dividend of 24 per cent. (absorb- 
ing £1,769. 93. 3d.) and interest on temporary overdraft and loan 
(£121. 4s. 11d.) have already been paid, leaving a net balance of 
£4,193. 11s. 4d. Out of this the directors recommend the payment 
of a dividend of 4) per cent., making 7 per cent. for the year. This 
will absorb £3,505. 11s. 6d., leaving a balance to carry forward subject 
to fractional adjustment of income tax of £687. 19s. 10d. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s. d. 
Generation of electrici t cerne "— 2,715 1 3 
Distribution of electricity B . 128 15 6 
Rents, rates, and tages 504 10 2 
Management expenses "et 772 011 
Law ches. ese SE ESO PR Era Eo Ee o DAS AE uE 111 6 
Depreciation in leasehold works, plant, etc. .. ............ 1,000 0 0 
Special charges, insurances, etzůug UDP t 64 5 5 

Total expenditure........... UU D Uf . UR 5,186 2 7 
Balance carried to net revenue account.................. . ee 5,915 0 6 
£11,099 3 1 

; £ s.d. 
e, . Ce asin Exe Vene REA 10,562 1 4 
,, . ecc d Ry! Svo TR o E EE EP cove 25 0 4 
Rental of meterteiivIn e ehem sso 586 3 9 
Transfer 1066: ̃ ti oiris iN AE A 5 17 6 
Cash discounts and sundry recei pft ꝗͥ. 95 3 2 
Rll reai DaN e ENESTE ERES 28 17 0 
£11,099 3 1 

ABSTRACT OF GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s. d 
Capital account—amount receive . 75,384 0 0 
Sundry creditors ........................... e mw 08 A. O 
Net revenue account, less interim dividend.................. 4,195 11 4 
Depreciation fund accoun Um eee 5,190 11 1 
Workmen’s deferred pay......... ... ........... eere 439 1 11 
Amount owing to bankers ..................... . . 4,879 8 

£88,788 14 10 

Cr. Assets. £ 8. d. 
Capital account —amount expended on works 78,166 17 2 
Stores on. b Bet.; 784 6 2 
Stores on capital accounnn UU . 4240 4 1 
Bundry debt 14 . .. 5,202 17 9 
Cash in hand............ ——— reto 5 2 8 
Work in DIOR EMEN 889 7 0 

£88,788 14 10 


The Chairman, in moving the adoption of the report, said the 
progress of the Company was very satisfactory. The shareholders 
would have noticed that 2833 new lamps had been added during the 
year, and the nuinber of units supplied had increased by 50,000. The 
directors had carefully considered what must be done to meet this 
growing demand, and Mr. Swinton, the managing director, would 
give them some explanation of the rg they had taken respecting 
this matter. They were aware that during the year the directors 
called up extra capital, amounting to £8,906. During the year not 
only had they been able to earn their dividend, but they had also been 
able to earn sufficient money to pay 7 per cent. upon that extra WP ons 
They were now undertaking wiring and fitting-up work in different 
houses, and had done work to the amount of £1,264. 10s. As was 
stated in the report, they had placed £1,000 to depreciation. 

Mr. Swinton seconded the motion, and congratulated the share- 
holders upon the Company remaining in a very prosperous condition. 
He explained that the growing demand for electrical energy in Cam. 
bridge made it practically necessary to build a new generating station 
in the near future, and arrangements were now being made for the pro- 
vision of a site. 

The motion was adopted unanimously. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The annual meeting of the shareholders in this Company was held 
on the 12th inst. at Winchester House, Old Broad.street, Ar. H. 8. 
Leon presiding. 

In their report to the shareholders the directors stated that the 
gross profit for the year amounts to £6,066. 13s. 3d., an increase of 
£1,759 over the previous year. The gross receipts show an increase 
of £2,314. Interest and other charges absorb £2,464. 10s. 5d., and 
a further sum of £1,000 has been placed to depreciation fund, which 
now amounts to £3,000. It has been cunsidered advisable to write 
off the whole of the balance outstanding for preliminary expenses, 
provisional order expenses, and consulting engineer's fees, amounting 
to £1,032. 14s. 1d., and to make provision for the discount on the 
issue, and premium on the redemption of the second debentures, 
amounting to £800, a total of £1,832. 14s. 1d., thus relieving future 
accounts from any further charge under these heads. The amount 
remaining to be dealt with, including £2,499. 15s. 11d. brought into 
the accounts from last year, is £4,850. 18s. 7d. Of this sum £2,000 
has been placed to a general reserve fund, and the directors propose to 
divide the balance as follows: (1) by the payment of a dividend at 
the rate of 24 per cent. on the ordinary shares, £1,500 ; (2) and to 
carry forward £1,350. 18s. 7d. A satisfactory redaction has again 
been effected in the cost of production, and under favourable con- 
ditions it is hoped that this will be continued during the current 
year. The directors have decided to replace one of the present gene- 
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rating sets by one by one of larger capacity, and most modern type, to 
meet the increasing business, and this will be ready for use in the early 


autumn. The plant and machinery have been properly maintained 
out of revenue, and are in a satisfactory condition. 

Dr. ABSTRACT OF REVENUE ACCOUNT. £ s. d. 
Generation of electricitTt ene 7,877 18 7 


Distribution of electricity and maintenance of installa- 


po ‚ö»oöͤ ] e EPESA 2,027 4 10 
Rents, rates, and takes . 1,009 8 8 
Management expenses . . . 1,912 7 8 
Legal charges and insurancſege eee q 135 15 3 
ais us oue dea ses bx nex torpe du Qus ed 31 10 0 

Total expendit ure . 12,994 5 0 
Balance to net revenue account . 6,066 16 3 
£19,060 16 3 

Or. £ s. d. 
Sale of current, less bad debt... . 18,344 16 8 
Meter rr, 8 171 8 5 
Installation charges CCC 492 10 9 
Sundry receipts, discounts, etoꝛ-mæᷓ P 52 0 5 

£19,060 16 5 

Dr. BALANCE-SHEET. © £ s. d. 
Oapital account: odere pre pev ness ees ee ve ovre ek SRPI URS 118,000 0 0 
Debenture interest accrued .............c0ce0 © eee . ꝗ 1000 0 0 
Sundry creditors and deposit . 1,670 4 3 
Salaries and wages accrued to end of year ............... 72 15 6 
Reserve account for premium on redemption of debentures 400 0 0 
Depreciation acconnnnnnn een „000 0 0 
General reserve fund account .. 2,000 0 0 
Net revenue account . 2,850 18 7 

£128,993 18 4 

Cr. E s. d. 
Capital sees nnunlõu EE XrE ES uv d pU Md 118,622 10 5 
Deposits with Corporstion of London and others, and 

nil. et 3,066 10 5 
Sundry debtors for curren ie 5,635 1 1 
Other debtors niscicessececeniinuesesesedisuraevinays, 8 389 15 9 
Rates, taxes, insurance, etr., paid in advance 155 3 2 
, . aE aa 806 15 5 
Cash at bank and in hnjAanßqq ů̃ H . . 318 6 1 

£128,995 18 4 


The Chairman, in moving the adoption of the report, said hc was 
sure the shareholders would read the account of the Company's proe 
during the year with a considerable amount of pleasure. They had 
now reached a dividend-paying period, and he trusted that the change 
would be a permanent one. ring the year the Company had 
pursued its even tenour, and nothing had taken place to delay its 


rogress. In his opinion it was to careful, economic, and sound 
nance that they were indebted for the satisfactory position in 
which the Company stood. The sale of current had increased 


hy 14 per cent, while the cost had only advanced by 59 per 
cent. Phat was due to care and judicious economy, and not to 
cheeseparing. The Board were taking powers to pay off the second 
debentures before the time of their redemption. With respect 
to the future, certain contingencies exis which would cause 
them to exercise great caution. The cold - air stores were now 
approaching completion, and he supposed that by the end of the year 
they would be supplying them with electricity. There was going, he 
added, to be a slight revision in their tariff, and though that might 
cause them a temporary loss, it was for their ultimate benefit. 

Mr. E. Schenk seconded the adoption of the report. 

A Shareholder said he had heard a rumour that their directors 
intended to enter into negotiations for the sale of the business to the 
City of London Electric Lighting Company. If that were the case, 
then he theught that the directors shoald have improved the dividend 
instead of writing off a sum with respect to the redemption of the 
debentures. 

The Chairman, in reply, said there was not the slightest truth in 
the rumour that negotiations were pending between them and the City 
Company. They proposed to deal with the second debentures because 
they felt it was the prom oor to do. 

The motion was then adopted unanimously. 


LEGAL INTELLIGENCE. 


MANCHESTER ELECTRICITY WORKS. 
Vibration Troubles. 


Another action in respect of injury to property alleged to have been 
caused by vibration created by the generation of electricity at the 
Dickinson-street power station of the Manchester Corporation was heard 
before the Vice-Chancellor in the Chancery Court of Lancashire on the 
12th inst. As in the previous case, reported last week, an injunction 
was claimed to force the Corporation to abate the alleged nuisance, 
the plaintiff being Mr. E. Barlow, M.P., who owns premises adjoining 
the 5 station in Dickinson- street. It was agreed to adjourn 
the further hearing until January, 1904, on terms, the Corporation 
undertaking to pay the rent of the plaintiff's premises for tho period of 
adjournment, amounting to £880, from y Day, 1902, that being 
the time when they first became vacant owing, as alleged, to the 
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nuisance complained of. The Corporation further undertook to con- 
sent at the adjourned hearing to an enquiry as to da on the basis 
that the damage shall be assessed in respect of the total vibration, and 
not with regard to that caused by the use for electric lighting only 
unless the defendants establish at the hearing that they were entitled 
at the date of issue of writ to generate electricity for both lighting 
and traction without liability for any nuisance occasioned thereby 
without negligence, except so far as negligence may be proved as 
against the defendants. 


DOVER ELECTRIC LIGHTING. 


In the King’s Bench Division of the High Court on Tuesday, before 
the Lord Chief Justice, Mr. Justice Ridley, and Mr. Justice Darling, 
the case of the King v. Mayor of Dover (ex parte Bradley) was hea 
It appeared that a rule had been obtained on behalf of Mr. Bradley, 
calling upon the Mayor of Dover to. show cause why he should not 
hold a poll of owners and ratepayers with reference to the scheme of 
the Corporation to take over and pay for the undertaking of the local 
electric light company and themselves light the town hy electricity. 
A Bill enabling the Corporation to raise the money to purchase the 
undertaking of the company had been prepared and was now before 
Parliament, the necessary resolution of the Town Council under the 
Borough Funds Act had been , and the question now arose with 
regard to the requisite meeting of the owners and the ratepayers of 
the borough to confirm or reject that resolution. A meeting was held 
some weeks ago, at which the Mayor of Dover presided, and apon a 
show of hand the Mayor declared that the resolution was carried. A 
Mr. Bottle, who was said to be a director of a local gas company, then 
handed in a written demand for a poll, and the present applicant, Mr. 
Bradley, said he seconded that demand if nec The town clerk 
said it was not necessary to second the motion, as a poll had been 
demanded and been consented to. The meeting then closed. Mr. 
Bottle subsequently withdrew his demand for a poll, and the Mayor, 
as he had been advised, declined to hold one. e rule now came on 
for argument. 

Mr. Macmorran, K.C., appeared for the Mayor, while Mr. 
Danckwerts, K.C., and Mr. Courthope Munroe represented Mr. 
Bradley, and supported the rule. 

The Lord Chief Justice said he was clearly of opinion that the 
rule must be made absolute. He was by no means clear that a demand 
could be withdrawn after the meeting had separated, but he did not 
wish to express any opinion upon that point. He was of opinion that 
an eflective demand was made by Mr. Bradley, and effect ought to be 
given to it. 

Mr. Justioe Ridley concurred. 

Mr, Justice Darling was of opinion that a demand for a poll 
after it had been accepted could not be withdrawn sie by the 
consent of the whole meeting. Otherwise all manner of collusion 
might arise. 

The rule for a mandamus to take a poll was made absolute, and 
peremptory in the first instance, but without costa. 


“ TUBE ” TROUBLES. 


In the Chancery Division before Mr. Justice Farwell on Wednesday, 
a settlement was arrived at in the action Roberts v. Charing O 
Euston, and Hampstead Railway Company. Mr. Roberts had institu 
the action for an injunction to restrain the defendant company from 
so constructing the electric tube railway at Haverstock-hill as to 
cause a nuisance to himself and family, his complaint being that 
during the night time the household was much disturbed. With the 
concurrence of both parties an order was made staying all further 
proceedings on terms agreed to, with liberty to apply. 


BLACKPOOL TRAMWAYS. 
A Question of Lifeguards. 


At the Liverpool Assizes on Wednesday, before Mr. Justice Walton 
and a special jury, an action was brought on behalf of Maggie Porteous, 
a child of 24 years, who was run over by a Blackpool tramcar. 

It was alleged that the car was not provided with a proper guard. 
The guard in use, it was stated, was of the mat description, which 
had been condemned by the Board of Trade. 

For the defendants it was denied that the guard was defective. The 
same type was used upon a number of Liverpool cars, and also upon 
cars elsewhere. 

Mr. Lancaster, ramways manager to the Blackpool Oorporation, 
said that with the exception of this one accident the guard in question 
had always worked effectively, and he stiH thought it effectual. He 
did not know of any guard absolutely to be relied upon. His opinion 
of the Liverpool plough guards was that they were the worst he 
had ever seen in his life." 

The jury found for the plaintiff for £350 damages, and judgment 
was entered accordingly. 


BRISTOL TRAMWAYS. 
An Obsolete By-Law. 


A case was heard st the Bristol Police Court last week in which 
two drivers in the mp oy of the Bristol Tramways Company were 
summoned, under a by-law made in 1880, for not keeping the regula- 
tion distance of 100 yards apart. 

r Court said that on Feb. 2 he saw three cars in Rupert- 
street, the distance between them being in each case less than 100 
yards. 

Mr. Wansbrough, for the company, said that when the by-law in 
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uestion was made, electric cars were practically unknown, and all 
the old rules and regulations referred to the horse cars. It was 
unreasonable to say that a by-law passed when the number of passengers 
carried on the Bristol tramways was three millions was applicable to 
the present time, when the cars carried 41 millions. He submitted 
that the by-law was of no value, as it was impossible of being 
carried out. 

Sir Herbert Ashman, the presiding magistrate, said it was not 
their intention to convict. As the by-law stood, it was good law ; but 
in that particular case it was impracticable, and all the citizens who 
passed through that thoroughfare must see and know that. 
pany would, however, have to see that the cars were not nearer than 
40 yards apart. The case was then dismissed. 


WINDING-UP COURT. 


On Wednesday Mr. Justice Buckley heard a petition by D. 


Maatschapnij, judgment creditor, for the compulsory winding-up of 
the New Imperial Electric Lamp Company. The offcial receiver 
having presented a report, his Lor 


receiver's powers, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


—— err 


CONTRACTS OPEN. 


Bucharest.—The Post Office invite tenders for 100 kilos of rubber- : 


insulated copper wire by Feb. 25. | 


Lemberg.—The Austrian Government Railways require venders Southampton. 


for electric plant and electric lighting by March 10. 


Bermondsey.—The Council invite tenders for the supply of various 
See 


stores for one year from March 31 next. Tenders by March 2. 
advertisement. 

Ghent.—The Municipality invite tenders for a concession to lay 
down an electric light installation in the town by March 7. A deposit 
of £4,000 is required. 

St. Annes-on-the-8ea. —The Urban District Council invite tenders 
for feeder cables and extensions to induced-dranght plant. Tenders 
hy March 14. See advertisement. 

Barking Town.—The Urban District Council invite tenders for 
overhead line equipment, poles, etc., and underground feeder cables, 
etc. Tenders by March 20. See advertisement. 

Wimbledon.—The Urban District Council invite tenders for the 
supply and erection of a high-tension switchboard and switchboard 
gallery. Tenders by Fel. 25. See advertisement. 

Bury.—The Tramways Committee invite tenders for the supply, 
. delivery, and erection of steel poles, overhead line, section boxes, 
and accessories. Tenders by Feb. 27. See advertisement. 

Battersea.—Tho Council invite tenders for one 300-350-kw. steam 
dynamo, with ejector condenser and steam exhaust and water con- 
nections. Tenders hy 12 noon on March 10. Sce advertisement. 

Kolossvar.—The Municipglity invite offers for plant for an electric 
light and power station. Particulars may be obtained from the Town 
Clerk, Matyas-Kiruly, No. 1 I. 5, Koloszvar. "lenders by March 10. 

Chester.—The Corporation invite tenders for 150  electricit 
meters. Specification, etc., can be obtained from Mr. F. T. Thursfield, 
zi electrical engineer, New Crane-street, Chester. Tenders by 
Feb. 28. 

Brussels.—Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station. Particulars 
may be obtained, free of charge, from the Manicipality, Collège des 
Bourgmestres et Echevins. 

Glasgow.—The Corporation invite tenders for the construction of 
new tramways detailed in specification. Specification, etc., can be 
obtained from Mr. John Young, general manager, 88, Renfield-street, 
Glasgow. Tenders by March 2. 

Halifax.—The Corporation invite tenders for stores required by 
the Tramways aoe ai for 12 months. Forms of tender, etc., can 
be obtained from Mr. F. Spencer, tramways manager, Southern Depot, 
Halifax. Tenders by March 14. 

Weymouth.—The Corporation invite tenders for the construction 
of an electricity generating station, chimney shaft, etc. Specifica- 
tions, etc., can be obtained from the Engineer, Weymouth, after 
22nd inst. Tenders by March 11. 

Madrid.—The Department of Agriculture require tenders for con- 
cession of a narrow-gauge railway from Estella to Vittoria and 
Durango, with a brauch from Arroniz to Lerian. A deposit of about 
£2 is required. Tenders by March 20. 

Halfax.—Stores are required by the Electricity Department of 
the Corporation for 12 months. Forms of tender, etc., can be 
obtained from Mr. W. M. Rogerson, borough electrical engineer, 
Foundry-street, Halifax. Tenders by March 14. | 

Hull.—The Corporation invite tenders for two Lancashire boilers, 
coal conveyor, mechanical stokers, etc., and fuel economiser. Speci- 
fications, etc., can be obtained from Mr. A. S. Barnard, city electrical 
engineer, Sculcoates-lane, Hull. Tenders by Feb. 26. 

Brighton.—The Corporation: invite tenders for the erection of the 
buildings for their new electric power station at Southwick, near 

‘Brighton. Specifications, etc., can be obtained from Mr. Francis J. 
Tillstong, town clerk, Town Hall, Brighton. Tenders by March 2. 

Burnley.—The Corporation invite tenders for supply and delivery 
of 22 electric motorears complete, overhead equipment, and copper 
bonds. Specification, etc., can be obtained from Mr. R. Birkett, 


Mr. Arthur Ellis, M. I. E. E., M. I. M. E., boro 
and manager, Central Offices, The Hayes, Cardiff. Tenders by noon 
on 24th inst. | 


erection of additional Lancashire boilers, steel chimney, 
engine for induced draught, economiser, steam, feed, and other pipes, 
chequer plating, and sundry ironwork. Tenders by March 6. See 
advertisement. | 


The com- 


hip made a compulsory SIRE UD : 
order, with the usual order as to costs, but limited the official 


| Manchester. 


stores, (5) carbons for arc lamps, (4) electricity meters. 
information may be obtained of the Engineer, Electric Light Station, 


borough electrical engineer, Aqueduct-street, Burnley. Tenders by 


March 18. 
Cardiff.—The Tramways Committee invite tenders for supply of 
five Lancashire boilers, ete. Specification, etc., may be obtained from 


h electrical engineer 


Portsmouth.—The Corporation invite tenders for the supply RA 
an an 


Hull.—Tke Electric Lighting Committee invite tenders for two 


steel Lancashire boilers, coal conveyor, mechanical stokers, etc., and 


fuel economiser. Specification, etc., may be obtained from the city 
treasurer (Mr. T. G. Milner), Town Hall, Hull. Tenders by 12 noon 
on Feb. 26. Sce advertisement. 

Homerton, N.E.—The Metropolitan Asylums Board invite tenders 
for electric fire-alarm installations at the Eastern Hospital, Homerton, 
N.E., and the Western Hospital, Fulham, S. W., in accordance with 
pan and specification prepared by the Engincer to the Board. Tenders 

iy Feb. 25. See advertisement. 


Manchester.—The Corporation invite tenders for the whole of the 


| work in connection with the wiring for arc and incandescent lighting 
| of nine sub-stations. 


Specifications, etc., may be obtained from 
hes, secretary, Electricity Department, Town Hall, 
enders by March 5. 

Southampton.—The Corporation invite tenders for construction of 
the permanent way of the proposed new tramways in the Avenue and 
Portswood-road respectively. Specifications, etc., may be obtained at 


Mr. F. E. H 


the office of Mr. J, A. Crowther, borough engineer, Market-chambers, 


Tenders by Feb. 24. 

Burnley.—The Electricity Committee invite tenders for the 
supply, delivery, and laying complete the necessary cables required 
in the lighting and tramway extensions, Specifications, etc., can be 
obtained from Mr. R. Birkett, borough electrical engineer, Aqueduct- 
street, Durnley. "Tenders by Feb. 25 

Merthyr Tydffl.— Hill's Plymouth Company, Limited, Merthyr 
Tydfil, invite tenders for indiarubber, asbestos, etc., steam tubes and 
fittings, electric appliances, ete., for the six months ending Aug. 31, 
1903. Forms of tender may be obtained from the Company at 
Merthyr Tydfil, and must be returned by 25th inst. 

Whitehaven. —Tle Town Council invite tenders for the supply of 
electric fittings and incandescent lamps as may from time to time be 
ordered during the year ending March 31, 1904. Forms of tender 
may be obtained from the Borough Engineer and Surveyor, Town 
Hall, Whitehaven. Tenders by 10 a.m. on March 2. 

Oldham.—Thic Electricity Committee invite tenders for the supply, 
delivery, and erection of cooling towers, motor-driven centrifu 
pumps, motors and switchgear, pip kori and overhead travelling 
crane. Specifications, etc., can obtained from Mr. Arthur 
Andrew, Gas and Water Offices, Oldham. Tenders by Feb. 24. See 
advertisement. 

Bexhill.--The Corporation invite tenders for the supply, delivery, 
and erection of one 300.kw. steam dynamo, one water-tube boiler and 
superheater, and one travelling crane. Specification, etc., may be 
obtained at the office of Mr. W. T. Le Feuvre, borought electrical 
engineer, Electricity Works, Bexhill. Tenders by 12 noon on Feb. 21. 
See advertisement. 

Rathmines (co. Dublin).—The Rathmines and Rathgar Urban 
District Council invite tenders for the supply of meters for electric 
lighting purposes, arc lamp carbons, and general stores for one year 
ending March 31, 1904. Forms of tender may be obtained at the 
office of Mr. F. P. Fawcett, clerk, Town Hall, Rathmines, co. Dublin. 
Tenders by 24th inst. 

Warrington.—The Corporation invite tenders for the supply, 
delivery, and erection of two water-tube boilers and pipework, two 
760-kw. steam dynamos (Willans engines), and extension of switch. 
board. Specifications, etc., can be obtained at the offices of Messrs, 
Preece and Cardew, 8, Queen Anne's-gate, Westminster, London, S. W. 
Tenders by 12 noon on March 4. 

Sunderland.—The Corporation invite tenders for the supply of 
Steam or motor driven surface condenser, motor-driven induced. 
draught fan, storage battery and milking booster, and steam or other 
piping. Specifications, etc., can be obtained from the borough 
electrical engineer, Mr. John F. C. Snell, A. M. I. C. E., Town Hall, 
Sunderland. Tenders by Feb. 27. See advertisement. 


Burnley.—The Corporation invite tenders for the following con- 
tracts in the construction of the branch lines in the Accrington-road, 
Manchester-road, and Todmorden-road: supply of rails, fishplates, 
soleplates, tie-rods, and bolts and nuts; excavator and concretor's 
work ; and platelayers’ work. Specifications, etc., may be obtained 
on application at the office of Mr. G. H. Pickles, borough surveyor. 


Birkenhead.—The Corporation invite tenders for the supply and 
delivery of various stores and materials as required at the electrici 
works during the year ending March 31, 1904. Particulars, wit 
specifications, etc., may be had and samples inspected on application 
to Mr. William Bates, A.M.I.C.E., boreugh electrical engineer, 
Craven-street Generating Station, Birkenhead. Tenders by March 11. 


Battersea, 8.W.— The Borough Council invite tenders for the 
supply of the following materials required by the electricity 
department from March 31: (1) coal, (2) oil and engine-room 
All 


Lombard-road, between 10 and 4 (Saturdays 10 and 1). Tenders by 


March 2. 
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Stookpert.—The Tramways Committee invite tenders for laying 
the permanent way of their electric tramways (including concrete 
foundations and paving, but excluding bonding) in four sections, 
having a total length of about two miles double line and about 
half-mile single line, including three double junctions, two single 
junctions, and three single curves, ‘‘ special work." Specifications, 
cte., may be obtained from Mr. John Atkinson, A. M. I. C. E., borough 
surveyor, Central-buildings, Stockport. Tenders by Feb. 28. 


Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. A limited number of copies of a draft 
agreement upon which the Council is prepared to grant the right, 
together with 3 ee of township, s ted route, and other details, 
can be obtained upon 1 to Messrs. Davis and Soper, 54, St. 
Mary's-axe, London, E. C., London agents of the municipality, by 
whom sealed tenders, endorsed Tramways,” will be received up to 
noon on Feb. 26. 

Rangoon.-—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all gy dn within the limits of 
Rangoon Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, ete. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed caver, 
ae President, Municipal Committee, Rangoon, and marked 
“ Electric.” 


RESULTS OF TENDERS. 


Swansea, —The Town Council have:accepted the tender of H. Coles, 
at £355, for lighting the telephone exchange. 


London.—The Central Electric Company have decided to instal 
Anona 3,000-h.p. Willans engine for direct coupling to an Oerlikon 
alternator. 


India. — The contract for the three-phase switchboards required by 
the Bengal-Nagpur Railway Company has been placed with Messrs. 
Kelvin and J. White, Limited. 

Isle of Man.—Messrs. Belliss and Morcom have secured the 


contract for two 450-h.p. engines for coupling direct to Witting Bros.’ 
generators in connection with the tramways. 


Natal.—The Natal Government Railway have placed the order for 
the main and all the distribution boards required in connection with 
the eleçtrical equipment of their works with Messrs. Kelvin and 
J. White, Limited. 


London. — The Chelsea Electricity Supply Company have placed 
an order with Willaus and Robinson, Limited, Rugby, for two 
550 -h. p. compound engines for direct coupling to dynamos made by 
the Electric Oonstruot ion Company. 


Yarmouth.—The Town Council have accepted the tender of Messrs. 
Babcock and Wilcox, Limited, at £1,731. 13s, 6d., for supply ef two 
250 h.p. boilers and economiser; and that of Veritys Limited, for 
carbons, at £4. 13s. 34d. per 1,000 pairs. 


Ipswich. The Corporation have received the following tenders for 
26 electric tramway cars. Messrs. Kennedy and Jenkin, 17, Victoria- 
street, Westminster, consulting engineers: 

British Thomson-Houston Company, Rugby (British 

Electric Car Co.'s car bodies and trucks—own 


electrical equipment £15,000 0 0 
British Westinghouse Manufacturing Company, 

London (British Electric Car Co.—own) ............... 15,019 18 0 
British Westinghouse Manufacturing Company 

. (Brush—own) (accepted) aaaea 15,149 18 0 
Brush Electrical Engincering Company, Loughborough, 

/// oa iss ee ttndoni nus aniiramaes dda bo Cabe edd 15,170 17 0 
British Electric * ar Company, London (own —West- 

inghouse or B T.-H)))ꝝ i 15,191 11 2 
Witting Bros., London (Brush—own ''S") ............ 15,489 3 0 
Allgemeine Elektricitäts-Gesellschaft, Berlin (Brush 

J) T rnc 15,404 12 0 
G. F. Milnes and Co., Hadley (own— Witting) ......... 15,393 12 0 
Brush Company (own —B. T.-H.)hũñ PP 15,424 6 0 
British Thomson- Houston Company (Brush —own) .., 15,5655 0 0 
G. F. Milnes and Co. (own—B.T..H.)  .................. 15,581 11 0 
Witting Bros. (Milnes bodies, McGuire tracks — 

PCTTTUUUUVUCVCVCVCVCVCVVCVUVUVVUVUVCVCVCVCVCVœU vn uanduaseeerass 15,827 3 0 
British Thomson-Houston Company (Milnes bodies, 

l'rush trucks o 12 . . 15,667 0 0 
Brush Company (own Westinghouse) 15,679 4 6 
British Thomson-Houston Company (Brush bodies, 

Brill or Milnes trucks—own) ............ . 15,745 0 0 
G. F. Milnes and Co. (own Westinghouse) 15,781 18 0 
Dick, Kerr, and Co., London (Electric Tram and Rail- 

way Carriage Works Own) . - 15,790 8 6 
British Thomson-Houston Company (Milnes bodies 
-" ie n nnd trueks—own) n 15,849 0 0 

idlun ilway Carri and Wagon Com ; 

Shrewsbury (Brill trucks B. T. H.). . ae : . 16,460 18 0 
United Augsburg Manufacturing Company, Nurnberg 

(Schuckert equipment) (tools omitted) .................. 17,538 16 8 

Note.—The designation in parentheses refers to car bodies and 


trucks and electrical equipment. 
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Lancs. and Yorks Railway Compeny.—Meesrs. Dick, Kerr, 
and Oo. have sublet the exciter engines for the power house for 
supplying the Liverpool-to-Southport Railway with electrical energy 
to Mesars. Willans and Robinson, Limited, Rugby. 

Colohester.—The Corporation have accepted the following 
tenders: Messrs. Henley, for supply of the cable required for the 
extension of the Lexden-road main, £172; Mather and Platt, Salford 
Ironworks, for a 136-kw. dynamo for direct coupling to a Davey- 
Paxman engine, £2,209. 


Shipley.-—Messrs. J. G. White and Co., Limited, have received the 
contract for the complete construction of the Shipley tramways—i.c., 
the first section of the Mid- Yorkshire scheme, for which powers are at 
present being obtained. The total estimated cost amounts to £450,000, 
including permanent way, overhead, tramcars and equipments, and 
cables. e present contract amounts to £65,000. 


BUSINESS NOTES. 


TRACTION. 


Kirkoaldy.—The electric cars will be running in about two weeks’ 
time. 

Ipswich.—Oonstruction of the Wherstead-road section of the 
electric tramways is being proceeded with. 

Middlesbrough.—The borough engineer has reported to the Streets 
Committee with reference to some proposed tramway extensions in the 
town. 

Worthing.—The result of the poll on the tramway question is 
as follows: votes for, 2,968; against, 1,019. Voters for, 2,186 ; 


against, 800. 

Blackpool.—The Corporation Tramways Oommittee have agreed 
to follow their usual practice this year and raise the fares during the 
summer months. 

Shoeburyness.—As soon as the Board of Trade have confirmed the 
light railway order the Southend Corporation intend to proceed with 
the construction of the lines in this district. 


Ashton.—Application is to be made to the Board of Trade for 
sanction to borrow the sum of £50,000 for the purposes of the Ashton 
Corporation Tramways Orders, 1900 and 1901. 


. Teddington.—Notice has been given to the tramway company by 
the Council to take steps to sand the track and keep the same in good 
condition for traffic, especially during frosty weather. 


Ossett.—The constitution of the Light Railways Special Com- 
mittee has been rescinded, and it has been decided that the whole of 
the members of the Council shall form that committee. 


Devonport.—Next Thursday the Light Railway Commissioners 
will hold an enquiry into the application of the Borough Oouncil to 
construct a light railway from the borough boundary to Crownhill. 


Poele.—Opposition will be offered by the Town Council to the 
Bill of the Bournemouth Corporation to acquire the undertaking of 
the Poole and District Electric Traction Oompany, Limited, and for 
other purposes. 

Airdrie.—Approval of the Town Council has been given to the 
construction of the tramways by the British Electric Traction Com- 
pany being proceeded with, beginning at the western termination at 

irkwood-street. 

Bradford.—4A sub-committee of the Tramways Committee has been 
appointed to meet the owners of the tramway line in Shelf, with a 
view to reopening the negotiations for the disposal of the undertaking 
to the Corporation. 

Holland.—The Minister of Publio Works in Holland has autho- 
rised the construction of an electric railway from Amsterdam to 
Harlem. The line ought to be completed in two years. The conces- 
sion i8 for 50 years. 


Bromiey.—The Urban District Council have been authorised to 
apply the public funde in oppoeing the Bill now pending in Parliament 
for empowering the British Electric Traction Company to oonstruct 
tramways in the district. 

Nottingham.—The service of electric cars on the Basford and 
Bulwell section was temporarily disorganised one day last week owin 
to the breaking of a guard wire, but the mischief was only slight iud 
a repair was speedily effected. ° 

Cheadle.—Mr. Jno. Atkinson, the borough surveyor of Stockport, 
will be associated with the Cheadle District Councils engineer in the 
tramway construction, in regard to which an agreement is being 
arranged between the two authorities. 

Street Tramways.—A parliamentary return relating to street 
tramways states that in 1902 there were 1,484 miles of tramway 
lines open in the kingdom. The number of passengers carried was 
1,394, 452 983, and the net receipts £1,861,418. 

Aberdeen.—<As a good many complaints continue to be made with 
regard to the insufficiency of the tramway service at meal hours, the 
Tramways Committee have arranged that on rainy days six rush-hour 
cars shall be placed on the routes instead of three as at present. 


Huddersfield. —At the quarterly meeting of the Town Council on 
Wednesday Mr. T. H. Moore, in moving the adoption of the minutes 
of the Tramways Committee, said the Corporation had saved somes 
thing like £17,000 in the reconstruction of their tramways for electric 
traction. 

Llanelly.—4A special meeting of the Council was held on Thursda 
last week to further consider the agreement with the British Insulated 
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Wire Company. Conciliatory clauses are now being prepared, which 

are to form the subject of a conference between representatives of the 
two bodies. 

Hindley.—On Saturday the new electric tramway from Hindley to 

Atherton was opened by the South Lancashire Tramway Company for 

traffic. The cars are of the same style as those on the 

Wigan Corporation tramways, with the exception that they are a 


larger size. 
Nelson.—A trial trip over the new tramways has taken place, the 
run being between the Uolne and Barrowford boundaries. The com. |. 


mittee have informed the Board of Trade that the line is now ready 
for inspection, and it is expected the oars will be running for public 
traffic very soon. 

—The water engineer having made a report to the 
Water Committee as to the manner in which the water-mains in the 
borough will be affected by the laying of tramways, the matter has 
been referred to the town clerk and the water engineer, with instruo- 
tions to report further. 

Batley.—The British Electric Traction Oompany have settled 
terms with the Oorporation in nd of that portion of the line 
which runs through the borough of Stainoliffe, en route for the Spen 
Valley, but all negotiations regarding the running of the trams in the 
borough of Batley have been broken off. 

Leeds.—Two deputations have waited upon the Tramways Com- 
mittee of the City Council urging the construction of tramways along 
Olarendon-road and New Pepper-road, Hunslet, respectively. The 
committee in each instance promised to consider the proposals before 
applying for their next provisional order. 

Willenhall.— According to the rapidity with which the work is 
being accomplished, the laying of the tramway from Willenhall to 
Walsall will not take very long. The distance is three miles. Several 
trial trips have been made over tha line between Darlaston and Moxley, 

: which some time ago was equipped for the electric traction. 

Manchester and Salford Dispute. —It was stated authoritatively 
ata meeting of the General Purposes Oommittee of the Manchester 
Corporation on Wednesday that the only course now open to the 
parties to the above dispute is to refer matters to the Board of Trade, 
all negotiations between them having proved quite fruitless. 

“Tube” Bills Deferred.—The town clerk of St. Marylebone 
reports to the Borough Council, with rd to the two projected tube 
railways from Clapham Junction to the Marble Arch, that they cannot, 
he understands, be possibly proceeded with this session of Parliament, 
pending the sitting of the Royal Commission on London Locomotion. 


Dewsbury.—Major Druitt and Mr. A. P. Trotter on Wednesday 
inspected the tramway system which has been constructed by the 
British Electric Traction Company at Dewsbury, Thornhill, and 
Ravensthorpe. The inspectors appeared satisfied with the line and 


equipment, and granted a certificate for the temporary running of 
the cars. 


Foreign Motorcars.—Figures for imports of motorcars from abroad 
during last month show that no fewer than 540 cars were imported, 
while in January of last year only 173 were brought over. The total 
value of the cars and parts p eden during January amounted to 
£167,112. On the other hand, British exports of cars and parts were 
enly £16,876. 

Hove.—The Town Council, by 21 votes to 17, have decided to refuse 
the offer of the British Electric Traction Company to give the Council 
eontrol of the tramway undertaking through Hove and rent it from 
them provided the Council would not oppose the company's Worthing- 
to-Brighton Electric Tramway Bill, and would grant them certain 
other concessions. 

Sale.—A well-attended meeting of ratepayers was held on Monday 
night with the object of taking stepe for the protection of the interests 
of the ratepayers in so far as they are affected by the proposed deal 
between the District Council and the British Electric Traction Company. 
As an outcome of the meeting a proposal is on foot to form a ratepayers’ 
defence association. ` 

Heanor.—The District Council have agreed not to oppose the 
tramway scheme for this district provided the promoters undertake to 
grant certain clanses agreeing to carry out the schedule widenings and 
such other wideninge as the Oouncil may deem necessary, and that 
the question of what widenings were necessary should be settled by 
the Board of Trade. 

Eowley.—Complainte have been laid before the managers of the 
Dudley and district light railways respecting the workmen's cars, and 
the company have promised that every effort wil be made to acvom- 
modate the workmen with a better service of cars, and also that weekly 
workmen's tickets will be issued. The construction of the new tram- 
way is to be pushed forward as quickly as possible. 

Folkestone —Lord Radnor has given his consent to the proposed 
construction of a tramway from the central station to the town hall, 
and the Town Council sre applying for the necessary powers. The 

uestion of the supply of current for the tramways will be brought up 
or consideration shortly. The surveyor will probably be asked to 
report upon the cost of constructing a generating station. 


Swansca.—The electrical engineer has been instructed to enquire 
into & complaint which has been made with regard to the alleged 
danger arising from the use of ths overhead trolley system on certain 
parts of the tramways. With reference to the adoption of a system of 
electric traction for the propoeed extensions, an interview has been 
arranged between the Tramways Committee and the tendering firms. 


Haetings.—At this place the tramway scheme proud by Mr. 
Murphy is giving rise to further opposition, this time in the 
St. Leonards district. On Thursday last week a meeting was held at 
St. Leonards in opposition to the Bill now before Parliament in favour 
of trams along the front line and down London-road, St. Leonards, 


decided to stud 
traction. 
line, a distance of more t 
will be able to utilise the water power at the falls of Trolheita for 
generating electric energy, while Norway will find sufficient power at 


and the result was the appointment of a strong committee to take the 
matter up. | 


ment of the Swedish State Railways have 
the queetion of substituting electrical for steam 
rst attempt will be made on the Christiania-Malmó 
n 340 miles. The Swedish Government 


Sweden.—The 
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ykkelerud. 

Ashton-on-Mersey.—At a meeting of ratepayers last week, a resolu- 
tion was unanimously authorising the Urban District Oouncil 
to oppose in Parliament the North Cheshire Tramways Bill, which is 
promoted by the North Cheshire aruba h Company to empower the 
company to construct tramways in the urban district. Another resolu- 
tion which was passed authorised the Council to oppose the Manchester 
Southern Tramways (Cheshire) Company's Bill. 

Westminster. — The Council have resolved to instruct their 
solicitors to take such action in connection with any tube railways 
affecting the city as would secure that no station be so situated that 
its traffic would be discharged direct into the Strand, but that the 
stations should be arranged with exits in side streets. In the event, 
however, of power being given to build a station in the Strand, it 
should be conditional upon the street being widened to 80ft. 


Mid-Yorks.— As will beseen from another column, the contract for 
the construction of the tramways in the Shipley district, including 
permonuat way, overhesd and tramcar equipments and cables, has 

n let to Messrs. J. G. White and Oo. We understand that the 
letting of this contract marks the first practical step towards the con- 
struction of the tramways which are embraced in the Mid-Yorks 
scheme, the total estimated cost of which amounts to £450,000. 


New Tube Scheme. —It is stated that a petition will be presented 
to Parliament shortly for & suspension of Standing Orders to permit 
the late introduction of s Bill for the construction of an underground 
tube railway from Hammersmith, along Piccadilly and through the 
City, to Tottenham and Walthamstow. This is understood to be 
practically the same scheme as fell through last year owing to the 
withdrawal of the London United Company from the amalgamation 
project. l 

Paddington.—The Borough Council have received a letter from the 
London Oounty.Oouncil intimating that, in the absence of any local 
contributions towards the street widenings which the projected. electric 
tramway from the Marble Arch, along Edgware-road to Cricklewood, 
would involve, and in the absence, too, of the necessary consents 
to the projects of the local authorities concerned, the Courcil have 
decided that the application to Parliament shall not be further 
proceeded with. 

Birmingham.—Negotiations are still going on between the City 
Tramways Oommittee and the British Electric Traction Company with 
reference to the question of municipal or private control of the tram- 
ways in the city and surrounding districts. The offer of the cofapany 
will come before the committee for acceptance or rejection on Tucaday, 
until which time it would be wrong to assume on the meagre informa- 
tion available that a working agreement has already been arrived at, 
as has been rumoured. 

Kilmarnock.—Messrs. Kennedy and Jenkin are to be asked to 
prepare the necessary parliamentary plans in connection with the pro- 
posed tramway between Beansburn and Riccarton, and plans and 
specifications for the work will be got ready at once so as to get on 
with the scheme as soon as possible. Arrangements are being mado 
to take a plébiscite of the ratepayers as to whether or not they are in 
favour of the scheme, and, if so, whether they would prefer to bave it 
carried out by the Oorporation or let to a private company, 

Lewisham.—The Borough Council sre lodging a petition against 
the Bill promoted by the Beckenham Urban District Council for 
powers to construct tramways in their district. The principal ground 
of objection is a clause giving ponet for increasing the carriage-way 
by reducing the width of the footway. The promoters intend to use 
the overhead electric system of traction. A special committee of the 
Borough Council have been appointed to confer with the London 
County Council upon tramway communication within this borough. 


Shipley.—Mr. A. P. Trotter on Wednesday made an inspection of 
the overhead equipment of the tramways in the area of the District 
Council and of the plant at the electricity generating station. After 
his examination the inspector expressed himself well satisfied with 
what he had seen. Mr. Trotter also gave the necessary sanction to 
the proposal of the Shipley Council to substitute an earth connection 
on the tramway track for the present earth-plate connection at the 
generating station, the object of the change being to eliminate any 
danger of electrolysis to gas and water pipes. 

Bolton.—Estimates of cost of an additional loop line between 
Springfield-lane and Dunscar Bridge have been approved by the 
Tramways Committee. Estimates for repaving Bury and Folds roads 
tramways, of laying a double track on Chorley Old-road, and repaving 
the Horwich section have also been approved. The question of a eon- 
ferenoe between the South Lancashire Tramways Company and the 
Corporation as to running powers has been deferred. The receipts 
from April 1 to date are £75,144. Os. 6d. ; corresponding period last 
year, £66,873. 11s. 6d. ; increase, £6,270. 9s. 

Bombay.—One of the chief reasons assigned by the Bombay Oor- 
poration for the municipalisation of the tramways is the introduction 
of electric traction. As the dispute in the matter of purchase is still 
pending, says Jidian Engineering, the more practical members are 
anxious, as one step towards the consummation of their hopes, to 
introduce electric lighting now, and if they gain the day before the 
Privy Council, to extend their contract to cover the additional power 
required. An agreement will be sealed with the Brush Electrica] 
Engineering Company for the necessary installation, 
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Ilford.—The Tramways Committee have drawn upa scale of the pro- 


pee fares by the electric trams, there being six 4d. distances between 
roadway and Chadwell Heath, and full distance 2d. ; two 4d. distances 
between Broadway and Loxford Bridge, Barking boundary ; and four 
155 distances between Broadway and Barkingside. The distances, 

own Hall to Seven Kings Brook and Hainault Bridge to Horns 
Tavern, will each be 1d. fares. These rates have been adopted hy 
the Oouncil. Advertisements will shortly be issued for clerks, a 
car-shed foreman, chief inspector, two inspectors, motor drivers, and 
conductors. 

Hamilton. —At the monthly meeting of the Town Council a report 
was submitted of a meeting of representatives of the joint burghs of 
Hamilton, Motherwell, and Wishaw with the representatives of the 
tramway company on the subject of the provisional order which is 
being promoted by them for the extension of their tramway system in 
Mid-Lanark. In view of the answers by the company, and no 
arrangement being arrived at between the joint burghs and the com- 

ny, the report concluded by stating that no progress could be made 
in settlement of the burgh's opposition to the order. Further negotia- 
tions are to be carried on. 

Additional Traffic Returns.—Anglo-Argentine, £619 increase ; 
Barcelona Ensanche y Gracia, £87 increase; Barcelona, £100 decrease; 
Brisbane, £193 decrease (month of January, £10,649, increase £483); 
British Columbia Electric (month of November), £377 increase ; 
Buenos Ayres and Belgrano Electric, £257 increase (month of 
January, £13,093, increase £934); Calcutta, £733 increase; Cape 
Town (month of January), receipts £17,191, expenditure £10,043; 
Isle of Thanet Electric, £24 increase; Mexico Electric (month of 
December), receipts £42,520, expenditure £25,400; Perth Electric, 
£170 increase; Port Elizabeth (month of January), receipts £4,500, 
expenditure £2,258. 

Hull.—It is proposed to contribute £14,000 towards the relief of the 
rates from the profi.s of the tramway undertaking last year. The 
gross income was £91,400, the working expenses £47,768, interest 
and sinking fund absorbs £18,272, and the balance is £25.360. The 
dispute with the tramway employés has at last been settled on the 
following lines: the men are to give a trial to the revised list of turns 
compiled by the tramways manager, Mr. J. Mc. Coombe, which, it is 
thought, will be a more convenient system, though, of course, it will 
not, nor is it intended to, lessen the average number of hours worked 
per week—namely, 60. The question of a double shift is to be deferred 
until some future occasion. 


Stoke Newington.— Reporting to the Borough Council on the City 
and North-East Suburban Electric Railway Bill, the General Purposes 
Committee usk the Council to decide that in their opinion the 
necessity for such railway accommodation is urgent, and the mode 

roposed by the Bill for meeting the needs of the districts of North- 

ast London is in principle right, and that the details are deserving 
the consideration of Select Committees of both Houses of Parliament. 
With reference to the proposal of the North Metropolitan Tramways 
Company to reconstruct their tramways in this borough for electrical 
working on the overhead trolley system, the committee recommended 
the Council to require that the road be paved with hard wood in lieu 
of granite. 

Handsworth.—Notwithstanding the opposition which will be made 
by the District Council to the Bill of the South Stattordshire Tram- 
ways Lessee Company, to be brought before Parliament in the ensuing 
session, there is every probability of the electric tramways running 
from the West Bromwich boundary down to the New Inns within a 
very short time. The only difficulty which has stood in the way ia 
the price of £6,000 asked by the company for the old metals. It is 
understood that the company have now considerably reduced their 
demand, and that there is every probability of a speedy settlement. 
As soon as this has been accomplished, a provisional agreement will be 
entered into between the Council and the British Electric Traction 
Company for the latter to work the line. 


Halifax. —It seems that quite recently certain complaints have been 
made by the tram-drivers as to a new brake the committee are trying. 
Happily this prejudice of the men has now been overcome. In con- 
nection with the matter a meeting of the tramway employés was held 
on Friday, when a report of a deputation which had waited upon the 
committee, stating that they thought the new brake a decided improve- 
ment, but would be better able to judge of its etliciency after a trial 
on tho road, was adopted. A resolution was also passed denying that 
complete satisfaction with the brake had been expressed by the inen's 
deputation, and protesting that the grievance still existed, and if 
something was not done the tramway employés would place the whole 
facts before the public, who, they bontentied: were as much concerned 
as the employés themselves. 

New York.—A New York inessage, dated Tuesday, states that a 
great snowstorm has taken place there. The elevated and surface 
traction lines were badly crippled bv the storm. Early suburban 
trains, which had to plough through the drifts, arrived from half an 
hour to a full hour late. All the street traffic was congested, trucks 
occupying the trolley tracks, from which the snow had been swept. 
Although the elevated service was not so badly hampered by the snow 
as by the ice the day before, crowding and delay were the features of 
overhead travelling. Thousands of persons, after taking in the situa- 
tion in the streets, sought the elevated lines in preference to the surface 
cars, with the result that the none too frequent trains were taxed to 
their utmost capacity, and the station platforms were lined deep with 
passengers clamouring for a chance to get to business. 


Dartford.—An enquiry was held on Wednesday by the Light Rail- 
way Commissioners into the application of the Urban District Council 
to construct a section of tramway, which with existing and authorised 
lines would make a continuous route from London to Gravesend. 
There are other proposals for tramways between Gravesend and Maid- 
stone. The application was strongly opposed by the South-Eastern 


Railway Company. Mr. Vincent Hill, the general manager, stated that 
they regarded the tramways as a great peril to their traffic. Asa 
result of the opening of the Thanet tramways, the passengers booked 
on the railway between Margate, Broadstairs, and Ramsgate had fallen 
from 760,000 to 275,000 in the 12 months. The Commissioners 
intimated that they were not prepared to sanction the line except for 
a short spur out of the town, and as this was still opposed by the 
railway company a decision was reserved. 


New Issue. — Messrs. Sperling and Co. have made a further issue of 
£175,000 of 44 per cent Vancouver Power debentures of £100 each 
of the British Columbia Electric Railway Company, Limited, part of 
an issue of £220,000, on each of which will be endorsed as additional 
security a 44 per cent. first mortgage debonture of £100 of the 
Vancouver Power Company, Limited. The issue of £220,000 has 
been created for the purpose of acquiring the bulk of the share capital 
of the Vancouver Power Company at par. The debentures, which are 
redeemable in 1953, are secured (next after the company's first mort- 
gage debentures for £250,000) by a mortgage and floating charge on 
the undertakings, property, and assets of the company, and in addition 
there is the charge on the undertaking and property of the Powor 
Company and a sinking fund. The net earnings of the British 
Columbia Company for the 12 months to March 31 last were £45,299 
while the earninga of the company from that date to Dec. 51 last show 
an approximate increase of 28, 980 over the corresponding period of 
the previous year. 

North-Eastern Railway.—S ing at the meeting of proprietors 
of this :ailway last week the Chairman said there had been a total 
decrease in passenger receipts of 2°55 per cent.; of that 0°84 was in 
first class and 2°35 in third class. It was estimated about one-third 
of this falling off was due to the competition of tramways in the neigh- 
bourhood of Newcastle, Gateshead, and Tynemouth; the rest was 
pretty generally distributed, but mainly over the north district, and 
might be owing to bad weather or shortness of trade or they knew not 
what. In order to try to meet that loss the directors had resolved, as 
stated at the last half-yearly meeting, to electrify about 37 miles of 
railways in the neighbourhood of Newcastle. They believed that in 
that way they would be able to give a more frequent and elastic service 
of trains to the public, and also to show considerable economy as 
against locomotive working. They had hoped to have a service of 
single self-contained motor vehicles established for the same object 
between the Hartlepools by this time, but, unfortunately, there had 
riety a delay in the construction of the engines, which was not their 
fault. 


Dundee.—On Monday the Tramways Committee decided to take a 
plébiscite on the subject of Sunday car running. In eonnection with 
the defects which have developed in certain of the boilers at the central 
electric station, to which reference was made at a recent meeting of 
the Town Council, a report was submitted to a meeting of the Tram. 
way Committee on Monday. It was stated that a flaw had occurred 
in another boiler at the station, and that the acting engineer had 
instructed repairs to be made, Discussion took place, in the course of 
which it transpired that of the eight boilers installed at the station 
five had developed defects, necessitating repairs. Several members 
characterised this state of matters as very serious, and one which called 
for immediate attention on the part of the Town Council. In reply 
to a question, it was stated that of the two new boilers, which are of . 
a different type, one was almost ready to be put in operation. On the 
part of members there was a decided expression of opinion that prompt 
action should be taken to ensure the efficiency of this portion of the 
generating plant. The Visiting Committee reported as to the con- 
dition of the boilers, and it was resolved to call in Mr. James Gordon 
consulting engineer, to report on the boilers of the establishment. 


Royal Commission on London Trafüc. —Speaking on the reply 
to the Address in the House of Commons on Tuesday, Mr. Gerald 
Balfour gave some explanation of the appointment of this Commission. 
As to what would happen to schemes now before Parliament, he said 
it was true that in appointing a Commission of this sort the Gcvern- 
ment were aware that one of the arguments against that course of 
action was the possibility that enterprises might be seriously checked 
during the time of the enquiry. But, having regard to the difficulties 
experienced last year in connection with the schemes of tube railways, 
and especially to the extreme difficulty of arriving at anything like 
unity of purpose as to tle various proposals made, they came to the 
conclusion that on the whole it would be desirable to appoint a Com- 
mission of this kind, even at the risk of delaying, to some extent, the 
carrying out of schemes, which otherwise might have passed through 
Parliament. It was not possible for him to lay down any general 
principle as to schemes that might come before them during the period 
over which the Commission extended. His information, however, led 
him to say that probably there would be some schemes which it would 
be desirable to stop on the second reading, and not send to a committee. 
and that there would be other schemes which undoubtedly should be 
sent to a committee and very likely passed into law. 


Transportation in London.—Entertained at a dinner given by 
the Mayor of Kensington to the mayors of the adjoining boroughs on 
Wednesday evening, Mr. Yerkes spoke at some length on the trans- 
portation problem in the Metropolis. In London to-day the conditions 
were worse than they were in any civilised city that he knew of. Our 
street-car companies, as he might call them, were few, and with the 
exception of the outskirts they were extremely poor. There seemed 
to be no system; but it was eminently necessary that some system 
should be organised in London which would do the people some good. lu 
America they had a five cent fare, which was 25d., and for that fare 4 
man could ride almost anywhere hechose. In New York City they had 
the best system of transfers of any city he knew— better than Chicago, 
because the city was better arranged. Mr. Yerkes said his idea was to 
make the fare 2d. for almost any distance. As far as tube lines were 
concerned, we must there have 2d. fares for almost the whole of the 
lines. Where one crossed the roads and had & change of stations 
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there must be a free transfer at those points. He took it that the 
Railway Commission that had been appointed was jase para of gentle- 
men of good common sense and judgment. They would look into all 
these matters, and they would sift out the good and throw aside the 
bad. All they wanted was the proper kind of information. 

Development in Lancashire.—Rapid progress is being maintained 
in g out the comprehensive scheme for coupling up the populous 
districts surrounding Liverpool and Manchester by electric tramways. 
By means of interoommunication with municipally-owned tramway 
systems, as evidenced in the connecting link with the Liverpool Oorpo- 
ration line at Knotty Ash, the company look forward confidently to 
establishing a much-desired and long-needed continuous belt of tram- 
ways throughout the important commercial and manufacturing districte 
of South Lancashire, and this ideal will ere long be realised. It is 
also intended to co-operate, wherever possible, with the railway com- 
panies for the mu advantage of the contracting parties, as well as 
the convenience of the travelling public, the idea being that the tram- 
ways are not merely competitors with but feeders of the railways in 
many cases. The feasibility of this part of the scheme was demon- 
strated eome months ago, when a ments were made whereby 
8 and parcels can be booked through to Southport via the 

heshire Lines Railway, and vice versa. Similar arrangements have 
been entered into with the Great Central Railway, and came into 
operation yesterday. Further T aad will, of course, be 
watched with keen interest, particularly in view of the negotiations 
for through goods traffic by electric tramways from the Liverpool docks 
to the great textile centres of Lancashire. 

British EJectrical Superannyation Fund.—The report of the 
managing trustees of the above fund for the year ended Dec. 31 last, 


states that since the end of 1901 the net membership has increased by 


en 80 per cent.—viz., from 81 to 145. Nine new companies, 
including the City of London Electric Lighting Company, joined the 
fand during the 
companies, as at 
adhesions which may be looked for from companies outside the B. E. T. 


ear. 


organisation, the abeorption of the E.P.D. group of undertakings by 
the B. E. T. will probably result in a large increase of the present figure 
The receipts of the fund from all sources to 
Dec. 31 last amounted to £2,785. bs. 2d. The decrease, as compared 
with the figure shown in the last accounts, is due not merely to the 
riod covered by the accounts now presented, but also to the 


by the end of the year. 


shorter 
diminution in the number of lump sum commutation payments. 


rg yments, each of £25, amounted, for the 18 months ended 


: 1901, to no less than £1,150, almost entirely contributed by 
the B.E.T. During 1902 there were only seven such lump sum pay- 
ments. Notwithstanding the increased membership, the management 


expeuses have been reduced, and every endeavour will continue 2 be 
he 


made to keep this drain upon the fund as low as possible. 
investments at the end of the year stood at £4,734. 16s. 3d., or ve 
bape aga the figure at the end of the preceding period of 1 
months. Since the beginning of the ae year further securities 
have been purchased, and the inves 
£5,000. 

Lendon County Council.—Various matters relating to the tram- 


way undertaking on the south side of the river were brought up at the 
meeting of the London Oounty Oouncil on Tuesday by their Highways 


Committee. In connection with the contracts which the Council have 


entered into with Messrs. J. G. White and Co. and Messrs Walter 
Scott respectively for roadwork, amounting to £171,145 in the first 
case and £50,776 in the second, the committee propose to increase 
these amounts by £8,230 and £2,085 respectively, on account of 

n found neces- 


sary to undertake certain work not contemplated at the time they 


further work. In carrying out the contracts it has 
were entered into, and the additional payments are in respect of this 
extra work, which includes the reconstruction of certain short pieces of 
line in intimate connection with the Tooting tramways and some addi- 


tional croes-over lines. While the reconstruction of the tracks for electric 


traction has been going on the engineers have been considering the 


best way to make adequate provision for the new cars, which will 


soon be delivered by the contractors. It is therefore proposed to 


spend £32,000 on rebuilding a portion of the existing car-sheds, and the 


erection of workshops at the Council's depdt at Camberwell. Another 


£2,510 is to be spent on providing the necessary electrical Pquipment 
at the existing car-sheds at Oam berwell-road, ye-lane, Bowles-road, 
Greenwich, and Old Kent-road. - A long report was presented by the 
Su a Committee on the proposed widening at the southern 
end of Hampetead-road in connection with the projected tramway 
there. The estimated cost of this improvement is £245,500. A report 
of a joint meeting of the Parliamentary, Highways, Housing, and 
Finance Oommittees was also forthcoming with reference to the recent 
appointment of the Royal Commission to enquire into the question of 
locomotion and transport in London. So far as the Council are con- 
cerned in this matter, the report recommended the formation of a 
special committee of 15 members to conduct the Council's case before 
the Commission, and to employ such counsel and witnesses as they 
may think necessary. 

Mechanical Road Transport.—Motor omnibuses and municipal 
trading were the principal matters referred to at Tuesday's meeting 
of the London Genera: Omnibus Company, when Mr. Alderman Pound, 
the chairman, announced that there was a reasonable possibility of an 
efficient motor omnibus being produced. Many active brains were at 
work on the problem, but before they launched iuto any heavy expendi- 
e intention of the directors to study carefully the cost, 


ture it was 

especially of repairs and maintenance. Turning to another matter, 
which he ed as important, the Chairman said there were indica- 
tions that the public were beginning to appreciate the extravagant 


experiments in the direction of municipal socialism which during the 
last few years had harassed the ratepayer, and to recognise the fact that 
they had to find money in order that a certain few could boss concerns 


The net total number of contributing 
. $1 last, stood at 25, and, apart from any further 


funds now amount to over 


which they had neither the means nor the ability to make a commercial 


success. He trusted that the Government would shortly a pomta 
Royal Commission to fee on the question. One of the direotors 
pointed to the many difficulties in the way of motor omnibuses. If 


anything was to be done in the future, it would be by means of petrol, 


but at present the expense was insuperable, and he claimed that up to 
the present there was no motor omnibus in existence which it would 
pay the company to take up. Speaking at the meeting of the London 

d-Car an et on the same day, Mr. J. H. Moore, the chairman, 
asserted that the directors were fully alive to the importance of adopt- 
ing some form of mechanical traction. They had several types of 
motor omnibuses under consideration, one or other of which might 
solve the problem ; but much depended on the cost of running and 
wear and tear. Unless anything unforeseen occurred, they would soon 
see several ji 5 cars driven by mechanical power of various 
kinds, and the shareholders and the public would then be able to 


judge for themselves. He was gratified at the appointment of a Royal 


Commission to enquire into the whole subject of London locomotion, 
but he was bound to say that some of the members were not appatently 
ractically aoquainted with the problem with which they had to 
eal. Experts had been omitted, and the omnibus companies, which 
carried 300,000,000 passengers a year, were unrepresented. In his 
opinion the terms of reference ought to be enlarged so as to deal with 
the existing ee He hoped that the Commission would justify 
its existence, and prove of benefit to the community as a whole. 
Cardiff.—A specia] meeting of the Tramways Committee was held 
on Monday to consider the advisability of reconstructing the lines, 
recently purchased, for electric traction between the Monument 
(St. Mary-street) and Clive-road, Grangetown, via Penarth-road. 
A report prepared by Mr. Ellis was submitted. It was esti- 
ma that reconstruction from Sc. Mary-street to Corporation- 
road would cost £8,770, and from Corporation-road to the lower end 
of Clive-road £9,278. Ultimately it was agreed that the Council be 
recommended to reconstruct the line from the corner of Corporation 
and Clare roads to the bottom end of Clive-street as soon as possible. 
A long discussion took place at the Finance Committee mene on 
Monday on tramway finance. An alderman, it appeared, had publicly 
stated that the town was losing £600 per week on the tramways 
undertaking, and that the expenditure was £2,000, based on figures 
which have been supplied by the borough treasurer. In the discus- 
sion, Mr. Ellis, the electrical engineer, said that their present expenses 
were not anywhere near £2,000 a week. But assuming the alderman's 
figures were correct, and that they needed £2,000 a week, who was to 
say they would not get it? Their receipts already aver £7.000 a 
month for the winter months. That would give a total of £42,000 
for the six winter months. Thus, on the basis of the winter receipts 
only, they would get £84,000 per annum, and if the summer mouths 
did not yield them the balance of £18,000 to make a total of £104,000 
for the year, ho would certainly be very much surprised, for they 
would have the whole of their cars running for summer traffic. Mr. 
Ellis has presented a report to the Tramways Committee, in which he 
stated that the two large engines and generators at the powor station 
were running satisfactorily. During January the total units generated 
amounted to 386,071, as e 336,137 for December. The cost of 
generation showed a reduction for January. He estimated that 
£53,434. 9s. 9d. would be required for the coming 12 months, but 
this was chiefiy for plant for electric lighting purpose; upon which 
the Electric Lighting Committee would pay the loan charges, etc. 
Application is to be made to the Board ot Trade for permission to 
borrow £23,500, the amount agreed to be paid to the tramway com- 
pany for the depòts, and £2,000 to be paid as interest on the money 
from Jan. 1. le connection with the provisional order being pro- 
moted by the Corporation for the extension of the tramway system, 
the Board of Trade have informed the committee that they have uo 
power to give permission to construct tramways outside the borough. 


LIGHTING AND GENERAL. 


Johannesburg.—Further extensions of the telephone system have 
been approved. 

Richmond (Yorks).—Subscrilers are being collected for the 
proposed telephone exchange. 

Taunton.—The lamp connections during the past quarter were 
equivalent to 503 8-c.p. lamps. 

Crook.—The post offices at Crook and Stanley are shortly to be 
made public telephone call offioes. 

Grangemouth.—The Town Council are centemplating the advis- 
ability of adopting the electric light. 

Clydebank. —'I hc Hall and Baths Committee of the Town Council 
require a janitor with electrical knowledge. 

Rugby.—The Urban District Council have received sanction to the 
borrowing of £12,000 for electric lighting purposes. 

Chesham. —The Urban District Council have sealed an agreement 
with the Empire Electric Light and Power Company. 

Bexhill.—The Town Council have received formal sanction to the 
borrowing of £15,971 for purposes of electric lighting. 

Hanley.—The town clerk is preparing protective clauses for inser 
tion into the North-Western Electricity and Power Gas Bill. 

Oban.—The resident engineer is to receive £50 for extra work 
rendered by him in connection with the laying of the electric mains. 

Port Talbot.—The Margam District Oouncil, advised by Mr. 
Prusmann, of Swansea, arc acquiring s site for a station and future 
extensions. 

Clacton.—A Local Government Board enquiry has been held into 
the application of the Council for sanction to borrow £15,225 for 


electric lighting purposes, 
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Colwyn Bay.— The electrical engineer in his last report states that 
during the month 10, 520 units were generated. The number of con- 
sumers connected up to date was 118. 

Leeds.—The Lighting Committee of the Corporation have decided 
to extend the electric light and motive power mains along Elland- road 
as far as the Cambrian Vinegar Company. 

Penzance.—A proposal that the Council take immediate steps to 
carry out the electric lighting order themselves is, we understand, to 
be submitted to a special mecting of the Council. | : 

Eton.—The Rural District Council have agreed to offer no further 
opposition to the Slough and Datohet Electric Supply Company's 
intention to commence the work of laying the mains. 


Chelsea Electricity Supply Co.—The directors have declared a 
dividend at the rate of 6 per cent. per annum on the ordinary shares, 
making 44 per cent. for the year, carrying forward £300. 


Wrexham. -The Town Council are raising £5,000 as the first 
instalment of the loan of £9,116 authorised to be borrowed with the 
sanction obtained in December last for the purpose of the extensions 
of electric works. 


Norwich.—In consequence of tha purchase of the undertaking of 
the electricity company by the city for £214,000, the shareholders 
will receive £19 for each £10 share, whilst the directors will receive 
£5,000 compensation. 

Cheadle and Gatley.—The Urban District Council are preparing 
such clauses as may be needed for the protection of this Council's 
district in regard to the North-Western Electricity and Power Gas 
Bill now in Parliament. 

W. T. Henley's Telegraph Works.—Subject to audit, the directors 
recommend payment on March 2 next: of a dividend on the ordinary 
shares for the past year of 20 per cent., including the interim dividend 
of 6 per cent. already paid. 

Llanelly.—A sub-committee of the Town Council is conferring with 
the promoters of the county scheme with a view to protective clauses 
being obtained. It is said that if the clauses are not obtained the 
Council will oppose the Bill. 

Dartmouth.—The whole town is now lighted by electricity by the 
Urban Electric Supply Company, Limited, for which Mr. G. E. Smith 
is the resident engineer. The installation comprises 10 arcs with 
20 incandescents and 140 incandescents. 

Swansea.—The last report of the Telephone Committee states that 
since the last report 3,890ft. of trench work for telephones had been 
excavated and 1,278ft. of pipes laid. The telephone exchange, which 
has been erected by Mr. H. Billings, will be completed next week. 


Stock Exchange.—<Applications have been made to the Stock 
Exchange Committee to appoint a special settling day and to grant 
a quotation to Great Northern, Piccadilly, and Brompton Railway 
Company Speyer Bros.’ scrip certificates for 159,000 shares of £10 each. 


Greenock.—During the five weeks ended Jan. 31 there were nine 
additional applications to the electricity works for supply of electric 
light, with an equivalent of 461 8-c.p. lampe. This makes a total 
up to date of 324 applications, with an equivalent of 40,872 8-c.p. 
amps. 

X-Rays at St. Marylebone.— At the last meeting of the Guar- 
dians, Dr. Browne said, with regard to the X-ray treatment for lupus 
at the infirmary, that it had been fixed a fortnight after the Board's 
sanction to the purchase, and that there had been most excellent 
results. 


Teddington.—A proposal to accept the amended tender of 
Edmundsons' Electricity Corporation, Limited, for leasing the 
Oouncil' provisional order, subject to an agreement being mutuall 
agreed between the Council and the company, has been referred bac 
to committee. 

Market Drayton.—On Thursday a public meeting was held to 
consider a proposal to inaugurate a Post Office telephone system for 
the town and neighbourhood. Over 20 of those present gave in their 
names as guarantors, and it is thought that the requisite number will 
sson be obtained. 

Kilmarnook.—Messrs. Kennedy and Jenkins are to be asked to 
prepare plans for a generating station, etc., but a plébiscite is being 
taken in the community as to whether the schemes are advisable, and, 
if so, whether they should be carried out by the Corporation or by a 
private company. 

Luton.—The electrical engineer's last report shows that since 
Jan. 2 last 13,093 units had been generated, and an equivalent to 222 
8-c.p. lamps connected, making a total of 935 consumers, with 6,575 
lamps and eight motors of 27 h.p.; and that at the present time 172 
lamps and one motor of 4 h.p. were being wired. 


Newton Abbot.—The Urban District Council are considering an 
offer from the Urban Electric Supply Company, who are prepared to 
supply electricity to the parishes of Highweek and Milber at the same 
rate as they are now doing in Newton Abbot—viz., 7d. per unit for the 
first 91 hours per quarter and 4d. per unit afterwards. 


Brompton and Kensington Electricity Supply Co. — The 
directors propose a further dividend of 44 per cent., making 8 per 
cent. for the year, and losving £888 to be carried forward. The share 
transfer register will be closed from Feb. 20 to March 6 inclusive, for 
the preparation of dividend warrants, payable on Feb. 28. 


London County Council —An expenditure of £300 has been 
sanctioned for laying telephone cables over Battersea Bridge. On 
Tuesday a number of applications for sanction to lay mains was 
agreed to, including Post Office telephone cables over Battersea Bridge, 
Seven Sisters-road Bridge, and beneath Highgate Archway. 


Coatbridge.—The Town Council are approaching the Corporation 
of Glasgow with a view of having their telephones extended to the 
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Middle Ward of Lanarkshire. The Scottish House-to-House Elec, 
tricity Company, Limited, have offered to substitute 16-c.p. incan- 
descent lamps for the 8-c. p. incandescent lamps without any additional 
expense to the burgh. 


Newfield.—An electric pump has been ien at Newfield Colliery, 
near Bishop Auckland, the property of Messrs. Bolckow, Vaughan, 
and Co. Four miles of cable were required. The installation was 
completed within three weeks. It is intended to light the whole of 
the works with the new electric plant, and the lighting of the village 
is being talked about. 

London University.—On April 1 the Senate will proceed to elect 
three examiners as follows: one in engineering, including theory of 
machines and of structures, strength of materials, surveying, 
hydraulics, and theory of heat engines; one in electrical technology: 
and one in engineering drawing. Full particulars appear in our 
advertisement columns. 

Huddersfield.—The financial statement of the electric 8 5 
works for the year shows that the income has amounted to £23,159 
against £20,574 in the previous year. After the payment of interest 
on loans and the quota to the redemption fund the balance surplus was 
£2,945 against £2,561. The surplus has been transferred to the 
depreciation and contingencies account. 


St. Marylebone.—Notices of intention from the Metropolitan 
Electric Supply Company to lay three pipes were agreed to on 
Thursday. A notice on the same company to continue low-tension 
armoured mains along Manchester-street, Routh strict and North- 
street from the south side of George-street to North-street frontage of 
Manchester-square station was objected to. 


Bermondsey.—The Borough Council propose to ask the London 
omy Council i include 5 their next General Powers Bill a clause 
making it compulsory on the part of any company or persons to pay 
for the damage done to any road or street into which traffic has been 
diverted in consequence of the road in which they have been at work 
being too narrow to allow of the traffic passing at the same time. 


Cardiff.— Nearly 100 members of the Cardiff Trades and Labour 
Council visited the Corporation electricity works at Canton on Saturday 
afternoon at the invitation of the Lighting Committee, when the 
electrical manager (Mr. Arthur Ellis) explained the alternating- 
current supply. A few weeks ago the Labour Council visited the 
power station at Roath, where the electrical supply is hy direct 
current. 


Queenstown (8.A.).—The proposal to light the town with elec- 
trieity has been agreed to. The contractor is to have the light 
installed within one year, the public lighting to be by means of four 
1,000-c.p. are lamps, and 125 incandescent lamps each of 16 c.p. 
The agreement is for 21 years, and after the first five years the con- 
cessionaire is to lay down tramlines and run electric cars if the Council 
so desire. 

Portsmouth.—The Electric Lighting Committee propose to make 
several concessions to consumers. It is suggested that the charge to 
householders for meters shall be reduced from 10s. to 4s. per year, and 
for other meters in proportion, as from March 31 next. A further 
recommendation is that the price for motoz power, instead of varying 
from 14d. to 24d. per unit, should be fixed at 4 uniform charge of 14d. 
per unit. 

London Gazette.— The partnership existing between W. A. 
Barrett and E. T. Price, electrical engineers and lightning 
conductor manufacturers (trading as R. C. Cutting and Go ) 1, 
Wardrobe-place, Doctors’-commons, London, has been dissolved by 
mutual consent. The last day for receiving nous in the estate of 
W. Morton and W. T. Sampson (trading as Morton and Sampson), 
electrical and mechanical engineers, Trinity.buildings, Corporation- 
street, Warrington, is March 4. Mr. C. J. Dibb, Byrom.street, 
Manchester, is trustee. 


Institution JournaL —The current number, edited by Mr. W. G. 
McMillan, secretary, and published by E.and F. N. Spon, Limited, 
125, Strand, W.C., contains the inaugural address of the President, 
Mr. James Swinburne, on ‘‘Some Limits in Heavy Electrical Engi- 
neering " ; and the following papers : On Electrons,” by Sir Oliver 
5 F. R. S., member: The Photometry of Electric Lamps, by 
Dr. J. A. Fleming, F. R. S., member (with discussion); A Hydro- 
Electrie Phenomenon. by Mr. F. Gill, member; High - Temperature 
Electro- Chemistry: Notes on Experimental and Technical Electric 
Furnaces,” by Messrs. R. S. Hutton, associate, and J. E. Petavel, 
associate member; and also Form of Model General Conditions 
recommended by the Council for use in connection with Contracts 
for Electrical Plant." 


Kensington.— A notice from the Brompton and Kensington Elec- 
tricity Supply Company relative to a proposed extension of their mains 
in Westgate-terrace has been agreed to; also applications received 
from the Post Office for permission to lay pipes for telephone wires in 
various places in the borough. The borough engineer has reported 
that in view of the construction by the Post Office authorities of larger 
boxes in the carriageways than were shown on a. drawing previously 
approved by him, he had written to the superintending engineer on 
the subject and had received an amended drawing, No. 2,455, showing 
a roadway manhole, type C 7, and drawing No. 2,314 showing con- 
struction of cover for such manhole. The manhole, as shown on the 
drawing, would occupy a space 9ft. by 6ft. Sin. by 8ft. 6in. (equal to 
478 cubic feet) under the public way, and the Council have informed 
the Department that they consider it nudesirable that such large man- 
holes should be constructed until some assurance was given by the 
Post Office that the Council and the owners of property in front of 
whose premises the manholes may be placed will be indemnified against 
any additional expense which may be incurred owing to the presenoe 
of such manholes when carrying out any necessary works under qt 
adjacent thereto, l . 


— — — — — 
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Dumfrics.—The Electric Light Committee of the Town Council 
last week recommended the Council not to entertain any of the 
offers from companies, but to retain the order of the Board of Trade, 
and carry out the installation as a municipal concern. The Council, 
however, have decided to accept the offer of a company, and remit to 
the committee to negotiate in the first instance with Messrs. Crompton 
and Co., of London. 

Dungannon.—There were one or two obvious errors in our note of 
Mr. E. G. Cruise's evidence before the recent Local Government Board 
enquiry. This expert really said that with electricity at 6d. per unit, 
the cost of light was equal to that from gas at 4s. per 1,000 ; also that 
100 consumers with eight lights each would provide an income of 
£600 per annum. Dowson gas is the proposed fuel for the gas-engines 
which are to be installed. 

Heyweod. —At the last Ceuncil meeting it was mentioned that the 
cost of electric lighting in the public library for the past three months 
was only 19s. more than the cost of gas lighting had been in the same 

riod a year The room was well lighted hy incandescent gas- 
fight then, and as they had a large number of electric lights for the 
extra 198., it proved that the electric light was not a great deal 
more expensive than gaslight. 

Stafford.—The output of electricity for the five weeks ended 
Jan. 29 shows a decrease of 28°79 per cent., accounted for by the fact 
that Messrs. Rooper now generate their own current. In the 
ordinary eonsumers’ branch there is an increase of nearly 16 per 
cent., showing a steady advance in the electricity department. he 
Oouncil are of opinion that the North-Western Electricity and Power 
Gas Company’s Bill should be opposed. 

Niddrie,—The water supply at present is raised from the River 
Ettrick by means of steam-pumpe, and the Town Council propose to 
introduce an electric three-throw pump, whereby the supply will be 
larger and more uniform. Such a pump, which throws out 400 gallons 

r minute, has been lately fitted up at Niddrie Collieries by the 

mpbell Gas-Engine Company, Halifax. The Town Council propose 
to obtain a pump capable of throwing out about 200 gallons per minute 
a vertical head of 5doft. 

Shrewsbury.— Application has been made to the Board of Trade 
for their formal approval of the transfer of the powers of the Corpora- 
tion under the Electric Lighting Order, 1899, to Mr. William Norton. 
The Board replied that as the order did not contain any provision 
authorising the transfer of the undertaking, they were not aware that 
the Corporation were empowered to effect a transfer. The Corporation 
will now lay the facts before the Board of Trade, and ask them not to 
revoke the order confirmed by Parliament on Aug. 1, 1899, at the 
present time, but to defer acting for 12 months at the least. 

Madrid.—Dona Carlota Partington has obtained a concession to 
make use of the waters of the River Limia in the production of electric 
energy as the motive power for agricultural machinery. The maximum 

uantity of water to be used is fixed at 5,000 litres per second. At 

e Commercial Intelligence Branch of the Board of Trade, 50, Parlia- 
ment-street, S. W., may be seen a decree authorising Don Antonio 
Molina y Galindo to occupy certain public lands for the purpose of 
establishing electrical works at the terminus of the aqueduct in the 
Paebla de Don Rodrigo, Ciudad Real, and to use at two points in the 
River Guadiana the water of the river for the production of electrical 
energy. | 

King's Lynn.—The electrical engineer in his last report states that 
during the last month applications bad been received for 289 additional 
lamps of 8 c.p. or equivalent, making a total of 14,698 from private 
consumers. ing December 49,918 units were generated, as com- 

with 42,701 units generated in December of the previous year. 

he total units sold to private consumers amounted to 21,052, against 

11,887, and 3,300 units at power rate, as compared with 46 units for 

the corresponding period of 1901. The cost per unit generated was 

0°643d., as against 0°795d, The report of the electrical engineer on 

the pro extension of plant hus been considered at a special meet- 
ing of the Electricity Committee and deferred. 

Newport (Mon.).—It is proposed to establish a competitive 
telephone exchange. Some time ago the Corporation agreed to allow 
& competing company to come into the town, and if 350 subscribers 
can be secured thecompany will ask the Corporation for leave to carry 
their wires underground, etc. They propose to give au unlimited 
service for £6 per annum, and the subscribers would enjoy all the privileges 
at present enjoyed by the subscribers to the National Company. In 
addition a party-line system is proposed, by which six subscribers can 
be connected on one line at £2 per annum for each instrument. One 
Newport builder who is about to erect a number of houses proposes to 
put this system into the houses as part of the fittings. 

Hartlepool —The agreement between the Corporation and the 
Northern Counties Electricity Supply Company, Limited, in respect 
to the lighting of the town by electricity has been sealed. Work is 
to be conipleted by the end of the year. The company are to aes 
all lamps, pillars, fittings, and cables, and supply current at 3d. per 
unit. The maximum price to private consumers is from 44d. to Àd. 
per unit, according to consumption, or upon the Brighton system at 7d. 
per unit for the first 100 units per quarter, and afterwards at not 
more than 2d. per unit. For motive power the terms for the first 100 
hours per quarter are 24d. per unit, and for all additional units 14d. 
per unit. Application will be made to the Board of Trade to again 
extend the period for carrying out the works required by the Hartle- 
poel Corporation Electric Lighting Order, 1899. 

Newoastle. —There aro now 200 lamps lighted by electricity in the 
public streets. The question of lighting the swingbridge by elec- 
tricity has been deferred. With regard to the lighting of the main 
streets of the city with the electric light, it was mentioned on 
Tueeday that it would take 660 arc lamps to complete the lighting of 
the tramway route. This would mean a cost of about £12,000 per 
year. These additional arc lamps would displace 926 gas lamps at a 


effect to the above proposal, the company would be pre 


cost of £2,384 per annum. The committee therefore thought that 
the cost of lighting the whole of the tramway route with the electric 
light was too much, and it would, therefore, be better at present not 
to extend the electric lighting further. It is thought that the 
Tramway Committee ought to charge the Lighting Committee lees 
money for electric power than at present. 

Bath.—The Corporation were to have resumed on Tuesday their 
consideration of the recommendation of the Electric Lighting Oom- 
mittee to raise a further loan of £50,000 for the improvement and 
development of the undertaking. Letters were read from the chair- 
man of the Bath Electric Tramways, Limited (Sir Vincent Caillard), 
submitting a proposal to take a lease of the electric lighting under- 
taking for the period necessary for the redemption of the Corporation's 
electric lighting loan, and to guarantee the Corporation during such 

riod the interest and sinking funds on such loans, the undertaking 

ming the property of the company at the end of such period. The 
company would make themselves responsible for the raising of such 
further capital as may be required to put the undertaking on a 
thoroughly sound basis and to extend and work it in the future, and 
they fully believe that with judicious expenditure they would be able 
to materially reduce the present cost of lighting. In the event of there 
being any legal difficulties as to the powers of the Corporation to give 
ared, at their 
own expense, to apply for a special Act of Parliament, if necessary, on 
the understanding that the Corporation lend the company their active 
support in obtaining the said Act. They would be prepared also to 
pay down the amount the Corporation have already set aside for 
redemption of capital (£8,000 or £10,000). It was decided to refer 
the matter to the Electric Lighting Committee. 


Lowestoft.—The accountant’s estimate and expenditure for the 
Electrio Lighting Committee out of the last rate, as submitted to the 
last Council meeting, is as follows: coal (estimate £520), expenditure 
£766 ; water, (£40) £55 ; oil and waste, (£45) £35; wages, (£550) 
£516; salaries, (£150) £150; rates, taxes, and insurances, (£80) 
£91; repairs (not provided for), £45; „material (ditto) £92; 
hr and interest, (£1,650) £1,757—total, (£3,035) £3,505 ; 

educting the difference £470, the total of £3,505 remains. The 
income was: by actual sale of current, £2,574 ; estimated ditto for 
last rate, £1,950—£624; less above excess of expenditure, £470 ; 
which leaves a net credit on last rate of £154. The following esti- 
mate of amounts required by this committee during half-year ending 
June 30, 1903, was considered and approved and referred to the 
Finance and Rating Committee—viz.: coal, £700; water, £40; oil 
and waste, £45; wages, £650; salaries, £150; rates and taxes, 
£100; stores, £50; battery renewals, £200; loan and interest, 
£1,900—total, £3,835. Oreditor balance last estimate, £164 ; esti- 
mated sale of current, £2,200—total, £2,354. Balance required to be 
provided for, £1,481. The resident engineer reported that during the 

ast month eight extra consumers had been connected, representi 
486 8-c.p. lamps, which brings the total of consumers up to 327, an 
represents a total load of 17,579 8-c.p. lamps. The Council have 
decided to adopt the slot system, and referred to the committee to 
arrange the necessary details. 

Govan,—Mr. James Brown, the burgh electrical engineer, in his 
last report pointed out that at present applications have now been 
received from 580 consumers, amounting in all to a total of 35,406 
8.c.p. lamps. The prea capacity of the station is only 30,000 
lampe, so that considerable extensions will be required before next 
winter to both buildings and plant, and which will amount to close 
upon £30,000. The load is a rapidly increasing one, and owing te 
the large number of new buildings at pent under construction, and 
which will be fitted throughout with eleotric light, & good demand is 
anticipated next winter. Applications have now been received for tho 
lighting of three churches, for which the Town Oouncil offer a pre. 
ferential rate of 3d. per unit. Theelectrical engineer has been authorised 
to proceed with several extensions of mains. The highest load during 
the winter was 462 kw., and during the month from Dec. 16, 1902, to 
Jan. 15, 1905, 96,113 units of electricity have been generated at the 
station; as compared with 84,984 units the previous month, and 
74,886 units for corresponding month last year. For the two months 
ending Jan. 15, 1903, accounts have been issued to private consumers 
for current consumed, as registered by meter, amounting to £1,306, 
as compared with £828 for corresponding two months rant gar being 
an inerease of £478. Sub-committees have been appointed to report 
upon the following: alteration of method of charging; the best 
methods of lighting side streets. A number of applications have 
recently been received for power supply. At present there ato 22 con- 
sumers using motors, amounting in all to over 350 h.p. Current is 
sold at 14d. per unit for power. 

Maidstone.—At the last meeting Mr. E. E. Hoadley, the electrical 
engineer reported on the first completed year of working of the elec- 
tricity supply undertaking. During the past year the business had made 
great strides, and, so far as he had been able to ascertain, Maidstone 
had created a record for towns of similar size in obtaining over 200 
consumers and a maximum load of 225 kw. in its first year. It was a 
good sign for the future success of the undertaking that at the present 
time the number of customers for motive power was increasing, and a 
good many private houses, in some cases quite small ones, were coming 
on to the mains, as it was from these classes of consumers that a 
profitable business was built up. In a short time he hoped to submit 
a scheme of free wiring in conjunction with slot meters for quite small 
houses. He urged the advisability of doing everything possible to 
cheapen the supply to the small consumer, and by laying mains in all 
new roads and by free wiring, slot meters, and such like aids, to give 
electric light the same chance of being taken up by that class of people as 
was enjoyed by other illuminants. One excellent way of increasing the 
load factor was cutting the maximum demand indicators out of circuit 
from March 31 to Sept. 30, und 1 consumers to use whatever 
they like between those dates. He been approached by various 
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people as to the substitution of a flat rate per unit for the present 
system of charging, but most strongly advised the Council not to 
accede to their requests in toto. To substitute one flat rate for every- 
body was absolutely opposed to the results of experience, and most 
inimical to the success and profitable expansion of the undertaking. 
To have only one flat rate, one or other of the following methods 
must be adopted. Either the rate per unit must be fixed 
sufficiently high to enable the undertaking to pay ita way, 
at which rate very few long-hour consumers can afford to 
use electricity ; the result was the business grew very slowly, 
and electric light remained more or less of a luxury, or the 
rate per unit might be made low enough to tempt a great many 
people to become consumers, but under those conditions the under- 
taking was usually s burden on the rates until it had become a big 
business, generally a much longer time than would have been the case 
if a differential system of charging had been adopted. If any change 
in the system of charging was considered desirable at the present time, 
he asked that it be made somewhat on the following lines: First of 
all, there must always be different degrees of profit-earning capacity 
among the consumers, and each class must be given the option of bang 
charged on the me tem or at one of the following flat rates, 
which should be—for s 18 bd. ; public-houses, private residences, 
and clubs, 4d. per unit. He tried to differentiate between early and 
late closing shops, but the prices varied between such wide limits 
owing to the varying amounts of artificial light required in the day- 
time by shops closing at the same time that he found it impracticable, 
and for these the present system was the only fair way of charging. 
Certain rules would have to be drawn up. For instance, a consumer 
electing to be charged under one system would have to adhere to that 
system for one year at least, though in some towns three years was the 
minimum. It was a matter of some surprise to him that not one place 
of worship had availed itself of electric light or power for organ blow: 
ing. That was the only class of consumer originally offered a flat rate 
for lighting. The accounts on the whole were moat satisfactory for a firat 
year. They were naturally burdened with a good many items incidental 
to the starting of an undertaking of that nature. g., nearly a hundred 
pounds’ worth of coal was burnt in drying flues, trial runs and battery 
charging before a penny wag earned, or indeed before the supply was 
started. The same remark applied to the wages bill and several other 
items, while the provision of a set of books and the printing of the 
souvenir of the opening ceremony (£26) had unduly swelled the 
stationery and printing account. The coal cost per unit scld was 
better than that obtaining in 48 other towns in England. The General 
Electric Company’s item contained an amount of over £220 which was 
really preliminary expenses, such as negotiating loan and expenses of 
enquiry, which would not occur again, but now had the effect of 
erm. far total costs per unit sold from 2jd. to 24d. Next year, 
with the increased load and a larger motor and street-lighting load, he 
hoped to considerably improve on the above figures. At the present 
time the works costs per unit generated was only d., and he had 
every confidence that, unless something unforeseen happened, to be 
able to show a subetantial balance after paying interest and sinking 
fund. During the year he proposed to make several additions to 
the plant, which would add either to the 5 of generation 
u 


or to the reliability and regularity of supply, including a super- 
heater. Alterations in the water supply would secure anny 
shut off. 


from breakdowns if the outside water supply was 
The 5 figures were supplied: Coal aad. other fuel, including 
cartage, £805. 10e. 2d.; oil, waste, water, and stores, £70. 9s.; 
wages of workmen at generating station, £538. 11s. 9d. ; repairs and 
maintenance, £20. 12s. 2d. ; other items, £64. 6s. Distribution of 
electricity : wages of linesmen, repairs of mains, meters, switches, 
etc., £13. 7s. Total works’ costs: £1,510. 16s. 1d. Rents, rates, 
and taxes, £93. Os. Id.; salaries (engineer’s and clerk's) £234. 
7s. 7d. ; stationery and printing, £180. 11s. 6d. ; general establish- 
ment charges, £283. 17s. 8d.; insurances, £18. 78. 3d. Public lamps: 
number of units supplied, 74,625, £674. 5s. 5d., average price, 2:16 ; 
attending and maintenance, £243. 6s. 7d. ; cost per lamp for attend- 
ance and maintenance, £5. 5s. 9d.—total costs, 22.864. 6s. 9d 
Analysis of. costs: coal and other fuel, including cartage, £803 
10e. 2d., average price 907; oil, waste, water, and engine-room 
stores, £70. 98. and ‘083; wages of workmen, £551. 188. 9d. and 
623; repairs and maintenance, £20. 12s. 2d. and 025; works’ 
costs, £1,446. 10s. 1d. and 1°636; rents, rates, and taxes, £93. Os. 1d. 
and 099; management expenses, £717. 4s. and 809; total coats, 
£2,256, 14s. 2d., and 2'544. Summary of year's working—Dec. 19, 
1901, to Dec. 31, 1902: Total capital expended up to Dec. 31, 1902, 
£40,796. 178. 2d.; total capital expended per lamp connected, 
£2. 78. 7d.; total capital expended per kilowatt installed, £60. 8s. 9d.; 
total number of units sold, 212,634 ; lamps (7-c.p. equivalents) con- 
nected up to Dec. 31, 1902, 17,112 ; number of consumers, 201 ; load 
factor, 10°87 per cent.; units generated, 223,752 ; units sold to public 
lamps, '74,623 ; units sold to private consumers, 127,335 ; total units 
80 d. 201,958 ; units used in works, 10,676 ; total units accounted for, 
212,654 ; units unaccounted for, 11,118 ; publie lamps, 46 10-ampere 
arcs, 3 l-ampere, 9 j-ampere, and 10 j-ampere Nernst; total maxi- 
mum supply demanded, 547 5 kw.; number of applications received to 
Dec. 31, 1902, 201; maximum load recorded, 223 kw. at 4.50 p.m. on 
Dec. 24, 1902; number of 8 c.p. (equivalents) applied for up to 
Dec. 31, 18,162. 


TABLE I. " n 

er vge. 

Total. cent; Revenue rice 

Number of units generated ...... 225,752 | — — — 
Number sold to private con- 

sumers for light .............. ... 115,609 512 £2,139 10 8 4°62 

Number sold for public lighting 74,623 55:5 674 3 5 2°16 

Number sold for motive power... 11, 726 52 76 4 0 1°57 
Number unaccounted for and 

used in works e .. 81,794 1073 — — 


— — — — 


TABLE II. 

Num- Max. price Min. price Aver- 3 rate 

ber. id. id. age. alternative 
Offices s 11 Md. 184. 6˙ 5d. 
Early-closing shops 49 7d. 41d. 1] 8d 
Late-olosing shops 35 bd. 37d. 4:4d. 
Public-houses ...... 16 4*1d. 30d. 3°4d. 
Clubs......... . 5 5°6d. 3°6d. 41d. 4d. 
Private houses 43 . 6:0d 3°6d 4°2d. 


Capital account to Dec. 31, 1902: amount sanctioned to be borrowed, 
„615; amount expended, £40,796. 17s. 2d.; 

mortgagee, „848; balance, £3,948. 17s. 2d. "Motors on hire, 

£338. 13e. Ad.; less cash received, £23. 168.; balance, £314. 17s. Ad. 

*Free wiring, £260. 5e. 10d.; less cash received, £31. 16s. ld. ; 

balance, £228. 98. 9d. Wiring publie buildings (to be repaid by the 


Town Council), £894. 7s. 8d. “It is pro to apply for sanction 
to raise a loan for these purposes. Revenue account up to and includ- 
e district fund, 


ing Dec. 31, 1902 : * received from 
raised by rate, £4,054. 8s. 6d.; amount received from customers for 
current, meter rents, etc., £2,002. 148. 10d.; amount received from 
the Coronation Committee for decorating town hall, £50; com- 
pensation from Messrs. Aitons, £49. 88. 11d.; miscellaneous 
receipts, £23. 3s. 5d. — total, £6,179. 15s. 8d. Payments — 
wages, salaries, coal, etc., £2,710. 10s. 2d.; instalments of 
principal, £800; interest on loans, £1,037. 14s. 7d.; bankers’ 
interest, £134. 6s. 10d.—£1,972. 1s. 5d. By balance excess 
of receipta over payments, £1,497. 4s. 1d.—total, £6,179. 168. 8d. 
Less £268. 10s. 3d. to be transferred to capital account, being 5 per 
cent, establishment charges for laying mains, etc. Estimated balance- 
sheet to March 31, 1903.—Liabilities: principal and interest to 
March 31, £2,371. 15e. 6d.; rates and taxes to March 31, £102. 
13e. Ad.; sundry creditors to Dec. 31, 1902 £642. 7s. 8d.; sundry 
creditors to March 31, 1903, £576; district fund amount received 
from rates, £4,054. 8e. 6d.—£7,747. 5e. ; verge and interest paid 
or provided for, £4,343. 16s. 11d.—total, £4,343. 16s. 11d. Assets: 
transfer from revenue account, £268. 10s. 3d.; balance from ditto, 
£1,497. 4s. 1d.; sundry persons for current Dec. 31, 1902, £1,321. 6e. ; 
sundry persons for current March 31, 1903, £$1,450—422,271. 6e.; 
value of stock, £282. 158. 2d.; deficit, £2,927. 98. 6d.—£7,747. bs. 
Estimated deficit March 31, 1903, £2,927. 0s. 6d.; estimated works 
profit March 31, 1903, £1,416. 78. 5d.— total, £4,343. 16s. lld. 


PROVISIONAL PATENTS, 1903 


Frs, 9. 

2988. Improvements in or relating to electricity meters. The 
Electric and Ordnance Accessories Company, Limited, and 
Leonard James Aron, 24, Temple-row, Birmingham. 

. Improvements in electrical influence machines. August 
Eckstein and Herbert John Coates, Peel Works, Adelphi, 
Salford, Manchester. 

Improvements in incandescent electric lampe. Stephen 
Horvath and Joseph Henry Whitfield, 181, Garlingtord. 
road, West Green, Middlese>. f 

Improvements in variable electrical resistances. Alfred 
Herbert Mayes, 40, Walsingham-road, Hove, Sussex. 

. Improvements relating to electrical conduit systems 
for tramways and railways. Frank Boulton Aspinall 
and James Douglas Dallas, 6, Bream's-buildinge, Chancery - 
lane, London. 

. Improvements in electrie lamps. John Benjamin Butler 
Burke, 55, Chancery-lane, London. 

. Improvements in telephone apparatus. Robert Bolton 
Ransford, 24, Southampton - buildings, Chancery - lane, 
London. (The Kellogg Switchboard and Supply Company, 
United States.) (Complete specification.) 

Improvements in telephone apparatus. Robert Bolton 
Ransford, 24, Southampton - buildings, Ohancery - lane, 
London. (The Kellogg Switchboard and Supply Company, 
United States.) (Complete specification.) 

Improvements in telephone apparatus. Robert Bolton 
Ransford, 24, Southampton - buildings, Chancery - lane, 
London. (The Kellogg Switchboard and Supply Company, 
(United States.) (Complete specification.) 

FB. 10. 

Combined telephone transmitter and automatic switch. 
Bertil Brander, 7, Hillaries-road, Gravelly Hill, Birm- 
ingham. 

New or improved devices for indicating the stopping 
places of electric tramoars, applicable also for other 
purposes. Isaac Boulton, 55, Market-street, Manchester. 

Improvements in and relating to electric fuse switches 
and the like. James John Stockall, jun., 10, Clerken- 
well-road, London. 

Improvements relating to the locking of incandescent 
electric lamps in their holders. John Charles Taylor, 
90, Cannon-street, London. | 

Improvements in apparatus 
electrical apparatus. Ed 
Cannon-street, London. (The General Electric Company, 
United States. ) 

Improvements in electric rail bonds. William Edward 
Oakley, 55, Chancery-lane, London. (Complete specifi- 
cation.) 


3973. 


3074. 


3103. 


3142. 


3155. 


3158. for 


3167. 
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3164. Improvements in high-tension switohboards. Evan 
Parry, 803, Salisbury House, London. 

3170. Improvements in and relating to electric brakes for 
wheels. Reginald William James, 1, Queen Victoris- 
street, London. (The Algonquin Electric Brake Company, 
United States.) (Complete specification. ) 

3172. Improvements in coin-freed apparatus for supplying a 
current of electricity to using it after the 
insertion of a predetermined coin. Frank Harvey Urry 
and William Haydon, 65, Chancery-lane, London; (Com- 
plete specification. ) 

3183. Improvements in telegrapby. Robert Boulton Ransford, 
24, Southampton-buildings, Chancery-lane, London. (The 
Delany Foreign Company, United States.) (Complete 
specification. ` 

3195. Improvements in electrical measuring and indicating 
instruments Edward Du Bois, Norfulk House, Norfolk- 
street, Strand, London. 

3198. Improvements in or connected with are lamps. Joseph 
Albert Rigoon, 40, Chancery-lane, London. (Complete 
specification. ) 

3199. Improvements in electrical methods for transmitting 
power. Owen David Lucas, 39, Victoria-street, West- 
minster, London. 

3264. Improvements in and connected with trolleys and 
trolley poles for electrically-propelled vehicles and 
the like. Alfred Lawrence Tyerman, 6, Lord-street, 
Liverpool. i 

Fes. 11. 

$219. A new or improved device for preventing accidents 
from overhead trolley wires when broken. John 
Titley, 5, Corporation-street, Birmingham. 

3226. Improvements in hangers or ears for overhead trolley 
wires. Abraham Richardson and William Henry Allen, 
6, Bank-street, Manchester. 

3244. Improvements in electrical ignition apparatus applicable 
to internal-combustion enginos. August Eckstein and 


Herbert John Ooates, Peel Works, Adelphi, Salford, 
Manchester. 

3274. An improved electricity meter, Theiler and Co., 23, 

Chancery-lane, London. (Date 


Southampton · buildings, 
applied for under Patents Act, 1901, Feb. 15, 1902, being 
date of application in Switzerland. ) (Complete apecilication. ) 

3281. Electric controlling apparatus for lifts and other auto- 
matic transport contrivances. Hjalmar Hein and 
Kristen Möoler-Holst, 21, Finsbury-pavement, London. 
(Complete specification.) 

3297. Improvements in apparatus for rectifying and trans- 
forming ourrents. Godfrey Bamberg, 173, Fleet-street, 
London. 

FEn. 12. 


3319. Improvements in apparatus for regulating and directing 
electric currents in connection with dynamo-electric 
machines. James Atkinson, Benavie, Marple. 

S357. Improvements relating to telegraphic apparatus. 
Arnold Moretti, 45, Southampton-buildings, Chancery-lane, 
London. 

Fes 13. ° 


3395. Improvements in switch for overhead electric tramoars. 
Thomas Gregory, 155, Oxford-road, All Saints', Manchester. 

3490. Improvements in or relating to chemical rectifiers for 
converting an alternating electric current into a direct 
eurrent. Alexander Chaplin, Cranston, Chapel Park-road, 
St. Leonards-on-Sea. 

3424. An improved method to place the trolley pole of tram- 
cars on the overhead wire George Beal, 17, Lambeth- 
street, Oheetham, Manchester. 

3425. Improvements in means for controlling electric circuits. 
Henry Leitner and Richard Norman Lucas, Rose Villa, 
Byfleet, Surrey. 

9438. Improvements in relay translation for submarine cables. 
Sidney George Brown, 4, Great Winchester-street, London. 

3444. Improvements in electric, gas, or vapour lamps. 
Frederick William Le Tall, 2, Norfolk-street, Strand, 
London. (Cooper-Hewitt Electric Company, United States. ) 

3453. An improved automatic electric circuit breaker. 
Fredrik Testor, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

3458. Improvements in electric ignition devices for oil or gas 
engines. Henry Bevis and Arthur Pawara Bennett, 71, 
Queen Victoria-street, London. 

3469. Improvements in and connected with 9 inter- 
communication systems. Isodore Bernard Birnbaum, 
322, High Holborn, London. (Tbe Telephon-Fabrik Actien- 
gesellschaft, Germany.) 


FEB. 14. 

3519. Electrically-illuminated bar casks. Thomas Talbot Power, 
John’s-lane Distillery, Thomas-street, Dublin. 

9591. Pneumatic control electric switch. Alfred Edward Farrow 
and William Blenheim, Electricity Works, Windsor. 

3622. Improvements in or relating to induction coils used in 
connection with the electric ignition systems of 
internal-combustion engines. Constance Hall and 

Fredrik Harold Hall, 24, Temple-row, Birmingham. 


7954. 


91453. 


3509. Improvements in or relating to electrical lamp- 
holders. George Sperryn and William Henry Wood, 104, 
Colmore-row, Birmingham. 

3536. Improvements in electric dynamos, motors, and the 
Londo: Ferdinand David Garard, 65, Chancery lane, 

ndon. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 5, 1903. 


1902. 

prid viden for electric overhead conductors. Boult. 
(Negro. 

Electromagnetically-operated switoh for opening and 
closing an electrical circuit. Gilbert. 

Secondary circuits of alternating currents. Grisson. 

Electric arc projecting lamps. Loring. 

Tvlephone transmitters or microphones. Oppenheimer. 
(Actiengesellschaft Mix und Genest.) 

5296. Electric meters. Chauvin and Arnoux. 

5512. Electric cables. Hardingham. (Felten und Guilleaume 

Carlswerke Actiengesellschaft. ) 

5603. Electric cables or conductors and casings therefor. 
Heyl-Dia. 

Electric and other pewer hoists and cranes. Holt, 
Holt, and Powell. 

Portable hand combination telephones. Eckstein and 
Brooker.  - 

Electrical switches. Tomlinson, Lomax, and Lomax. 

Electric water heaters. Ewart. 

8188. Controlling of electromotors. Coote. 

9057. preis of winding for electric machines and appliances. 

ougé. 

Capstans operated by electricity.  Hollick. 

22421. Electrical awitehes. Dorman and Smith. 

22817. Trolley heads for electric railways and tramways on 
the overhead system. Schultz. 

Arc lamps and electrodes therefor. Soc. G. et P. de 
Mestral. (Date applied for under International Conven- 
tion, Feb. 28, 1902.) 

25829. Rotary-ourrent motors. De Kandó. 

26141. Means for adjusting the distance between the magnet 
system and the diaphragm in telephones. Köhler and 
Behrens. 

26162. Electric conducting cables and process of making the 
same. Lake. (Spaulding.) 

26219. Electrical switches. Thomas and Bourne. 

26557. Electromagnetic traction increasing devices. Honey. 


3142. 
3153. 
3163. 


3751. 
5057. 


5819. 
6147. 


7528, 


25524. 


26585. Signalling apparatus for telephone systems. Thompson. 


(Egan.) 


26668. Controlling arrangements for electric motors and motor 


circuits. Johnson-Lundell Electric Traction Company, 
Limited. (Lundell.) 
27369. Synchronism indicators for use in oonnecting alternate- 
current or polyphase dynamo-electric machines in 
parallel. Siemens Bros. and Co., Limited. (Siemens und 
Halske Aktiengesellschaft. ) 
Bells for electrical and mechanical signalling appa- 
ratus. Deckert. 
Electric switches for stopping and reversing electric 
motors. Whittingham. 
Storage or secondary batteries. Lake. (Clare.) 
Switches for olectric oircuits. Stuart. (Date applied 
for under International Convention, Jan. 6, 1902.) 


27909 


28783. 

28915. 
— —— 

COMPANIES’ STOCK AND SHARE LIST. 


Name. a Last price 
Commercial and Industrial.— £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 4-3 
Aron ati ti Meter c. Cum. Pref. Shares, 1-125,000 "n is iri 
British 1 d Helaby Cables, Ord., 1-70,000 ...... 5 .. n4 
— 5 per cent. Cum. Pref., 1-40, % eae 8 4% ib 
484 15 cent. oe Debentures ................ 100 .. - 
ü. 8 00 .. 102-106 
British 1 Houston Co., 44 per cent. lat Mort. Deb. 
/ daas ⁰yy x ies 100 .. 104-106 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 .. 
4 per cent. Mortgage Debenture R 00 .. 102-1 
Brush Electrical Engineering, r Nos. 1-105, 751. 2 3-14 
— Non. Cum., 6 per cent. Pref. .................... 2 nh 
44 per cent. lst Debenture Stock ...............- 100 .. 101- 
——— 44 per cent. 2nd Debenture Stock ................ 100 . 91-96 
Callender's Cable, Debentures ............... ccce eee ren 100 .. 108-112 
^ %% 4 Heg 
per cent. Pk s res sa xo 
Crompton and (oo S . 275 
5 per cent. Debentures mess 100 .. 102-106 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 
“ A” Shares, 01-017, 11 5 
5 per cent. perennial EATE E 8?˙vw 100 
4 per cent. Deb. Stock, Red. .................... 100 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2. 8 14-2 
7 per cent. Cumulative Prei... 2 3 
— — ( per cent. Perp. lst Mort. Deb. 552 „ 6 en es „6 „ 9.0 9.8 100 on -109 
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Name. Amount 


amount 
paid. € price. m Name. paid. Last price. 
General Electric Compan Age pora cent. Cum. Pref. . E P Ed Central rode Saway 8.— im 10105 xd 
r cen a J adu E ee . . . e cA d b Se ee 
W. T. Henley's Telegraph Works, Ordinary .. 6 .. 154.163 — . PARIETE 3 * 1 8 
44 per cent 8 c EQUES NETS " m 11 — | p.c. Deb. Stock (roy sort Oerta., fully paid). wo — 115-118 
" per cent. Debentures ........................ ; 109-113 City and South London, Consolida dated Ordinary edd a 85 79 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 184-19 —— 4 per cent. Debenture Stock 15 116-1 
4 per cent. Debentures .................... eese 100 .. 101-104 b per cent. Pref. Stock VII.. ** 100 | 129.12 
Parker, Thos., Limited, Ordinary ........................ 10 .. E.g z ee ee . 300 `. 128915 
Telegraph Construction and ntenance ................ 12 41 " " c dd 100 . 125-128 
5 per cent. Bonds *ec45e6ce0402406020908€€029820522970 100 101-104 Liverpool Overhead 81 r cent. Pref. . : MT — v FE 
4 per cent. Mortgage Detentures, Red., 1-1, 700.. — .. 102-108 
Eleetrie Lighting and Supply.— Waterloo and City, Ordinary .....................*... LO .. 97-100 xd 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 - D 
er cent. Deb. Stk. Certa, Red. aud Conv. .. 100 .. 1l d Electric Tramways.— 

Bournemouth and Poole, , ae ere 0 15) Anglo-Argentine, 1-200, 0hnw] . nl) rn e. 43-45 
——— 44 per cent. Cum. Pref., 7,501- 15000 .... — 10 . 10-11 xd ermanent 6 per cent. Debenture Stock, 1888.... 100 .. 1251 
b per cent. Cum. Second Pref., 15, 001-22, 00 10 ras Eam Blackpool and Fleetwood Tramroad...................... 10 .. 13-14 

44 per cent. Debenture Stock, Red. .............. 100 103-1 Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... § .. 54-93 

Bromley Kent) Electric N and Power inis iN. per cent. 5 per cent. Cum. Pret., os. 1-7 000 5 B .. 

ebenture Stock Oca de - Qu Vue 100 102-105 per cent. Deb. Stk., Red., Prov. Certs. all 100 .. 101-104 
5 and Kensington, Ordinary ................. .. 5 104-103 British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 69-72 
7 per cent. Preference .......................... S. 10-104 —— Non. Cum. 5 per cent. Pref. Nos. 25,001-58,600 .. 100 .. 92-97 
Calcutta Electric 22001 Corp. Ordinary, Nos. 1-20, 000. 5 7-8 — — 44 per cent. 1st Mt. Debs., Nos. 1-5,250, of £40 each 40 .. 1025-105 p.c 
Nos. 20,001-30,000 ł nmꝛnꝛnꝛn t 5 7-8 British Electric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 . 134-133 
Cambridge Electric Supply Company, Ltd., £10 Ori . 8 14 ——— 6 per cent. Om. Pf., 30, 001-00, 000000 n. 0 .. 23 
14. £100 ae 8 —— 5 per cent. Period bebenture Stock ....... . .. 100 .. 124 
Central Electric Supply, LA., 4 per cent. Guar Deb. Stock 100 106-1 Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5.. MA 
Charing ties and Strand, Nos. 60,001-70,000 ............ 8 9-94 —— ** A" 6 per cent. Cm. Pf., if b .. 
er cent. Cum. Pre. eocen meern I t 5 54-6 — — “B” 6 per cent. Cm. Pf., rr 5 5 
ity Undertaking,” 44 p.c. Cum. Pret., 1-40, 000 5 48-54 5 per cent. Deb. Stock, Reel. 100 .. 1061 
— 4 per cent. Debenture Stock, Red. (Prov. Corts.) 103-1 Prov. Cert., all pal 100 .. 97-100 
Chelsea ripe „% 941 Cape Electric Tramways, Nos. 1400, ooo ( eieae l.. 242i 
r cent. Debent uren 100 108-111 City of Birmingham Tramways, 5 cent Cum. Pref... 10 .. 
City of 10000 on, O rlnnt soso ee ae rn 10 10-11 4 per cent. lst Mortgage , 1-5,000 (1917) 100 .. 102-105 
6 per cent. Cumulative Pref. .................... 10 134-14 Colombo Electric Tramways and Lich ting, 5 per cent. lst 
5 per cent. Debenture Stock .................... 0 122- Mortgage Debenture Stock, Red. .................... 100 102-104 
per cent. 2nd Deb. Stk. Prov. Certs. (all p 102-105 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 . 13-14 
County of London and Brush Provincial, Ordinary........ 9-10 5 per cent. Cum. Pref. ........................-- 10 .. 11-12 
6 per cent. Cum. Pref. .......................... 10 .. 1213 Debentures ........ cse eee hee en 100 . 96-99 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 108-111 Dublin United Tramways 1896), 0 Ord., Nos, 140, 000 isi 10 .. 12.15 1d 
Edmundsons’ Electricity Corporation, Ordinary, 1-17,400.. 5 64-7 6 per cent. Pref., Nos. within 1-60,000 .......... 10 ..  15-lóxd 
E per cent, Cum. Frei . 5 0-64 per cent. Mort. Deba., 1.5000, 6. Red. . 100 .. 95-98 
Aj per r cent. First Mort. Deb..................... 100 106-1 Lnperial ways, Ordinary........ cese nene all 22-224 
Electric ectric Lt. Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 97180 6 per cent. Cum. Pre en cence ee 144-154 
per cent. Debenture Stock . 1 2 ENEA 100 1 r cent. Deb. Stock ................. ee esee . 112-11 

F REEE Y Blectrie Supply, Ltd., Ord. Nos. 1-10,000...... 6 eo Isle of Thanet Klectric Trames mwaga and Lighting, 5 per cent. 

44 per cent. First t Deb. Stock, Red... 100 102- Cum. Pref., Nos. 30,001-60,000 ............. eere 85 4 

Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 T4 4 per cent. E Stock oues 100 92- 

Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 8 104-1 Kidderminster and District Lighting and Traction, Pref... 5 .. 84 

4 per cent. Debenture Stock, Red. . 100 .. 10010 London United Trys. (1901),5 per cent. Cum. Pref. 10 .. 114-11 

Kensington and Knightabridge and Notting Hill ........ 100 .. 104-107 4 per cent. lst Mt. Db. Stock, Red.... . 100 . 1051 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 Metropolitan Electric Trama., Deferred, 1 000, 001-1,314, 016 l i1 

London Electric, Ordinarr n . 8 2-24 5 per cent. Cum. Pref., 500, 001-814,01 eL | e EH »d 

6 per cent. Prell. . eere 8 vs 51-53 New General Traction, or 3 5 5 <3. 
4 per cent. lst 5 Debenture Stock, Red... 100 .. 93-101 6 per cent. Cum. Pref. .................. . 10 .. 9.85 

Metropolitan, Ordinary. .. . . . . . . . . 4 10 18-19 5 per cent. Mortgage Debentures, 1-1, ms (Boge). 100 .. 91- 

per cent. Fi irat MO NE e Stock .... 100 108-115 Oldham, Aston, and Hyde Tramway, Ordinary. .. 10 .. 104-104 
r cent. Mortgage nture, Red. .......... 100 98-101 d per cent. Cum. Prein . 2 10 114-134 
Newcastl ewoastle-upon-Tyne Electric Supply, Ordinary......... . b 9-94 Perth Elec. Tramways (W.A.) 5 oent, 1 Deb. Stk. 100 .. 100-1 
J cule nate ewe E S 4 64 Potteries Electric Traction 3 . 10 .. nét] 
Notting Hill Electric Dun pune FE iod . 141 5 per cent. Cum. Pret., 1 ( „ .,10 .. 10-1 
4 per cent. Firs are Nos. TAN (Reg.) 101-104 44 per cent. Debenture Stock 0 .. 105-108 

Oxford Electric, Ordinary, 1-96 and -10, 310 PT UM 100 ee 5-6 South Lancashire El c Traction and Power Company— 

——— 4 per cent. Debenture Stock .................... 100 .. 97-100 000 Ordinary ..........ccceccceceeeccee cece 1 us 1 
River Plate Electric Light and Traction, Deb............. 100 .. 7885 £101,132 6 per cent. Preierenoo l.. 1 
Royal Electrical Com — 1 — Montreal, 44 per cent. First —— £528 095 44 per cent. Debenture Stock ........ 100p.c... 100 po. 

Shares Mo ortgage Debentures ues 1. Gnd itii 00 N 101-103 
Id Marke o Su Ltd., Ord., » : 

C 100 . abe Telephones.— 

South Lon on, Ordinary «eese rne b 3t- National Telephone, Preferred ———— —— A 100 ce 98-100 

8t. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 14- Deferred Stock ................- eee enne 100 .. 70-72 
—— 7 7 por Sent e......“ ceai va a ERA Du E xd 6 per cent. Cum. First Pref. ........... e 10 13-14 

dent. Ded '—— 100 .. -1 —— per cent. Cum. Second Pref. .................. 10 — 12415 

Urban Bigvtric Supply Co. Co., Ordinary, 8-30,007 . .. . 5 .. 4-51 —— 5 per cent. Nori n yh Pret svksasde E, E 5 
——— 5 per cent. ulative Preference, Odd Mes 5 4 Y 5j per cent. Deb. Stock, Red. .................... 100 .. 95. 

w „Ordinary. 2: cnet basaan O as - 4 per cent. Deb. Stock, Re... 100 . 101-103 
— Ő per cent. Oum. Pref., 110, 101-138, 21 — 6 .. 6-64 Netaneal Telephone and Hleatric Company M O V1 

TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Trafüc Returns for Increase or MM of k Accounts for past year. | Coat 
Line. week decrease. "ne ds 
C t i Total | P C de P Ont Nil f mile 
urren 0 assengers Car miles as- eo e. 
Ending| 1905. | 1902 ! Week. year. 1901. | 1900. | Ending receipts! carried. | s nger ed track. 
£ £ £ £ £ d. d. £ d. 

Aberdeen Corporation Feb.14| 816 534 | + 281 + 8,910 | 19 174 May 31 37,931 | 9,099,715 | 794,641 088 |1302| 1,970 | 6-14 

Birmingham ‘Tramways Vi eq uan „ 15 4996 | 4,188 + 807 44 2,241 6j — € — pe = = ER = = 

Blackburn Corporation ........ „ 13 509 518 |+ 151 + 4,585 22 — = 26,064 = 738,557 | — 1186, 1085 | — 

Blackpool Corporation „ 12 310 220 + 90 + 505 164 — | Mar. 31 41,818 | 5,809,190 | 758,563 (173 |132 | 2538 | — 

Blackpool-Fleetwood Tramways » 14 189 138 + 9] -+ 182 16 — Dec. 31 31,391 1,902,692 569,827 | 396 | 13°20; 1,900 725 

Bolton Corporation „ 19 1,532 | 1,255 + 279 + 6,546 | 32 = | 77,274 | 15,828,933 | 1,705,580 | 1°17 |1086| 2,420 | — 

Bradford Corporation .......... „ 16| 5205 | 2,259 f 946 .-12,435 | 61 - Mar. 31! 70,213 — 1,530,531 — |1100| 1,150 757 

Bristol Tramways Company . „ 13; 4,522 | 3,680 | + 642 — 511 49 Dec. 31/210, 112 | 36,714,906 | 5,462,039 | 1°37 | 9°25! 4,080 6:51 

Carlisle Tramways Company.. = — = = 2 — s „ 51 8675 | 2,010,873 | 325,044 |103 |-6:46| — 465 

Central London Railway ceo ees. „ 14 6,926 | 6,731 + 195 + 2,1934, 12 12 „ 51585, 86 | 41,188,389 | 1,243,730a | 1:88 64 294 27, 354-89a 

City and South London n Batiway „ 15 3,107 | 3,144 '- 87 + 2,001 | 12) 4 ^ 31 62,601 7,008,842a| 1,224,730 |215 | — | 5010 | — 

Cork E. T. and L. Company . 75 i 185 ER + 25 + 189 15 13 — 23,921 5,714,325 855,332 100 671 1,990 — 

Darwen-Hoddleaden ...... zu ey Bg fit 9 * ^71) 7, Sa Mar. 51 10,470 | 2114985 | 217,891 |119 |1153| 1,398 1286 

Dover Corporation ............ „ 14 m 149 + 22 — 10 4 — „ 31 11,864 | 2,905,823 270,533 |0:979 1053 2,630 | 9:65 
Dublin & Lu moan Hlecii Railway „, n E 55 š AA E T — 21A 63 63 Dec. 31 5,553 362,484 101,464 | 368 1320 825 | 808 

blin U. T., electric cars...... » |». „ ' 
7 155 8. District, Electric ....| » 13 759 809 | 4+ 150 prese 46 46 „ 310246, 255 | 45,813,734 | 6,670,000 129 | 889| 6,350 | 5-71 
Dundee Cit Tramways vince’ » 12 781 635 ＋ 146 — 22 — May 15 26,058 6,393,412 446,350 098 | 140 1,180 — 
East Ham Corporation ........ „ 7 50S 284 | + 205 + 3,70 — | — — ee idis n E 
d w Corporation » 14 12,630 | 9,853 72, 775 |t 8,900 | 104 31 582, 146e 155,243,378 11,935,099 |030 |1171, 5,597 | 7-51 
Galtier Co ration............ „ 12 | 1,034 722 | + 512 + 5,272 271 184 Mar. 31) 54,969 15, 173.924 1,063, 100 | 124 1,960 967 
0 DOPO ion POPE: » l9; 1,043 768 J 275 — 48 438 Sept. 30 29, O61h 4, 649, 813 626,031 |15 11°14 600 | 11-29 
Hull Corporation, E. 8.......... „ 15 1,715 1.551 | + 164 781.433 19 | 94 „ 30 72, 381A, 17, 204, 013 | 1,647,026 100 10:54 3,810 472 
Liverpool 5 — (€ s. ut | 9,128 8,167 ,-- 961, + 1,884 93 78 Dec. 31| 87, 707 21, 065, 999 2,218,696 | 1'11 9:49| 5,004 907 
Liverpool Overhead Railway.. „ 15 1,482 1,534 | + 148 ＋ 945 15 154 June 30 69, 152 8,426,976 787,010a | 1'97 21 Oa] 4,450 |15:94a 
Newcastle-on-Tyne Corporation „ 14| 3,055 — | — | T 35 es al c EE Mia oo ob d d 
Portamouth Corporation........ » 19 | 1,205 958 ＋ 247 — 29 — — — eis = = tem e 
Sheffield Corporation .......... „ 1 4,08 | — | — ! — 464, — | Mar. 25 191,857 | 49,176,631 | 3,791,993 |093 |1201| 4,140 7827 
Southampton Corporation ...... „ 12: 820 717 ＋ 1003 — 1 „ 31 28,973 | 4,761,149 | 685,159 1.45 995| 2630 | — 
Sunderland Corporation ........ „ 15 1,011 883 |+ 118 — 19 17 „ 51, 57,307 | 13,569,808 | 1,170,207 101 111-75! 3,380 | 631 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for berm of unexpired lease. @ Train mile, 
À Half-year’s figures, o Include rali and tram. d Total . e Electric traction only. f Including one section of horse traction. 
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SOME NOTES ON CONTINENTAL POWER-HOUSE 


EQUIPMENT.* 
BY H. L. RISELEY, M. I. M. E., A. M. I. E. E. 


In response to your committee's invitation to submit a paper to 
the Local Section, I have thought that a few notes on the subject of 


Continental power-station practice gathered during a visit to the 
Continent last September might be of interest, especially to those 


who agree with the writer that there is much to be seen worthy of 


consideration, if not imitation—of course, subject to improvement. 
Some little interest may also be attached to a few of my notes in 
view of the Institution’s Continental trip this spring. | 

On first entering a Continental power station, one is struck especially 
by the apparently extravagant amount of space which the switchboards 
and accessories occupy in the majority of central stations abroad. On 
closer inspection and consideration one finds that this is not without 
an object ; the object being primarily to provide for any contingency 
which may arise, and always to provide a duplicate method of operat- 
ing in event of any part of the switching apparatus being deranged 
by accident. 

A system nearly approaching the ideal was represented, in my opinion, 
by the central station at Paderno, 20 miles from Milan, which may be 
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provide for the possibihty of separating one of the services from 
the other, in ease that service should have any special require- 
ments on aecount of its disturbing influence on the other services. 
However, the experience at Paderno has proved that it 
has not been necessary to separate the two services. Behind 
the series of high-tension generator panels are arranged in another 
room the high-tension transmission line boards, each line having 
a praal switchboard, with switch, link device, voltmeter, and ammeter., 
All the switchboards are cxtremely accessible. Each panel may be 
entirely separated from the live ones, so that it may be attended 
to and cleaned by the attendant in perfect safety. The panels are, as 
usual in Continental practice, made of marble and porcelain fixed on 
iron supports, no combustible material being used in their construc- 
tion. e connections are all rigid bars, and the whole is a perfectly 
symmetrical, simple, and extremely mechanical job. The high- 
tension transmission lines, before taken out, are led into the floor 
above, in which are arranged the lightning arresters. Thence they 
pass through holes in the wall to the first pole. The lightning 
arresters aro of the usual Wurz type, and comprise a number of 
cylinders made of special brass containing a large quantity of zinc, 
arranged so as to leave about 0-04in. gap between each cylinder. 

In my opinion the advantages of this type of board are its 
extreme accessibility and safety in having, so to speak, another 
another way round, everything being in duplicate. Each portion 


TURBINE. 


re. 1.— Paderno Installation. —Seetion through Building. 


of interest, as it is to be visited during the Italian trip of the Institu- 
tion next April. There are seven turbine water-driven generators, 
having a capacity of 2,160 h.p. each, and the machines a capacity of 
1,590 kw. each, speed of 180 revolutions per minute, frequency 42 per 
second, 13,500 volts(Fig. 1). The current generated by the alternators at 
Paderno is collected at the 'bus bars and thence led to the high-tension 
transmission line without the intervention of any transformers. At 
Milan the line ends at the Porta Volta station, where the pressure is 
transformed down to 3,600 volts, and at this station steam-driven 
generators are running in parallel with the transformed current 
generated at Paderno (Fig. 2). 

The switchboard at the central generating station at Paderno is 
arranged in a large central opening in the wall, covering an area of 
1,750 square feet (Fig. 3). The apparatus for controlling the generators 
is divided into nine panels, seven of which are for the seven generators, 
and the two panels in the centre serve for collecting the two sets of 
"bus bars and for placing wattmeters, ete. The attached sketch shows 
a complete diagram of the generator switchboard, board for the 
transmission line, and feeder panels at Milan. Each of the gene- 
rator panels comprises one triple-pole oil-break switch, three 
fuses, one linking-up device, one rheostat for field, one rheostst 
for exciter, one instrument transformer, one voltmeter and indi- 
cating wattmeter, one synchronising voltmeter and lamps. All 
the machine rheostats can be worked in parallel or not as desired. 
The link devices serve the following purpose: The whole of the 
installation from Paderno to Porta Volta, the auxiliary generating 
station at Milan, and sub-stations had to be arranged so as to enable 
the two services to be separated at any moment into two distinct 
systems. For that reason the 'bus bars are arranged into two groups, 
and each generator may be switched on either group; in that way 
the lines can be separated. The steam plant at Milan and the 
generators at Paderno can also be separated. It was also arranged to 


* Paper read before the Newcastle Local Section of the Institution 
of Electrical Engineers, Feb. 16. 


of the apparatus can be made dead for cleaning or overhauling 
8 without the slightest danger of interrupting the supply. 

he type of board which is the favourite in this country for high- 
tension alternating work is sometimes referred to as the multi- 
cellular type. The chief faults in connection with this ty pe of board 
is that it is too cramped, the bus bars being far too close together, 
and there being no second way round. Also, it is very difticult to 
keep clean, as the insulators at back of bus bars get covered in hot 
engine-rooms with a greasy deposit of dirt, which it is impossible to 
remove by means of air blast, and it is obviously not very safe to try 
and clean a live board by means of dusters, etc., as you then stand a 
good chance of starting an arc between two bars, besides being a 
anger to the man employed. Aiso, the switches are too cramped. 
It is not an uncommon thing for the switchboard attendant when 
about to synchronise to put the switch a shade beyond half-cock, and 
to make contact to the bars with disastrous results. 


KANDER Powkn-Housk. 


As the first full-gauge electric railway was supplied from this 
power-house, I think a short description will be of interest. It is 
situated near the junction of the Kander with the Summen, quite 
close to Lake Thuner, and was entirely equipped by Messrs. Brown- 
Boveri. Its primary object, as stated, is to supply power to the 
Burgdorf-Thun line. At present about 3,600 h.p. are converted into 
electric energy, but provision has been made for increasing the 
capacity of the station to 4,500 li. p. 

The power-house is situated on the bank of the lake, and is 108ft. 
by 374ft. wide, and has room for six turbines and generators—up to 
the present live have been installed. The turbiues are hy Girard, of 
900 h.p. cach at 300 revolutions per minute, and the speed can be 
regulated by hand or automatically. The three-phase generators are 
connected direct to the turbines, having each a rotating field spider 
with 16 poles, and develop each 620 kw. at 4,000 volts. The drop is 
18 per cent. up to 115 amperes at 4,000 volts on an inductive load, 
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necessitating an increase of 58'7 per cent. in the oxciting current. 
In view of the fact that the whole output of a machine has 
to be used at times on a single-phase lighting circuit, the 

are designed in such a manner as to enable them to develop their 
full power of 620 kw. at 4,000 volts as single-phase machines. In 
that case, with a non-inductive load, the drop amounts to 9'1 per 
cent. Each of these generators is separately excited by a four-pole 
exciter of 12 kw. at 60 volts, the armature of which is mounted on 
the main shaft. These direct-current machines for exciting the three- 


the circuit of the secondary exciting machine is avoided by 
suitably arranged rheostats, which are switched on automatically 
during the regulation, so that in any case these secondary exciting 
machines always remain under constant load both during the regula- 
tion itself and after switching in and out of the fields of any number 
of generators. As the current to be supplied by these secondary 
exciters does not exceed six amperes, it was possible to arrange the 
rheostats very neatly. The sliunt-breaking resistance of the exciter 
switches was arranged with an adjustable air-gap. The terminals of 
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Fig. 2. —Paderno Installation. 


prse generators receive in their turn current for exciting their 
elds from two other direct-current machines separately driven by 
turbines each 20 h. p., developing 14 kw. at 125 volts ut 850 revolu- 
tions per minute. The reason for this indirect way of exciting is 
that the fluctuations in the speed of the main turbines due to the 
variation of the load on the generators, have less influence on the 
pressure than if the field of the exciter was to decrease simultancously 
with the speed of the generators and exciters. The field regulation 
of the generators can be effected cither separately or iu two groups or 
else all together, as desired. It is done entirely by means of the 
secondary exciting circuit. 


| 


the generators are coupled up by small cables, arranged in small 


tunnels which are quite accessible to the main switchboard, which is 
of the usual Swiss make with a facing of white marble. 

The main switchboard itself (Fig. 4) is in another room adjoining the 
main building, 50ft. by 15ft., and is supported from the ground on rolled- 
steel joists about 9ft. 6in. up. On this board, which fronts the engine- 
room, are tixed all the necessary instruments and regulating resistance 


, Wheels, switch levers, etc. At the back, in the other room, under the 


oor, are arranged the bus bars, to which are run the generator cables, 
There are no bus bars fixed to the switchboard itself, and all con- 


Any ulteration of the resistance in , ductors on any panel may be disconnected from the 'bus bars by 
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removing the links at floor-level. The 'bus bars are divided into two 
sections, so that it is possible to operate two circuits, which are called 
steady and unsteady. The two sets of 'bus bars are arranged ina 
circular fashion, so that either can be closed or open at certain points. 
In this way it is possible to work the two circuits either separately or 
together. At the time of my visit the bars were divided, the unsteady 
service supplying current to the Burgdorf-Thun line, the other supply- 
ing all the rest. Arrangements have been made to enable the two 
circuits to be worked together in case of any breakdown of apparatus. 
The central panel of the switchboard contains a switch lever for con- 
necting the two bus- bar systems. The regulation of the two separate 
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Under the switchroom isa transformer-room, in which is an overhead 
crane, which can be travelled into & repair shop. The transformers 
on being taken out of repair shop are li on to a bogie car on rails, 
and are transported along rails laid acroes the whole transformer- 
room to their place. They are slid off the bogies on to rolled-steel 
joists sunk into the concrete, just projecting about jin., and thus it is 
very easy to Sari the transformers in case of any breakdown. They 
do all their transformer repairs at this station. At each side of the 
transformer-room there is space for nine transformers. Up to the 
present only eight have been installed. They are inge phar trans- 
formers immersed in oil, and water cooled, capacity of kw., the 
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FIG. 3.—Switchboard at Paderno, showing Seven Generators only. 


services (which was extremely arduous, due to the great head of water, 
and being unable to govern well) is effected according to the require- 
ments, as shown by the two 'bus-bar voltmeters arranged at each end 
of the switchboard. In order to enable the generators to be used in 
any desired combination for the joint or separate working of the two 


services, the driving devices for the regulating rheostats are capable 


of being coupled ub all together or in two groups as desired, so that 
they can be operated by the two large hand-wheels directly under the 
voltmeters. Adjoining the generator panels at each end is a panel for 
connecting the two sets of ‘bus bars with transformers which transform 
the pressure from 4,000 volts up to 16,000 volts for transmission. 
Places in the immediate neighbourhood are supplied direct from the 
"bus bers at 4,000 volts, 


— —ä—l 


efficiency being 98 per cent., star connected. Four of these trans- 


formers are on tho steady circuit, two of which are devoted entirely 
for lighting and are operated in parallel, being connected to the single- 
phase circuits. The other two are used for power. The other 'bus- 
bar system, called unsteady, has three transformers coupled up with 
a fourth in reserve, which is capable of being switched into any desired 
phase by means of special switches in the primary and secondary 
cireuits. 

All conductors, including the high-tension conductors from the 
terminale of the transformers, are taken through the ceiling into the 
transformer switch-room situated above. Insulation through the floor 
is ensured by very thick glass tubes about 20in. long. In the trans- 
former switch-room are arranged in a clear and easily accessible manner 


Ld 


i 


all the switch levers and instruments for the primary and secondary 
circuits both for the transformers and transmission line. The bus 
bars of the two services are each led along the longitudinal side of 
the room, and the switch apparatus for the primary circuit of the two 
groups of transformers is accordingly arranged at both sides of the 
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head line, the front of which isa marble panel arranged on a raised 
latform on the north side of the room. The latter 'bus bars are also 
ivided into two sets, which make another ring circuit same as before, 
o: may be separated from each other at different places, so that the 
separate feeders may be switched on to any of the two services. Each 
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Fig. 4.— Machine 


room, being separated in accordance with the two services. Each 
transformer has a switch panel of its own, containing oil-break switch, 
ammeter, and fuses. Opposite these, in the centre of the room, 
are arranged 'bars and switches for the high-tension circuit of 
The high-tension fuses used on these consist 
usual Brown handle. 


the transformer. 


of aluminium fuses in the The latter 
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panel contains fuses, an ammeter in each phase, as well as a three-pole 
oil-break switch. All switches are mounted well above the panels in 
order to avoid any arc, if any should be formed jumping across from 
the bars underneath. The switches are all worked by levers, either by 
means of a chain or rope. From the feeder bus bars wires are led into 
the open through holes in vertical marble slab, being also insulated by 
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Fig. 5.—Kander-Bern Distribution. 


are surrounded on four sides with slate division plates, the front 
being protected by a removable grating. All the switches and 
instruments of the 4,000-volt circuit as well as the 16,000-volt circuit 
are arranged, not on switehboards, but on light, open, steel structures, 
of course everything being well supported on insulators. From the 
high-tension bus bars of the two banks of transformers are run two 
gets of conductors (bare) to the (Fig. 5) distributing board for the over- 


very thick glass tubes. Altogether there are 14 cables led away 
by the overhead line. Three branch away immediately on leaving the 
power-liouse, and are for local consumers in the immediate neighbour- 
hood ; these are at 4,000 volts. The remainder, being jin. diameter. 
carry current at 16,000 volts, and are carried as far as Thun on iron 
lattice columns. The insulators are secured in two groups by means of 
bolts and lock nuts to vertical wooden supports (ereosoted), secured ta 
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the iron frames at the top of post at a height varying from 28ft. 6in. | linee are carried on timber poles from 25ft. to 46ft. in height. As said 
to 39ft. 6in before, five of these lines go to Berne ; of the remainder, three go to 
transformer stations for the railway and the other three to Burgdorf, 
all supported on poles. In the event of a low-tension wire snapping 
or springing up against the high-tension lines, all chance of dapger is 
obviated by the fact that the wire would come in contact with the 

earth-wire first. 
Y j SUBSTATION. The distribution in Berne (Fig. 6) takes place from a closed-ring 
circuit formed by the five wires, and surrounds the whole town, to which 
circuits are appe on four transformer stations. These sub-stations are 
arranged in double-storeyed buildings of about 265 square feet area, and 
consist of a front room, which is utilised as an erecting shop and pro- 
vided with a travelling crane. The transformer-room adjoins this, 
and the switch-room is overhead. There are four transformers in each 
station, although the buildings are designed to take seven, each having 
a capacity of 50 kw., and are immersed in oil and water cooled. The 
leads to the transformers come from the switch-room overhead, along 
whose walls is arranged all the switching apparatus, high-tension one 
side, low-tension the other. The switches, fuses, ammeters, and 
lightning arresters are arranged on identically the same lines 
as at the central station. e ring circuit can be disconnected 
from the transformers by means of two special switches arranged 
close to the spot where tho Neb armon lines enter the building. 
These switches are operated by long levers outside the build- 
-$ | SUBSTATION ing, so that the porron of the ring circuit situated between two 
sub-stations may deprived of the current without necessitating 
entering the transformer stations and interrupting the working. 
The pressure is reduced by transformers to 3,000 volts, and the current 
from the secondary ’bus bars to the underground cables 
supplying the town. . Inside the town the pressure is reduced to 250 
volts for driving motors, and to 125 volts for eingle-phase lighting. 
At Burgdorf, which is the second distribution centre, the voltage 1s 
reduced by two transformer stations from 16,000 volts to 500, and the 
power is used for 1 large motors. For working the smaller 
motors, as well as for lighting purposes, continuous current is used. 
This is obtained by two motor- generators which convert 500 volts 
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BERNE. 


16.000 VOLTS. 


CIRCLE ROUND BERNE SOMEWHERE 
ABOUT 20 MILES. 


BURGOORF i three-phase to 150 direct current. This energy is distributed by a 
three-wire system and by two batteries of 840 ampere-hours capacity. 
££ The operation of this installation presents, of course, special 


difficulties, on account of its being necessary not only to supply 
a large amount of current for lighti and power . 

only, but also at the same time to provide for extremely large 
SENERATING STATION variations in the power required for the railway traffic. In 


40 KILOMETERS FROM BERNE. order to prevent these fluctuations from affecting the remainder 
Fie. 6.—Sub-Station at Berne. of the EO, the installation is arranged for working two 
entirely different services. A good idea of the variation may be 


Three lines are utilised in working the Burgdorf-Thun line. Three | gained from the fact that it is by no means Ves gue for the railway 
f to Burgdorf; five to Berne, two single-phase and three three-phase. | to suddenly take for a more or less considerable period as much as 

e iron posts, which are fixed in blocks of concrete in the lake itself, | 1,200 h.p. To sum up, the special points to my mind worthy of 
are all connected with the earth by a wire passing under the high- | attention are that the bus bars are arranged exactly as a ring main 
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Fic. 7.—The Lecco-Sondrio (Ganz) Three-Phase Railway—Diagram of Main Distribution—1, Armature of Exciter ; 2, Ammeter on Exciter ; 3, Centrifugal Governor 
4, Voltmeter on Exciter; 5, Motor Regulating Main Turbine ai Connections of the Centrifugal Governor ; 7. Three-Phase Alternator : 8, H.-T. Fuses 


9. H.-T. Ammeter ; 10, H.-T. Wattmeter ; 11, H.-T. Switch: 12, 


ynchponising Voltmeter: 15, Synchronising Voltmeter Switch; 14, Lightning Arrester 
15, Voltmeter. l 


tension line. At certain places, especially at curves and railway | in a boiler-house. Four of the generators may be switched into one 
crossings, the construction is a little heavier. The insulators are of | or the other feeder circuits as desired by means of the ordinary 
a special type, 64in. long, with a double petticoat of 44in. deep. This | switches. The various duplicate "bus bars on the generator switch- 
Jine ends at Thun in a distributing tower, and from this point the board in the transformer gwitch-room, as well as on the feeder switch. 
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boards, are all arranged as ring circuits, which, by removing or closing 
linking devices, can at any moment be divided into any desired section, 
so that in this way all kinds of combinations in working can be readily 
effected. The transformers used are all single-phase, which allow in 
case of any of them getting out of order to switch in at once a reserve 
transformer into the corresponding phase. These single-phase trans- 
formers enable the output of one phase to be increased by switching 
in further transformers, which, as in this case, where the whole light- 
ing circuit is connected to one phase, is of special importance for the 
regularity of the supply. Finally, the whole line is arranged, especially 
as regards switehbords, with ample room everywhere, so that the 
extra high pressure does in no way interfere with the reliability of the 
system. 
VALTELINNA LINE. 

A short account of the Lecco-Colico railway may be of interest. I 
found that although the line was equipped as far as Lecco, starting 
from Colico, that at that time there was no regular service running, 
as only experimental cars had been run up to the time of my visit. 
As is well known, the system is three-phase, with the overhead line 
at a potential of 3,000 volts. The power is primarily generated at 
Morbegno at a pressure of 18,000 to 20,000 volts direct. The plant 
consists of three 2,000-h. p. generators running at 150 revolutions per 
minute, 15 cycles, having a capacity of 1,300 kw. ; exciters on turbine 
shaft end ; voltage of exciters, 45. The machines are extremely well 
ventilated and the windings on the machine spaced widely apart. 
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ordinary trolley wire, and the primary varies in diameter according 
to the amount of current it has to carry. A separate span wire is 
always used for each phase, and double insulated. Of course, the 
rails are used as a return. All the rails are bonded with ordinary 
trolley wire, only instead of the pin being solid it is hollow, and 
collapses when being driven in, and in no case has trouble been 
experienced through defective contact. Originally the railway com- 
pany insisted on protected bonds being used, and these were tucked 
away at the back of the fishplates ; but after two years it was found 
that 10 per cent. of these had got broken, so the plan was abandoned, 
and the bonds put in an unprotected manner, and just buried in 
the ballast. Since doing this no further trouble has been experienced. 
The track is also cross-bonded at about every 300 yards. 


On making a trip on the track, I found that the acceleration was 
extremely even, there being no jolting whatever. The starting 
resistances on the car consist of water in a tank with fixed plates, the 
level of the water being raised or lowered by compressed air, which is 
also used for the Westinghouse brake, the whole apparatus being 
worked by a small valve in the driver's compartment; the time 
occupied to take out all the resistance varying from 16 to 60 seconds, 
depending on the weight of the train, gradient, etc. The air-com- 
pressor is driven by a small motor with an automatic switch, which 
stops the motor when there is sufficient pressure in the tanks. The 
trains take up to 90 amperes at 3, volts to start up, this 
being the maximum, and from experiments a train on a gradient of 
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Fia. 8—The Valtelinna Line—Sub-Station Connections to Line. 


As shown in the diagram of switchboard (Fig. 7), there are practically 
twosetaof main high-tension bus bars, and each generator feeds into both 
through high-tension circuit breakers. Each generator has one ammeter, 
wattmeter, and synchronising voltmeter and lamp ; the pressure on the 
instruments is reduced by static transformers. There are six lightning 
arresters, three to each set of bars, one arrester being placed in each 

hase. The high-tension switches are identical with the old Siemens 
fien cung arresters : on opening the contacts the arc forms between the 
nearest points of the horns and travels upwards, due to the heated air, 
until it breaks. The current is conveyed from the power-houss by 
means of a transmission line to nine sub-stations situated at the side 
of the track; at these sub-stations the pressure is reduced to 5,000 voits, 
which is carried on the overhead line. With one exception only, the 
sub-stations each contain one three-phase static transformer of 500 kw. 
normal rating, but capable of working for a short time up to 900 kw. 
One of these nine sub.stations contains two such transformers. The 
cooling apparatus consists of a small blower driven by an induction 
motor. The transformer sub- stations are separate stone buildings along- 
side the railway stations, the transformers being placed in a specially 
locked room, which is inaccessible to the ordinary railway officials. 


The transmission line, at 18.000 volts, runs parallel to the railway a - 


short distance away, but, of course, does not run through the tunnels, 
of which there are a great number, but over the mountains, Nor 
does it run through the stations, but at some distance away. 
Lightning arresters are placed on the primary line at every three 
miles, and on the secondary every 14 miles. The secondary leads are 
spaced 60cm. apart, the primary at 87cm. The secon ary is an 


17 in 1,000, with a draw-bar pull of four tons, got up to speed in 
37 seconds. There are loop lines on the overhead line through the 
stations (Fig. 8), which are made dead as soon as the train comes to a 
standstill ; also the trolley boom is lowered, this being also operated by 
compressed air, and in the event of a car standing for a long time, 
there is a small hand-pump to get sufficient air pressure to raise the 
trolley to get current in order to start up the motor for the air- 
compressor. The air-compressor also works the whistle. 

There are two ways of lighting the trains, either with accumulators 
or else by means of transformers and lamps with three filaments at 
100 volts 15 cycles. A small 8-kw. transformer supplies current for 
the lamps, motor, compressor, and heating. The flickering of the 
lamps was hardly perceptible, more especially those behind ground 

lass The same system of lighting was employed at the stations. 

he main switch on the car was operated also by compressed air, and 
there was an interlocking arrangement, by means of whi-h it was 
impossible to get at the switch it the trolley was up, and, of course 
impossible to put the trolley up if the switch was open. The trolley 
was of novel construction, consisting of a copper pipe rupning on roller 
bearings, and the whole supported on a wooden shaft. These trolleys 
have run 50,000 miles without being renewed. The cars are mounted 
on two four-wheeled bogies, each of which has one primary and one 
secondary motor mounted direct on the axles. They weigh about 
50 tons, and can seat 56 passengers. The loco. gave a draw-bar pull 
of 10,0001b. at 19 miles per hour. The body of the loco. is mounted on 
two four-wheel trucks. Upon each of the four axles a motor is directly 
mounted, no gearing being used, 
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All motors are primary, and speed regulation is obtained by using 
either one, two, three, or all motors to suit the conditions. The rotor 
. Shaft, which is hollow, is connected to the car axle by a flexible 
coupling. The coupling is balanced by counterweights, by this means, 
eps à running in fixed bearings can drive the wheel, at the same 
time allowing the wheel and axle to rise and fall with the inequalities 
of the road, only ths clearance being allowed on the rotor. The 
average rate of speed is fairly nigh, as the acceleration is very rapid, 
although the maximum speed is not excessive, it only being 60 Lu 
per hour. They were able to coast above synchronous speed down hill 
and coasted below synchronous speed on the flat. The two most 
efficient speeds were 50 km. and 60 km. per hour. The whole scheme, 
including power-house, water power, and canals for same, work out at 
£4,500 per mile. 

On carefully considering the design of the foregoing power-houses 
and equipment, it seems to me that two things have especially been 
aimed at—viz., simplicity of design, and a duplicate arrangement of 
all gear as far as possible. In getting out designs for new power- 
houses engineers generally consider, as regards to the relative capacity 
of engines and generators, that the most economical load for the 
engine shall be that of the maximum load of the generator, and also 
by arranging that, by lengthening the cut-off on the engine, the 
generators shall be capable of being greatly overloaded without 
reducing the speed of the engine. In view of the fact that in the 
new power schemes that are before us to-day, where it is absolutely 
necessary to keep up an uninterrupted supply, it is necessary 
to take all precautions possible to keep the station bus bars 
alive at all times and at all costs, notwithstandiug any local dis- 
turbance which may be taking place outside the control of the power- 
house. The general source of trouble is fuses, more especially now that 
much heavier feeders are 1n use than formerly, so that sometimes when a 
feeder is shorted it causes an immense amount of trouble by fuses 
not blowing at the proper time, more especially if the fuses on a system 
are of different design ; also, fuses do not always clear themselves and 
thus blow the generator fuses, causing endless trouble By making all 
the steam plant identical and of sufficiently small capacity, so that in 
ease of a heavy overload it will slew down, all fuses and automatic 
cireuit-breaking devices on the generator panels may be avoided. In 
the event of a short occurring on a long-distance high-voltage trans- 
mission line, the fault would almost immediately clear itself ; if not, the 
engineer in charge will probably notice a different hum in the machines, 
and will probably have noticed one particular feeder taking an abnormal 
current, or else that the speed has dropped, and will immediately 
open the faulty feeder. In case of a continued short-circuit, the lower 
voltage limits the power which can flow through a fault. By this 
system any interruption to supply would probably be of very much 
shorter duration than if fuses are to be replaced and the automatic 
circuit breakers closed, after a general opening of all these devices. 
Of course, there is the risk of all the motor-generators and rotary con- 
verters dropping out of step, but I have known cases where motor- 
generators have kept in step even with a variation of 20 per cent. in 
the speed of the generating plant. 


QUESTIONS AND ANSWERS. 


Question No. 561.—A four-pole 220-volt 15-h.p. motor has been sent 
in for repair, its armature having been bb cis Acla iie The 
core contains 47 slots and the commutator segments, the 
opposite ones being cross-connected inside. There are only two 
sets of brushes on the rocker. How is it possible to rewind this 
armature, seeing that any two of the cross-connected coils cannot 
be diametrically opposite, and would, therefore, have a certain 
amount of idle current flowing round them 


Best Answer to No. 551 (awarded 10s.).—We may safely 
assume that the armature under discussion has been wound 
as multiple drum. The reason for this assumption is as 
follows: Supposing it were a series-coupled drum, the only 
advantage to be gained by cross-coupling the commutator 
as described vould be to make the winding couple up 
symmetrically ; but to do this you would have to go from 
commutator part No. 1 to, say, slot No. 1 to slot No. 12, 
and then down to commutator part No. 48—i.e, to a 
diametrically opposite commutator part to the one from 
which we started—and these being already cross-coupled at 
the back, half the coils would be short-circuited upon them- 
selves, thereby halving the voltage which you would get 
from the winding. It is, therefore, obvious that it was 
probably not a series-coupled drum. No doubt the object 
of cross-coupling the commutator parts is in order to enable 
the machine to run as a multiple drum, using only two sets 
of brushes in place of four. The writer cannot understand 
the difficulty mentioned—viz., that there are no two slots 
diametrically opposite. In winding this armature as a 
multiple drum you would work as follows: starting with 
commutator part No. 1, you would go to the bottom of 
slot No. 1, across the back end of the armature to the 
bottom of slot No. 13 back to commutator part 2 ; from 
commutator part 2 to bottom of slot No. 2 to bottom of 
slot No. 14, back to commutator part No. 3, and so on 
all round the armature, taking each commutator part 
in turn. Any commutator plate, of course, may be taken 


as No. 1, the slot exactly opposite to it being in this 
case called slot No 6, slot No. 1 being about six slots 
behind the slot opposite commutator plate 1 in going 
round the armature in the direction of the hands of a 
clock—z.e., when looking at the commutator end of the 
armature, slot 1 would be about six slots to the left of 
commutator plate No. 1, supposing the latter to be at 
the top of the commutator. 
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It will be seen from the above that the winding goes 
approximately one-eighth of the way round the armature 
frcm eommutator part No. 1 to slot No. 1, and approxi- 
mately one-quarter of the way round the armature from 
slot No. 1 to slot No. 15. In going round the armature 
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thus, it will be found, when you get to slot No. 12, that 
you have filled up the bottoms of slots Nos. 1 to 24 inclu- 
sive. You will next have to go from commutator part 
No. 13 to slot No. 13, and thence to slot No. 25, and so on. 
In this case, winding-in slot No. 13 will, of course, already 
have one section below it. If this scheme is continued 


A 


Fic. S. 


it will be found necessary to have a winding of four 


sections per slot (see Fig 1). When the last commutator 
plate No. 94 has been reached it will be found that the 
section being wound will go to the top of slot No. 47, 
to the top of slot No. 12, and back into commutator 
part No. 1, from whence we started. 
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Fig. 2 shows how the cross-coupling takes the place of | 


the extra pair of brushes. The two sets of brushes, which 
are omitted, are shown by dotted lines, the cross connection 
from one commutator part to a diametrically opposite one 
being shown by a thick line on the opposite side of the 
sketch of the commutator plates. 
mutator and also the poles and the armature winding are 
supposed to be eut across and laid out flat upon the plane 
of the paper, in the same way in which you might cut a 
circular tin tube down one side and roll it out flat. It 
will be observed that the winding spans from the centre of 
one pole to the centre of the next, all the winding, of course, 
being shown, as the figure would become too complicated. 

Fig. 5 illustrates something the same thing, only showing 
an end view of the armature. As a matter of fact the 
winding would not be exactly as shown in Fig. 5, but the 
commutator part from which it starts would be half-way 
between the two slots shown, A and B, in order to make 
the armature coils more symmetrical. Other schemes of 
winding would do just as well as the particular one men 
tioned, the one mentioned being probably about the best. 
With a winding such as has been described above, the 
position of the brushes will be approximately opposite the 
centre of the pole. 


Section | Section 
Com. Slot. Slot. Com. Com. lot. Slot. Com. 
| m l .. 13$ 2 | 48 1 .. 13 . 49 
2 .. 2 14 3 49 2 14 50 
$ ue 3 15 4 50 3 15 51 
4 .. 4 16 5 51 4 16 52 
D. du 5 17 6 52 5 17 53 
|| see 6 18 7 53 6 18 54 
Wi- uad 7 19 8|54 7 19 55 
8 xe 8 20 9 55 8 20 56 
9. 9 21 .. 10 56 9 21 57 
10 .. 10 22 11 57 10 22 58 
11 *. 11 25 12 | 58 11 25 59 
12 .. 12 24 13 59 12 24 60 
13 ... 13 25 14 | 60 13 25 61 
14 . 14 2⁵ 15 61 14 2⁵ 62 
15 .. 16 21 16 | 62 15 27 65 
160 316 28 17 | 63 16 28 64 
17 1 29 18 | 64 17 29 65 
18 .. 18 30 19 | 65 18 30 66 
19 19 31 20 66 19 31 67 
20 20 32 21,67 .. 2 32 68 
21 21 33 22 68 . 21 35 69 
22 22 34 25 69 k 22 34 70 
25 25 35 24 | 70 23 35 71 
24 24 56 25 | 71 24 36 72 
2b 25 37 26 | 72 25 37 15 
26 26 38 27 75 26 38 74 
27 27 39 28 74 27 39 75 
28 28 40 29 | 75 28 40 76 
29 29 41 30 76 29 41 77 
30 30 42 31 77 30 42 78 
31 31 43 32 | 78 ól 43 79 
32 32 44 53 | 79 32 44 80 
35 őő 45 34 | 80 53 45 81 
a2 54 46 55 | 81 34 46 82 
$5 35 47 36 | 82 35 47 83 
56 56 1 37 83 56 1 84 
37 37 2 38 | 84 37 2 85 
58 38 3 39 85 38 3 86 
39 39 d 40 86 39 4 87 
40 40 5 41 | 87 40 5 88 
41 41 6 42 | 88 41 6 89 
42 42 7 45 89 42 7 90 
43 43 8 44 | 90 43 8 91 
44 44 9 45 | 91 44 9 92 
45 45 10 46 | 92 45 10 93 
40. 46 ll... 47:95 .. 46 . 211 94 
47 47 12... 48194 47 12 1 


The chief advantage of employing two sets of brushes 
only, is on a motor in which it would be difficult to get at 
the brushes on the underneath side of the commutator, in 
order to replace them or repair them in any way. The 
full scheme of the winding described is given above. R. 


Answer to No. 551 (awarded 58.).— As there are an even 
number of sections in the commutator, the armature was 
evidently parallel-wound, and the cross-connections were a 
makeshift to allow of the use of two sets of brushes instead 
of four. As “A. J. P.” suggests, it is impossible to get 
two of the cross-connected coils in quite symmetrical 
positions, and when they are in the neighbourhood of the 
polar horns considerable currents must pass between the 
two. This means waste of energy and heating of the arma- 
ture, and as the coils come under the brushes at about 
this time it is very likely to cause sparking. It would bea 


In this figure the com- 


great improvement to add two sets of brushes and cut 
away the cross-connections, and if this is at all possible it 
should be done. In any case the winding given below is 
the most suitable. 

As there are twice as many commutator bars as slots, 
there must be two bars side by side in the slot. This tends 
to a want of symmetry between the coils and the com- 
mutator, which, however, can be got over in this way: 
Consider four consecutive coils on the armature. Say 
No. 1 lies in slots 1 and 12, then No. 2 should lie in 1 and 
13, No. 3 in 2 and 13, No. 4 in 2 and 14, and so on; thus 
the coils progress uniformly round the armature, instead 
of going with a skip and a jump, so to speak. The follow- 
ing winding gives this result. Numbering the bars as in 
the figure, the connections will be: 


Top 1418 24 2B 3A 3B 4A 4B 5A 5B 
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Bottom 12B 134 15 14A 143 154 15B 16A 16k etc., 


where \ represents connection at back end, and / represents 
connection at front end. | 
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This winding also gives the nearest, approach to 
symmetry between the cross-connected coils.— W. 

Answer to No. 551 (awarded 58.).— The armature was 
apparently a parallel-coupled lap-wound one with opposite 
commutator plates cross-connected so as to be able to work 
with only two instead of four sets of brushes. The arrange- 
ment is shown diagrammatically below for a five-slot ten- 
segment armature, and one of the pairs of coils put in 

rallel by the cross-connections is shown in thick lines. 
The two coils cannot be exactly diametrically opposite so 
long as the number of slots is not exactly divisible by the 
number of poles. The odd number of slots (47) mentioned 
in the question was probably chosen to suit some stock 
stamping which had been originally intended for use with 
& series-coupled winding, the odd number of slots rendering 
such windings more symmetrical with certain numbers of 
conductors. 


The cross-connected arrangement described is not a 
good one, and it is quite possible that a certain amount of 
idle current, or at least unequal distribution of current, 
might be set up as suggested. Still, the want of symmetry 
is so slight (the one coil being only half the piteh of the 


slots, or 4 x a = 5'8deg. distant from the point diametri- 


cally opposite the other coil) that no appreciable loss is 
likely to occur. This is especially the case since the idle 
currents, or differences in amount of current carried by 
two coils in parallel, will only occur at the instants when 
the coils are under the pole-tips, as at other points the 
magnetic field would be sensibly uniform over a distance 
even greater than that representing the want of symmetry 
between the coils. 

The connections are, further, of positive use in case the 
poles are of unequal strength, as they act as equalising 
circuits, in the same way as the equalising rings commonly 
fitted on large parallel-coupled multipolar machines. Such 
connections are, however, seldom found necessary on 
machines of so small a size as this one. On the whole it 
would probably be quite safe to rewind the armature as 
before with the cross-connections left on, though it would 
be still more satisfactory to remove the cross-connections 
and work with four sets of brushes, as is the usual practice 
with four-pole parallel-coupled armatures.—Q. 
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NOTES. 


. Faraday House.—Prof. C. A. Carus-Wilson will on 
Monday next commence a special course of lectures to the 
senior students of the Electrical Standardising, Testing, 
and Training Institution on the subject of “Motor, 
Dynamo, and Transformer Construction.” 

Franklin Institute.—We have to acknowledge the 
Journal of the above institute for the current month. The 
paper of chiet electrical interest in this volume is entitled 
Electrical Measuring Instruments,” and was contributed 
to the proceedings of the institute by Mr. Caryl D. Haskins. 
The annual reports of the various committees appointed by 
the society are given at the end of the Journal. 

Telephone Facilities.—The Postmaster-General is 
offering inducements to users of the telephone to use the 
trunk lines at night-time for non-urgent messages. With 
this end in view he has decided to allow a double period of 
conversation —i. 2, six minutes—between 8 p.m. and 6 a.m. 
for the same fee as is charged for a single period of three 
minutes during the day. The new arrangement will come 
into operation on March 1. 

North-East Coast Institution.— The above institu- 
tion of engineers and shipbuilders has issued parts 1 and 2 
of the nineteenth volume of its Transactions. In it are 
given the presidential address of Mr. John Tweedy, 
delivered on Oct. 24 last, and the annual report of the 
council presented at the same meeting. There is also a 
reprint of a paper on “Fire-Extinguishing Apparatus for 
Ships,” by Mr. John Heck, together with the discussion 
thereon. 

Electro-Harmonic Society.—To-night will be given 
the second and last “ ladies’ night " concert of the society’s 
present season. It will be held in the Crown Room of the 
Holborn Restaurant, commencing at 8 o'clock, and the 
excellence of the programme arranged will doubtless draw 
a “crowded house.” Among the artistes who have been 
engaged for to-night’s concert are Miss Edith Serpell, Miss 
Ethel Bevans, Mr. Franklin Clive, Mr. John Warren, Dr. 
Byrd-Page, and Mr. Frederic Dale. Extra tickets may 
be obtained from the hon. secretary at a small charge. 

Battersea Polytechnic.—Tho annual distribution of 
prizes and certificates gained by students attending the 
above polytechnic took place in the great hall of the 
institution on Thursday evening last week. It was stated 
by the principal that the total value of scholarships and 
exhibitions gained during the last session was over £1,800, 
including several County Council scholarships in science 
and art. Earl Spencer gave away the prizes, and in a short 
speech emphasised the importance of promoting technical 
education in this country. It will be remembered that 
the Battersea Polytechnic is establishing a school of elec- 
trical traction, which, we believe, will be the first of its 
kind in England. 

Dry Batteries (7).—It seems that very successful 
deception may be practised even among the profession in 
the dry battery business. We have heard quite recently 
of a number of glass cells which have been imported from 
the Continent, and are being sold in various parts of the 
country as dry cells. These are apparently larger, and 
presumably of much more power, than an ordinary E.C.C. 
or Obach cell, but when tested are found not to give out 
one-third of the power of either. A correspondent, becoming 
suspicious of the imported article, has cut open three or 
four of these glass cells, and in each case has found only a 
very small battery, the deception being kept up by the 
liberal use of sawdust and resin or pitch in the remainder 
of the cell or sell.“ After this engineers should be watch- 


ful of the Continental cell, which, in the case above cited, is 
cunningly got up to appear as a bond fide large battery. 


Crewe Mechanics’ Institute.—The Mechanics’ 
Institute at Crewe, which, we believe, is largely supported 
and maintained by the London and North-Western Railway 
Company for the benefit of its young employés, held their 
annual meeting on Tuesday. Mr. F. W. Webb, who is about 
to retire from the position of chief engineer of the North- 
Western Railway, presided, and in the course of an address 
referred to the importance of the studente studying electric 
traction at the present time There was no doubt that in 
the near future much of the light work on our railways 
would have to be done by different methods to those now 
in vogue. He afterwards referred to his retirement after 
52 years work with the railway company, and expressed 
the hope that whoever succeeded him would take an interest 
in the work of that institution. 


Willesden Electrical Engineering Society.— 
The students attending the electrical engineering classes 
at the Willesden Polytechnic have formed an electrical 
engineering society, which promises to be a very useful and 
progressive institution. The first president is Mr. Frederic 
H. Taylor, A. M. IE E, who, at the inaugural meeting of 
the society on Saturday, opened a discussion on the subject 
of the recent fatality at the Fulham Public Baths. The 
meetings of the society will be held at the polytechnic on 
the first Saturday in each month, and it is intended also 
to arrange, whenever possible, for visits to works of elec- 
trical interest inand around London. The honorary secre 
tary and treasurer is Mr. Henry Drury, 45, Fernhead- 
road, Paddington, W. Membership is open to all present 
and past students of the electrical engineering section. 


Lignite as Fuel in Central Stations.— An interest- 
ing instance of the use of a comparatively poor fuel in 
central stations has been brought to our notice at Bodorf, 
near Cologne, where an enterprising lignite colliery 
company has laid down a central generating plant for 
supplying light and power in the district between Cologne 
and Boon. It was found that the fuel was so poor that it 
would hardly pay for transport over considerable distances, 
but we understand it has turned out a very valuable asset 
when put to the above purpose and used at the pit mouth. 
The maximum rate for light charged by the company is 
6d. per kilowatt-hour. Power is supplied at about a third 
of this figure, the maximum charge being 2°16d. per kilo- 
watt-hour. The use of lignite as the fuel in electrical 
generating stations is not, of course, novel on the Conti- 
nent. Our readers will remember that the municipal 
electricity works at Dresden have already demonstrated 
that this fuel can be employed successfully in such work. 


Education Appointments.— Several new appoint- 
ments have been made by the Board of Education. Amon 
these is the appointment of Sir William Abney, K. C. B., 
F. R. S., to the post of adviser to the Board in matters con- 
nected with science, upon his retirement from the post of 
principal assistant secretary to the South Kensington 
branch of the Board on April 1 next. It has been decided 
from that date to organise a division of the staff of the 
Board for matters connected with technology and higher 
education in science and art. The President has appointed 
Mr. Grant Ogilvie (at present the director of the Edinburgh 
Museum of Science and Art under the Scottish Education 
Department) to be a principal assistant secretary of the 
Board in charge of this division as from April 1 next. The 
Hon. W. W. Bruce, assistant secretary of the Board, is to 
be promoted on that date to be principal assistant secretary 
in charge of another division of the Board, which will be 
organised to deal with secondary schools. 
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South African Orders.—It is with much pleasure 
we hear that the Delagoa Bay Development Corporation, 
Limited, who are about to lay down a system of electric 
tramways at Lourenco Marques, are placing the order for 
all their rolling-stock in Great Britian. We are unable 
at the present to name the town in this country where the 
order has gone, or the amount of the contract, but as the 
company are laying out their system on a most extensive 
plan, there is no doubt that the order will run into many 
thousands of pounds. As our readers know, the Corpora- 
tion of Johannesburg are about to spend over a million 
sterling on an electric light and tramway scheme, and we 
shall be surprised if our firms at home do not secure a 
very large share of the orders when they are given out. 
We repeat what we said last week in the case of New 
Zealand, that if electrical firms in this country will only 
make the effort, the engineers in the Colonies will be quite 
ready to meet them half way, as they are generally in 
favour of dealing with the mother country if they can do 
80 consistently. 

The Measurement of Energy.—On Friday last 
Prof. E. H. Griffiths, F. R. S., gave a most interesting 
discourse before the Royal Institution on the Measure- 
mentof Energy." "The lecture was illustrated by a number 
of successful experiments, amongst which was one for the 
determination of the mechanical equivalent of heat by the 
method introduced by Prof. Callendar. The lecturer 
explained that by this method accurate determinations of 
this equivalent could be obtained in 10 minutes, whereas 
previously a long and laborious course of experiments were 
required to give anything approaching the same accuracy. 
An important part of the lecture was devoted to investiga- 
tions as to the determination of the absolute values of the 
electrical unit. Prof. Griffiths showed tbat the outcome of 
recent experiments with the most modern instruments, 
such as those invented by Prof. Callendar, tended to 
establish the fact that the present standard of resistance 
was about % too high. The Electrical Standardisation 
Committee of the British Association have this matter in 
hand, and an authoritative report on the subject may be 
expected in the near future. 

Electrical Timing Apparatus.—There have been 
several isolated tests recently of electrical timing devices 
in connection with automobile contests, but few have 
been proved to be reliable at the critical moment owing to 
lack of completeness of details. The general idea is com- 
paratively simple. As a rule a cord is stretched across the 
track, which cord is connected with the chronometer by 
an electric wire. The contact is completed by the passing 
of the wheels of the motorcar over this cord, and the 
record of the winning car is faithfully indicated on the dial 
of the chronometer. The tests which have so far been made 
with such devices have, however, not always given altogether 
satisfactory results, and consequently the French Auto- 
mobile Club is holding an organised trial of various 
mechanical timing apparatus at Dourdan. The most 
promising device yet presented is the invention of Mr. 
Pottier, of the Mors Company. It is worked electrically, 
and, it is claimed, gives a record in hundredths of a second. 
There are, however, two other mechanisms which have 
been entered for trial, which are said to give records in 
thousandths of a second. They are admittedly useful in 
timing projectiles, but it remains to.be seen whether the 
connections are not too delicate for use on a racing track. 


Solar Heat.—The issue of the American Engineer for 
the 2nd inst. illustrates a steam plant which has recently 
been erected at St. Louis, and which derives its heat from 
the sun, whose rays are directed against the heating sur- 
faces of the boiler by means of a large mirror. This mirror 
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is swung on trunnions journaled in a substantial frame, the 
latter resting on a circular track, and by means of a clock- 
work arrangement is moved around the circle at a certain 
speed, which is just sufficient to keep the mirror or reflector 
at the proper angle with the sun’s rays. The frame is caused 
to revolve by means of a circular rack outside of the circular 
track, the frame travelling continuously day and night, so that 
it is always in the proper position when the sun shines. The 
water supply is regulated so as to automatically maintain 
the desired steam pressure when the boiler is furnishing 
the required amount of steam to the engine. The water is 
fed into the boiler by an automatic injector through a 
funnel-shaped coil of pipe around the outer rim of the 
front of the boiler, and is there heated to the boiling 
point before entering the boiler. The inventor claims 
that a reflector containing two square yards is sufficient to 
generate steam for a 1-h.p. engine, and that a reflector 
25ft. square is sufficient for a 32-h.p. engine, and that one 
44ft. square will run a 100-h.p. engine. 


Electricity in Italy.—Coal is practically non-exisvent 
in Italy, and the greater number of the industries of that 
country have for long relied entirely upon foreign coal. In 
recent years this state of things has naturally directed atten- 
tion to the numerous natural and artificial falls of water in 
the country, especially in the northern parts. According to a 
report which has been sent home by the British Embassy 
at Rome, these falls have been estimated as being capable 
of furnishing 10 million horse-power, and it is anticipated 
that a still further impetus will be given to industrial 
enterprise by the application of clectricity derived from 
this source. Although for many years this force has 
been utilised for providing electric light, often at long 
distances, and for propelling tramways, it is only of late 
that the advantages to be derived from the application of 
electricity to other objects have been realised. Several 
new electric railways are now in operation which have 
given satisfactory results, and there is a proposal to connect 
the capital with Naples by means of a short and fast line 
of electric traction The year 1901 saw the inauguration of 
an electric supply company capable of producing 23,000 h. p, 
which is intended to be utilised by the manufacturing 
districts in the neighbourhood of Milan ; and many other 
companies of less importance have been or aro in course of 
being established with the object of supplying motive power 
to various industries. 


Transportation in London.— In the Daily Telegraph 
of Monday last Mr. Yerkes replies to some criticisms which 
have appeared of his recent speech on the transportation 
problem in London, briefly abstracted in our lest issue. 
The critic is evidently in favour of what he calls working- 
class colonies," and Mr. Yerkes answers this by denying 
the practicability of placing the working people in colonies. 
There is no more reason why the working classes should be 
so placed than other classes. Placing together a particular 
class of people to the exclusion of others does not tend to 
improve the condition of society, which is so necessary to 
making good citizens In Mr. Yerkes's opinion, the mixing 
of the working people—the mechanics, labourers, clerks, 
and others who are compelled to work for their living— 
together would have much greater advantages than having 
them housed separately and distinctly. He further denies 
that he was in error when he said that the intramural 
transportation of London was poor, or that the outlying 
districts should receive more attention. Granted that 
the Great Eastern Railway has assisted in building up the 
suburbs, it seems to him there is plenty of room for improve- 
ment in other directions. Dealing with other criticisma, 
Mr. Yerkes states that a train of 30 ears, if necessary, 
may be hauled by electricity, but admits that the question 
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whether the multiple-unit system of working will lead to 
really improved acceleration has yet to be proved. The 
knowledge will come in time. 

London Chamber of Commerce.—At the recent 
annual meeting of the Electrical Trades Section of the 
above chamber, Mr. R. Percy Sellon retired from the chair 
and Mr. C. P. Sparkes was elected as his successor, Mr. 
W. L. Madgen and Mr. C. H. W. Biggs being chosen as 
deputy chairmen. Before retiring, Mr. Sellon drew atten- 
tion to the important work on which the section had been 
engaged during the two years of his tenure in office. In 
the field of electrical traction the Earth Returns Committee 
had successfully combated the attempt of the gas and 
water companies to throw the onus of the question of 
alleged electrolysis of their pipes upon electricity supply 
undertakings, and this onus had been properly apportioned. 
Further, a conference to consider the question of guard 
wires and cognate matters had been convened. In the 
field of power distribution the Power Bills Committee 
appointed by the section had done valuable work in 
averting the creation of a menacing precedent in con- 
nection with the Lancashire Power Bill. The Power Mains 
Regulation Committee had also rendered valuable services 
in connection with the Board of Trade regulations bearing 
on bulk power supply. A representative of this committee 
was a member of the informal committee convened by the 
Board of Trade to consider the whole question. In the 
field of electricity supply the section had, in co-operation 
with the Institution of Electrical Engineers, made repre- 
sentations upon the original suggested clauses of the 
Factory and Workshops Act, with beneficial result. The 
section had also been in close co-operation during the past 
two years with the Municipal Trading Committee of the 
chamber which had originated as a committee of the 
section. Mr. Sellon then vacated the chair. The com- 
mittees having been reappointed, it was agreed that the 
section should support the recommendation of the Mansion 
House Committee on the Port of London, that agents in 
this country should be chargeable with a tax upon the 
profits made by their foreign principals in this country. 

Wireless Telegraphy.—Mr. Marconi was the principal 
guest at a house dinner at the Savage Club on Saturday 
evening, and spoke at some length of his achievements in 
the field of wireless telegraphy. He gratefully referred to 
the assistance which had been given him by the Dominion 
Government in carrying out his experiments in Canada, 
and also to the subsidy of £50,000 which the Italian 
Government had agreed to grant him with the object of 
establishing wireless  telegraphy between Italy and 
Argentina. He also acknowledged the great encourage- 
ment King Edward had already given him in his experi. 
ments. With regard to the attitude of the British Govern- 
ment, Mr. Marconi very properly admitted that they had 
to be very cautious what steps they took, as this subject 
was one affecting the whole Empire. At the same time he 
should be sorry if the result of their policy was that every 
Continental nation should reap the advantages of wireless 
telegraphic communication before England. He sincerely 
hoped that the Government’s deliberations would come to 
a conclusion soon. That negotiations with the Marconi Com 
pany are proceeding, and are likely to result in an amicable 
agreement as to the use of wireless telegraphy in this 
country at no distant date, may be gathered from the 
statement made by the Postmaster-General in the House 
of Commons on Thursday afternoon last week. In reply to 
& question by Mr. Herbert Samuel, Mr. A. Chamberlain 
said the effect of recent progress in the development of 
wireless telegraphy upon both the commercial and strategic 
interests of this country was now receiving the careful con- 


sideration of His Majesty's Government. He was also in 
communication with the Marconi Wireless Telegraph Com- 
pany upon the subject of their relations with the Post Office. 
He was not at present in a position to make any final state- 
ment upon the subject, but he had no doubt that it would be 
possible to secure for the publie of this country the use of 
this method of communication when it was sufficiently 
developed for commercial purposes. 

Electric Motor Buses.— At the recent general meet- 
ings of the two large omnibus companies of London 
references were made to the possible introduction of motor 
omnibuses. We understand that the London Road-Car 
Company are about to carry out experiments with three 
omnibuses in which electricity is used to drive the vehicles, it 
being generated by a dynamo driven bya small petrol engine. 
In some respects the combination is not unlike that which 
the North-Eastern Railway Company are about to use on 
their motor-driven trains between the Hartlepools. In this 
case a 10-h.p. petrol engine will drive a dynamo, which will 
supply energy to the motors connected to the axles of the 
"bus. There is, however, an addition to the equipment of 
the railway experimental cars, in that accumulators are to 
be carried on the ‘buses to assist the petrol engines when 
they are going up heavy grades. The switch gear will also 
be so arranged that when the driver is stopping the vehicle, 
the motor will charge the accumulators, and thus save a 
certain amount of energy now wasted by the mechanical 
brakes. Three such omnibuses are on order from the 
States, and the first two are equipped respectively with 
iron tyres throughout and rubber tyres throughout, while 
on the third 'bus there will be iron tyres on the froat 
wheels and rubber tyres on the back wheels. We gather 
that even when the omnibus is at rest, the petrol engine 
will frequently be kept running to charge up the accumu- 
lators. It will be interesting to compare the consumption 
of petrol on these "buses with that on others in which the 
electric transmission between the engine and the wheels 
is not employed. 

Electric Lighting in Paris.—A most interesting 
report on the use of electricity in Paris in 1901 has 
recently been published by Mr. P. Lauriol, the engineer 
appointed for the purpose by the authorities. In it 
he gives full particulars of the electrical plant installed 
in the various divisions of Paris, and also the number 
of units generated in the year by those plants. 
With the report is presented a map of the districts 
in which these facts are graphically recorded. In each 
area he has inserted a rectangle, the base of which 
represents the plant capacity, and the area the. number of 
kilowatt-hours generated in the year. It follows that the 
altitude of the rectangle gives the number of hours during 
the year in which the whole plant could have generated 
this output. The isolated plants installed by private 
individuals are included in the reports, although the author 
states that the figures for these are not so accurate as 
those supplied by the large supply companies. The total 
figures show that there was an aggregate of 68,267 kw. of 
plant installed in Paris at the end of December, 1901. This 
plant gave a total output during that year of practically 
271 million units, which corresponds to an average use of 
400 hours per annum. Of this total plant some 38,000 kw. 
capacity were installed in the supply stations, the rest being 
in the hands of private users. The author advances three 
reasons for this comparatively small proportion of the 
total plant being in the public supply stations. These are 
respectively the high cost of supply; the small demand, 
which renders it impossible to give the supply in any but 
the best districts; and, lastly, the short life of the con- 
cessions, which makes the companies unwilling to incur 
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large capital responsibilities at the present time. 
exceedingly difficult, as he points out, to judge as to which 
of these three is of the highest relative importance in the 
non-development of electrical distribution for light and 
power. It should be added that the above returns do 
not include electrical plants installed for railways and 
tramways. 

Edison's Storage Battery.—Details are to hand of 
the mechanical coustruction of Edison's new storage battery 
as exhibited recently at the automobile show in America. 
The cells shown were of 200 watt-hours capacity, they 
being capable of furnishing 160 ampere-hours at an average 
discharge voltage of 1:5 per cell. As regards the construc- 
tion of the cell, one of the most interesting features is the 
sheet-steel jar, which replaces the usual hard rubber or 
earthenware jar in the older form of battery. This steel 
jar is corrugated for about two-thirds of its height, in order 
to strengthen the structure and render it more stable. Tho 
plates consist of thin sheet-steel frames, into the grooves of 
which are hydraulically pressed briquettes of iron and 
graphite, or nickel and graphite, according to whether the 
plate is a positive or a negative. These briquettes are 
covered with perforated steel retaining lids. The positive 
plates are all connected together within the cell and 
fastened to the positive terminal, which is brought out 
through a rubber bushing in the cell cover. A nut clamps 
the connecting wire to the terminal, outside the cell. The 
negative terminal is brought through the other side of the 
cover in the same manrer, and connected outside to the 
positive one of the adjoining cell. There are two other 
openings in the cover of the cell—one for filling it and one 
for allowing gas to escape. The former has a hinged spring 
cap that opens upon releasing the catch. The gas valve 
has a mushroom-shaped top that, should the cell be over- 
turned, closes the two small gas passages in the gauze- 
fitted cap over it and effectually prevents any liquid from 
escaping. The fine-wire gauze, operating on the principle 
of the Davy miner’s lamp, keeps the gas from firing back 
and causing an explosion, should any of that which escapes 
become ignited. The cell cover fits sufficiently close upon 
the top of the jar to make a fluid and gas-tight joint. 
We gather from the Scientific Americun that these cells can 
be run down to zero without damage, but ordinarily are 
not discharged bolow 0:75 volt per cell. Our contem- 
porary also states that under test the battery has been 
proved to have a very long life and to bedurable. Further 
tests are now being made in delivery wagons in New York, 
and it is expected that the battery will be placed on the 
market in the spring. 

Hertzian Wave Telegraphy.—The council of the 
Society of Arts have arranged with Prof. J. A. Fleming 
to give a course of four lectures on “ Hertzian Wave Tele- 
graphy in Theory and Practice," beginning on March 2. 
The opening lecture will be confined practically to a 
discussion of the theory of the radiator or aerial, includ- 
ing the production of an electric wave and the propagation 
of an electric wave over earth or water surface. An 
interesting comparison should be that which the lecturer 
proposes to make between organ pipes and Hertzian wave 
radiators, and he will also describe the principal features 
of the Marconi, the Braun, and the Slaby radiators, finish- 
ing with some remarks on oscillation transformers and 
multiplicators. Transmitting arrangements and trans- 
mitters will form the subject of the second lecture on 
March 9. Under this head Prof. Fleming may be expected 
to discuss the various elements in a Hertzian wave trans- 
mitter, various forms of coil, alternating-eurrent trans- 
formers, the charger and condensers, Marconi’s syntonic 
radiator, Braun’s inductive system, and the multiple trans- 
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formation system. The lecturer also proposes at this 
lecture to describe the production of powerful ether 
waves. Tho third lecture is dated for March 16, and 
will treat especially of receiving arrangements and 


receivers used in wireless telegraphy. Under this 
category  Hughes's metallic microphone, the Branly- 
Lodge coherer, and the Marconi receiver will be 


referred to and described, and magnetic receivers in general 
and Marconi’s magnetic receiver in particular will also be 
brought to the notice of the audience. Various forms of 
receiving arrangements will further claim the lecturer's 
attention. On March 25 the fourth and concluding lecture 
of the course will be delivered, the subject being syntonisa- 
tion and possible improvements. The syntonic arrange- 
ments of Lodge, Marconi, Slaby, and others will each be 
described, and, while pointing out the difficulties of the 
problem, the lecturer promises to put forward a suggested 
substitute for syntony. lle will also refer to the present 
limitations and utilities of Hertzian wave telegraphy, and 
conclude with a forecast of the probable future of the new 
telegraphy, which, coming from a scientist of Prof. 
Fleming's standing, should command respect in all 
quarters. 


Physical Society.—Dr. R. T. Glazebrook is the new 
president of the above society for the ensuing year. At 
the annual meeting of the members on the 13th inst. he 
delivered his inaugural address, in the course of which he 
referred to the work of Gladstone, Roberts-Austen, 
Griffith, and Wimshurst, four Fellows whom the society 
had lost by death since the last general meeting. Stokes 
was not a Fellow of the Physical Society. The society 
regretted it, and were poorer for it Turning to domestic 


affairs, Dr. Glazebrook mentioned the retirement of 
Mr. Elder after ten years’ work as secretary. The 
membership of the society Was almost stationary, 


instead of increasing, and it was necessary to con- 
sider how best to further the interests of the suciety. It 
should have a wider range of activity, and technical papers 
should not necessarily be excluded. If possible, all papers 
should be sent out, in full or in abstract, before any 
meeting, so as to encourage discussion. Interest might 
also be aroused by arranging at times for set discussions. 
The society was at a disadvantage in having no home of 
its own, and the time of meeting might be reconsidered. 
Attempts should be made to give advice and guidance to 
physicists in isolated positions about the country having 
time to carry out research. The rest of the address dealt 
with the history of theoretical optics during the last 60 
years and the part taken by Stokes in its development. 
The report of the council for 1902, which was presented 
at the same meeting, stated that a new agreement for a 
term of three years has been arranged between the society 
and the Institution of Electrical Engineers to provide for 
the continuation of Science Abstracts, and it is hoped that 
the usefulness of this publication will be thereby increased. 
The following officers and council were elected for the 
ensuing year, in addition to Prof. Glazebrook as president : 
vice-presidents — those who have filled the office of 
president, together with T. H. Blakesley, M.A., Prof. J. D. 
Everett, D. C. L., F. R. S., S. Lupton, M. A., and J. Swinburne ; 
secretaries -W. R. Cooper, M. A., W. Watson, D. Sc., 
F. R. S.; foreign secretary—Prof. S. P. Thompson, D. Sc., 
F. R. S; treasurer — Prof. H. L. Callendar, M. A., F. R. S.; 
and librarian — W. Watson, D. Sc., F. R. S. Other members 
of the council C. Chree, D. Sc., F. R. S.; W. B. Croft, 
M. A.; F. G. Donnan, M. A., Ph.D.; H. M. Elder, M. A.; 
R. A. Lehfeldt, D. Sc.; Prof. J. Perry, D. Sc., F. R. S.; A. W. 
Porter, B Sc.; W. A. Price, M. A.; W. F. Stanley, F. G. S.; 
and W. C. D. Whetham, M. A., F. R. S. 
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Electric Lighting of Shaft Sinkings.—One of the 
most extended uses of the electric light in South Africa at 
the present time is in the shaft sinkings at the gold and 
diamond mines For this class of work electricity has 
proved itself to be not only more economical, but more 
serviceable and safer than other illuminants, and it is but 
natural to find, therefore, that electric light is in nearly all 
cases adopted when sinking operations are going on 
The computation for a proper illumination to work 
with is generally based on a minimum of two watts 
for every square foot of the sectional area with electric 
lamps which are rated at and require for every candle- 
power of illumination & consumption of electrical energy 
of 3'5 watts. In selecting the cable for conveying 
the electrical energy for the lamps, the size will not only 
depend upon the proper sectional area of copper in the 
cables for the conveyance of the current, as prescribed by 
the Board of Trade rules, but upon its power to bear the 
stress to which it will be subjected. The most important 
facts to be considered in determining this question are the 
total depth to which the shaft is to be sunk, the current 
that is required for a given illumination (this depending 
on the voltage used, being a minimum when a high voltage 
at the source of the electrical supply is used, and a maximum 
when the voltage at. the electrical source of supply is a low 
one), the weight of the shade or shades, carriers, lamps and 
lampholders, and any other article that is requisite to 
protect the lamps from accident, or from water entering 
into the lamps and lampholders. It is sometimes found that 
the drop of voltage in the cables between the dynamo and 
the lamps is very excessive due to the cable having too 
small a sectional area of copper, and for this reason 
particular care must be taken in deciding the question. 
When the sinking operations are to be shallow, say about 
100 to 150- yards deep, then the ordinary cable used for 
distribution about the surface of the pit will be suflicieritly 
strong to withstand all the stress that will be brought to 
bear on it in ordinary usage. Whether the sinking operations 
are to besunk to 300 yards or up to so much as 1,000 
yards, a cable having a proportionately large sectional 
area will be required, and very much larger than is 
required to produce an economical drop in voltage whenever 
the sinking has to proceed beyond a depth of 600 yards. 
The cable used for lighting should be specially insulated, 
taped, and braided and preferably with an armouring of 
galvanised iron wires or flexible tubing. The .most 
suitable method for completing the circuit between the 
mains from the dynamo to the drum at the mouth of the 
shaft is to employ brushes and collector rings. The 
brushes being connected permanently to the stationary 
mains, and the collector rings connected to the cable on 
the drum, the brushes make contaet with the collecting 
rings, and thus complete the circuit. The collector rings 
and brushes can be conveniently placed on the side of the 
drum, and insulated therefrom bv means of lignum viti: 
or ebony, and by bedding strips of mica underneath the 
eollectors, which are made either of copper or brass. By 
using this device, the lamps may remain lighted during the 
time the drum is in motion for raising or lowering the 
cables. Lamps with a candle-power ranging from 32 to 
50 are usually employed in this sort of work, but lamps 
of greater power than 50 should not be used, as they have 
been proved to be uneconomical. It may be fairly 
claimed, in conclusion, that the electric light for sinking 
operations is cheaper, safer, more economical, and gives a 
better illumination than any other artificial light. 

Commercial and Educational Problems —Mr. 
Harold Dickinson, the chairman of the newly-formed 
Leeds Local Section of the Institution of Electrical Engi- 


neers, delivered his inaugural address at a general meeting 
of the members on the evening of the 19th inst. The 
main subject of the address was the commercial and 
educational supremacy of the country, but by way of intro- 
duction the author made some remarks on the electrical 
industry and its future. With regard to this he was par- 
ticularly optimistic, and briefly reviewed the phenomenal 
progress of the industry in the past 30 years as an 
evidence of what the development might be 30 years hence 
One or two interesting figures were emphasised in this part 
of the paper. For instance, the author stated that, apart 
from Government undertakings, something over 10 millions 
of money are invested in telephone undertakings in the 
United Kingdom at the present time. Again, the capital 
invested in electric supply undertakings under company 
control is to-day about 22 millions sterling, and under 
municipal control 24 millions. Correbpondingly, in traction 
the capital invested under company control is 44 millions, 
and under municipal control 16 millions sterling. It 
is very satisfactory to note that with the enlargement 
of the various works, the cost of production is being 
reduced. A typical example of this is the Leeds elec- 
tricity works, where last year the total costs per unit 
had been reduced to Id., and the works cost to just 
over ‘5d. The total output of the works for the 
year was more than three million units The author 
was not quite so optimistic with regard to the numerous 
power schemes which are projected in different parts of the 
country, but his remarks were chiefly directed to show that 
in the light of our present experience such schemes should 
be taken up with caution. Coming, now, to the crux of 
his address, Mr. Dickinson first pointed out the vital 
importance of the study of commerce both to the pro- 
ducer and the user of electrical apparatus. Each genera- 
tion must ask itself the question, To what extent are we 
equipped for meeting the future?" Having asked it for 
our day, the author proceeded to examine it from the 
points of view first, of foresight ; second, of management ; 
third, of education ; and fourth, of fiscal conditions. In 
the first instance, he complained of the want of foresight 
of our electrical manufacturers, which may be seen in their 
neglect to prepare some years ago to meet the demand 
for the larger units for central stations. Then as 
regards management, he particularly referred to foreign 
competition, and laid it down that it is supremely 
important that our methods should be absolutely up to 
date. This is especially necessary, as in times of trade 
depression the foreign rival will sell his surplus production 
here at cost price. Mr. Dickinson also criticised the 
British manufacturer for being too modest in advertising, 
and urged the advantages of the manufacturer bringing his 
goods to the notice of possible buyers through the medium 
of the trade journals. He further advocated reform in our 
educational methods, and suggested the formation of a 
commission which must be representative of every depart- 
ment of the profession, as well as of the technical colleges. 
The duty of such a commission would be to formulate a 
curriculum which would ensure the production of British 
engineers who would maintain in the future the proud 
position we have occupied in the past. Under the head of 
fiscal conditions he advanced neither the doctrine of free 
trade nor that of protection, but briefly pointed out that 
the question is a grave one, immediately demanding 
further study. In conclusion, he expressed the firm con- 
viction that if only employers will devote themselves to 
the earnest, strenuous study of inter-trade problems, and 
can see their way to bring men to be paid on results—and 
in no mean spirit—the prospects of the old country in the 
future are as great as ever they have been in the past, 
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ELECTRIC POWER PLANT AT THE MILLS OF 
MESSRS. ANDREW LOWSON, LIMITED. 


Under the able advice of Mr. R. D. Munro, of Glasgow, 
as consulting engineer, the Arbroath Mills of Messrs. 
Andrew Lowson, Limited, have been completely equipped 
for electrical driving. The mills of this firm are scattered 
along the banks of the Prothock Water, and are divided 
the one from the other by public streets. It is obvious 
that, owing to the gradual growth of the business, these 
mills have been added from time to time, and each 
previously had its own boiler plant and engines for 
driving the machinery for flax preparing and weaving. 
When some extensions were required, Mr. R. D. Munro 
was called in as consulting engineer, and was able to show 
the very great advantages which would be derived from a 
5 from which electrical energy could be distri- 

uted to the various isolated mills. Each of these took, 
roughly, about 300 i. h. p. as an average load, and plant has 
accordingly been installed of about 2, 000 h. p., so as to 
provide for the six mills and to leave a margin for exten- 
sion. The contractors for the electrical work have been 
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the British Schuckert Electrical Company, of Clun House, 
Surrey-street, Strand; while the nee in the power- 
house were supplied and erected by Messrs. Willans and 
Robinson. As will be seen from Fig. 1, the generating 
station has been erected on a site adjoining the main line 
of the Dundee and Arbroath Railway. This will enable 
coal to be delivered into the boiler-house without any 
charge for cartage. The plant laid down consists at 
present of three Lancashire boilers, made by Messrs. 
James Carmichael and Co., of Dundee; three more of the 
same size are to be added shortly. The boilers, which 
are 30ft. long and 7ft. 6in. in diameter, are designed for 
a working pressure of 160lb. per square inch. The coal 
delivered from the trucks into bunkers will be afterwards 
elevated into the hoppers of the mechanical stokers, so 
that no handling will be required. 

The plan and elevation (Figs. 2 and 3) show the 
arrangement of the engine-room plant. This consists of 
two Willans three-crank compound engines, each capable 
of developing 825 i. h. p., with 145lb. pressure per square 
inch at the throttle valve. The engines run at 270 revolu- 
tions per minute, and are capable of giving 25 per cent. 
overload. The Schuckert dynamos, which are directly 
coupled to these engines, have a normal output of 600 kw. 
A section of one of these machines is shown in Fig. 4, and 
Fig. 5 is & reproduction of & photograph of the plant. 
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Fic. 1. — Plan of the Arbroath Works of Messrs. Andrew Lowson 


Each dynamo has 12 poles, and is designed to give ite 
output at any voltage from 500 to 530 volts. The arma 
tures are of the surface-wound type. . 

The plant is worked condensing, water for the purpose 
being taken from the river. For this purpose a conduit 
has been constructed under the adjoining mill, and is carried 
under John-street to the well seen in Figs. 2 and 3. In 
order vo prevent the sediment which is frequently brought 
down in the river water from interfering with the con- 
densers, settling tanks have been constructed in the con- 
duit, which have proved effective in keeping solid matter 
out of the engine-room well. Strainers at the entrance to 
the conduit prevent any floating matter from being drawn 
in with the intake water. The air-pump discharge is 
delivered into another well, from which the water flows 
back into the stream at a point considerably below the 
cold-water intake. The condensing plant, including the 
steam-driven air-pump, was supplied by the Pulsometer 
Engineering Company.. It is of the jet condensing type, 
and we are rather surprised to find that the air-pumps are 
not electrically driven. 

The switchboard in the engine-room consists of two 
generator panels and two feeder panels; the first-named 
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contain the usual ammeters, voltmeters, and maximum and 
minimum cut-outs. These are of the Schuckert M. L. 
type. The shunt regulating gear is also mounted on the 
generating panels. The omnibus bars are designed for a 
working Toad of 5,000 amperes, and each of the feeder 
panels have instruments of 1,500 amperes capacity. These 
instruments include both fuses and automatic cut-outs. 

The route of the main feeder cables can be seen in Fig. 1. 
The cables themselves are of the single-core type, as made 
by the British Insulated Wire Company. Four of these 
single-cored cables have been laid, each with the large 
cross-section of copper of 1:5 square inch. These large 
cores are paper-insulated and then lead-covered. The 
cables crossing John-street to the river are drawn into 6in. 
cast-iron pipes. When the stream bed is reached, the pipes 
containing the cables are sometimes supported on brackets 
secured to the walls of the mill, and in other cases are laid 
in the stream bed itself. In this latter case a trench was 
made about a foot deep in the bed of the river, and in this 
the pipes were laid The positions of the service boxes for 
the various mills are clearly shown in Fig. 1. At these 
points switches and fuses are used to control the supply to 
any portion of the mills. This enables the feeder system 
to be broken up for testing. The extreme distance from 
the power-house to the Baltic Mill is about 470 yards. 

In converting these various mills for electrical driving, 
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Figs. 2 AND 5. —PJan and Elevation of the Generating Plant, showing two6029-kw. Willaus-Schuckert Sets. 
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the procedure adopted has depended on the previous 
arrangements. For instance, in the John-street Mill, 
which has four floors, there was originally a large upright 
shaft worked from the main engine, which drove by means 
of bevel wheels the central line of shafting on each floor. 
The removal of the old beam engine left a fine open space 
Joft. long, 11ft. wide, and 40ft. high. In this space four 
motors have been installed for driving by belts the four 
lines of shafting. Two of these motors, placed on the 
ground floor, are of 95 b.h.p. and 70 b.h.p. respectively. 
For the shaft on the second floor a 150-h.p. motor has been 
installed running at 500 revolutions per minute, while the 
remaining shaft is driven by a 45-b.h.p. motor. All these 
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In the alterations to the driving of the Baltic Mill 
another procedure is adopted. This is a weaving factory, 
and the machinery was originally driven by eight subsidiary 
lines of shafting. These were connected by bevel gearing 
on to a main shaft driven by a beam engine. It was decided 
to put a 20-h.p. motor on to each subsidiary shaft, and this 
has been done in the manner indicated by Figs. 7 and 8. 
The amount of dust in this weaving factory reudered 
the enclosing of the motors imperative. Boxes were 
accordingly built into the walls to carry the motors and 
their gearing. These boxes are absolutely dustproof, but 
provide ready facilities for inspecting and cleaning the 
motors. The boxes are ventilated into the open air, and 
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Fig. 4. Seet ion of the British Schuckert Dynamo 


four motors have their starting switches arranged on the 
ground floor. 

Shunt regulators have been arranged on the switehboard 
which permit of a 10 per cent. variation, which is found 
desirablo for driving flax preparing and spinning machines. 
These motors, like those of 150 h.p., which replace an old 
beam engine in Inch No. 2 mill, are of the open type, as 
they are in situations which renders them free from flax 
dust or other inflammable material Fig. 6 is a view of 
one of these 150-h.p. motors, with its regulator and start- 
ing switch in the foreground. The arrangement of the 


mS ea of this switch prevents the power from being against fire. 


switched on too suddenly, as one revolution of the handle 
only advances the switch contact one step. | 


have an intake pipe in the mill. The controlling gear 


for these eight motors is placed in a separate room, and 


each has a separate speed control, the range being from 
900 to 1,000 revolutions per minute. This speed was 
reduced by gearing to 105 on the subsidiary shafts. The 
electric lighting of the Baltic Mill was originally carried 
out at 100 volts from a dynamo driven from the mill 


shafting. It is now supplied by a 30-kw. motor-generator, 


the motor being driven from the 500-volt circuit 

The cables used throughout these mills are of the lead- 
covered, paper-insulated type, which affords great safety 
The cables are usually cleated on to planks 


fixed on to the walls. The lead sheathings of the cables 


are earthed. The starters used throughout are of the 
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Schuckert oil-cooled type, in which the resistance wire is SOME NOTES ON ELECTRIC TRACTION.—VI. 
enclosed in a cast-iron case filled with mineral oil. Magnetic 

blow-outs and carbon spark diverters are also used on these Bur IN ES 
starters. The plant has now been at work nearly a year, Traction motors have their little weaknesses in common 
and, while the firm for certain reasons do not, wish to give | with other machinery, though each engineer finds a differ- 
particulars as to the reduced cost of running secured by its | ence, which unkind critics say depends upon himself. 
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Fig. 5. —View of one of the €00-kw. Willans-Schuckert Steam Dynamos. 


use, we understand that the saving quite justifies the large | Take, for instance, the question of grease or oil lubrication 
expenditure incurred. The conditions are those most | for armature bearings. Any car foreman or rolling-stock 
favourable to conversion to electrical driving. We hope | superintendent can make self-oiling bearings act well 
that at no distant date figures as to the cost of running | without filling the motor case with oil if only he is worth 
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Fic. 6. —150 b. u. p. British Schuckert Motor, with Oil-Cooled Starter. 
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with this economical plant will be forthcoming. With the salt and has an efficient staff, but if a cheap man with 

ood load factor the cost per unit generated should be | underpaid and insufficient assistants has to run a car-shed 
exceedingly low, and it will be interesting to know if the | to suit the views of a board of directors who are elected 
firm is getting its supply at a cheaper rate than will be | because “in all things that deal not with railways their 
offered by a power distribution company. knowledge is great,” then grease lubrication is of the 
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greatest use. The number of men available is not enough 
to give oil bearings proper attention, but is quite enough to 
fill grease boxes whenever necessary. The cheap foreman, 
who is usually also incompetent, cannot see that the oiled 
bearing gives the more efficient results because journals 
must warm up to cause grease to flow, and also finds that 
his staff cannot keep the oil-box junctions at the opening 
line of the motor case sufficiently tight to prevent incon- 
venient leakage, and its resulting trouble with the insula- 
tion on field and armature coils, consequently he thinks 
self-oiling bearings worse than useless and only uses grease. 

Another point of some interest is the use of hard or soft 
carbon brushes. Some brands are so hard that their use is 
possible only with a very moderate pressure on the com- 
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tighter than on stationary motors, which are not jolted 
over points. 


NOTES ON POLYPHASE MOTORS. 
( Concluded from page 263.) 


Having seen that the fundamental principles are the 
same for the two classes of machine, if we go a little 
further and compare the working of the two classes of 
motors we shall find many points of resemblance. In the 
first case the speed of the motor on a direct-current circuit 
S upon the E.M.F. of the circuit ; in the case of a 
polyphase motor the speed no longer depends upon the 
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Flas. 7 AND 8.—Details of Motor Driving in the Weaving Shed. 
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mutator; if this is increased to avoid jumping and the E. M. F., but upon the periodicity. The main principle is, 
formation of flats, they wear away the commutator too however, the same, for we have seen that the rotor current 
quickly, filling the motor case with copper dust. Too soft is due to the inductors cutting the lines of force which 
a brush, on the other hand, requires constant renewal and | proceed from the rotating field, and the speed of the 
also leaves a heavy deposit of dust over everything; and | rotating field depende, not upon its voltage, but upon its 
carbon dust at 500 volts is nearly as troublesome as copper, , frequency. In the next place, we know that if a direct- 
and infinitely more messy. I have found it useful to soak eurrent motor of any size is directly connected across the 
a moderately hard carbon in boiling vaseline, afterwards | mains, it is impossible to safely start the motor without the 
warming and iie the brushes to remove every visible | use of a suitable starting switch. This is due to the fact 
trace of grease. hat, remains is ample to properly | that when the armature is at rest the inductors are not 
lubricate the commutator, and the carbon itself is | generating any counter E.M.F., and that consequently the 
‘sufficiently hard not to wear too quickly. Of course, | path through the armature possesses negligible resistance, 
this applies to any carbon brusb, but those on traction , and a current large enough to burn out the windings will 
motors are not examined more than once a day, and | pass through it. A very similar state of affairs obtains in the 
sometimes not that; also the adjusting springs must be case of starting a large induction motor under load. We 
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have seen that when an induction motor is working at 
light or no load, the speed at which the rotor rotates is 
practically that of the rotating magnetic field, but that as 
the machine is loaded, the speed of the rotor is less than 
that of the rotating field, the difference between the two 
speeds being known as theslip. Now, if the rotor shaft were 
held fast it would be the same thing as loading the motor 
“indefinitely, and as the rotor could not revolve, the 
difference in speed between the rotor inductors and the 
magnetic field would be the speed of the magnetic field ; 
hence a very large current would be induced in the rotor 
windings, sufficiently large to burn them out, and as this 
large current would react on the back induced field of the 
stator, an equally large current would flow through the 
stator windings. The effect of starting a large motor under 
load is to a certain extent the same as holding the shaft 
fast. In order, then, to prevent damage accruing to the 
windings of the machine when starting, it is usual to pro- 
vide a suitable starting switch with all motors of 10 h.p. 
and above. 

The type of these starting switches varies with different 
manufacturers. Generally they group themselves into 
three main t : (1) the insertion of an auto-converter 
in the stator leads to reduce the E.M.F. at starting; (2) 
the insertion in the stator leads of a starting resistance to 
prevent the main eurrent exceeding a given definite value ; 
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(3) the insertion of a resistance in the rotor windings to 
prevent the rotor current exceeding a given value. All 
three methods are adopted, but in this country the first, 
which is that used by the Westinghouse Company, and 
the third are the more prevalent. Comparing the rotor to 
the armature of a direct-current motor, the third is practi- 
cally the same thing as is done for starting a direct-current 
motor; here also a variable resistance is inserted in the 
armature circuit. It is easy to see how a resistance or 
auto-converter can be inserted in the stator leads, but the 
case is different when we wish to insert any device in the 
rotor windings. This is usually done in the way shown in 
Fig. 37, which represents the Oerlikon three-phase motor 
as supplied by the General Electric Company. The 
resistance is inserted between the core of the rotor and the 
shaft, and is so arranged that when the handle shown in 
the figure is pulled outwards the resistance is inserted in 
circuit, but when the handle is pushed inwards the resistance 
is cut out, intermediate positions of the handle varying the 
amount of resistance in circuit. 

In dealing with rotors of the squirrel-cage and short- 
circuited coil type it was stated that some manufacturers 
were not in favour of building this class of rotor for any 
but the smallest sizes ; their objection lies in the fact that 
it is impossible to adopt this last method of starting with 
this type of rotor. 

We have now seen that not only in the fundamental 
principles, but also in their general behaviour at starting, 


that there are many points of resemblance between 
the two types of machines, and the question may well 
be asked, where is the advantage in using induction 
motors? Whenever there is a choice between two things, 
there is usually advantages and disadvantages on each 
side. This is the case when the question of direct v. 
polyphase motors is discussed. The advantages so far as 
the motors only go seem to lie all on the side of induction 
motors. They are as efficient as direct-current motors. 
There is no commutator to give trouble, and this is of 
special value in colliery work. There is an entire freedom 
from any sparking. Further, they are eminently adapted 
for all cases where the load is subject to frequent fluctua- 
tions, as there are no brushes to rock backwards, and, 
further, they are most suitable in cases where an absolutely 
enclosed motor is required. In the case of a direct-current 
gas-tight motor, there is always bound to be an accumula- 
tion of dust and dirt in the case from the wear of the 
booster and commutator. No such parts exist in the poly- 
phase motor, and, therefore, this dust and dirt, which too 
often unfortunately leads to disastrous breakdowns, cannot 
be formed. A further great advantage is that induction 
motors can be built for much higher E.M.F.’s than can 
direct-current motors. The writer is aware that the usual 
British practice is to build induction motors for either 
200 or 400 volt circuits, but if required they can be built 


for much higher voltages, while, in addition, suppose 
that in a colliery installation the bulk of the motors are 
situated near the generating station, and are working 
on a 400-volt circuit, and that it is required to put 
down some additional motors at the extreme end of the 
underground workings, a distance of several miles along 
the route the cables have to travel, there is, with a poly- 
phase installation, no difficulty or great expense in install- 
ing & static transformer and raising the voltage of the 
eurrent for this particular purpose to 10,000 or 20,000 
volts, and thus being able to effect considerable saving in 
the cost of the cables. At the far end either special 
motors can be installed, or the potential of the current can 
be reduced by means of another static transformer. 

The one advantage which direct-current motors possess 
over induction motors, appears to be in regard to speed 
regulation. The speed of the direct-current motor depend- 
ing upon the strength of the field and the E.M.F. of the 
supply current, the speed can be adjusted according to the 
requirements of each individual motor, and can be varied 
at wil. With the polyphase motor, we have seen that the 
speed depends only upon the number of poles and the 
frequency ; therefore, having decided on the generator, not 
only is it impossible to alter the speed of any one motor 
from time to time as required by the nature of its work, 
but even the speed at which the motors shall run in the 
first instance is to a large extent out of the designer’s 
hands, as the frequency being the same for all motors the 
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only modification which can be made in the speed of indi- 
vidual motors depends upon the number of holes, and this 
number is confined within very small limits. 

A further advantage lies with the direct-current instal- 
lation when the same generator is used for power and 
lighting work. For power work a periodicity of 25 is the 
most suitable, but with this periodicity there is a slight 
flicker discernible in any incandescent lamps connected to 
the supply ; with a periodicity of 30 or more there is no 
flicker noticeable with incandescent lamps, but it is difficult 
to get arc lamps to burn satisfactorily with a periodicity of 
less than 40 per second. So that when the same installa- 
tion is used for both power and lighting purposes it is 
necessary to adopt a periodicity of 50 or 60, which are 
becoming the standard British practice. If a low 
periodicity is adopted, it necessitates the employment of 
a rotary converter to transform the current for the lighting 
part of the installation from an alternating to a direct 
current. 


MOTIVE POWER SUPPLY AND ELECTRICAL 
DRIVING. 


last week at Manchester and Leeds respectively two 
papers were read before the local sections of the Institution 
of Klectrical Engineers which may conveniently be taken 
together. They deal with practically the same subject, 
although from different aspects, and are, therefore, of 
special interest to both suppliers and users of electricity 
as a motive power. The Manchester paper was contributed 
by Mr. J. S. Highfield, borough electrical engineer of 
St. Helens, who discusses the subject from the point of 
view of the possibilities of the electric drive, and also deals 
with the supply of power from the large generating stations 
of the power distribution companies as distinguished from 
the ordinary supply works of companies and local autho- 
rities in various towns ; while the paper before the Leeds 
Local Section, which was presented by Mr. R. A. Chattock, 
borough electrical engineer of Bradford, was practically 
confined to the case of the supply of motive power from 
central stations in towns. 

Taking Mr. Highfield's paper first, he starts out with a 
plea on behalf of the power companies, that they should 
be allowed to use overhead wires in place of underground 
cables, in order that the capital cost of the distributing 
system may be kept low. Obviously the capital outlay on 
cables in large power schemes is heavy in proportion to 
the amount of business immediately obtained, and it is 
desirable to carry out this work as economically as possible. 
The author estimates that the cost of erecting two ‘2 square 
inch conductors overhead is about £400 per mile, as com- 
pared with £700 for underground cable. In connection 
with the question of cost of supply—which, of course, 
controls the price to be charged the consumer—he proceeds 
to consider the effect of load factor on cost. He states 
that in the case of the Newcastle-upon-Tyne Electric Supply 
Company this figure is 33 per cent., and he can see no 
reason why such a figure should not be often obtained, at 
any rate in manufacturing districts. The average load 
factor at St. Helens of the lighting, power, and traction 
load during 12 months is 20 per cent., and Mr. Highfield 
states that he finds the difference between summer and 
winter to be extremely small. As the greater part of the 
load carried by a power company will probably be for 
power purposes, the daily load factor as well as the yearly 
load factor will probably be a good deal higher than in 
the case of an ordinary lighting station, and the difference 
between summer and winter output will not be great; 
therefore the cost of generation will be still less than the 
improved load factor would indicate to be probable. Mr. 
Highfield thinks that the introduction of gas-engines in 
power stations would tend enormously to reduce the cost 
of supply, and he also finds that the cost of generating 
by water power is exceedingly small as compared with 
ateam power, when the load factor is high. In one case in 
the States which he cites a company offered to deliver at the 
switchboard several thousand horse-power at a charge of £4 
per horse-power year. If, therefore, power companies are to 


‘interesting comparison. 


supply at anything like this price, the use of steam-engines 
is practically prohibited, and by using gas-engines the cost 
per unit need not be much greater that that supplied by 
water power The author predicts a heavy demand for 
power for electrolytic works in the near future, and as a 
number of the central power stations are to be situated 
where land is comparatively cheap, it is to be hoped that 
chemical works will be erected close to the power stations, 
Considering for à moment the amount of power work 
already obtained by the supply authorities of the big towns, 
the author has prepared a table of figures affording an 
To mention a few instances, 
Manchester heads the list with 902 motors on the mains, 
having a total horse-power of 2,996, and a maximum horse- 
power of 110 of any motor. To supply these motors the 
annual number of units sold is 1,779,186, which are charged 
for on the demand indicator system at 3d. to 12d. per unit. 
Bradford comes next with 833 motors, representing 3,975 
total horse-power, 60 Leing the maximum  horse-power. 
The annual number of units sold is 1,596,794; the price 
charged i3 2d. for continuous use and 1d. for intermittent 
use; and approximate load factor of motor load, 50 per 
cent. In Mr. Chattock’s paper some further figures are 
given with regard to the supply of motive power in Brad- 
ford, which may conveniently be given here. The supply 
is by means of direct current, the voltage being 230 or 
460. The first motor was connected to the mains in 1891. 
There was not much development until 1897, when the 
Corporation inaugurated a system of hiring out motors, 
and at the same time reduced the price for current to 
24d. per unit. In 1896 the percentage of current sold for 
motive power to the total output was only 6'7. This per- 
centage has rapidly increased, as the facilities provided for 
obtaining motors have been realised and appreciated by the 
publie. The charge for current has been reduced to the 
existing rates of 2d for intermittent use and 1d. for con- 
tinuous use, and the percentage of current sold for motive 
power stood in 1902 at 49:25 per cent., or almost half the 
total output—:.«., 3,857,757 units. The average price per 
unit obtained for motive power in Bradford is 1°17d., as 
compared with 1:22d. in 1900, 2:8d. in 1898, and 3:5d. in 
1896. "The total number of units sold for motive power 
in 1902 was 1,899,873, as compared with 953,455 in 1900, 
205,243 in 1898, and 54,972 in 1896. Turning again to 
the table in Mr. Highfield's paper, we find that Liverpool 
takes third place in the supply of motive power with 
780 motors, representing 2,692 total horse-power, and 
taking 749,852 units per annum, the scale of *charge bein 

2d. per unit up to 3,000 units per quarter, and 14d. beyond 
that amount. In the case of Glasgow there are 682 motors 
on the mains, having a total horse-power of 3,086 and a 
maximum horse-power of 80. The total number of units 
sold per annum is 1,035,747 at a flat rate of 14d., and the 
load factor stands at 16 per cent. The figures for Leeds 
are 525 motors, of 1,200 total horse-power and 50 maximum 
horse-power, 900,000 units sold, approximate load factor 
24 per cent., and price 13d. to 2d. per unit. As 
regards the other large towns, Aberdeen has 216 motors 
with a total horse- power of 863 ; Birmingham, 371 
motors, total horse-power 1,044; Bristol, 200 motors, 
total horse-power 1,075 ; Huddersfield, 80 motors, total 
horse-power 240; Nottingham, 282 motors, total horse- 
power 955; and Sunderland, 134 motors, having a 
total horse-power of 877. Comparing the above figures 
with those obtained by the Newcastle Electric Supply 
Company—the first large power scheme to. be put in opera- 
tion in this country—this company has 300 motors con- 
nected to its mains, representing approximately 4,500 h.p., 
the maximum horse-power of any motor being 75. Mr. 
Highfield says one of the readiest ways of obtaining 
business is by appointing a regular staff to advise, and, if 
necessary, to assist, in the equipment of all sorts of work. 
He then enumerates the many advantages of the electric 
motor, and shows that it is in the interest of the manu- 
facturer as well as the supplier of power that electric 
driving should be adopted. In the coalfields a very con- 
siderable amount of work should be obtained by the power 
companies for various purposes, especially coal - cutting. 
In a case cited by the author the cost of winding per ton 
electrically at 2d. per unit comes out at one-fifth the cost 


THE ELECTRICAL ENGINEER, FEBRUARY 27, 1908. 301 


of winding by steam. Heconcludes with a short reference 
to the subject of method of charging, particularly to the 
“two-rate meter system," which is being used by the 
Blackheath and Greenwich Company. With this system 
a high price is charged during lighting hours—say from 
4.50 to 8.50 in the winter—and a very low price at 
all. other times. It has worked very satisfactorily at 
Blackheath, the factories in the winter months arranging 
their time as much as possible to suit the electric works. 
It is certainly a system which is more easily understood by 
the average consumer than the maximum demand system. 
He thinke, however, that the method of giving discount on 
quantity, or some arrangement of pecial onirici, will be 
the method of charge generally adopted by the power 
companies. 

Coming now to Mr. Chattock’s paper, the greater part 
of it refers to what has been done at Bradford in the supply 
of motive power for industrial purposes, and the figures 
we have already quoted from it show the progress which 
has been made in this direction in the last few years The 
paper is of particular interest to central-station engineers 
who are desireus of building up a profitable motor load 
combined with the lighting supply. There are obviously 
many advantages of combining the two supplies. First, it 
is not necessary to increase the staff in the station ; the 
management expenses, rents, rates, and taxesremain thesame ; 
and the plant installed has to be increased only very slightly, 
owing to the fact that the main part of the motive power 
supply is discontinued at 5 p.m., before the peak of the 
lighting load has to be met. The same considerations apply 
to the question of extending the distributing networ 
of mains, the motors as a rule only utilising these 
mains during the hours of daylight. In some cases, 
however, considerable extensions of mains may be neces- 
sary. The minimum percentage on the cost of an 
extension that it is policy to require must be different in 
different towns, and can only be ascertained by experience. 
As a basis to go upon, a poroen d of 10 per cent. is 
suggested, this figure having worked out satisfactorily in 
Bradford. In estimating the cost of generation for motive 
power supply, it is therefore only necessary to consider the 
following points, and these should be taken at the full rate 
per unit for the whole of the supply—viz., coal, water, oil, 
Stores, etc., and repairs and maintenance of plant and mains. 
Turning now to the considerations affecting the price to be 
charged, the author says that while the method adopted at 
Bradford has answered fairly well, it is open to several 
objections. For instance, some power consumers who use 
their motors intermittently consume a much greater number 
of units per horse-power installed than others who have 
motors running centinuously ; again, it is often very diffi- 
cult to decide whether the use of a motor is intermittent 
or continuous. It would seem that the best method of 
charging is to base a sliding scale charge per unit upon the 
number of units used per horse-power installed per half 
annum. Such charge might be graduated at 1d., 14d., 2d., 
and 24d. In order to show a saving over gas at 2s. 3d. 
per 1,000 cubic feet, the charge for current should vary 
from 1d. to 2d. per unit. The amount charged for rental 
should be kept as small as possible, consistent only with 
paying actual expenses. In Bradford last year these 
expenses amounted to £1,723, the horse-power of the 
motors on hire being 2,996. It would appear that an 
amount of 15 per cent. on the capital cost of apparatus 
is sufficient to cover all liabilities in connection with a 
hiring-out department, and to allow sufficient margin for 
depreciation. In conclusion, the author expresses a hope 
that the figures and suggestions given in this paper may 
be of interest to central-station engineers. They are based 
upon actual experience in connection with the Bradford 

rporation supply, and should prove useful, especially to 
those engineers who are contemplating a motor-hiring 
department. 


————————ÓM 


Barnstaple.— Wc understand that the Town Council in cominittee 
have decided to proceed, at as early a date as possible, with the exten- 
sion of the electric light to all parts of the horough outside the com- 
pulsory area. A canvass will be made. The Council will also from 
now accept immediate payment of the cost of wiring houses and shops, 
giving a discount of 5 per cent, instead of adhering to a deferred 
system, 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose skotelos should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


561. What tests should be made on a sample of water to ascertain its 
suitability for boiler feed purposes. —À. J. S 


562. On a recent test for coal consumption the following figures were 
obtained : t of boiler, Lancashire, 30ft. by 7ft. 6in. ; 
mechanical stoking ; duration of test, eight hours; coal cost, 
10s. 6d: per ton ; coal burned, 59cwt.; amount of clinker and ash, 
4cwt. lqr.; water io ser. 4,250 gallons; average tempera- 
ture of feed water, 91deg. F.; engine, single-acting three-crank 
tandem compound, with throttle-valve governor ; rated 127 b.h.p. 
at 100lb. steam pressure; coupled direct to a 85-kw. dynamo 
shunt wound; average hourly output, 789 amperes; E. M. F., 
105. What proportion of the steam raised would the engine 
require, and on that basis what would be the cost of energy per 
B. T. U.? The engine has never been indicated, and steam for 
pumps, fan engines, steam-jacketed coppers, and radiators is 
all supplied from the one boiler. What would be the effect on 
the 5 cost if the feed water was raised to 150deg. 
to 180deg. F. Is the result here shown good, bad, or 
indifferent — BETA. 


ANSWERS. 

Question No. 554.—It is admitted that the builders of slow-speed 
engines guarantee and obtain a lower eteam consumption than 
that obtained with high-speed engines. Can this fact be scien- 
tilically explained im view of the thermodynamic advantages 
claimed for the latter type of engine 

Best Answer to No. 554 (awarded 10s.).—In answering 
this question it will be best to first note the thermo- 
dynamic advantages of “high speed” in steam-engines. 
The amount of condensation in steam-engine cylinders 
eaused by the action of the cylinder inner surfaces is the 
most fruitful cause of inefficiency in steam-engines, and 
anything that tends to minimise this condensation is a 
direct gain. This condensation varies in accordance with 
(1) the range of temperature through which the inner 
surface of the cylinder fluctuates in each stroke; (2) the 
area of surface, as metal exposed to the action of a given 
quantity of steam ; (3) the length of time during which the 
steam is in contact with the metal. 

The influence of time is of special importance, for the 
whole action depends upon the rate at which the heat is 
taken up and given up by the metal. The changes of 
temperature which the metal undergoes during a working 
stroke are chiefly superficial; the alternate heating and 
eooling of the inner surfaces of the cylinder initiates waves 
of high and low temperature in the metal, the effects of 
which are sensible only to a small depth, and the faster 
that the alternate stages succeed one another, the more 
superficial will be the eflects. In an engine making an 
indefinite number of strokes per minute the cylinder walls 
would act as non conductors, and the action of the working 
substance would be practically adiabatic. It may be con- 
cluded, then, that an engine running at a high number of 
revolutions per minute will have a higher thermo-dynamic 
efficiency than the same engine running at a low speed, 
all the other conditions of working remaining the same in 
both cases. 

We are indebted to Mr. Willans, in a paper read before 
the Institute of Civil Engineers, for the results of an 
experimental demonstration of the advantage of high speed 
in making the action of an engine more nearly adiabatic. The 
trials referred to were made with one of the Willans non- 
condensing engines. In the first set of trials the pressure 
of the steam at admission was 90lb. per square inch, and 
the ratio of expansion was 3'2. In the second set the 
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admission pressure was 130lb. per square inch, the ratio of 
expansion being 4:8. In the three trials of each set the 
only condition which varied was the speed. The following 
are the results obtained : 


Admission Admission 
_ pressure, 90lb. pressure, 130lb. 
Revolutions per minute. 401 | 211 | 122 | 405 | .216 | 131 
Percentage of water present 
atcut-off in high-pressure | 
cylinder 5˙0 126 | 20˙2 | 1177 | 191 | 2977 
Consumption of steam in 
unds per indicated 


orse-power hour ......... 942 253 | 270 | 9205. 21:5 ' 23°7 


In these experiments the increase in the consumption of 
Steam is very marked as the speed is decreased, and the 
greater amount of initial condensation is still more notice- 
able. The first factor in influencing the amount of cylinder 
condensation mentioned above — namely, “the range of 
temperature through which the inner surfaces of the 
cylinder fluctuate during each stroke "—need not materially 
vary in the high and “low speed” engine, but the third 
factor enumerated—that is, the area of metal within the 
cylinder exposed to the action of a given quantity of 
steam "—is of a great importance in its effect on the different 
thermodynamic efficiencies obtained with the two types of 
engine. ! 

The proportion of wall surface to cylinder volume is very 
much greater with the high-speed engine, so great, in fact, 
as to more than counterbalance the good effect produced 
by lessening the interchange of heat between the walls and 
the working substance, by decreasing the length of time 
during which there is contact between them. Piston valves, 
which are generally used for effecting the steam distribu- 
tion in high-speed engines, necessitate a relatively large 
clearance, and also a large clearance area exposed to the 
action of the steam. Even in the Willans engine, which is 
regarded by many engineers as the most scientifically- 
designed high-speed engine on the market, the proportion 
mentioned above is very excessive compared with that 
obtaining in a modern Corliss traction engine, for instance. 

Other causes of thermodynamic loss in the high-speed 
engine are: (1) that the high reciprocating speed debars 
the use of those valve gears which have been proved to give 
the most efficient steam distribution ; (2) the losses due to 
steam leakage, owing to excessive wear and tear; (3) the 
throttling and wire drawing shown in the indicator 
diagrams shaken from these engines; (4) and in many 
cases the inefficient drainage of condensed steam from the 
cylinders, etc., due to the numerous pockets where water 
can lodge. 

A statement of the mechanical advantages and disadvan- 
tages of the two types of engine hardly falls within an 
answer to the above question, but undoubtedly these con- 
siderations are playing no small part in the deereasing 
5 of the high-speed engines of larger powers. 


Answer to No. 554 (awarded 78. 6d.). The fact stated 
by J. C." is due to certain mechanical advantages of the 
low-speed engine, the chief advantages being the means 
adopted for the distribution of steam to the cylinders, 
together with other advantages due to mechanical arrange- 
ment of the valves. Probably the simplest method of 
explanation would be to take a theoretical indicator 
diagram (Fig. 1), and to compare with it a diagram taken 
from each type of engine. The points required to obtain 
a good indicator diagram i.“, maximum work from the 
amount of steam admitted—are: (1) quick and large 
opening to steam at commencement of stroke without 
excessive “lead”; (2) very sharp “cut off"; (3) quick and 
efficient release ; (4) minimum effective compression. 

First taking a high-speed engine diagram and the causes 
of its defects. The usual practice for steam distribution is 
the use of piston valves (sometimes slide valves are used 
with low-pressure cylinders) driven direct by eccentrics. 
There is usually little trouble in obtaining (1), but there is 
always a certain amount of wire-drawing on account of the 
relative slowness with which the valve closes. The same 


cause compels us to release before reaching the end of the 
stroke, in order to avoid excessive back pressure. Again, 
on account of the great inertia of the quickly-moving parte 
of the engine, considerable compression is necessitated to 
quietly bring them to rest (in passing it should be stated that 
this has some advantages, as it raises the temperature of the 


Cut off. 


Release 


Ad-mission 
Fie. 1 


compressed steam, thus reducing initial condensation). The 
above defects are readily seen on reference to Fig. 2, which 
is slightly exaggerated for clearness. To these sources of 
loss must be added the loss due to “clearance ” at end of 
cylinder and also the volume of steam-ports, which have 
to be filled with steam at each stroke, which does no work 
during the “full-pressure” period. The same ports are 
also used for admission and exhaust, which increases initial 
condensation due to cooling of the port by the exhaust 


steam. 
Cul off 


: ——— 
Fre. 2. 


Now take a low-speed engine diagram and its defects. 
Steam is distributed almost universally by “drop” valves 
and trip gears. With these arrangements better results are 
obtained, as is seen on reference to Fig. 5. Very sharp 
cut-offs are obtained, and the valve rods are arranged so 
that quicker port opening is obtained, reducing loss at 
“exhaust” point, and obviously with low-speed engines 
less cushioning is required. In these engines is it also 
usual to have separate admission and exhaust valves at 


Cut off 


Freese 
Qd ME 


FIG. 3. 


each end of the cylinder, which minimises ‘“ clearance” 
and “initial” condensation, and consequently steam con- 
sumption. In the above remarks it is assumed that the 
mechanical efficiences are similar.—ERG. 


Answer to No. 554 (awarded 5s.).—It is a fact, indeed, 
that generally slow-speed engines want less steam per 
effective horse-power than high-speed ones, and it is also 
possible to indicate some causes for this fact. But before 
we go on, we must remember that the better efficiency 
of slow-speed engines is not an advantage which these 
machines always possess. High-speed engines have been 
constructed which rival the best types of the other kind. 
I only remember the well-known Willans engine, which for 
its excellent construction and its high efficiency is used in 
many electricity works in ue ee At these machines 
there has often been measured a steam consumption of 
6 kg. to 7 kg. (= 131b. to 151b.) per indicated horse-power 
hour, which is not much higher than that of the best, slow- 
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speed engines. For smaller machines (of 30 h.p. to 
100 h p.), the efficiency of the Willans engine will even 
be better than that of another machine of equal size, 
because the Willans engine has nearly the same steam 
consumption for all sizes, while at other machines the 
efficiency decreases rapidly with the size. 

But these are exceptions ; in general, high-speed engines 
want more steam than others. This fact can result, first, 
of a worse thermodynamic process, or, second, of greater 
resistances in the mechanical part of the machine. In the 
first case, we find a higher steam consumption per indicated 
horse-power, while in the second case we only find a great 
difference between the indicated and of effective horse- 
power. We can say, in the first case, that the machine has 
a bad “thermodynamic efficiency," in the second that it 
has a bad “mechanical efficiency.” By examining high- 
speed engines we generally find that the higher steam 
consumption is caused by both these causes, but that the 
first has in most cases more importance than the second. 

We will, at first, look at the thermodynamic losses. 
Under this name we understand not only the losses of 


heat, but every loss that is caused by the action of steam, 
and not by the mechanical machinery. We can find, or at 
least conjecture, the faults by which they are caused by 
studying the diagrams of the indicator, and so determine 
them better than the losses in the mechanical part. At 
first we mention a circumstance which everyone can see by 
comparing the two sorts of engines. At the first glance we 
see a great difference. The modern slow-speed engine has 
always a complicated machinery of eccentrics, levers, rods of 
all kinds and sizes, and all these parts are moved in such a 
complicated manner that it is nearly impossible to know 
at first sight the function of every one. We all know that 
this is the distributing valve motion, by which are moved 
the double-seat valves for the inlet and output of steam. 
These parts working very accurately, we can regulate with 
great exactitude the inlet and output, and by these also 
the cut-off and expansion. So by the aid of the governor 
we can always obtain the best steam distribution, and, in 
consequence, the lowest steam consumption. At high-speed 
engines we cannot use these complicated gears, and we are 
forced to return for these engines to the old and very simple 
steam distribution by a slide valve driven from an eccentric. 
Also,if we use two slide valves (distributions of Meyer, 


Ryder, ete.) the steam distribution is never so exact as with 
the modern double-seat valve. The slide valve opens the 
portholes but slowly, and the steam is throttled at the 
beginning and the end of inlet, and if the motion of the 
slide valve is not quick enough, it can easily happen that 
the throttling lasts during the whole period of inlet. But 
every throttling causes a loss of pressure, and, therefore, 
also a loss of work. In the diagram (Fig. 1) the hatched 
area corresponds to the work Jost. by throttling in con- 
uence of the slow opening of portholes. 

ere are still some other causes which diminish the 
thermodynamic efficiency of high-speed engines. The 
high-speed engine for the same size of cylinders wants 
more steam than a slow-speed one. To furnish this increased 
quantity of steam, we must enlarge the steam-ways between 
the slide-valve case and the cylinder. But it is not possible 
in general to enlarge the steam-ways proportionally to the 
number of revolutions, for their dimensions would soon 
exceed the place we can use for them, and so we are forced 
to increase the velocity of steam in the ports. As the 
speed of the piston is 20 to 30 times less than that of the 
entering steam, we must suppose that all the energy used 
for producing the latter velocity is lost by the resistance 
of friction and the whirling motion of entering steam 
This energy now increases proportionally to the square of 
the velocity, and so it is possible for it to reach a con- 
siderable value for high-speed engines, while it is quite 
negligible for slow-speed engines. The effect of this loss 
is a diminution of the pressure with which the steam comes 
into the cylinder. This diminution, which can reach 71b. 
per square inch, is represented in the diagram (Fig. 2) by 

, the dotted line, and the hatched area corresponds to 
the lost work. 

As the pora are enlarged, we have increased in the 
meantime the clearance space. To overcome the effect of 
this we must increase the compression. There is still 
another cause which forces us to use a higher compression, 
for if we would work with low compression we would 
always have a knock in the cross-head. At low speed 
these shocks are not considerable, but for high-speed 
engines they become soon disagreeable and even dangerous. 
To prevent them, we must increase the compression, and 
let the steam enter sooner into the cylinder than we are 
accustomed to do, but by these means we obtain a disadvan- 
tageous distribution of steam and a diminution of the 
thermodynamical efficiency.* The loss of work caused by 
a very high compression is represented in the diagram 
(Fig. 3) by à hatched area. At the Willans engine there 
is a special cylinder in which air is compressed when the 
piston raises, so we are not obliged to use a high com- 
pression in the steam-cylinder, the less so as the clearance 
space of this engine is very small, the slide valve being in 
the cylinder itself. This is one of the circumstances that 
help us to explain the very low steam consumption of this 
engine. 

t must be said that in exchange for these faults the high- 
speed engine has also an important advantage over the 
slow-speed, referring to the thermodynamic properties. In 
consequence of the smaller dimensions of the cylinder and 
the higher velocity of steam, the quantity of steam that is 
condensed in the slide-valve case and in the cylinder is 
lower for the high-speed engine than for the other. But 
in most cases the influence of the three faults described 
first exceeds considerably this advantage, and the thermo- 
dynamical efficiency is generally better for slow-speed 
engines. 

oncerning the mechanical efficiency, the differences are 
not very considerable. The high-speed engine generally 
has more friction at the piston and at other parts in con- 
sequence of the higher velocity. Especially the resistance 
of the slide valve is very high, as it must have a great 
velocity to open quick enough the large portholes. On the 
other hand, the load on the bearings being lower in con- 
sequence of the reduced weight of the flywheel, the friction 
in the bearings will not be much higher, or even a little 
lower, than for slow-speed engines. If, in addition, the 
lubrication is as excellent as at the modern high-speed 
engines, we do not find a remarkable difference in 


“On the Influence of Clearance Space and Compression,” see 
H. Dubbel, Zeitsehrirt des Vereins deutscher Ingenieure, 190), S. 189. 
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v. G efficiency between the two types of machines. 


Answer to No. 554 (awarded 58.).— The advantage which, 
theoretically speaking, high-speed engines possess over 
slow-speed, as re steam consumption, is mainly attri- 
buted to the fact that a higher mean temperature is main- 
tained in the cylinder walls, and there is a consequent 
reduction in the amount of condensation in the cylinder, as 
compared with the long-stroke engine. This apparent 
advantage, however, is usually more than counterbalanced 
by various disadvantages which arise from modifications in 
the design, necessitated by the shortness of the stroke and 
the high speed of rotation. 

One of the most important points to be noticed as likely 
to account for the loss of economy, is the large piston area 
in comparison with the length of stroke, and consequent 
loss of efficiency by excessive clearance. The volume of 
the clearance in any cylinder varies nearly with the area 
of the piston, and is quite independent of the length of 
stroke, so that, when expressed as percentage of piston 
displacement, the proportion of clearance will, obviously, 
increase əs the length of stroke decreases. The clearance 
in a long-stroke engine may range from 3 to 7 per cent., 
while in the short-stroke type it may range from 10 to 
20 per cent. If the compression does not reach the initial 
pressure of the steam, the loss by clearance may thus be 
large, besides which, in a high-speed engine, the loss will 
be repeated so frequently that the total Toes per hour may 
be very considerable. This loss may, however, be reduced 
by compounding the engine, hence the special value of 
compounding in the short-stroke type of engine. 

I think the above is the most important of the causes 
which lead to the comparatively high steam consumption 
of high-speed engines. 

I append some results of tests, which may be interesting 
as showing the relative steam consumption in pounds per 
indicated horse-power per hour of some types of engines. 
These are taken from Ripper’s * Steam-Engine Theory and 
Practice.” 

900-h.p. compound horizontal Corliss engine by Hick, Har- 


rere nd % oo eene rét IEND ON 14:421b. 
Long-stroke engines, using saturated steam— 

Single-cylinder condensing  .............................. q . 25:51lb 

8 COndBDBIDE gs 8 18:531b. 

Triple expantioD.:.ise ceri iuro cbade>sdnsevonsesasseeacevestens 14-:88lb. 
Peache short-stroke 150-h.p. compound engine, 438 revolu- 

tions per minute— 
Condensing q j ccisassccssusiancicsd apncoaudsatvsartwisbienacdadekavees 18·Alb. 
Neneendenngnſdſddgdd 8 b. 


Any engine is, of course, most economical at its rated 
speed. e following results from an experiment by 
P. W. Willans shows the effect on the steam consumption 
of a reduction in speed: 


Revolutions per Steam per indicated horse- 
minute. power per hour. 
G1! ³ ³ or eMe a Rhe E deVE 17°3 
Jͤ E 17°6 
))) 8 18:9 
IJJ%%/%/%%%%%.... 8 20°0 
—W.A.R 


Question No. 555.— In a power supply 10,000 kw. has to be trans- 
mitted from place A to place B. A is 10 miles from B. Assum- 

ing 10,000-volt, three-phase, three-core cables to be chosen, b 
how many cables is the 10,000 kw. to be transmitted (1) wit 
rd to economy as to first cost of cables; (2) with regard to 
allowing sufficient margin in the number in case ef puncture of 
one or more cables? Paper insulation and armoured cables 
assumed, to what extent would a different dielectric affect (1) 
and (2) What are the Board of Trade regulations on the point? 
Best Answer to No. 555 (awarded 10s.).—With regard to 
(1) it is first of all necessary to notice that there is a 
standing Board of Trade rule to the effect that no one cable 
must carry more than 300 kw., whereas we require to 
transmit 10,000 kw. This rule was, however, formulated 
before these days of long-distance transmission, and was 
probably meant to be of use in traction work. As a matter 
of fact the Board of Trade do not enforce this, and per- 
mission is readily granted to increase the power carried by 
one cable (where necessary) if a formal application is made 
to the Board of Trade authorities. So that we may be 
allowed to consider the use of one cable only to transmit 
our power, and this would appear to be the cheapest method 
ag far as first cost of cable is concerned. We find, how- 


ever, on working out the size necessary, that to keep within 
a maximum drop of 10 per cent. at the end of the 10-mile 
run we should require a three-core cable, with each con- 
duetor 51 square inch area, and this would mean an 
abnormally large cable—3}in. over the lead, or thereabouts. 
I don't think any cable firm has ever made or could make 
such & large cable for this high voltage with satisfactory 
results, and apart from this, the handling of such a cable 
(which. would be very inflexible) would cost à great deal in 
laying. So we need not further consider one cable alone, 
owing to its impracticable size. 

There is another consideration to be dealt with. If 
from any cause the one cable broke down there would be 
a total stoppage of supply till the fault was found, and on 
a 10-mile line this might take some time. It is, of course, 
clear that a total breakdown would be a serious matter, 
such a failure meaning no lighting nor power in the various 
houses and works connected to the mains, which, judging 
by the power transmitted, would be over a large area. The 
supply company would be liable to a penalty, besides the 
bad odour left by the occurrence, which costs a supply 
company probably more than the repairing of 10 faults. 

It has been found by experience to be safest, wisest, and 
most satisfactory to duplicate the cable, so that in the event 
of a fault occurring on one cable the other sound main could 
take the whole load until the fault is found. No stoppage 
of supply would then occur. It is very rare, indeed, that 
both cables would fail together, so that more than two 
cables working in parallel ap rs to be unnecessary. Some- 
times each cable is design rge enough to carry the total 
10,000 kw. (when both are ire. in parallel), with a n 
of 5 per cent.—e.g., 10 per cent. drop when one carries all 
the load ; or, again, the cables might be of such a size to 
allow 10 per cent. drop when working together, which would 
mean a 20 per cent. loss during the time one cable was 
taking all the load This latter case would not often occur, 
and then only for short perioda. 

I append a table showing comparative costs of armoured 
cables laid direct in the ground, these figures being 
exclusive of street work, which does not enter into the 


sas ic on 
ith regard to the thickness of dielectric, the Board 
of Trade rules say that this must not be less than 


vores (mils)—e.g., in the case of a 10,000-volt cable 


0'5in. thick. This is proved by experience and experi- 
ment to be much too great, even after allowing a hand- 
some factor of safety, and the Board of Trade do not 
now insist on this, but leave it to the cable-makers to 
determine the thickness necessary. This js as it should be. 


TABLE.—Armoured Cables Transmitting 10,000 kw. a Distance of 
Ten Miles at 10,000 volts. Prices per Mile Run. 


Two cables working | Three cables working 
in parallel with a totalſin parallel with a total 

drop of 10 per cent. rop of 5 
us at full load. at full load. 
Sectional area Price per|Sectional area Price per 
of each core. mile run. of each core. mile run. 


(a) With B. O. T. dielec- 
tric = ‘bin. between 


8q. in. £ sq. in. £ 


cores and ‘din. outside 25 2,776 33 

(b) With recommended 
dielectric thickuess for | 
star system: ‘375in. | 
conductors, | 
| 2,468 55 4,02 


system: 


to arten 25 2,296 "33 4,026 


A good cable-maker would probably offer a cable with 
0:375in. dielectric, which would amply satisfy both 
mechanical and electrical requirements. As a proof of 
this he would test the cable to 30,000 volts for half an 
hour, and guarantee it free for a year against faulty 
material or manufacture. If the cables were worked with 


star-connected machines, the volts between any conductor 
and earth would only be 0,0 id 80 that the insulation 


between conductors would be 0°375in, and between con- 
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ductors and earth :575in. x E = ‘25in. If the machines 


were delta-connected, then the dielectric should be 0°375in. 
throughout. 

The preceding table gives the variation in cost for the 
different dielectric thicknesses.—DUPLICATOR. 


Answer to No. 555 (awarded 58.).— The question of the 
number of cables at this voltage depends more upon the 
rules of the Board of Trade than upon prime cost. The 
ordinary regulations state that 300 kw. is the limit of power 
to be carried by a high-tension cable, except with special 
permission. Under this special permission, as issued to 
several power supply schemes, 1,000 kw. may be carried, 
provided that at low load cut-outs act on anything over 
500 kw. Ten cables, therefore, will be required, assuming 
that the receiving end, B, is a single station, or that there 
are not less than two cables running to any distributing 
station, as a further rule states that two mains at least 
shall be run to each distributing station. As regards 
stand-by cables, with so many baskets for the eggs, as it 
were, these are hardly necessary unless coming under the 
rule just mentioned. A different dielectric to paper is 
not at present practicable, this material when suitably 
impregnated, being the cheapest and best for the purpose. 
Rubber would about double the cost, and would increase 
the capacity of the line. This material was used for the 
New York tramway feeders at 6,600 volts, the first order 
being partly for rubber and partly for paper cables, but 
paper alone is used now, as, although the rubber cables 
tested high for insulation at the start, the continued action 
of the high alternating voltage caused an apparent 
deterioration. Any further details of Board of Trade 
regulations that may be required should be applied for to 
the offices, Whitehall, S.W.—B. C. H. J. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Feb. 5 the following 
were the candidates balloted for : 


Meinbers,—C. J. Barley, London Electric Supply Corporation, 
Deptford ; Prof. W. C. Unwin, F. R. S., The Central Technical College, 
South Kensington. 

Associate Members.—R. A. R. Bolton, 82, New London- road, 
Chelmsford ; C. G. Cadman, Railway Offices, Taiping, Perak, Straits 
Settlements ; G. H. Clapham, Mazapil Copper Company, Concepcion 
del Oro, Saltillo, Mexico; A. L. E. Drummond, 7, Sanderson-road, 
Newcastle-on-Tyne; F. Edmondson, Howstrake, Douglas, Isle of 
Man; G. E. Higginbotham, Glenthorne, Benton, Neweastle-on-Tyne; 
C. J. Jewell, 12, Ohesterfield-street, Argyle-square, W. C.; K. 
Morcom, 24, Augustus-road, Edgbaston, Birmingham; E. Probert, 
5, Hayter-road, Brixton Hill, S. W.; O. E. Squire, 65, Ruabon- 
read, Wrexham; W. N. Twelvetrees, 91, Louisville-road, Upper 
Tooting, S. W. 

„  <Associates.—G. E. Anness, Studley House, Larkhall-lane, Stock- 
well, S. W.; A. A. Blythen, 36, Tunley-road, Craven- park, 
Willesden; J. O. Cunnirgham, Joylea, Castle-gardens, Oathcart ; 
L. W. Dixon, 5, Great George-street, Westminster, S. W.; S. 8. 
Foster, 30, Alexandra- road, Lowestoft; J. G. Y. D. Morgan Green- 
faulds House, Cumbernauld Station, Dumbartonshire, N.B. ; E. 
Phillips, 59, Lovaine-place, Newcastle-on-Tyne; J. A. Sykes, 26, 
Water-street, Rhyl; R. A. Ure, 192a, St. Vincent-street, Glasgow ; 
M. J. L. Weston, 5, Holly Bank-road, Birkenhead. 

Students, —F. Creedy, 19, Webster-gardens, Ealing; E. E. E. 
Dormann, 22, Olitheroe-road, Olapham, S. W.; F. D. Howard, 16, 
St. Quintin-avenue, North Kensington, W.; H. C. Jenkins, Hasel- 
mount, Rotherham ; A. H. Knight, Ivy Porch, Holmwood, Dorking ; 
A. C. Lock, 22, Chelsham-road, Clapham, S. W.; H. R. Marr, 10, 
Russell-terrace, Lincoln-road, Enfield, N. ; D. W. Munton, Faraday 
House, Oharing Cross-road, W. O.; C. W. G. Nelson, 8, Warriner- 
gardens, Battersea, S. W. ; J. A. G. Ogilvie, 42, Albert-road, Stroud 
Green, N.; F. H. Page, 119, Mildmay-road, Mildmay-park, N.; E. A. 
Pinto, 65, Priory- , West Hampstead, N. W.; F. B. Preston, 114, 
Haverstock-hill Hampstead, N. W.; C. H. Sanders, The Vicarage, 
Betchworth, Surrey; J. H. C. Searle, 10, Meteor- street, Clapham 
Common, S. W.; C. T. Sielis, 19, Eldon-park, South Norwood ; F. 
Swarbrick, Brush Electrical Engineering Company, Falcon Works, 
Loughborough; R. H. Turrall, 42, Beresford- road, Highbury, N.; L. 
Wainwright, 854, Queen's-road, Battersea Park, S. W.; H. Wilson, 
169, Holland-road, Kensington, W.; W. F. Wolfe, 15, Vicarage- road, 
Camberwell, S. E.; E. B. Woollan, Sherwood Park, Tunbridge Wells. 


At the ordinary meeting on Feb. 12 the candidates 
balloted for were as follows: 
Members.—W. 8. Carr, Oollingwood- buildings, Nexcastle- upon - 
e ; W. H. Donner, 31, Lyndhurst-road, Hampstead, N. W.; R. H. 
ie, 69, Rose Hill-street, Derby. 
Associate Members. —H. Bourne, 9, Chislehurst-road, Richmond, 
Surrey ; G. A. Brade, North London Railway Telegraph Department, 


Bow Loco. Works, E.; L. S. F. Grant, British Insulated and Helsby 
Cables, Limited, South Gloucester-street, Dublin; W. C. Hea ; 
Glyngarth, Sea Bank-road, Rhyl, North Wales; H. N. Holland, 114, 
Iverson-road, West Hampe ; A. C. Johnson, 19, Oadogan- ens, 
S. W.; S. Mellor, 31, Alexandra-road, Burton-on-Trent ; W. D. Palmer, 
50, Wellington-street, Glasgow ; O. E. Pecsenik, 31, Queen Victoria- 
street, E. C.; R. E. Robson, 5, St. Mary's-place, Newcastle-on-Tyne ; 
S. A. M. Rose, Kew View, Wellington-street, Olifton Hill, Melbourne ; 
G. E. Sanders, 8, Gladys-road, West Hampstead, N W.; J. E. Tapper, 
17, Cedoes-road, Beckenham, S. E.; W. I. Walker, Greenfield, Tollcross, 
Glasgow ; O. S. Ward, 18, Beech-grove-terrace, Leeds ; J. H. Watkins, 
sere Royce, Limited, Hulme, Manchester ; E. L. Webb, 24, Paragon, 
th. 

Associates, —R. S. Allen, Bromham House, Bromham, Bedford ; F. M. 
Burrell, 10, Turley-street, Cheetham, Manchester ; J. M. Harvard, 18, 
Craigerne-road, Blackheath, S.E.; J. H. Hopton, Corporation Elec- 
tricity Works, Blackpool; W. D. Kirkpatrick, Linduden, Penkett. 
road, Liscard ; J. Spencer, Icomb House, North-place, Cheltenham ; 
N. Wells, Broomfield, Sale. l 

Students, —P. E. Banting, 32, Hamlet.road, Chelmsford; S. D. 
Barnwell, 90, Marlborough-mansions, West p N. W.; E. R. 
Brighton, 180, Ladbroke-grove, W.; F. H. Brun, Myrtle-grove, 
Oaken, near Wolverhampton; A. D. Forster, Clatford Mills, Andover, 
Hants; W. J. Freeman Hori, 256, Amesbury-avenue, Streatham Hill; 
B. B. Grace, 4, Colberg-place, Stamford Hill, N.; G. C. Hatton, Knowle 
House, Willingdon, Sussex; H. Hayhurst, Maytield, Talbot-road, 
Old Trafford, Manchester ; F. T. Homan, 63, Canwick-road, Lincoln ; 
E. W. Jackson, The Laurels, Broadway, Plaistow, London; R. P. 
Jephson, 18, Lansdowne-road, Dublin; T. F. Lee, 12, Royal Mint, 
Tower-hill, E.; S. L. B. Lines, 22, Theberton-street, Islington, N.; 
C. J. C. Moon, 7, Kempford-gardens, Earl's Court, S. W.; R. C. 
Plowman, Mir Lea, Muswell-avenue, N.; H. S. Plymen, Maybury 
Schoolhouse, Woking, Surrey; H. 8. Porter, dec Lotis; Highgate, 
N.; R. Rees, 33, Walpole-street, Ohelsea ; J. D. Reid, Eastern and 
South African Telegraph Company, Cape Town; O. Smith, Craiglea. 
Louth, Linos.; F. F. Smith, 51, Salisbury-road, High Barnet; W. W 
Soutter, Lea Hall, Handsworth ; R. F. Thomas, Crete Hall, Gravesend , 
J. T. Tiplady, Faraday House, Charing Oross-road, W. O.; L. R. 
Wallace, 5, Anerley Park- road, Anerley, S. E. 


2.——..—. .. 


PERSONAL. 


Mr. Ernest T. Williams, of Salford, has been appointed senior 
electrical engineer to the Sanitary Commissioners, Gibraltar. 

The Ebbw Vale District Council have decided to appoint Mr. R. P. 
Wilson, Victoria-street, Westminster, as resident electrical engineer 
for five years at £200 per annum. 

The Principal of the Northampton Institute, London, Dr. R. 
Mullineux Walmsley, is being sent on a three months’ tour to the 
United States and Canada for the purpose of investigating the present 
position of technical education in these countries and its bearings 
upon industrial production in the subjects covered by the techno- 
logical work of the institute, but more especially in the engineering 
industries. 

We regret to learn that Mr. William Wharam late general manager 
of Leeds Corporation tramways, and previously secretary and manager 
of Leeds Tramway Compeny, died suddenly in a tramcar on 
Wednesday. He has been conneoted with the city's tramways over 
50 years. 

Mr. G. Andrews, resident engineer, Sunderland, has resigned. He 
has received a more lucrative appointment in Lisbon. 

The recommendation to increase the salary of Mr. Prussman, the 
5 engineer, by £150 if he agreed to stay for five years, has been 
ado 

The Fulham Council propose that Mr. A. Murdoch, at present 
senior assistant engineer, be designated chief assistant, in accordance 
with the consulting engineer's report, and that his salary be increased 
to £170 per annum ; and that Mr. G. T. Meek, at present station and 
destructor superintendent, be designated destructor superintendent, 
and be required to carry out the duties set out in the consulting 
engineer's report. 

e Woolwich Borough Council have received a report recommend- 
ing increases of salary to the borough electrical engineer, assistant 
borough electrical engineer, distribution engineer, and various clerks. 

The St. Helens Town Council have appointed Mr. Jeff J. Broom- 
head the technical director of the educational business of the town, at 
a salary of £450. 


- — ——y—e—— —— - mem 


APPOINTMENTS VACANT. 


Assistant Engineers, St. Helens Electricity Department, £100 
per annum, March 5. See advertisement. 

Tramway Engineer, Reading Town Council, £300 per annum, 
March 30. Particulars may be obtained ftom Mr. H. Day, town 
clerk, Town Hall, Reading, 

Meter Inspector, Croydon Electricity Works, experience in the 
repair of electricity meters, 508. per week. See advertisement. 

Various.—The Manstield Town Council will shortly advertise for 
second engineer, at £140 per annum ; shift engineer, £85 ; switch- 
bourd attendant, engine-driver and fitter, and stoker, | 

Cable Jointer, Newport (Mon.) Town Council. Particulars may 
be obtained from Mr. H. Collings Bishop, borough electrical engineer 
and tramways manager. 

Shift Engineer, Manchester Corporation, 
March 6. 


£150 per annum, 
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BIRMINGHAM AND ITS TRAMWAYS. | 


On March 10 next the Birmingham City Council will 
consider the report of the Tramways Committee in regard 
to the leasing of the electrified tramways to a company - 
Our readers are pretty familiar with the recent agitation 
at Birmingham to municipalise its tramways, and the 
victory of the Council in obtaining the town’s vote on 
this policy. Once more it seems that the labour of the 
mountain will give forth a mouse. According as we read 
the committee’s report, the company has won hands 
down—it has achieved, indeed, the greatest victory 
against a strong opponent that history has ever recorded. 
Probably, however, a strong and continued effort will be 
made to show that the Council of Birmingham has 
obtained its purpose, and so all parties will be 
delighted. We acknowledge that fashion, to use a mild 
term, is far too strong to be changed by the most 
strenuous opposition of a few individuals. Every fashion- 
able craze must have its day, and thus our streets will be 
congested with trams, and municipal enterprise will run 
its course. Why tramways any more than railways 
should be permitted to make use of public streets, has 
always been a question reminding us of a conundrum. 
Tramways, like railways, are admirable institutions 
when the conditions are favourable, but they are 
so fashionable at present, that conditions except those 
relating to “will it pay" are generally conveniently 
overlooked. We assume that the conditions in and 
around Birmingham are favourable, otherwise it would 
be unaccountable why a business centre should tolerate 
tramways. In this case not only are they tolerated, but 
the Council itself desires to make them up-to-date —a 
policy perfectly understandable, though open to vigorous 
denunciation from the anti-municipalists, especially when 
it is considered that the outstanding debt is £9,991,720, 
with a paltry £136,493 standing to sinking fund account. 
Under such circumstances, what reason is there for the city 
increasing its indebtedness and relieving the company 
which will work the concern from a huge responsibilty ? 
If Birmingham has seen the error of its ways in munici- 
palisation, let it put the whole responsibility of the ccst of 
conversion upon the company it co-operates with. Surely 
from the town’s point of view the proposed proceeding 
is unbusinesslike, though from the company’s point of 
view it is as beautiful a scheme as could well be devised. 
Plenty of men and companies can be found to lease a 
thoroughly sound and, to all intents and purposes, a 
concern promising to be an eminently successful one, 
when their monetary responsibilities are reduced to a 
minimum, a wealthy city being at the back and 
finding the bulk of the capital required. This mixing 
responsibilities is to be deplored. A far better way— 
and, of course, one we have long advocated—would 
be for the Corporation to do the street work at the 
cost of the company concerned. It would then be 
certain that the street work was done in accordance with 
the requirements of the city as embodied in its regulations, 
and the work would be under the supervision of the city 
engineer and his satellites, whose predilections are in favour 
of all that is good for the city. There would be no 
borrowing or repayment, no capital and no interest, so far as 
the town was concerned. Admitting tramways to be 
requisite, they can either be controlled by a company or 
by the authority. A mixture of the two is the worst 
form of control, and in the long run decidedly the most 
costly. The committee’s report intimates that the Cor- 
poration is to borrow the capital on the best terms that 
can be obtained, and that the company is to pay the 
interest and sinking fund on such borrowing. This raises 
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the question of the ability of the company to raise the 
capital, and if there is any doubt on that score the com- 
mittee's report creates further astonishment. It will be 
an interesting financial study to examine carefully what 
the tramways will have to earn—that is, what the users 
will have to pay in order to please all parties. 


CORRESPONDENCE. 


% One man’s word is no man's word, 
Justice needs that both be heard.’ 


QUESTION No. 551. 


SiR,—The answers to this question given in the supple- 
ment to your issue of Feb 20 are interesting, but at the 
same time they do not completely solve the problem. 

As regards R.s” answer, I do not think his winding 
would work at all. Taking slot No. 1 to be opposite 
commutator segment No. 2, slot No. 28 opposite segment 
56, etc., we see that “R.s” first armature coil would 
embrace one quarter of the core commencing from a point 
just opposite its corresponding segment—viz., No. 1. His 
twelfth coil would embrace a quarter of the core com- 
mencing six slots away from its corresponding segment, 
No. 12. If the brushes are set in the correct position for 
commutating the first coil, they would be in the Mss: 
position for the other coils. The machine would spar 
violently ; in fact, it could not run at all with such a 
winding. 

At the time when the problem first claimed my attention 
it occurred to me that a possible solution would be to use 
only 47 coils, wound as follows : 


Com. , Com. 
Section. Slot. Blot. Com. | Section. Slot. Slot. Com. 
| 8 1 . dé vu 2:49 .. 2b .. 37 
jo dx 2 .. 14 4:61 .. 26 .. 38 .. 82 
5. 48 9- an. 15. Xx 6 55. 27 .. 39. A 
ete, so woo we ⅛ ͤ 0$ 7. Le- x, s 1B UG y le cs be ott ta. aeu 
47 24 36 48 | 93 47 12 94 


In the end I worked on the lines suggested by “Q.” 
thinking that the 5:8deg. want of symmetry might not be 
of much consequence. It may interest Q.“ to know, 
however, that the 15-h.p. machine on test took 5 e h.p. to 
run light, giving, of course, à prohibitive temperature rise. 
To save unwinding, the commutator was taken off, all its 
inside cross-connections removed, and a new rocker fitted 
with four brush spindles. The motor then ran perfectly, 
but the owners objected to the extra brushes. This is 
why I wanted to know whether any other winding could 
have been used satisfactorily.— Yours, etc., 


THE WRITER OF QUESTION No. 551. 


INSTITUTION OF MECHANICAL ENGINEERS. 


The above institution held their fifty-sixth annual 
eneral meeting on Friday evening last at Storey’s-gate. 

he annual report of the council, read by the secretary, 
stated that the number in all classes on the roll of the 
institution at the end of 1902 was 3,894, as compared 
with 3,490 at the end of the previous year, showing a 
net gain of 404. The total revenue for the year 1902 
was £9,884, while the expenditure was £9,597. The 
capital of the institution amounted to £42,807. The 
council had awarded a prize to Mr. W. Stanley Bott 
for his paper on “ Twelve Months’ Revision of a Drawing 
Office,” and one to Mr. H. H. Mogg for his paper on 
„The Weston-Twerton Bridge Undertaking.” Further, 
that the Engineering Standards Committee had held 
frequent meetings during the year, and its recommenda- 


tions relating to standard sizes for rolled sections would 
be published shortly. 

In moving the adoption of the report, the retiring 
president, Mr. W. H. Maw, said it was one of the most 
satisfactory that had been presented, and proved the 
institution to be in a most flourishing condition. The 
motion having been carried, the result of the ballot for 
the election of president, two vice-presidents, and eight 
members of council to fill the vacancies caused by retire- 
ment and decease was announced. Mr. Maw then 
resigned £he chair in favour of Mr. J. Hartley Wicksteed. 

A vote of thanks to the retiring president was proposed 
by Dr. KENNEDY and seconded by Sir WiLLIAM WHITE, 
both speakers being eulogistic in their praise of the ser- 
vices rendered to the institution by Mr. Maw during his 
term of office as president. 

This vote of thanks was most heartily accorded, and 
Mr. Maw having responded, a paper by Prof. John Good- 
man, entitled “Hydraulic Experiments on a Plunger 
Pump,” was then read. 


FORTHCOMING EVENTS. 


Fripay, FEB. 27. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper: The Relative Advantages of Single Screws, Twin Screws, 
and Triple Screws for Marine Propulsion,” by Mr. E. Falk. 

Electro-Harmonic Society.—At 8 p. m., ladies’ concert, Holborn 
Restaurant. 

Royal Institution. —At 9 p.m., Dr. A. Liebmann on ‘‘ Perfumes : 
Natural and Artificial." 

Physical Society.—At 5 p. m., ordinary meeting. Papers: The 
Measurement of Small Capacitics and Inductances, i a 
Fleming and Mr. Clinton ; ‘‘ The Interpretation of Milne Seismo- 
grams, by Dr. Farr; ''The Thickness of the Liquid Film 
formed by Condensation at the Surface of a Solid," by Dr. Parks. 

SATURDAY, FEB. 28. 

Royal Institution.—At 3 p.m., Lord Rayleigh on ''Light: Its 
Origin and Nature." (Lecture I.) 

MoN DAY, MARcH 2. 

Institution of Electrical Engineers (Newcastle Section).-—At 
7.50 p.m., ordinary meeting. Lecture: Demonstration by Mr. 
T. M. Olague on Apparatus for X-Ray and Other High-Tension 
Electric Work.” 

Society of Arts.—At 8 pus Prof. J. A. Fleming on ''Hertzian 
Wave Telegraphy." (Lecture I.) 

National Electrical Contractors’ Association.—At 7 p.m., 
annual meeting at Anderton’s Hotel, Fleet-street. 

TuEsDAY, MARCH 3. 

Institution of Civil Engineers.—At 8 p.m., ordinary. meeting. 
Further discussion on Mechanical Handling of Material,” by 
Mr. G. F. Zimmer. If time permit, two papers on '' Irrigation ” 
will be read. 

Institution of Electrical Engineers (Manchester Section).—At 
7.80 p. m., ordinary meeting. Paper: The Arrangement and 
Control of Long- Distance Transmission Lines, by Messrs. E. W. 
Cowan and L. Andrews. 

Royal Institution, —At 5 p. m., Sir Wm. Abney on Photographie 
Science. (Lecture II.) 

WEDNESDAY, Marcu 4, 

Institution of Electrical Engineers (Students’ Section).—At 
7.30 p. m., ordinary meeting. Paper: ''Turbo.Generators for 
Central Stations,” by Mr. G. J. D. Scott. 

TuurspAy, Marcu 5. 

Rontgen Society.—At 8.50 p. m., ordinary meeting. Paper: 
„Spark Phenomena," by Mr. F. H. Glew. 

Civil and Mechanical Engineers’ Society.—At 8 p.m., Caxton 
Hall, Westminster, ordinary mecting. Paper ''The Production 
of Power by Means of Gas Producers and Engines,” by Mr. 
R. W. A. Brewer. 

FRIDAY, Marcu 6. 

Junior Institution of Engineers.—At 8 p. m., ordinary meeting. 
Paper : ‘‘ Practical Notes on the Use and Maintenance of Electric 
Motors for Factory Work,” by Mr. W. T. George. 

Royal Institution.—At 9 p.m., Prof. J. G. Mekendrick on 
Studies in Experimental Phonetics.” 

Institution of Electrical Engineers (Manchester Section).—At 
7.30 p.m., annual dinner at Manchester. 


SATURDAY, MARCH 7. 

Glasgow Scientific Society.—At 7.30 p. m., ordinary meeting. 
Paper: ‘‘ Low-Pressure Switchgear,” by Mr. J. Menmuir. 

Institution of Electrical Engineers (Students’ Section).—The 
visit to the London United Tramways Company’s system fixed 
for this day has been postponed. 

Royal Institution.—At 5 p.m., Lord Rayleigh on Light: Ite 
Origin and Nature.” (Lecture IT.) 
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BIRMINGHAM TRAMS. 


The Birmingham Daily Post of Thursday gives the latest 
information upon this question. It says: 


A special meeting of the Birmingham City Council is called 
for March 10 to consider a report of the Tramways Committee. 
The committee first record that with regard to the Birmingham 
District Tramways Bill the application for compulsory running 
powers in the city is to be withdrawn if the proposed agreement 
with the company is adopted. They also state that in the same 
event they see no objection to consent being given to the 
request of the King’s Norton and Northfield District Council 
that on the Corporation constructing the tramway in Pebble 
Mill-road and Pershore-road the Corporation will give their 
consent to the assignment of the lease of such tramway to the 
City of Birmingham Tramways Company. The report then 
proceeds as follows : 


Proposals Submitted by the City of Birmingham and Birmingham 
and Midland Tramways Companies. 

Your committee have very carefully considered the proposals 
made to the chairman by Mr. Garcke on behalf of the City of 
Birmingham and the Birmingham and Midland Tramways 
Companies on Nov. 27, and after a long negotiation the 
proposals have been so amended that the majority of the 
committee are able to recommend their acceptance. They are 
fully set out in the appendix (A) to this report. (‘oncisely 
stated, they are as follows: All the present leases are to be 
surrendered, and new leases to be granted to the City of 
Birmingham and Birmingham and Midland Companies respec- 
tively for 21 years, with au additional three years for con- 
version, making 24 years in all. The whole of the tramways 
within the oity to be re-equipped on the electric overhead 
system without delay, the Corporation carrying out and finding 
the capital for the road work, and the companies finding the 
capital for rolling-steck and all other outlay. The Corporation 
to borrow its capital on the best terms that can be obtained, 
and the companies to pay the interest and sinking fund on such 
borrowing. 

The companies to pay by way of rent for the three years of 
conversion (July, 1903, to June, 1906) £12,000 per annum, and 
from July 1, 1906, and afterwards uatil June 30, 1911 (when 
the Bristol-road and cable leases fall in) 74 per cent. of the 
gross receipts, with a minimum of £21,000 per annum. From 
July 1, 1911, to the end of the lease, 15 per cent. of the gross 
receipts, with a minimum of £33,000 per annum. The rental 
is to run from July 1, 1605. The Corporation is to supply the 
electric current, except as to the Bristol-road and Dudley.road 
routes, at a price to be agreed upon, or to be settled by the 
Board of Trade in case of difference, but the Corporation has 
an option to take over the supply of electric current on the 
Dudley-route route at any time after 1906. At the end of the 
leases the Corporation to take over at a valuation the depóts 
and stations within the city, and rolling-stock allocated to the 
city lines. The method of valuation is defined by the terms. 
A stringent clause (No. 29) gives the Corporation full powers 
to demand alterations during the currency of the leases upon 
equitable terms. 


Comparison with Municipal Working. 
In considering these proposals the committee have necessarily 


had to compare them with what might fairly be expected from 
municipal working, and for that purpose they sought the advice 


of Mr. Hamilton, the tramways manager to the Corporation 


of Leeds. They asked him to report to them as to what per- 
centage of gross profits they might expect as net profits in 
Birmingham if they municipalised, and before reporting Mr. 
Hamilton went over the whole of the Birmingham and suburban 
system with the city surveyor. He was also asked for any 
observations he might have to make, as a tramway expert, 
upon Mr. Garcke's proposals, but he was not asked to advise 
as to the policy of the committee with regard to the alternative 
courses which were before them. Mr. Hamilton's report is 
appended to this report (Appendix B), and upon the main 
question it will be seen that in Birmingham, when full posses- 
sion of the routes was obtained—t.e., in 1911—he considers 
that 20 per cent. of the gross receipts may be relied upon as 
net profit, and he puts this as a minimum, basing his opinion 
on results obtained in Glasgow, Liverpool, Leeds, and Sheffield. 
His attention was called to the uncertainty of existing rela- 
tions with the adjacent local authorities, but he did not appear 
to think that the financial results would be seriously affected if 
the routes were broken at the city boundary, an opinion in 
which some members of the committee are unable to concur. 
Mr. Hamilton was also asked to advise as to the percentage 
of gross receipts which a company might fairly be asked to pay 
as a rental in the event of a leasing policy being adopted. His 
opinion on this point occupies the latter part of his report, but 
it is based upon the assumption of a company being formed 
expressly for the purpose of taking over the tramways in 1911, 
does not take into account the actual position of the two 
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companies from whom the proposals came, nor their probable 
financial position if the terms were accepted and carried into 
effect. His figures have, however, assisted the committee in 
forming their opinion as to what the existing companies should 


be asked to pay. 
Control of the Streets. 


In determining the question now before the committee, three 
main points have to be considered—namely, the control of the 
streets, the efficiency of the service, and the financial result to 
the Corporation. As to the control of the streets, the present 
method of leasing has led to great inconvenience, and the City 
Council has been powerless to insist on the removal or 
rearrangement of lines and termini which, although unobjec- 
tionable at the commencement of a lease, have become 
unsuitable owing to change of circumstances. The companies 
are now willing to accept a clause (see Clause 29 of 
the proposals) which will put the Corporation in a 
strong position as regards alterations. As to efficiency 
of service, it may be assumed that the actual traffic 
management will be carried out as well by a company as 
by a corporation. On the question of through routes to the 
suburbs, it must be remembered that even if the present diffi- 
culty with the adjacent local authorities were removed, the 
Corporation cannot get beyond the city boundary on the Smeth- 
wick side without the co-operation of the Birmingham and 
Midland Tramway Company, and no continuous service can be 
established between West Bromwich and Birmingham without 
the concurrence of the companies which are controlled by the 
same interest. Mr. Garcke has been plainly informed that no 
lease can be granted unless he can make arrangements for 
working with those authorities with whom he is promoting the 
Bil in Parliament, and the withdrawal of the compulsory 
clauses, and it may, therefore, be assumed that if a lease is 
agreed to the whole tramway system of which Birmingham 
forms the centre will be under one control There are thus 
certain points as to through routes in favour of the leasing 
policy. On the other hand, if a lease is granted, the question 
of extensions, the settlement of fares and stages, must be the 
subject of agreement between lessor and lessee, and will not be 
solely in the hands of the Corporation, as would be the case 
with a system municlpally worked. It is, however, only with 
extensions inside the city that the Corporation will have to deal, 
and it is not probable that differences will arise on routes which 
are likely to be remunerative. 


Penny Fares and Workmen's Cars. 


If a lease is granted, the settlement of fares and stages must 
arise from time to time during its currency, particularly as new 
routes are developed, and must necessarily a matter of 
agreement between the Corporation and the companies ; but 
as the object of the latter must be commercial success, which 
depends oa meeting the requirements of the travelling public, 
it is not anticipated that difficulties will arise. As a pre- 
liminary step, however, a conference has taken place with the 
companies’ manager, and it has been provisionally arranged that 
the minimum penny fare shall extend from the centre of the 
system to the circumference of a circle drawn from that centre, 
with a radius of about 12 miles, or to the city boundary when- 
ever it falls within the circle. By this system the city boundary 
on the north and south will be within the penny fare and it has 
further been arranged that the city boundary on the extreme 
east and west shall be within the 2d. stage, except on the Har- 
borne side, where Queen’s Park is to be the limit should 
tramways ever be laid to Harborne. A map showing the 
effect of this arrangement will accompany or follow this report. 
Hitherto both companies have accepted the principle of cheap 
fares for workmen, and this will, of course, be insisted upon 
on new and extended routes. 


Twenty Per Cent. with Risk, or Fifteen Per Cent. without Risk ? 


On the important question of finance, the fact that the 
existing leases on two of the most profitable routes do not 
expire until 1911 prevents the Oorporation from obtaining until 
then the full benefit either under a leasing or a municipalising 
system, and a reliable comparison can only be made on the 
probable state of things in that year. Taking Mr. Hamilton's 
figures, we have to consider 20 per cent. of gross receipts with 
the risks incident to carrying on a large business, as compared 
with 15 per cent. of gross receipts as a certainty without any 
such risks. As to the intermediate rentals before 1911, the 
offer of £12,000 a year during the three years of conversion is 

robably considerably in excess of the profit, including the way- 
eave of upwards of £2,000 a year paid by the City of Birm- 
ingham Company, to be obtained by municipally working the 
one mile of the Aston route within the city, which is all that 
the Corporation could do until July 1, 1906, and this can only 
be worked satisfactorily if amicable arrangements are made with 
the Aston authority. 

The offer of 74 per cent. of gross profite, with a minimum 
of £21,000 a year for the tive years 1906-1911, has to be com- 
pared with the possible profit to the Oorporation of working 
all the routes within the city (other than the cable and Bristol- 
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road routes), the present gross reoeipts upon which amount to | 


about £144,000 per annum, and for the satisfactory working of 
these amicable relations must be assumed, not only with Aston, 
but with King's Norton and Yardley. Although it is not 
anticipated that the present application by the local authorities 
for compulsory running powers is likely to be successful, the 
remains that, although in September last they were offered 
their fair share of the profit if they united with Birmingham, 
they have shown no disposition to accept it, and the future, as 
their co-operation and the terms upon which it is to be 
obtained, is altogether uncertain. 
Taking all the ciroumstanoes into consideration, the majority 
of your committee have come to the conclusion that the offer of 
the companies should be accepted. 


TEXT OF THE CoMPANY’S PROPOSALS. 
Appendix 4. 

1. All present leases to be surrendered. 

2. A new lease to be granted by the Oorporation to the 
company for all the lines in the city for a period of 21 years, 
plus three years for conversion, making 24 years from the date 
of the new lease. 

5. All lines in the city of Birmingham now worked by the 
company to be converted to electric traction on the overhead 
system without delay. | 

4. On the expiration of the lease to the Aston Company, the 
Aston tramways within the city to be converted to electric 
traction on the overhead system. 

5. The order in which tha lines should be taken in hand for 
electrical conversion to be agreed between the Corporation and 
the company. | 

6. All lines to be double, or, where this is impracticable 
owing to the width of the streets, they shall be interlacing or 
double-single. | 

7. The capital for reconstruction and overhead electrical 
equipment to be provided by the Corporation, who shall carry 
out the work in a reasonable manner. 

8. The payment provided to be made by the Corporation to 
the company under the Bristol-road lease to be made upon can- 
cellation of that lease, except as to rolling-stock, and to form 
part of the capital expenditure by the Corporation. 

9. The Balsall Heath lines to be purchased forthwith by the 
Corporation, on the basis that the street work alone is to be 
paid for, and the purchase price to form part of the capital 
expenditure by the Corporation. 

10. The balance of capital expended by the Corporation on 
tramways, which is at present unredeemed, shall be repaid out 
of the deposits now in the hands of the Corporation, and the 
balance (if any) handed over to the company. 

11. The capital account to be credited with the sale of the old 
materials. 

12. The company to pay the Corporation interest and sinking 
fund in respect of all capital properly expended by the Corpora- 
tion on tramways. 

13. The interest to be the actual rate at which the Corporation 
are able to borrow, and the sinking fund to be on the basis of 
the longest period for which the Corporation can borrow. 

14. The company shall also pay to the Corporation by way of 
rental the following percentages on the gross receipts on the 
tramways within the city. Provided that in the case where the 
stages overlap the city boundary the gross receipts earned upon 
such route shall be apportioned according to the stage mileage. 

15. Daring the three years allowed for conversion the rental 
shall, in addition to the payments for interest and sinking fund, 
be £12 000 per annum, less a deduction of £5 in respect of 
every £100 reduction of traffic receipts below those of 1902 
during the three years of reconstruction. The rental shall 
commence to run as from July 1, 1903. 

16. After electrical conversion the rental shall be 73 per cent. 
of the gross receipts, with à minimum of £21,000 per annum 
until July 1, 1911, after which and until the termination of the 
lease the rental shall be 15 per cent. of the gross receipts, with 
a minimum of £25,000 per annum. 

17. At the expiration of the lease the Corporation shall pay 
to the company the value as part of a tramway system limited 
to the city, of all depóts, generating stations, etc., within the 
city, and shall also purchase the rolling-stock properly allocated 
to the lines within the city. 

18. The company to confer with the Corporation on the 
question of a revision of the present fares, but the principle 
of a minimum penny fare within a radius of about 1i miles 
from a central area in the city, in accordance with the plan 
produced to the Tramway Committee, to be adopted. 

19. The company to confer with the Corporation on the 
question of providing additional services of workmen's morning 
4nd evening cars. 

20. The company to provide during continuance of lease 
such service of cars as may be reasonably required in public 
interests. 

21. The Corporation to repair and maintain the tramways 
(exclusive of overhead work), including rails and sub-structure. 


The company to repay on demand all sums reasonably expended 
in respect of such repair and maintenance. 

22. The company to maintain the overhead work. 

235. The company to provide all rolling-stock, subject to the 
reasonable approval of the Corporation, regard being had to the 
requirements of the outside districts. 

24. Extensions in the city to be agreed upon between the 
Corporation and the company. 

25. The Corporation to supply current for the tramways in 
the city beyond that which is generated at Bristol-road power- 
house on terms to be agreed, or failing agreement, as may be 
settled by the Board of Trade. 

26. A proper proportion of expenses of the Corporation's 
present Bill in Parliament to form pert of capital expenditure 
on tramways. 

27. The lease to contain all clauses and provisions necessary 
to give effect to foregoing, and also contain all other and usual 
and proper clauses as are inserted in leases, especially a power 
of re-entry in case of default, as in present lease.  - 

28. Arbitration in case of difference. 

29. At any time during the currency of the lease the company 
shall make any alteration in the existing tramways, or lay down 
alternative tramways, or substitute any fresh form of motive 
power, or carry out any other alterations that the Corporation 
may require, and the cost thereof shall be borne by the Corpo- 
ration, and shall be deemed to be capital expenditure of the 
Corporation within the meaning of this agreement to such 
extent as an arbitrator may determine in case of difference, 
having regard to the then outstanding term of the lease and 
to the benefit to the company of such alterations. Provided 
that if in the opinion of the arbitrator any such alteration or 
substitution has the effect of increasing the workiog costs or 
of reducing the receipts, the arbitrator shall decide to what 
extent the percentage on receipts and minima payable to the 
Corporation shall be reduced. 

30. The Birmingham and Midland Company to enter into an 
agreement quá Dudley-road on terms similar to foregoing, and 
the above-mentioned rentals shall be apportioned between the 
two companies on the basis of mileage of lines, and the option 
to the Corporation to supply electrical energy shall not apply to 
this line. Provided that the Corporation may at any time after 
1906 elect to supply the electrical energy for that part of the 
route which is within the city, taking over at a valuation any 
supplemental power station which the company may have erected 
within the city. 


TRADE NOTICES AND NOVELTIES. 


Small Motors, Ete. 


From the Electrica] Company, Limited, 122 and 124, Charing 
Cross-road, London, W.C., we have received a copy of their 
price-list No. 2 for 1903. The contents of this list include 
small motors for special purposes, polishing and fan motors for 
continuous, alternating, and three-phase currents. The small 
motors listed for special purposes—such as driving sewing 
machines, mechanical pianos, etc.—range in output from 
& h.p.to about 4 h. p. Two sections are devoted to electric 
fans—the first dealing with fans of small and moderate dimen- 
sions suitable for displacing considerable volumes of air at a 
low velocity, and adapted for different positions in the office, 
workshop, restaurant, home, or club, eto., while the second 
deals with electric fans of large dimensions, electrically-driven 
Sirocco fans and centrifugal blowers and extractors being 
included. The polishing motors listed are provided with shafts 
extending to both sides, the extended ends being suitably 
arranged for attaching polishing discs, emery wheels, polishing 
buffs, etc. The motors are entirely enclosed, and dustproof. 
The illustrations are numerous, and include some useful 
diagrams of connections and line drawings. A specification is 
also given for each type of machine listed, the tabulated arrange- 
ment of data, which we have repeatedly instanced as an admirable 
feature of the above firm's trade literature, being observed 
throughout. 
Multipolar Dynamos. 


Full and up-to-date particulars of the multipolar dynamos 
manufactured by Messrs. Mather and Platt, Limited, Salford 
Ironworks, Manchester, are contained in an excellently com- 
piled list recently issued by the firm for 1905. This list 
includes technical data, dimensions, and prices relating to 
dynamos for terminal pressures from 110 to 550 volts, and 
outputs ranging up to 550 kw. 


Dynamos, Motors, and Accessories. 


From Messrs. Flather and Co., Limited, Park Electrical 
Works, Marshall-street, Leeds, we have recently received a 
copy of their latest price-list of multipolar dynamos and motors, 
in regard to which we are told that all like parts are made to 
standard, and are interchangeable. The firm include with all 
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machines foundation beds and bolts, and their motors are rated 
at B. H. P. delivered at pulley, not the E. H. P. input. Standard 
dynamos for oontinuous current at voltages of 100, 110, 220, 
and 440, ranging in output from 6 kw. to 140 kw., are listed, 
also continuous-current enclosed motors of from 3 b. h. p. to 
25 b.h.p. for all voltages from 110 to 530 volts, and protected 
motors, ranging from 3 b. h. p. to 27 b. h. p., for the same 
voltages. Motor starters and controllers are dealt with at the 
end of the list. 


Motorears and Accessories. 


We have recently received from Mr. G. Braulik, 217 and 
218, Upper Thames-street, London, E.O., a copy of his new 
illustrated list of Protos” motorcars and accessories. The 
apparatus listed includes chassis, motors, oarburettora, 
pumps, change-speed gear, axles, accumulators, ignition 
coils, sparking plugs, volt and ampere meters. Our special 
attention is ed to the high quality, modern design, and 
reasonable price of the same. Mr. Braulik invites the trade 
generally to call at his showrooms and inspect samples for 
themselves. 


LIVERPOOL ELECTRICITY ACCOUNTS. 


The accounts of the Liverpool Corporation electricity 
supply department for the year ended Dec. 31, 1902, 
show a total expenditure to date on capital account of 
£1,336,708. Abstracts of the revenue account and general 
balance sheet are given herewith. 


REVENUE ACCOUNT.— Expenditure. 


Dr. Generation of Electricity. £ s. d. 
Coal (including cost of unloading, etc.). . £36 252 15 4 
Oil, waste water, and stores ............... 5,672 9 6 
Wages at generating stations ...... ........ 14,545 15 5 
Repairs and maintenance..................... 8,461 15 1 

| — 64,720 13 4 
Distribution of Electricity. 
WY ROR eR 1,413 15 3 
Repairs and maintenance of mains......... 1,252 3 
Repairs and maintenance of meters 162 9 4 
Repairs of machinery........................... 1,108 19 9 
— 3,937 5 9 
Rente, Rates, and Taxes. 
EEE iier ery eus ERU 1,769 9 0 
Rate and taxes 6,660 16 6 
: — 8,430 5 6 
Management Expenses. 
Salaries—engineer’s department... 7,997 4 8 
Contribution to the city fund . ............. 2,000 0 0 
Stationery, printing, and advertising...... 512 4 7 
General establishment charges ............ 618 16 6 
—10,478 5 9 
Special Charges. 
Insurances—buildings, plant, eto 445 11 9 
Expenses for certification of meters ...... 222 10 0 
Proportion of cost of management of 

Liverpool Corporation stock 128 0 8 
Stamp duty on ditto........................... 127 14 3 
Auditors fes 26 5 0 
Bank commission ....................... . 264 6 0 
Law charges and official's guarantee ...... 6 9 6 
Telephone rents 185 1 0 

—— 1,401 18 2 

Amount written off for bad debt . 288 12 5 
Balance carri«d to net revenue account...... . ............... 99,945 14 0 
£189,202 14 11 

Or. Income. £ s. d. 
Sales of electrical energy for lighting and power .. ...... 101,085 0 7 
Ditto public street lighhtingqem DPYU— n 2,134 12 4 
Ditto electric tramwayoyu⸗hh⸗ ggg .. 79,452 17 11 
Rental of meters © nnn 2,829 8 11 
Allerton installation rentallnnsWsBW )) eese 7 16 7 
Friese en. ER 7 2 0 
Rents of property, less rates, repairs, ete . 594 15 1 
Manufacturing account, leas wages, etc. ..................... 3,093 1 6 

£189,202 14 11 
BaLANcE-SHEET. 

Dr. Liabilities. ` £ s. d. 
Loans as per capital account. 1,155.149 19 0 
kptenjedorci 0o. Me 61,021 18 11 
Surplus and sinking fund ............................... 195.741 11 5 
Bank of Liverpool, Limited ........................ . 72,514 0 6 

£1,482,427 9 10 

Or. Assets. £ s. d. 
Land, buildings, plant, ee — .. 1,536,708 16 0 
Stocks on hand and work in progress ........................ 4836 7 1 
, oer Pe ae a 64,649 11 9 
Investment of sinking fund | ..................... eee 76,232 15 0 


£1,482,427 9 10 


: of income. 


COMPANIES’ MEETINGS AND REPORTS. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The annual general meeting of the shareholders in this Company 
was held at Winchester House yesterday afternoon, Mr. W. Page 
presiding, in the absence of Mr. H. R. Beeton, chairman of the 
Company. 

The Chairman, in moving the adoption of the report, said the 
Company was in the happy position of having no misfortunes or 
difficulties of a nature that the Board need trouble the proprietors 
with. There had been a good increase in the volume of business, and 
in net profits. The increase in the number of lights connected in 1902 
was the largest yearly increase in the history of the Oompany. The 
average amount of new business during 12 years had been just 10,000 
8-c.p. lamps a year. In 1901, however, the increase was 12,234, and 
in 1902 it was 16,114. This increase, although entered in the table 
as 8-c.p. Jampe, was not all due to Jamps, part of the current sold 
ey ea for power. Last year the Company supplied motors requir- 
ing 84 e.h.p., which was nearly double the demand in the previous year 
for power. Since the beginning of 1905 this84 has increased to 101 e. h. p., 
and the increase in current sold for this purpose and for lighting during 
the last seven weeks was eu satisfactory, notwithstandi e com- 
parative scarcity of fog and dark days. In 1902 the cost of fuel used 
at the station was somewhat above the average of other years, but 
prices are now easier, and a saving under this head was again being 
effected. The receipts were greater by £4,600; this had been 
earned at an additional cost of £2,131, leaving an increase in net receipts 
of £2,369. This result had been obtained in the face of allowances 
and rebates to consumers exceeding by nearly £1,500 the figures of the 
preceding year. The average price obtained for current was 5:55d. per 
unit sold, as against 5:5Ad. for 1901, a decrease of 19 per unit on the 
total of units sold. Notwithstanding this reduction of jd. per unit 
in price, the percentage of expenditure to gross receipts remained 
about the same as for last year, which was under 42 per cent.—a 
result which even some of the larger companies might be glad to 
attain to. The recommendations to-day include the appropriation 
of a sum of £7,000 for the extinguishing of goodwill account, and 
the adding of a further £7,000 to depreciation account, thereby 
bringing the latter up to £37,198.  Alluding to the new year, 
of which more than seven weeks had already psssed, he atated that 
besides the increased demand for current for driving motors which he 
had mentioned, there had been connected in the seven weeks 2,000 
8-c.p. lamps, or an increase of 300 on the increase of last year. The 
units generated to supply motors and lamps was greater by 9 per cent. 
than for the corresponding seven weeks of last year, while the cost of 
fuel showed a saving of nearly 10 per cent. In fact, the prospects of 
the Company were never better. 

Mr. R. A. Germaine seconded the motion, which was carried 
unanimously. 

The retiring directors having been re-elected, the proceedings 
closed. 


NATIONAL TELEPHONE. 


The ordinary general meeting of the shareholders in this Company 
was held on the 19th inst. at Hamilton House, Victoria-embankment, 
E.C., Sir Henry Fowler, M.P., in the chair. 

The Chairman, in moving the adoption of the report, said that 
the income accrued in respect of the business of the half-year amounted 
to £868,462, as compared with £801,495 for the corresponding period 
of 1901, being anincrease of £66,967. The working expenses for the 
half-year amounted to £473,267, as compared with £444,391 for the 
corresponding period of 1901, being an increase of £28,875. The net 
result for the half-year (after deducting the Post Office royalties, 
amounting to £78,641) was a profit balance of £316,553, as compared 
with £283,680 in the corresponding period of last year, being an 
increase of £32,872. Looking to the results of the year 1902, as 
compared with 1901, the gross income was £1,576,209, and in 1902 it 
was £1,691,705, showing an increase on the year in gross income of 
£115,495. Last year they contributed to the revenue of the country 
in the shape of taxes out of the gross income of this Compan 
£146,578, and this year they h contributed £154,407. He 
ventured to say that that was a very heavy amount of taxation, 
inasmuch as it represented 10 per cent. upon their gross revenue. 
The working expenses last year were £898,C00, and this year they 
amounted to £951,000. He thought the shareholders would be 
satisfied that the increase had not been disproportionate to the increase 
The other figure, which he thought was also an encourag- 
ing one, was that in 1901 they carried to reserve fund £165,000 ; and 
this year they proposed to carry to that fund £175,000, which was 
£10,000 more. The carry-forward last year was 27, 500, and they 
proposed this year to carry forward £12,400. He thought he was 
justified in expressing, on behalf of the Board, his satisfaction with 
the working results of the undertaking for the past year. Out of this 
available balance the Board recommended a payment for the half-year 
ot a dividend at the rate of 6 percent. per annum on the first and 
second preference shares, 5 per cent. per annum on the third prefer- 
ence shares, 6 per cent. per annum on the preferred stock, and 44 per 
cent. per annum cn the deferred stock, which was equivalent to 5 per 
cent. per annum on the ordinary shares. The capital expenditure 
during the year had been £562,000, as against £536,000. Their 
stations had increased from 219,000 to 245,000, making an increase of 
35,000, and that increase had been very fairly spread over the whole 
of the kingdom. 

Mr. G. Franklin seconded the motion. 

In reply to questions as to the relations of the Company with the 
Post Office, the Chairman said they were most anxious and willin 
to come to a satisfactory arrangement with the Post Office. They had 
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already entered into an arrangement for London, which was working 
most satisfactorily, he thought, in the interests of the Company, the 
Post Office, and the public. With reference to the telephone areas, 
they were settled many years ago, when the Government bought the 
trunk lines, and an application on that matter, if there was any 
inconvenience, must be made to the Postmaster-General, as the areas 
were fixed by Act of Parliament, and this Company had no power 
whatever in the matter. He felt that the fees charged for 
connection between the large towns and London were too heavy ; 
but that money did not come into the coffers of this Oom- 
pany, but went to the Post Office. He might say that they paid 
the Government £300,000 a year—that was, the public did through 
the Company—for using the trunk wires. They were hoping to induce 
the Poet Office to give them trunk-wire facilities, especially as they 
teed them a certain amount of revenue. However, they had 
now determined not to go on guaranteeing the Government any further; 
it had been a very heavy burden on the Company, and they now felt 
that the Post Office ought to make good that sum and adapt themselves 
to the convenience of the public. He was glad to say that he believed 
the present Postmaster-General was doing all he could in the direction 
of promoting publie convenience. He had omitted, he said, in his 
speech to give them the number of telephone messages which they had 
carried in the years 1901-1902. In 1901 they carried 723,250,000 
messages over the telephone, and. in 1902 796,538,000 ; whilst the 
number of telegrams, according to the Government returns, for the 
year ended March, 1902, was 90,432,000. 
The motion was adopted unanimously. 


SCARBOROUGH ELECTRIC SUPPLY. 


The annual meeting of the shareholders in the above Company was 
held at Scarborough on Saturday, Mr. John E. Ellis, M.P., presiding. 
The report of the directors for the past year’s working shows a total 
revenue of 810,273. 14s. 5d., as ngeinst £8,847. 118. 3d. in 1901. 
After p ing a sum of £800 to depreciation account, the balance 
available for dividend is £4,881. 13e. bd. From this the directors 
recommend a dividend at the rate of 7 per cent. per annum, free of 
tax, be pei, absorbing £4,757. 18s. 8d. and leaving a balance of 
£123. 15s. 9d. to be carried forward to 1903. The capital expendi 
ture now stands at £72,128. Os. 9d., being an increase of £4,798. 
78. 2d. in the year. During the year a very considerable extension of 
larger mains has been effected. The experience of the 500-kw. gene- 
rator has been so satisfactory as r efficiency and economy that 
a second similar machine has been ordered, and will be at work in a 
few months. Further outlay will be required this year for extensions 
of distributing eoe The paid-up capital now consists of 6,000 
shares fully paid £10, £60,000 ; 1,000 shares, issued 1901, paid £8, 
000 ; 1,000 shares, issued 1902, paid £3, £5,000— making in all, 


,000. 

The Chairman, in moving the adoption of the report, alluded to 
the proposed electric trams at Scarborough. He said that certain 
members of the Company’s Board were also directors of the tramway 
company, and it became a matter of the highest moment that the 
shareholders should be satisfied that the Board was doing justice to 
them in any arrangement with regard to the tramways, and that, in 
fact, there was no ground in any way for saying that this Company 
were sacrificing the interests of the shareholders in that concern to the 
interests of the tramway shareholders. When the final arrangements 
were made they would be in the interests of the electric supply com- 
pany, as they would sell their current at a remunerative rate. The 
prospectus of the tramway company was now settled, and there was 
every prospect of that undertaking going on very rapidly now. 

Mr. G. Alderson Smith seconded the motion. 

The Chairman, in reply to a question, said that the advisability of 
reducing the price of the current would be borne anxiously in mind 
during the coming year. 

The motion was carried. 


CARLISLE TRAMWAYS. 


The annual meeting of this Company was held at Carlisle on 
Tuesday, Mr, T. D. Lingard presiding. 

The Chairman, in . adoption of the report, which was 
given in our last issue, said that though the accounts did not show 
such a state of prosperity as they could wish, they had reason for hope. 

Mr. J. Barber Glenn, in reply to a question, said the working 
expenses of the trams was 4°76d. per car mile. He did not know another 
Company that was working at anything like that price. 

The report was adopted. 


~ 


CHELSEA ELECTRICITY SUPPLY. 


In their report for the year ended Dec. 31, 1902, the directors state 
that the profit for the year amounts to £27,092, which, with £265. 
15e. 4d. balance of interest and £461. 19s. 6d. brought forward, makes 
a total of £27,819 14s. 10d. After deducting £6,750 interest on 
debenture stock, £900 interim dividend on the preference shares, and 
£3,552. 14s. interim dividend on the ordinary shares at the rate of 
3 per cent. per annum, there remains a balance of £16,837. Os. 10d., 
which the directors recommend shall be appropriated as follows: to 
credit of renewals and depreciation fund, £8,960; to final dividend 
on the preference shares at the rate of 6 per cent. per annum, making 
6 per cent. for the year, £900; to final dividend on the ordinary 
shares at the rate of 6 per cent. per annum, making 4} per cent. for 
the year, £6,665. 88.; leaving a balance to be carried to the next 
account of £511. 12s. 10d. The amount placed to the credit of renewals 
and depreciation fund is based upon the estimated life of the different 
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descriptions of life and property, and, although proportionately less than 
the appropriations of several metropolitan companies, is considered by 
the directors to be adequate. The price of coal has been lower, and the 
cost of production of the unit shows a satisfactory decrease. Expen- 
diture amounting to £1,969. 11s. 8d. has been incurred during the 
year in connection with changing the system of supply from 100 volts 
pressure to 200 volts. This amount has been added to the balance of 
the suspense account of the previous year, and one-third of the whole 
has been written off. Negotiations have taken place during the = 
with the holders of founders’ shares with the view of cancelling those 
shares on terms satisfactory to the holders of the ordinary and founders’ 
shares alike ; but the directors are not in a position to make proposals 
thereon to the shareholders at the ensuing general meeting. The 
number of lampe connected on Dec. 31, 1902, was 176,002, an addition 
of 14,971 during the year, and the improvement in the units sold per 
lamp continues. The total number of units sold in 1902 was 2, 257, 559, 
being 246,409 more than the previous year. 


ABSTRACT OF REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal or other fuel, including expenses on 
err (8 £6,562 6 4 
Oil, water, and engine- room stores ... ..... 683 18 7 
Wages of men and proportion of engineers 
/r ͤ EO 2,156 1 7 
Repairs, maintenance, and renewals ...... 1,634 14 2 
Sundry costs not included in the above. 612 1 6 


— —— 11,649 2 2 
Distribution of audis 


Wages, meter reading, ete. .................. „270 10 6 

Stores used at outstations ................. .-. 186 15 6 

Repairs, maintenance, and renewals ...... 1,635 14 2 
— — 3,092 18 2 

Rents, Rates, and Taxes. 

Rents payable ..... ........... eee 260 0 6 

Rates and tayrßes . . 3,076 16 5 
— 3,336 16 11 

. Management Expenses. 

Directors’ remuneration ................. nee 1,000 0 0 

Salaries of staff. Q «i„½ẽ 1,251 9 6 

Salary or commission of collector...... ..... 180 0 0 

Stationery and printing. q 103 8 8 

General establishment charges ............... 369 16 11 

Auditors of Compann . 65 0 0 
2,959 15 1 

Law and Parliamentary Expenses. 

Parliamentary expenses ............ "E 159 5 7 

Law expenses . 49 8 3 
errr ——————— 208 13 10 

ia rges. 

Insurance q ES n 7 » 18 6 

hij i: er 200 

Fees to trustees for debenture stockholders 100 0 0 

Exceptional expenses 772 14 3 

Amount written off suspense account 896 19 3 
— ——— ———— 2,067 11 11 
Balance carried to net revenue account «eere 27,092 0 0 
£50,386 18 1 
Cr. £ sd. 
Sale of current (less allowances and bad debts) ............ 47,629 16 0 
Rental of meter . 2,168 12 10 
Translar Toob Mp" 24 12 6 
Discounts, and sundry small account.. 665 16 9 
£50,386 18 1 
Dr. ABSTRACT OF BALANCE-SHEET. £ s. d. 
Capital account—amount received ......... ........... 402,680 0 0 
Sundry reddit seeds cesectesstesescesesaa’s 9,265 15 9 
Debenture stockholders for interest accrued  ............... 5,164 1 3 
Net revenue accounnt A . . 7,877 0 10 
£422,986 15 10 
Cr. £ 8. d. 
Capital account amount expended, less renewals, etc. 592,655 15 11 
Stores on bnCdg,d,„,„,„ e PATRE ee less 608 4 3 
Sundry debtors for current supplied......... exisse Def ve 16,217 17 3 
Sundry debtors on other accounts......... e 2,120 15 9 
Suspense account, less amount written off .................. 1,793 18 65 
Cash at bankers and in hanna . 9,590 4 3 
£422,986 15 10 


LONDON ELECTRIC SUPPLY. 


The report of the directors for the year ending Dec. 31, 1902, shows 
that the profit on the working for the year is £35,342. 5s. 11d., to 
which has to be added interest on deposit and amount brought 
forward, £1,513. 7e. 4d., making a total of £36,855. 138. 3d. Out of 
this the interest to Dec. 31 — viz., £14,332. 178. —has been paid, leaving 
a balance of £22,522. 16s. 3d. The Board pr»pose to deal with this 
amount as follows: by payment of a dividend of 6 per cent. (or 6e. 
per share) on the preferen»e shares for the year ending Dec. 51, 1902, of 
which an interim dividend of 2s 6d. per share was paid on Sept. 1, 1902, 
£14,952 ; to reserve account, £6,000; to carry forward, £1,570. 16s. 3d. 
The anticipations expressed in last year's report as to efficiency of 
supply and decrease in cost of production have been more than fulfilled. 
The result of this satisfactory service has been a steady accession of 
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new orders. The plant and machinery have been maintained out of 
revenue, and, as will be seen from the engineer's report, are in efficient 


condition. The Board have entered into an agreement with the 
London Oounty Council for supplying power to the Council's tram- 
ways. This agreement will have the effect of still further reducing the 
costs and increasing the revenue of the Corporation. Other negotiations 
are in progress for large power contracts. 


REVENUE ACCOUNT. 
Dr. 
Coal or other fuel 


VC £16,110 12 1 
Oil, waste, water, and stores 2,006 2 6 
Salaries of engineers, ete................ ..... 1758 6 8 
Wages and allowances .. ..................... 5,728 16 5 
Repairs and maintenance... ................. 2,850 15 2 
28,454 10 10 
Distribution of Electricity. 
Salaries of superintendents, eto 1,556 9 2 
Wages and allowan ces. 1,506 10 2 
Repairs, tee... oer Re Yos . 1,224 0 8 
Repairs, etc., of meters, et 951 15 10 
Repairs to buildings 199 0 
5,257 16 5 
Rents, Rates, and Taxes. 
Rents payable.................... . 563 13 11 
Rates and taxes 3.289 9 2 


Management Expenses. 
Directors’ remuneration [00 0 0 


Salaries of manager, secretary, etc. ...... 2,790 13 2 
Salaries of meter readers, etc................ 762 0 0 
Stationery and printing ......... ........... 260 0 10 
General establishment charges 851 16 7 
| —— 5,164 10 7 
Law expenses and Board of Trade audit! 342 9 9 
Balance carried to net revenue acoount............... . 45,942 5 11 
£18,544 16 7 
Cr. | £ s. d 


Sale of current per meter, less discounts and allowances. 74,288 14 5 
Rental of meters, transformers, etc 


V 3,407 10 1 
Transe... eeareuanoases 31 10 0 
Suüdty feeerptis ceo f, Tura Vates cre veins ieee, 617 2 1 

£78,544 16 7 
Dr. GENERAL BALANCE-SHEET. £ s.d. 
Capital account—amount receive . 938,755 0 0 


Sundry tradesmen and others Q l 
Sundry creditors on open account.. 
Reserve account . . 8,000 0 0 
Net revenue account, less interim dividend . . 16,292 16 3 


*9»9*€9289*925089060990608»22-9025€40929 2304 „„ „„ „„ „„ „„ „„ „ „6 5 


£976,499 2 7 
Or. £ s.d. 
Capital account —amount expended for works 937,252 15 0 


Cash at bankers and in hand .. 


*€*2580292a0909830900982409022206*:060650209252200€09 


8,2215 4 2 
Sundry debtors for current supplied........................... 25,357 9 10 
Other debtors 


Stores on hand 


„ „ % %%% % %%% %% % %% % %% „% „% „%% %%% „ „„ „ „%%% %% „ „%% % %, %%0 „% „%%% %% „„ „„ 
%% % % „% „„ „ „%%% „%%% % %%% %%% „ „%„„ „%%% „%% „%% %%% %%% „%%% „6 „„ 
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£976,499 2 7 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The report of the directors for the year ended Dec. 31, 1902, states 
that the accounts for the year show a net profit of £99,406. 2s, 2d., 
after charging the interest on the debentures. To this sum must be 
added £91,619. 128. 9d. brought forward from last year, making a 
total of £191,025. 14s. 11d. From this amount is deducted the 
interim dividend of 5 per ceut., paid July 15, 1902, amounting to 
£22,010, leaving £168,615. 14s. 11d. to be dealt with. Of this 
sum the directors propose to distribute a dividend of £1. 4s. per 
share, together with a bonus of 12s. per share, absorbing £67,230, 
being at the rate of 15 per cent., and making, with the amount 
already paid, a total dividend and bonus for the year of 
£2. 83 per share, or 20 per cent., free of income tax, leaving 
£101,385. 14s. 11d. to be carried forward to the next account. 
The business of the Company carried out during the past year has 
been of a very satisfactory nature, and the works at Wharf-road and 
East Groenwich have been actively engaged in the manufacture of 
submarine telegraph cables und of insulated wire. The Company’s 
steamships have been occupied in the laying of cables as well as in 
repairing operations. The Company’s factories and steamships have 
been maintained in efficient working order. The ss. ‘‘ Colonia,” the 
latest addition to the Company's tleet, has proved herself to be in 
overy way satisfactory, and admirably adapted for her work. The 
directors propose to add a further sum of £20,000 to the pension fund 
established in 1899 for the benefit of the Company's staff. 


W. T. HENLEY'S TELEGRAPH WORKS. 


The report of the directors for the year 1902 states that during the 
past year a net profit has been made o! £61,562. 9s. 8d. After pay- 
ment of directors’ and auditors’ fees, debenture interest and income 
tax, and making the usual allowance for depreciation of buildings, 
plant, machinery, cte., there remains £53,557. 4s. 8d., making, with 
£26,785. 98. 3d. brought forward from last year, a total of £80,342. 
138. 11d. The directors have transferred £1,000 to the debenture 
redemption sinking fund, and £10,500 to the reserve account, and 


Generation of Electricity. £ s. d. 


they recommend the payment of the following dividends—viz., on 
the preference shares at the rate of 4j pe cent. per annum (less 
income tax), including the interim dividend already paid, and on the. 
ordinary shares at the rate of 20 per cent. per annum (less income tax), 
including the interim dividend of 6 per cent. paid on Sept. 1 last. 


These payments will amount to £54,575, leaving £25,967. 13s. 11d. 
to be carried forward. 


LANCASHIRE ELECTRIC POWER. 


At an ordinary meeting of the above Company, held at 2, Queen 
Anne's-gate, Westminster, on Tuesday (the Company having been 
5 under special Act of Parliament for the purpose of 
supplying electrical energy in bulk to authorised undertakers for their 
own use, and for distribution throughout the manufacturing districts 
of Lancashire south of the Ribble, with the exception of six county 
boroughs), the Chairman made a statement to the offect that the 
necessary capital for the equipment of the Company's first station at 
Little Lever, and the laying of over 50 miles of cables on their pro- 
posed first line of route, had been assured, and in the course of the 
next few weeks he expected that the contracts would be let and the 
work proceeding with the utmost expedition. At the end of this, or 
early in the next year, he hoped they would be in a position to supply 
those local authorities with whom they had been negotiating for some 
time with electricity in bulk. 


CAVEHILL AND WHITEWELL TRAMWAY. 


The report of the directors for the year ending Dec. 51, 1902, states 
that last year a Bill was introduced into Parliament to confirm the 
agreement entered into with the British Electric Traction Company, 
and to authorise the ampoent and working of the tramway 
by electric traction. This Bill was approved by the shareholders 
in special meeting, and although it was subjected to the 
most determined opposition in both Houses of Parliament 
by the Belfast Corporation, the directors state that it was duly 
passed, and has now become law. The directors regret that up 
to the present time no commencement has been made in the 
work of reconstruction and electrical equipment of the lines. They 
are, however, using every means in their power to urge on the work, 
and although the tramway will not be worked by electricity at Easter, 
as they had wished, they have reason to hope that everything will be 
completed and in full working order before the end of the year. In 
accordance with the terms of the agreement with the British Electric 
Traction War Limited, two of their nominees, Mr. F. B. Lea 
and Mr. 8. A. Sillem, have been co-opted directors of the Company. 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 


The annual report states that the progress during the past year has 
been steady and satisfactory. Additional lamps and motors (all 
reckoned at 8-c.p. lamps) have been fixed—viz., 2,916 lamps and 930 
motors, together 3,846, bringing up the total to 52,967. The number 
of consumers has riser from 502 to 580, but in many instances exist - 
ing installations have been extended, and important orders for current 
for motive power are coming forward. New mains have been laid to 
the extent of 1 mile 969 yards, making in all 9 miles 235 yards. 
It was mentioned in the last report that the Northampton Corporation 
had expressed a desire to negotiate for the purchase of the Company's 
undertaking. The directors w?re subsequently called upon to name a 

rice, and they offered to sell, subjectto the approval of the shareholders, 
or £140,000, but this was rejected. So far as the directors area ware, 
no expert advice was obtained,.nor were the works inspected by the 
committee. The directors were willing to give due consideration to 
any counter proposal, but none was made, and the negotiations were 
somewhat abruptly broken off. The directors also, in response to 
overtures by the Corporation, offered to supply current for running 
the tramways at a price much lower than the cost at which the town 
eould produce energy at a separate station, but this offer also was 
declined. Having effected important reductions in working expenses, 
and thereby proved the profit-earning capacity of the undertaking, the 
directors are of opinion that the time has now arrived for a consider- 
able development of the business. They have adopted a scheme for 
hiring out electric motors, and have made a further reduction in the 
price of current for lighting purposes, which they believe will result in 
a large accession of business, with a corresponding increase of profit. 
The capacity of the existing plant will admit of a considerable addi- 
tion to the load. A large amount has been expended out of the year’s 
revenue in repairing and maintaining the machinery, with a view to 
keeping it in a high state of efficiency. Applications for current having 
been received from various quarters beyond the Company’s present area 
of supply, and having regard to the recent extension of the borough 
boundary, the directors have decided to apply for a provisional order, to 
be confirmed in due course by an Act of Parliament, to enable the Com- 
pany to extend its operations to the suburbs and other outlying dis- 
tricts. The additional responsibility which an enlarged area would throw 
upon the Company, and the other opportunities of remunerative 
expenditure already presenting themselves, point to the necessity for 
a very large increase in the authorised capital: During the past year 
the whole of the remaining capital has been issued at various premiums 
up to 5 per cent., 8,685 shares being ordinary and 983 5 per cent. 
preference. Debentures (4 per cent.) to the amount of £1,900 have 
also been taken up, all ata premium of 2 per cent. In due time a 
meeting of the shareholders will be convened to authorise the proposed 
increase of capital. The accounts show that in addition to the expen. 
diture on plant before mentioned, a further sum of £800 has been 
carried to the depreciation account, and £302. 18. 6d. has been applied 
in writing off the balance of preliminary expenses, Out of the avail- 


able balance of £1,893. 7s, 10d. it is proposed to pay dividends on the 
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6 per cent. preference shares, £120 ; and on the 5 per cent. preference 
shares, £299. 3e. 8d. for the half-year (the first half-year having been 
already paid), also one year's dividend on the ordinary shares at 44 per 
cent., amounting to £1,400. 8s., and to carry forward £73. 16s. 2d. 
It will be remembered that the ordinary dividend for the previous year 
was at the rate of 34 per cent., and for the preceding years 2 per cent. 


ABSTRACT OF BALANCE-SHEET, 


Dr. ; Liabilities. £ 8. d. 
Capital account—amount received....................... . . 85,050 0 0 
Due from sundry tradesmen and others ..................... 1,258 14 1 
Net revenue accountt!᷑ J . 1,895 7 10 
Depreciation fund account ..................eeeee ꝗ 5,856 10 0 

` v £92,038 11 11 

Cr. Assets. £ s. d. 
Capital account—amount expended for works............... 85,435 10 8 
Stores on dg Prose Er news 86 7 5 
Sundry debtors for current ꝛ .. 2.657 7 2 
Ae e DER UdA stn avr Dub CUP ke CAAS 121 9 7 
Debenture issued, less overdrawn account 5,885 4 3 
in!! ĩĩ⅛ĩxn 88 4 12 10 

N . £92,038 11 11 

r. AnsrRACT OF REVENUE ÁcCOUNT, £ s. d. 
Generation of electricitꝛ·ꝑ nk H . .. 1,991 17 10 
Distribution of electricit «. 95 5 0 
Rents, rates, and takes 286 7 8 
Management expenses q 456 4 0 
Law ens E EEES 12 13 8 
oro ipo Ec 800 0 O 
Insurances, e...... 86 17 4 
3,727 5 6 

Balance carried to net revenununlnhe . . ⁊ 3,460 1 9 
£7,187 7 3 

Cr. s. d. 
Sale: Of Curent ⁵ðiI! d VER PNE NUR FERES 6,636 3 4 
Rental of mete ss cneaverenerercacs 227 2 1 
Rents receivable e! 319 16 10 
Manser , ð A ES 4 5 O 

£7,187 7 3 


The ſollowing further particulars which have been supplied us as to 
output, ete., are of interest: Generating pressure, 430 to 460 volts; 
pressure of supply, 210 and 420 volts—plant worked non-condensing ; 
population of area of supply, 72,000; lamps connected to Jan. 1, 
1902, 29,121; ditto to Dec. 31, 1902, 32,967; number of consumers, 
580 ; maximum load, 430 kw.; units generated, 441,227 ; units sold, 
538,541. The price-for lighting is reduced from 62d. and 33d. to 6d. 
and 3d. after Dec. 31 last. 


WESTMINSTER ELECTRIC SUPPLY. 


The general meeting of the shareholders in this Corporation was 
held on Wednesday at the offices, Eccleston-place, S. W., Lord Suffield 
presiding. 

The report of the directors for the year 1902 states that the supply 
of current, which on Dec. 31, 1901, was provided for the equivalent of 
555,462 lamps of 8 c.p., had increased by Dec. 31, 1902, to the 
equivalent of 602,976 lampe. At the present time there are on circuit 
the equivalent of 608,974, and applications have been received for a 
further 8,028 lamps of 8 c.p. The length of roadway in which con- 
tinuous-current mains have been laid now exceeds 70 miles, making 
about 270 miles of ways, into which upwards of 220 miles of copper (strip 
and cable) have been drawn. In addition, three miles of trunk maius 
(12 miles of way) are laid in the Company’s area to connect the stations 
with the Central Electric Supply Company's station at St. John's Wood. 
The system of public lighting undertaken by this Corporation has been 
completed, ud continues to give great satisfaction. The first section 
of the station of the Central Electric Supply Company at St. John's 
Wood is now finished and equipped with the necessary plant to meet 
the growing requirements of tbis Company and the St. James's and 
Pall Mall Electric Light Company. This Compauy commenced to take 
supply on Nov. 20 last. An outlay of £16,704. 9s. 8d. for interest 
and preliminary expenses has been incurred by the Central Electric 
Supply Company. It has been agreed between the directors of this 
Company and of the St. James's and Pall Mall Company that this 
amount should be discharged and paid by the two companies in equal 
shares. A sum of £1,260. 88. 4d. was taken into the accounts for the 
year 1901, and the balance, £7,091. 168., has been now taken into the 
net revenue account for the past year. For the consideration of the 
shareholders an abstract of the accounts of the Central Electric Supply 
Company, Limited, for the pest year is enclosed. The reduced price 
at which the directors were able to place the present contract for coal 
has had a beneficial effect, for although, owing to increased output, 
nearly 5,000 tons more were used, the cost of coal was £1,663 less than 
for the previous 12 months. The result of the year’s working is very satis- 
factory, and thedirectorsare pleased to be able to recommend the payment 
of an increased dividend and the carrying forward of a larger balance 
than previously. An interim dividend at the rate of 11 per cent. per 
annum on the ordinary shares and the dividend on the 5 per cent. 
Vrae shares for the half-year ending June 350, 1905, has been 

istributed. After allowing for depreciation, sinking fund, etc., the 
net balance is £45,340. 8s. 11d., from which must be deducted the 
second half-year's dividend on the preference shares, which absorbed 
£25,998. 10e. Ad., leaving a balance of £42,041. 18s. 7d. Out of this 


the Board recommend the payment of a dividend at the rate of 15 per 
cent. per annum, less income tax, for the pest half-year, carrying 
forward a balance of £8,525. 
REVENUE ACCOUNT. 

Dr. Generation of Electricity. £ s.d. 
Coal, carriage, unloading, etc. £36,934 16 7 
Oil, waste. water, and engine-room stores 3,733 7 10 
Proportion of salaries of engineers and 


Sees.. T T 3,216 4 3 
Wages, etc., at generating stations ...... 7,603 6 1 
Repairs and maintenance..................... 7,110 9 6 
Purchase of current from the Central 
n,, Munt V 4 SEM Vei aa ,050 11 3 
———————— 59,048 15 6 
Distribution of E 
Repairs and maintenance of mains, etc... 3, 655 15 10 
Repairs and maintenance of meters ...... 2,521 2 4 
—— — 5,986 18 2 
Attending and repairs to public lamps ....................... 5,828 16 3 
Rents, Rates and Taxes. 
e —M— MÀ 1,530 2 4 
Rates and taxes . 13,577 16 6 
——— ——— — 15,107 18 10 
Management Expenses. 
Directors’ ſees 5,000 0 0 
Salaries of manager, engincer-in-chief, etc. 7,460 8 4 
Stationery and printing.... 565 15 0 
General charges and office expenses ...... 832 15 7 
Wages of meter readers, inspectors, etc.. 1,069 0 6 
Depreciation on office furniture 90 0 0 
-—————— 13,017 17 5 
Law charges and parliamentary expenses 1,026 2 11 
Depreciation, c:c. 
Sinking fund .................................. 2,500 0 0 
Depreciation account rr 25,258 0 0 
27,758 0 0 
Special Charges. 
r su ascasecs roo Tee rise Pe RETIA EPI 890 8 8 
Board of Trade audit ........................ 85 0 0 
Cost of supplying steam to ice factory ... 1,091 10 5 
Depreciation on coal stored q . 1,112 9 7 
3.179 8 8 
Total ex penditurrtrteee eere ine tuis 129,555 17 9 
Balance to net revenue account. . . . 87,214 19 11 
£216,768 17 8 
Cr. £ s d. 
Sale of current, Jess rebates ................ eee q . 190,919 5 10 
Fe dr 17,912 3 3 
Rental of meters, etc., on consumers’ premises 6,713 16 1 
Transfer fes aaae e ia a aa eTA 78 2 6 
Supply of steam to ice factory .................... . 1,145 10 0 
£216,768 17 8 
Dr. GENERAL, BALANCE SHEET. £ s. d. 
Gap i urcukuo" meten eai ODR ee Uns 940,755 0 0 
Amount received on founders’ shares cancelled ............ 500 0 0 
Sundry ente oi eiie iu VELO EE TER seats 18,715 7 11 
Unclaimed dividendxUDLU . . 25 15 8 
Deposits by consumers ee rene 89 0 O 
Debenture interest accrued, less income tax ...... . ...... 4,101 7 2 
Depreciation accounnFdb UHH . 93,579 35 2 
Sinking fund ... ........... .............. ———— 21,086 7 1 
Reserve Ind uice. oesteevyoes tie haero Eee CAVE SAQUE EDT ap ds 10,887 14 6 
Net revenue accounnn ... ʒ d L . 45,340 8 11 
£1,134,878 2 5 
Or. £ s d. 
, ß a tices pure eda 901,806 19 1 
Stores 1n hand ( wt ae AAEN Ea 7,555 5 8 
Sundry debtors for current supplied . ...... 65,910 4 7 
Other debtors on open accounta................. .. e 2,011 6 10 
Cash at bankers ss,... 8 29,427 11 5 
Cash in hand............ JJ 8 48 1 2 
Temporsry investment, £25,000 India bills due 
March: 15, 19059: ĩð V 24,862 5 0 
Deposits with vestries, etc............ eese seere erer 2,988 5 10 
Central Electric Supply Company, Limited .. 75,505 18 0 
Advances under house-wiring agreements..................... 590 2 1 
Investments at es noe ec CR EVO E CEU 24,572 2 9 


£1,134,878 2 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Board of Trade units generated ....................... T — 12,894,170 
f " Sold to consumers 11,696,024 
Quantity ends 1 Used on works ......... — 151,700 11,847,724 
Quantity expended í lu batteries 24,464 
in distribution I In feeders.................. 919,585 9,009 
Total quantity accounted foKñ . Sus 12,791,775 
Quantity unaccounted fo . 102, 597 
Number of lamps on circuit, Dec. 31, 1902 ......... ..... " 602,976 


The Chairman, in moving the adoption of the report, congratulated 
the shareholders on the very satisfactory nature of the working, for 
the directors were able to recommend the payment of an increased 
dividend and to carry forward a larger balance than in former years. 
This was due to the steady manner in which the business had increased— 
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an increase even beyond their x ge ing the 12 months no 
less than the equivalent of nearly 70,000 lampe of 8 c.p. were added 
to the circuits, and the demand still continued. One item of expendi- 
ture, over which the Board had no control, continued to rise steadily. 
. He referred to rates and taxes. exclusive of water rates, and the rates 
and taxes last year were £2,600 more than for the year 1901. The 
plant, machinery, and mains had been fully maintained out of revenue, 
and the usual rate of allowonce had been made for depreciation, sink- 
ing fund, etc. The new station of the Central Electric Supply Com- 
peny was now at work, and this Compeny commenced to take supply 
on Nov. 20 last. During the present year both the St James's Com- 
pany and this Company, the stations of both being now fully loaded, 
would be taking a very large supply from the Central Company. The 
system of public lighting undertaken by this Company continued to 
give general satisfaction. 

The report was adopted unanimously, 

The retiring directors were reappointed, Mr. W. Hayes Fisher, in 
answer to a question, stating that he was quite able to continue to 
serve the Company. He was interested in two companies, and he did 
not intend to belong to any others. 

A resolution was afterwards carried approving the allotment (op the 
footing that the allottees were to pay the same upin cash) of 480 ordinary 
shares of £5 each as to one-half to the directors and as to the other 
half to the staff in accordance with the resolution passed at the last 
annual general meeting (though without due notice). 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The report of the directors for the year ended Dec. 31, 1902, states 
that the revenue account shows a credit balance of £26,618. 17s. 11d., 
which, with the balance of £2,961. 12s. 10d. brought forward, and 
£314. 15s. 7d. balance cf interest received, makes a total of £29,895. 
4s. 4d. Alter deducting £3,492. 12s. 8d. for interim dividend on the 
7 per cent. cumulative preference shares, and £3,507. 78. 4d. interim 
dividend at the rate of 7 percent. per annum for the half-year to 
June 30 on the ordinary shares, the directors recommend that the 
sum remaining—viz., £22,895. 4s. 4d.—be dealt with as follows: to 
credit of depreciation account, £7,000; in extinction of goodwill 
account, patent rights, and covenants, £7,000; to payment of dividend 
on the preference shares for half-year ended Dec. 31, £3,459. 88.; to 
pone of a dividend on the ordinary shares for the half-year ended 

ec. 31 at the rate of 9 per cent. per annum, making 8 per cent. for 
the year, £4,547. 8s. 1d.; leaving a balance of £888. e. 3d. to be 
carried forward. The equivalent of 35-watt 8-c.p. lamps connected 
amounts to 137,326, being an increase of 16.114 lamps, and the 
number of customers connected is 2,979. 


REVENUE ACCOUNT, 
Dr. Generation of Electricity. 
Coal or other fuel, including dues, carriage, £ s.d. 
unloading, storing, and all expenses of . 
ous the same on the works . ......... £6,361 14 9 
il, waste, water, and engine-room stores 538 16 11 
Proportion of salaries of manager and 
superintendents 1,355 13 11 
Wages and gratuities at generating station 2,316 14 4 
Repairs and maintenance of plant 768 14 10 
Cartage of ashes 89 3 0 
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Distribution of Electricity. 
Proportion of salaries of manager and 


11,420 16 9 


engineer 1 a 550 0 0 
JJ ⁵K-P—˙᷑8 357 5 11 
Repairs and maintenance of mains ......... 41 9 3 
Repairs and maintenance of transformers, 
J...... een 246 3 9 
| — — 9741811 
Rents, Rates, and Taxes. 
Rents payable ................... — ages 561 5 0 
Rates and taxes... n 2,710 16 3 
— 3,071 9 3 
Management Expenses. 
Directors’ remuner ation ee 0 0 
Salaries of secretary and clerks............. T 910 14 3 
. Salaries of collectors 184 0 0 
Stationery and printing 158 15 11 
General cetablishimegt charges ............... 370 16 11 
Auditors of Company .................. . 52 10 0 
Auditors of the Board of Trade 49 0 C 
—————— 3, 225 17 1 
Law and parliamentary charges . .. 122 15 2 
Indus 8 220 9 6 
19,055 4 8 
Balance carried to net revenue account.... . 26,618 17 11 
£45,655 2 7 
Cr. E sd. 
Sale of electricity per metern . 4 43,585 6 4 
Rental Of ee. 8 2,046 8 9 
„ ME Em 25 7 6 
£45,655 2 7 
Dr. GENERAL BALANCE SHEET. £ s. d. 
Capital account—amount receive . 200,000 0 0 
Sundry creditors on open accounts .................... . 4,536 14 7 
Balance at credit of net revenue account. 2 „ 8,895 4 4 


£213,421 18 11 


Cr. £ s. 
Capital account—amount expended for works ............186,407 10 


Stores c duce erro TEE id eese a E ander 682 12 2 
Sundry debtors for electricity supplied ..................... 16,420 15 1 
Other debtors, and prepaid and suspense charges 1,262 12 9 
Oash at neee edv Fat eosdd 2,646 1 11 
Geno 8 12 6 8 
Loans against securities ............. . 6,000 0 0 


£213,451 18 11 


LEGAL INTELLIGENCE. 


BLACKPOOL ELECTRIC TRAMWAYS (SOUTH). 


On Saturday, in the King's Bench Division of the High Court, Mr. 
Justice Darling heard the case of Gates v. the Electric mways and 
Maintenance Company, in which the plaintiff sought to recover £51 
odd, the amount of dividends alleged to be due to him on 100 54 per 
cent. cumulative preference shares in the ME Electric Tramways 
(South), Limited, the dividend being n during conversion of 
the lines by the contractor, the defendant company. 

Counsel stated that the latter entered into an arrangement with 
the then existing tramway company at Blackpool to convert that 
system from horse traction into electric traction. The company did 
80 on the terms that it should take over the shares and debentures and 
form a new company, which was called the Blackpool Electric Tram. 
ways weer RO and the defendant company was to be entitled to issue 
shares and debentures. A prospectus was issued in J nly 1901, 5 
certain shares and debentures. Knowing the neig bourhood, an 
ae faith in the cencern as financial investment, the plaintiff sub- 
scribed for 100 54 per cent. cumulative preference shares of £10 each, 
the prospectus se out that interest would be paid during con- 
struction. The first dividend was paid, but others beoe due, and 
as the company did not pay the plaintiff brought this action. 

The defendants did not appear, and judgment was entered for the 
plaintiff for the amount claimed, with costs. 


IN RE TELESCRIPTOR SYNDICATE. 


In the one Division of the High Court, on Saturday, Mr. 
Justice Buckley delivered a reserved judgment on an application 
to stay proceedings in the winding up of the above-named company. 
It appears that the company was incorporated on April 26, 1896, 
with a capital of £40,000 in shares of £1 each. The syndicate was 
composed of five gentlemen, headed Ard Roger W. Wallace, K. C,, 
and the late Dr. John Hopkinson, F. R S., together with Mr. Hayes 


Fisher (now Financial Secretary to the Treasury) and Sir Joseph 


: Lawrence, M. P., and was formed for the purpose of investigating and 


developing a scientific invention of a Mr. Hoffman, an Austrian engi- 
neer. Financial difficultics, however, seemed to have followed, and 
on Nov. 25, 1902, the winding-up order was on the petition of the 
Westminster Trust, Limited. This application to stay p i 
was made by Mr. J. G. Wood. 

His Lordship, in delivering judgment, said he had here to say 
whether it was proved to his satisfaction that all proceedings in rela- 
tion to this winding up ought to be stayed. He declined to say that 
he was satisfied as to that by the mere fact that since the winding-up 
order was made the assent of all the creditors and of a large majority 
of shareholders had been obtained. How it was obtained he did not 
know, and he complained of the neglect of the directors to answer 
the notices which had been served upon them in connection with 
the case—a neglect which, he added, was a miedemeanour involving a 
pus He should order the application to stand over for four w ` 
The official receiver would have 14 oi after seeing the statement of 
affairs in which to make his report. His Lordship said he hoped that 
before that time the directors would have discharged their duty under 
the Act, and he trusted that when he had heard more about the case 
he would be able to make the order asked for. 

Since the above judgment was delivered Mr. Hayes Fisher and Sir J. 
Lewrence have published a letter in the daily pleading entire 
ignorance of the proceedings in the Oourts, and stating that they 
learned for the first time, from the judge’s remarks, that they were 
cxpected to attend before the official receiver, and, further, that they 
should now take immediate steps to put these facts before the Court. 


TELEPHONE RENT. 


In the Lord mn fe Court, on Monday, before Sir Forrest Fulton, 
K.C., the National Telephone Company sought to recover from Mr. 
R. Jewell, of Finsbury House, E.C., £29. 5s., subscriptions alleged 
to be due for maintaining telephonic communication. 

Mr. C. F. Joyoe, a clerk in the employ of tbe plaintiff company, 
gave evidence to the effect that the rent now sued for was due under 
two agreements with the defendant. Many applications were made to 
the defendant, and ultimately his wires were disconnected under the 
provisions of the agreement. 

Mr. Gill, counsel for the defendant, said the answer to the claim 
was that from the first the defendant met with difficulties with regard 
to the working of tho instruments. 

The Recorder said that if the defendant had given notice to the 
plaintiffs that the instruments were not acting, and if it could be 
shown that the plaintitfs did nothing, then, under the agreements, 
there was a question of damages to be N It was clear that, 
on 5 as they stood, the deſendant had no answer to the 
plaintiffs’ claim, By the direction of the judge, the jury found a 
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verdict for the plaintiffs for the amount claimed, and judgment was 
entered accordingly. 


A TELEPHONE CLAIM, 


At the Brompton praed Court on the 20th inst., before Judge 
Stonor, the National Telephone Company brought an action against 
Mr. R. Ludlow Bruges N 22. 98. for removing a telephone 
instrument and fittings from one house to another. The defendant 
repudiated liability, and counterclaimed for £25 in respect of alleged 
breach of agreement. 

Plaintiffs’ Counsel explained that in 1898 the defendant entered 
into an agreement with the Telephone Company to have the use of a 
telephone at his house in South Eaton-place upon the company’s usual 
terms and conditions, Subsequently the defendant went to reside at 
335, Albert-gate, and requested the company by letter to remove the 
telephone to the new address. The company, however, put in a new 
telephone, and it was in respect of the cost of this that the present 
action was brought. 

The defence put it that the order had been carried out by the 
qompany, in that they had not moved the original instrument. 

The Judge said the order was to remove the telephone. The com- 
pany might have put in an inferior instrument. The objection might 

ly technical, but he must hold that the plaintiffs were not 
entitled to recover on the ground that they had no order to fix a new 
instrument. 

The counterclaim was withdrawn, with liberty to the defendant to 
bring another action. 

Judgment was then entered for the defendant on the claim, but 
without costs, leave to appeal being refused. 


NEW COMPANIES REGISTERED. 


Traction Insurance Association, Limited.—Registered with 
100 members, each liable for £1 in the event of winding up. Objects: 
to insure members on the mutual principle against loss or damage in 
respect of accidents from the working of electric or other tramcars, 
light railways, etc. 

W. and E. Sumner and Clementson, Limited. —Capital, £5,000. 
Objects: to take over the business of mechanical and electrical engi- 
neers, patentees and manufacturers of electrical appliances, ett., 
carried on by W. and E. Sumner at Liverpool and elsewhere. 

Indiarubber Manufacturing Company, Limited. — Capital, 
£20,000. Objects: to adopt an agreement with G. Schumacher, R. 
Ortmann, R. Siller, A. Friedrich, and P. Fischer, and to carry on 
the business of manufacturers of and dealers in all kinds of india- 
rubber goods, electric cables, wires, fittings, and machinery, etc. 

Durrant's Motors, Limited.—Capitul, £5,000. Objects: to 
acquire the benefit, for the British Isles, of an invention of E. A. 
Durrant relating to improvements in gas and oil engines and explosive 
motors generally, etc. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


— Ř_ 


CONTRACTS OPEN. 


Fulham. — Tenders are required for extension of are lighting 
estimated to cost £520. 

Lemberg.—The Austrian Government Railways require tenders 
for electric plant and electric lighting by March 10. 

Sunderland. —The Corporation invite tenders for the supply of one 
fuel economiser. Tenders by March 27. See advertisement. 

Bermondsey.—The Council invite tenders for the supply of various 
stores for one year from March 31 next. Tenders by March 2. See 
advertisement. 

Wimbledon. —The Council invite tenders for various stores during 
the year ending March 31, 1904. Tenders by March 10. See 
advertisement. 

St. Pancras.—The Borough Council invite tenders for supplying 
200 arc lamp columns and 200 arc lamps. Tenders by March b! See 
advertisement. 

Ghent.—The Municipality invite tenders for a concession to lay 
down an electric light installation in the town by March 7. A deposit 
of £4,000 is required. | 

Fulham.—The Borough Council invite tenders for the supply of 
electrical stores for the year ending March 31, 1904. Tenders by 
March 11. See advertisement. 

St. Annes-on-the-Sea.—The Urban District Council invite tenders 
for feeder cables and extensions to induced-draught plant. Tenders 
by March 4, See advertisement. 

Edinburgh.—The Corporation invite tenders for a complete tele- 
hone installation at the Colinton Mains Fever Hospital. Tenders 
y March 16. See advertisement. . 

Raal (Hungary).—Tenders are required for the erection of a 
central station. Specifications, etc. (10s.), may be obtained from the 
Municipal Architect, Tenders by March 15. 

Barking Town.—The Urban District Council invite tenders for 
overhead line equipment, poles, etc., and underground feeder cables, 
etc. Tenders by March ^N See advertisement. 

Perigueux (France).—Tenders are required for the construction 
of tramways. Tenders by March 15. Particulars may be obtained 
from the Prefect of the Dordogne at the above place. 


Aberdeen. —The Tramway Committee invite tenders for the supply 
of 12 roof-seat electrical tramcars. Tenders by March 14 to Mr. 
J. Alex. Bell, city electrical engineer. Bee advertisement. 


Battersea.—The Council invite tenders for one 500-350-kw. steam 
dynamo, with ejector condenser and steam exhaust and water con- 
nections. Tenders by 12 noon on March 10. See advertisement. 


Lemburg (Hungary).—The Government Railways Department 
require tenders for an electric lighting plant, etc., estimated at 
£17,500. Provisional deposit, 5 per cent. Tenders by March 10. 


Kolossvar.—The Municipality invite offers for plant for an electric 
light and power station. Particulars may be obtained from the Town 
Olerk, Matyas-Kiraly, No. 1 I. 5, Koloszvar. Tenders by March 10. 


Hornsey.—The Urban District Council invite tenders for stores for 
electricity works and cables and cable stores, etc , in connection with 
their electricity supply. Tenders by March 16. See advertisement. 


Paris.—The Post and 1 Department require tenders for 
B electric cables in 16 lots. Specification, etc., from the 
Under-Secretary, Rue de Grenelle, 103, Paris. Tenders by March 7. 


Sunderland.—Tlie Corporation invite tenders for the annual 
supply of indiarubber covered cables and stoneware casings from 
April 1 next to March 31, 1904. Tenders by March 27. See advertise- 
ment. 

Chester.—The Corporation invite tenders for 150  electricit 
meters. Specification, etc., can be obtained from Mr. F. T. Thursfield, 
75 3 engineer, New Crane - street, Chester. Tenders by 

eb. 28. 

Darlington. — The Corporation invite tenders for the supply and 
delivery of eight double-decked and single-decked combination motor- 
cars with complete electrical equipment. Tenders by March 20. See 
advertisement. 

Brussels. —Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station. Particulars 
may be obtained, free of charge, from the Manicipality, Collège des 
Bourgmestres et Echevins. 

Glasgow. The Corporation invite tenders for the construction of 
new tramways detailed in specification. Specification, ete., can be 
obtained from Mr. John Young, general manager, 88, Renfield-street, 
Glasgow. Tenders by March 2 

Halifax. — The Corporation invite tenders for stores required by 
the Tramways Department for 12 months. Forms of tender, etc., can 
be obtained from Mr F. Spencer, tramways manager, Southern Depot, 
Halifax. Tenders by March 14, 

Weymouth.—The Corporation invite tenders for the construction 
of an electricity generating station, chimney shaft, ete. Specifica- 
tions, ete., can be obtained from the Engineer, Weymouth, after 
22nd inst Tenders by March 11. 

Harrogate.—The Corporation invite tenders for a 12-b.h.p. single- 


phase alternating- current motor for u 200-volt circuit, 50 


per second. Tenders to Mr. F. Bagshaw, borough engineer and sur- 
veyor, by March 5. See advertisement. 

Madris .—',‘he Department of Agriculture require tenders for con- 
cession of a narrow-gauge railway from Estella to Vittoria and 
Durango, with a branch from Arroniz to Lerian. <A deposit of about 
£2 000 is required. Tenders by March 20. 

Wednesbury.— The Corporation invite tenders for motor-generators, 
battery boosters, battery of accumulators, switchboards, cables, boxes, 
and street work and meters, demand indicators, and service fuses. 
Tenders by March 28. See advertisement. 

Paris.—The Post and Telegraph Department require tenders for 
110,000 ko. bronze wire in two lots, 150,000 ko. copper wire in two 
lots, 1,550,000 ko. copper wire in 16 lots. "Tenders by March 5 to the 
Under-Secretary, Rue de Grenelle 102, Paris. 


Halifax.—Stores are required by the Electricity Department of 
the Corporation for 12 months. Forms of tender, etc., can be 
obtained from Mr. W. M. Rogerson, borough electrical engineer, 
Foundry-street, Halifax. Tenders by March 14. 

Grimsby.—Tenders are invited for supplying two centrifugal 
D , With motors, for the old cemetery pumpiny station, Grimsby. 
5 etc., may be obtained from the Corporation Electricity 

orks, Grimsby. Tenders by noon on March 2. 

ton.—The Corporation invite tenders for the erection of the 
buildings for their new clectric power station at Southwick, near 
Brighton. Specifications, etc., can be obtained from Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. Tenders by March 2. 


Burnley. —The Corporation invite tenders tor supply and delivery 
of 22 electric motorcars complete, overhead equipment, and copper 
bonds. Specification, etc., can be obtained from Mr. R. Birkett, 
borough electrical engineer, Aqueduct-street, Burnley. Tenders by 
March 18. 

Plymouth. —The Corporation invite tenders for the supply of elec- 
tricity meters, transformers, and cables ( r-insulated) for 12 
months. Specifications, etc., can be obtained from Mr. E. G. Okell, 
borough electrical engineer, Prince Rock, Plymouth. Tenders by 
March 16. 

Portsmouth.—The Corporation invite tenders for the supply and 
erection of additional Lancashire boilers, steel chimney, fan and 
engine for induced draught, economiser, steam, feed, and other pipes, - 
chequer plating, and sundry ironwork. Tenders by March 6. See 
advertisement. 

Manchester.—The Corporation invite tenders for the whole of the 
work in connection with the wiring for arc and incandescent lighting 
of nine sub-stations. Specifications, etc., may be obtained from 
Mr. F. E. Hughes, secretary, Eleotricity Department, Town Hall, 
Manchester. Tenders by March 5. 
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Barrow-in-Furness.—The Corporation invits tenders for the 
supply of (1) oils, waste, engine room stores, tools, ete. ; (2) steam 
coal, required at the electricity works during year ending March 31, 
1924. orms of tender, etc., may be obtained at the Electricity 
Works. "Tenders by 12 noon on March 16. 


Chorlton-cum-Hardy (Lanos)—The Withington Urban District 
Council invite tenders for the eleetric lighting of the sewage works at 
Chorlton-cum-Hardy. Specification, ete., may be obtained from 
Mr A. H. Mountain, engineer and surveyor, Town Hall, West 
Didsbury, near Manchester. Tenders by 28th inst. 


Whitehaven.—The Town Council invite tenders for the supply of 
electric fittings and incandescent lamps as may from time to time be 
ordered during the year ending March 31, 1904. Forms of tender 
may be obtained from the Borough Engineer and Surveyor, Town 
Hall, Whitehaven. Tenders by 10 a.m. on March 2. 


Manchester.— The Great Central Railway Company invite tenders 
for the supply of electric light, telegraph, and various other materials 
for the 12 months ending April 30, 1904. Specifications, with forms 
of tender, may be obtained from Mr. Oliver S. Holt, secretary, 
London-road Station, Manchester. Tenders by March 3. 


Grimsby.—The School Board invite tenders fore the wiring and the 
supply of 5 and 14-h.p. motor at the Wintringham Higher- 
Grade School, Eleanor-street, Grimsby. Specification, etc., may be 
obtained from Mr. W. A. Vignoles, borough electrical engineer, Cor- 
poration Electricity Works, Grimsby. Tenders by March 10. 


Brighton. —The Corporation invite tenders for the supply, delivery, 
drawing-in, and jointing complete ready for use of tlie required feeder, 
distributing, and telephone cables. Specifications, ete., may be 
obtained on application at the office of the tramways engineer, Mr. 
Thomas B. Holliday, Lewes-road, Brighton. Tenders by March 9. 


Warrington.—The Corporation invite tenders for the supply, 
delivery, and crection of two water-tube boilers and pipework, two 
750-kw. steam dynamos (Willans engines), and extension of switch- 
board. Specifications, etc., can be obtained at the offices of Messrs. 
Preece and Cardew, 8, Queen Anne's-gate, Westminster, London, S. W. 
Tenders by 12 noon on March 4. 


Shoreditch.—The Borough Council invite tenders for the supply 
of electric cables and sundries, ironmongery, tools, ete., for one year. 
Samples may be seen at the Electric Lighting Station, Coronet-street, 
Hoxton, N. Forms of tender can be obtained on application to 
Mr. H. Mansfield Robinson, town clerk, Shoreditch Town Hall, Old- 
street, E.C. Tenders by 3 p.m. on March 10. 


Birkenhead.—The Corporation invite tenders for the supply and 
delivery of various stores and materials as required at the electricity 
works during the year ending March 31, 1904. Particulars, with 
specifications, etc., may be had and samples inspected on application 
to Mr. William Bates, A.M.I.C.E., borough electrical engineer, 
Craven-strect Generating Station, Birkenhead. Tenders by March 11. 


Battersea, S.W.— The Borough Council invite tenders for the 
supply of the following materials required by the electricity 
departiuent from March 51: (1) coal, (2) oil and engine-room 
stores, (3) carbons for are lamps, (4) electricity meters. All 
information may be obtained of the Engineer, Electric Light Station, 
een between 10 and 4 (Saturdays 10 and 1). Tenders by 
March 2. 


Bilston.—The Urban District Council invite tenders for wiring and 
fitting-up for lighting by electricity (Contract No. 1) the town hall, 
public offices, and free library; (No. 2) publie market; (No. 3) public 
baths; (No. 4) technical schools. Specification, etc., may be 
obtained upon application to Mr. J. P. Wakeford, A.M.I.C.E., 
engineer and surveyor, Town Hall, Bilston. Tenders by 12 noon on 
March 16. 


Bury (Lancs.)—The Tramways Committee invite tenders for the 
supply, delivery, and erection at their generating, station, Bury, 
Lancs., of one traction switchboard and accessories. Specification, 
etc., may be seen at the offices of the engineers, Messrs. Lacey, 
Clirehugh, and Sillar, 78, King-street, Manchester, and 2, Queen 
Aune's-gate, Westminster, and obtained from the latter office only. 
Tenders by March 6. 


London, 8.W.—The London County Council invite tenders for the 
manufacture and delivery of (a) 100 double-decked electric tramcars, 
complete with bogie trucks, motors, controllers, ploughs, etc., and 
(b) 100 similar tramcars, fitted with single in place of dosis trucks, 
for the service of the Council's conduit tramways. Specification, ete., 
may be obtained at the County Hall, Spring-gardens, S. W. Tenders 
by 10 a. m. on March 17. 


Stookport.—The Tramways Committee invite tenders for laying 
the permanent way of their electric tramways (including concrete 
foundations and paving, but excluding bonding) in four sections, 
having a total length of about two miles double line and about 
half-mile single line, including three double junctions, two single 
junctions, and three single curves, ‘‘special work." Specifications, 
etc., may be obtained from Mr. John Atkinson, A.M.I.C.E., borough 
surveyor, Central-buildings, Stockport. Tenders by Feb. 28. 

Valetta (Malta).—Tenders will be received at the office of the 
Receiver-General and Director of Contracts, Valetta, up to 11 a.m. 
on March 6 for the supply of 75,000 arc lamp carbons. Tenders are 
to be accompanied by a deposit of £50 to be made in the office of the 
Crown Agents by tenderers residing in Great Britain not having a 
representative in Malta, and in this office by local tenderers. The 
tenderer whose offer is accepted shall be held to have bound hiniself 
to an agreement, and may be compelled to carry out the obligations 
arising from his tender, notwithstanding chat he may not have signed 
a formal contract. Particulars, specifications, ctc., may be obtained 
on applicatiori to the Superintendent of Publie Works in Malta, or to 
the Crown Agents for the Colonies, Downing-street, London. 


Rangoon.— The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits of 
Rangoon Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Co., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed cover, 
ate President, Municipal Committee, Rangoon, and marked 
*' Electric.” 


RESULTS OF TENDERS. 


Bootle.—Tlie Corporation have accepted the tender of the St. 
Helens Cable Company for the supply of dialite cables. 


Salford.—The Corporation have accepted the tender of the 
Lancashire Dynamo and Motor Company for two sets of reversible 
boosters. 

Wallasey.—The Urban District Council have accepted the tender 
of the Lancashire Dynamo and Motor Company for a 500-kw. set 
with Browett- Lindley engine. 

Shoreditch.—The Electricity Committee have accepted the tender 
of Messrs, Rowland Carr and Co., Lime-street-square, E.C., for the 
supply and delivery of 42 cast-iron are lamp columns. 


Southampton. —The T.C. have accepted the tender of Walter Scott, 
Limited, Leeds, for the supply of 320 tons of rails and fishplates for 
the Highfields and Old Portswood tramway extsnsions. 


Bradford.—The Corporation have accepted the tenders of Messrs. 
Musgrave, Limited, Bolton, and Messrs. Cole, Marchent, and Morley, 
Limited, Bradford, for the construction of one 2,000-h.p. engine each, 
at £7,000 apiece. 

Wellington (N.Z.).—The Town Council have accepted the tender 
of Macartney, McElroy, and Co., Limited, Westminster, for their 
electric tramway system, with the exception of the power station, at 
about £115,000. 


Maidstone.— Messrs. Rowland Carr and Co., Lime-street-square, 
E.C., have received the order for 1,300 yards of cast-iron troughing 
required by the borough electrical engineer, Mr. E. E. Hoadley, for 
his new extensions. 


Hull.—The Corporation have accepted the tender of the Brifish 
Westinghouse Company for the supply of 15 additional tramcars. 
The cars will have Brill trucks with Baker's wheels, and the bodies 
will be manufactured by Messrs. G. F. Milnes and Co. 


Erith.—The Rural District Council have received the following 
tenders for the electric installation at the sinatorium: Messrs. A. F. 
Maclean, Erith, £83; A. J. Ede, Epsom, £60. 103. (accepted) ; 
H. Sutton and Co., Upper James-street, W., £100. Os. 6d. ; Ward 
Bros., Basinghall-street, £80. 14s. 6d. ; S. Gibson and Co., Dartford, 
£72. 103. ; Gardner and Co., Gravesend, £95. 11s. ; Jackson Bros., 
Plaistow, £199. 7s. 2d. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Hungary.—The Town Council of Orsova are considering the 
question of electric lighting. 

Macclesfield. —The Council will petition against the North-Western 
Electricity and Power Gas Bill. 

Paris.—The Morning Post states that the gardens of the Tuileries 
are to be lighted by means of electricity. 

Ebbw Vale.—Application is to be made for sanction to borrow 
£10,000 for the proposed electrical scheme. 

Southend.—Consumers of current are in future to be given the 
option of being charged at the rate of 44d. per unit. 

Penge.—The Urban District Council have decided to petition 
against the Blackheath Electric Light Company's Bill. 

Wrexham.—Sanction has been obtained to the borrowing of £1,000 
for the erection of a new chimney at the electricity works. 

Hastings.—Colonel Hepper has held an enquiry into an application 
for a loan of £705 for apparatus at the electric light works. 

Maidenhead. —The Town Council on Friday confirmed a resolution 
to apply for a provisional order for the outside area of the borough. 

Abingdon. —The Electric Lighting Committee are asking the Town 
1 for permission to spend a sum not exceeding £50 on expert 

vice. 

Benfieldside. — The District Council have asked the electric 
lighting company when they intended to light the Benfieldside 

istrict. 

Wellington.—The Council intend to apply to the Board of Trade 
for an extension of the time mentioned in Clause 6 of the provisional 
order of 1901. 

Exmouth.—The District Council have adopted an amended agree. 
ment with reference to the electric lighting scheme with Messrs, 
Crompton and Co. 

Eston.—The Urban Council are considering their provisional order. 
Some steps will have to be taken before the end of the year, unless an 
extension is obtained. 
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Tipton.—The 8 have instructed the clerk to 
ask the Midland Electric ration to carry out the terms of the 
agreement dated June 24, 1895. 

British Electric Transformer Company (1903) Limited.— 
Letters of allotment and regret for the cumulative preference and 
ordinary shares have been 

Western Telegraph Co.—The directors have declared an interim 
dividend of 3s. per share, being at the rate of 6 per cent. per annum, 
for the quarter ended Dec. 31 last. 

Leeds. —Tramway line De si are now working at night by electric 
light obtained by tapping the overhead wires, clusters of incandescent 
lamps mounted on stands being used. 

Daventry.—On Monday the electric light was switched on for the 
first time at the works of Messrs. Reynolds Bros., engineers, of the 
Tudor Works, by Mrs. F. Willoughby. 

Direct Spanish Telegraph Co.—The Company's cable between 
Marseilles and Barcelona has been restored. Telegrams for Barcelona, 
etc., can again be sent by the rapid route, via Marseilles. 


Northfleet.— The subject of the electric lighting provisional order 
and a letter from the Kent Electric Power Company, requesting an 
interview with the Council or committee, are under discussion. 


Chester.—The necessa 1 main for supplying energy for 
public (incandescent) and private lighting in Hoole-lane and the 
neighbouring district is to be extended at an estimated cost of £600. 


Mansfield.—The additions to the baths will be lighted by elec- 
tricity at an estimated cost for the wiring and fittings of £50. Mains 
e supply of 10 arc lamps are to be laid at an estimated cost of 


Bradford.—The Bradford Chamber of Trades have appointed a 
committee to approach the Electricity Committee of the Council with 
regard to the price charged to shopkeepers and private consumers for 
lighting purposes. 

Talgarth.—A meeting has adopted an electric scheme suggested by 
Mr. J. H. Edwards, of Messrs. 
engineers, of Cardiff. A committee has been appointed to make 
further arrangements, 

Indian Barracks.—The question of the exemption from the opera- 
tion of the Indian Electricity Act of all installations in forts and 
cantonments—the property of the State—is now receiving the atten- 
tion of the military authorities.—Jndian Engineering. 

Morecambe.—The Electric Lighting Committee's statement for 
the quarter ending December shows a decrease in consumption of £60 
as compared with the corresponding quarter of 1901. The question of 
the provision of cables for motor-driven pumps for the sewerage works 
is under consideration. 

Deal —The Council have decided to consent to the grant of a pro- 
visional order for electric lighting, including the area of the borough 
of Deal, to the Kent Electric Power Syndicate, Limited, subject to the 
syndicate agreeing to the amendments in their draft order and other- 
wise entering into an agreement. 

Bromley.—The Rural District Council have adopted a resolution 
to the effect that consent be given to the grant of a provisional order 
for electric lighting, including the area of this authority, to the Kent 
Electric Power P subject to the syndicate agreeing to certain 
amendments in their draft order. 

Hebden Bridge.—4A ratepayers’ meeting has been held by persons 
opposed to the electricity scheme which the Urban Council have 
practically decided to launch upon, involving the expenditure of over 
£10,000. The meeting favoured coming to terms with the Halifax 
Corporation for the supply of current. 

London Gazette.—The partnerships existing between T. Rigbye and 
W. Smith, electrical engineers and contractors, Halsall-street, South- 
port, and between W. Blenkarn and G. E. Wright (trading as Blenkarn 
and Wright), 11, Queen Victoria-street, London, E.C., respectively, 
have been dissolved by mutual consent. 

Typewriting Telegraph Corporation.—We are informed that, 
having received a command from the Minister of War for Austria, Mr. 
Liebmann, the general manager of this Corporation, has proceeded to 
Vienna with a staff of engineers to make demonstrations there similar 
to those made at Berlin in October last. i 


Battersea.—Extensions of mains and further arc lamps, at a cost 
of £5,000, are proposed. Two hundred pounds are to be paid to the 
Bir Hiram Maxim Electrical Company, Limited, for an allowance in 
respect of loss claimed in connection with their contract for supplying 
steam-pipes, etc., for the central electric generating station. 


Gillingham.—The Council have received a letter from Colonel 
H. W. Smith-Rewse, R.E., to the effect that a yearly consumption of 
about 18,000 units, at an average rate during lighting hours of about 
10 kw., represented the estimated demand for the Royal Engineers' 
mess premises, and requesting the Council to furnish a quotation. 


Steam-Traps. —Mr. Geipel, of the firm of Geipel and Lange, elec- 
trical and mechanical engineers, of Parliament-mansions, Westminster, 
hss instituted proceedings against the Corporation of the city of 
Manchester and others for an injunction and damages for using 
steam-traps which are alleged to be an infringement of the Geipel 
patents. 

Sheffield.—At the last meeting of the City Council a letter was 
read from the Sheffield Electrical Contractors’ Association requesting 
the Council to receive a deputation on the subject of the trading 
powers proposed to be taken by the Sheffield Corporation in Clause 26 
of their Bill, and it was resolved that a deputation should be received 
at an adjourned meeting of the Council held on the 26th inst. 


Brighton.—The Southwick Urban District Council have been 
quthorised by the ratepayers to oppose the Electricity Bill of the 
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Brighton Corporation. Application is to be made to the Local Govern- 
ment Board for their sanction to the borrowing by the Counci:, for a 
period of 25 years, of the sum of £1,500, the estimated cost of 
changing over the voltage in certain parts of the borough from 230 to 
460 volts, 

Huddersfield. —The revenue statement of the electricity depart- 
ment for the past 12 months ended Dec. 51, 1902, shows a balance of 
income over expenditure of £2,945. 19s. 1d. This sum is to be trans- 
ferred to the depreciation and contingencies account to meet future 
expenditure which may be determined from time totime. The number 
of consumers is 1,714, and there are 114,460 lamps connected. The 
accounts totalled £2,564, which were ordered to be paid. 


Kilburn.—The street-lighting of the High-road, Kilburn, carried 
out by the borough of Hampstead, was started last Saturday. The 
Gilbert Are Lamp Company's apparatus and lamps are used, raising 
and lowering gear being fitted in all cases. We are informed that the 
lamps were all erected exactly as received from the makers’ works, 
without any testing or adjustment, and the starting up was absolutely 
without the slightest hitch. The lampsare run off a constant potential 
of 1,400 volts. 

Dewsbury.—The electric light at the Dewsb and District 
General Infirmary was on Saturday switched on by the Mayoress of 
Dewsbury (Mra. E. Kilburn), who wore a chain of coloured electric 
lamps (lighted), in the presence of a large gathering. The total 
number of lights in the building is 183, and the installation, which 
is on the steel conduit system, has heen carried out by Messrs. D. 
Firth and Sons, of Manchester. Mr. 8. Mitchell, of Bradford-road, 
Dewsbury, has presented a complete Rontgen-ray apparatus made by 
himself. 

Fulham.— We understand that Mr. J. Swinburne, president of the 
Institution of Electrical Engineers, has been asked to report on the 
adaptability and suitability of the whole of the plant and the desi 
and constructiou of the station. Pending a further report from the 
Establishment Committee as to the estimated cost of obtaining a 
report with regard to whether the advice generally tendered respecting 
the whole of the capital outlay has been judicious and to the best 
commercial interests of the undertaking, further action in the matter 
has been postponed. 

Royal Institution.—Amongt the exhibits last Friday we noticed 
a number of portable voltmeters and ammeters of various types, by 
Messrs, Foxcroft and Duncan, Queen's-road. Dalston, who also showed 
S.S. arc lamps of simple construction. Messrs. F. Darton and Co. 
had a number of small motors, including one taking six volts for 
driving a pretty portable fan. Messrs. E. F. Moy, Limited, exhibited 
their moving-coil voltmeters and animeters. There was also a fine 
selection of epicyclic apparatus and several improved drawing instru- 
ments by Mr. R. Inwards. 

Lancashire Electric Power Co.—Mr. F. E. Gripper, at the 
shareholders’ meeting of this Company in London on Monday, said 
the necessary capital for the equipment of the first station and the 
laying of over 60 miles of cables on their proposed first line of route 
had been practically assured, and in the course of the next few weeks 


he expected that the contracts would be let, and the work would pro- 


ceed with the utmost expedition. Next year he ho that they 
would be in a position to supply those local authorities with whom 
they had been negotiating for some time with electricity in bulk. 


Polyphase Electric Driving.— Messrs. T. Harding Churton and 
Co., of the Atlas Works, Leeds, have recently discarded the gas- 
engines by which their works were formerly run, and have put down 
two-phase motors instead to do the work, the current being obtained 
from the Leeds Corporation supply mains. The motors are of Messrs. 
Churton and Co.'s make, and are of various powers, constructed for 
a two-phase, 200-volt, 50-frequency service. We are informed that the 
installation has proved very successful, and the economy effected, 
already marked, is expected to be still further increased as the power 
is further subdivided, as is intended. 


Glasgow.—The second annual gathering of the Glasgow Post Office 
telegraph messengers was held last week, Sir Samuel Chisholm in the 
chair. The chairman said he did not think they could understand or 
at all realise how the telegraph messenger body of Glasgow, and of 
the world, had grown and expanded during recent years. There 
were those present who could remember when there were scarcely any 
telegraphs, and now they had in the city 449 young citizens who were 
plying their calling day in and day out. The hall was crowded, and 
the lads heartily cheered Sir Samuel at frequent intervals in his 
address. A musical programme was afterwards gone through. 


Ludlow.— Application has been made to the Board of Trade for 
their formal approval of the transfer of the powers of the Corporation 
under the Electric Lighting Order, 1899, to Mr. William Norton. The 
Board replied that as the order did not contain any provision autho- 
rising the transfer of the undertaking, they were not aware that the 
Corporation were empowered to effect a transfer. The Corporation 
will now lay the facts before the Board of Trade, and ask them not to 
revoke the order confirmed by Parliament on Aug. 1, 1899, at the 
1 time, but to defer acting for 12 months at the least. [N.B.— 

is was inadvertently inserted under Shrewsbury" in our last issue. ] 


Bath. —At the adjourned meeting of the Urban Sanitary Authority 
a resolution was carried to the effect that the letters from the electric 
tramways company making an offer for the electric light undertaking 
should be referred to the committee, with the addition of five other 
members of the Council, with instructions to confer with the company. 
The Council then proceeded to continue the discussion on the report 
of the committee advocating a further outlay of £50,000 on the works. 
Finally, the report was put, and defeated by 16 votes to 14. The 
Mayor said it would now be for the committee to bring up their recom- 
mendations again or make others. He considered the position most 
unfortunate, 
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Putney.—A public meeting was held last week under the auspices 
of the Putney esmen’s Council to consider the question of the 
electric light and power supply of the parish. A resolution was carried 
affirming the urgent necessity of steps being at once taken to improve 
the supply of electric energy for lighting and other in the 

ish In the absence of redreas by the company, tbe Wandsworth 


rough Council is to be urged to allow competition by other com- 


ies, or to itself undertake the supply of electric energy in the 

rough. Messrs. Orook, Newens, Till, Marlett, Holder, and Kain 

were appointed a deputation to wait on the Borough Council and 
explain matters. 

London County Council —On Tuesday sanction was given to the 
borrowing of £895 by the Islington Borough Council for electric light 
installation. Notices under Electric Lighting Acts and Orders were 
agreed to from the Blackheath and Greenwich District Electric Light 
Company of intention to lay high-tension mains along Blackwall-lane 
and River-terrace, and from the St. Pancras Borough Council of 
intention to lay mains along a portion of Mortimer-market. A notice 
was also received from the Hampstead Borough Council of intention 
to lay Mains along Upper Belsize-terrace, Eton-villas, and King 
Henry's-road (three plans). 

Norwich.—The statement of the Electricity Committee upon the 
working of the electricity undertaking for the year ended Dec. 31, 
1902, shows that the sale of current realised £24,849, against 
£25,000 in the previous year. In order that the accounts of the 
company might be made as soon as possible up to Dec. 31, the 
meter rents were taken at least a weck before, otherwise the receipts 
would have been about £500 more. After paying an interest of 34 
per cent. upon the capital raised, and with the money held over last 
year, there remains a balance of £5,444 with which to start the new 
year. This is, however, without allowing for depreciation, sinking 
fund, or anything of the sort. 


Grantham.—The Callender Cable Company have commenced the 
work of laying the cables for street and private lighting. The three- 
wire system has been adopted. The company propose to supply the 
electric light throughout the borough from three central points or 
feeder pillars. The cables are laid on the firm’s solid system, with 
tile covering. Good progress is being made with the works, in which 
two Hornsby boilers will be installed, and two Belliss engines, each of 
150 h.p., and a third engine of 420 h.p. will be added some time 
during the summer. The whole of the work in Grantham is under 
the direct supervision of Mr. W. E. Milns, resident ongineer, who also 
had entire charge of the arrangements at Stamford. 


Nuneaton.—The electrical engineer reported at the last meeting 
with reference to the cost of lighting the Council offices, fire station, 
depót, and women’s lavatory with electricity as compared with the 
cost of the previous lighting by means of oil and gas. The number of 
gas jots previously installed totalled 66 and the number of electric 

ps now installed numbers 94, together with two electric radiators, 
one electric saucepan, and a 1-h. p. motor. Assuming that a gas jet 
gives as much light as a 16-c.p. electric lamp, the cost per light per 
quarter works is, it is stated, as follows : electricity, 5s. 10d. per light, 
gas, ðs. 11d. per light. A motor has been installed for chaff-cuttiny 
purposes, and whereas previously it took two men an average of 

4 hours per day to do the necessary chaff-cutting by hand, o ie man 
does the same work by means of a motor in half 4n hour per day, or 
an average showing a saving in labour alone of 1s. per day. 


Boating Exhibition. — A boating exhibition will be opened 
at Earl's Court on Saturday, and is to remain open from 11 a.m. 
till 10 p.m. every day until March 14. The exhibition is held 
under the auspices of the Thames Boating Trades’ Association, 
Limited, of which Mr. John Cayley is the secretary. Amongst the 
builders of ‘electrical and other boats we note amongst the prospective 
exhibitors the Thames Valley Launch Company, Weybridge ; Messrs. 
Salter Bros., Oxford; E. A. McLachlan, Chiswick ; Lister and Sons, 
Harrow-road ; Meakes and Redknap, Marlow; J. A. Ellis, Goring; Clark 
Bros., Sunbury ; G. R. Dainton, Shepperton ; the Vaal Launch Com- 

ny, Twickenham ; S. Rosewell, Walton; Strickland and Co., West 

rayton; King and Oo., Limehouse ; the Burnham Yacht-Building 
Company ; the Mitcham Motor Company, Cowes ; the Stirling Motor 
Carriage, Limited; Clasper, of Putney ; Turck, of Kingston; and 
Tims, of Staines, etc. 

Manchester.—The Electricity Committee on Wednesday discussed 
Dr. Kennedy’s report upon the condition of the electricity department 
of the Manchester Corporation, and on the scheme for extension put 
forward by Mr. Metzger, the engineer to the department. The Man- 
chester Guardian says: At the end of an unusually prolonged meet- 
ing the A:sistant Town Clerk (Mr. T. Hudson) stated that there was 
nothing to communicate to the Press on the subject. We learn, how- 
ever, from other sources that the report is a careful, an impartial, and 
an exhaustive review of the whole position of the department. It deals 
with many facts and figures, and contains so much matter of import- 
ance that the committee felt that before coming to a conclusion on the 
subject they ought to have the opportunity of carefully considering 
the points in detail. It was, therefore, resolved to put the report in 
the printer's hands, send copies to the members, and adjourn the 
meeting till Monday next.” 

Stock Exchange.—The Stock Exchange Committee have ordered 
the Western Telegraph Company's further issue of £118,945 4 per 
cent. debenture stock (redeemable) to be quoted in the official list. 
Applications have been made to the Exchange Committee to appoint 
a special settling day in and to grant a quotation to the British 
Westinghouse Electric and Manufacturing Company’s further issue of 
100,000 6 per cent. preference shares of £5 each, fully paid. The 
committee has further been asked to allow the following securities to 
be quoted in the official list: the Kensington and Knightsbridge 
Electric Lighting Company and the Notting Hill Electric Lighting 
Company's further issue of £15,000 4 per cent. debenture stock; and 


the Potteries Electric Traction ampiri 6,666 vendors’ ordinary 
shares of £10 cach, fully paid, Nos. 20,001 to 26,666, a further issue 
of 2,000 ordinary shares of £10 each, fully paid, Nos. 50,001 to 
52,000, and 2,000 5 per cent. cumulative preference shares of £10 
each, fully paid, Nos. 40,001 to 42,000. 

Erith.—Messrs. Callender, having been urged to expedite the 
erection of electric m standards, As informed the Council that 
they were only waiting for reflectors, which they hoped to have within 
a few weeks. In the meantime they would put up tem ge ds 
reflectors until such time as the permanent ones were red ith 
regard to the recent breakdown, the electrical engineer (Mr. Heath) 
explained at the last meeting that the trouble at the Wheatley Hotel 
was due to too light a fuse. In the matter of the arc lamps, he said, 
they were not yet giving full satisfaction, but he was in communica- 
tion with the consulting engineer upon the subject. Messrs. Callender 
have agreed to the terms stated in our last issue, subject to the follow- 
ing proviso which the committee have agreed to—viz.: ‘‘ That in the 
event of the Council agrecing to supply current to any other consumer 
in the district to the same extent as to Messrs. Callender at a less rate 
than that paid by them, the Council shall reduce the price charged to 
them to the same rate as that charged to such other similar consumer.” 


Grimsby.—Last week the electrical engineer reported that since 
the previous meeting there had been an increase of 451 private lampe 
and motors, making the number in use 19,829. The total number 
connected and applied for during the month was 780, the present 
aggregate being 21,805. The number of services run d the 
month was 516, being an increase of eight, and the number of con- 
sumers 269, an increase of seven. Of the current sold there was an 
increase of 17,130 units over last year, the figures being divided as 
follows: traction, 7,076; public lighting, 1,295; and private con- 
sumers, 8,759. With regard to the charge for current for power, 
the committee were asked to consider the question of making some 
concession to the power users, either by adopting a maximum demand 
system or by increasing the amount of discount for the quantities con- 
sumed on the liaes of other towns. The engineer further reported 
that the new Stirling boiler had been in use during the last month 
with automatic stokers, and by using these to the other boilers it would 
be possible to save about £480 in a year. The lighting of the New- 
market.street Bridge would be started very soon. The report was 
adopted, and the question of charges deferred for the present. In 
the meantime a list of power usere is to be prepared, showing the 
amount of current taken. 

. Dialite Cable.—We have received a report by Mr. Adams, of the 
Glasgow Corporation electricity department, on a test made by him 
of !9/,, dialite cable manufactured by the St. Helens Cable Company, 
in which he says: ''The cable was cut in two, two ends sealed up 
'with ozokerite tape and compound, and two thimbles sweated on the 
other two ends, then placed underground witbout any protection 
whatever on Oct. 27, 1902, and a pressure of 500 volts put on between 
the two conductors. An insulation test was taken every Monday 
morning, with the result that it gave 175 megohms to earth. (This 
was the constant of the instrument used.) Over and above this I 
had two buckets of water poured over the soi] every morning. This 
cable remained underground until.Jan. 5, 1903—a period of 10 weeks— 
without breaking down. I then bent the cable into all shapes and 
forms, also coiled it round a 4in. pipe, then placed it underground 
again with 500 volts pressure between the two conductors. The 
insulation test was taken again every Monday morning with the same 
result—175 megohms to earth—until Jan. 29, 1903, without breaki 
down. This has proved to me that the cable is certainly waterproof, 
and the insulation has not cracked with the bending test ; besides, 
the treatment to which the cable was subjected to by me will not be 
repeated in practical use. 

St. Marylebone —At a special meeting last night a statement and 
reports from the chairman of the Lighting Committee were received, 
including the following recommendations: (1) To make application 
to the London County Council for sanction to the borrowing of 
£1,274,000, the amount of the award of the arbitrators in the recent 
roceedings in arbitration between the Borough Council and the 
Metropolitan Electric Supply Company for the taking over of 
the company's undertaking and business within the borough of St. 
Marylebone, and the costs of the order and arbitration proceedings ; 
(2) to authorise the expenditure during the next two years of £400,000, 
exelusive of the cost, of site, for the purpose of erecting a generating 
station and purchasing the necessary plant and machinery, and for 
the finishing of the conversion to a continuous-current supply of the 
districts not yet completed by the Metropolitan Electric Supply Com- 
pany, Limited, provided that the sum can be raised by loan ; (3) 
application to the London County Council for their sanction to the 
borrowing of £400,000 for new works in connection with electric 
supply in the borough ; (4) that as soon as the London County Council 
have sanctioned the borrowing of the aforesaid sums of £1,274,000 
and £400,000 respectively, to request the Finance Committee (in con- 
junction with the Lighting Committee) to make enquiries of the London 
County Council as to the terms upon which they will advance the said 
sums of £1,274,000 and £400,000 for electric lighting purposes ; (5) 
to authorise the Lighting Committee to agree with the Metropolitan 
Electric Supply Company. Limited, as to the carrying on of the 
electric lighting undertaking in the borough until such time as the 
Council have their own generating station ; (6) to appoint Mr. Arthur 
Wright as electrical manager and consulting engineer ; (7) that a new 
committee be appointed to be called the Electric Supply Committee, 
and that such committee consist of 10 members elected annually by 
Council, with Mayor, chairmen of Works, Lighting, and Finance 
Committees as - ,, members, and that the duties and powers of 
the Electric Supply Committee include the following: (1) estimates 
on expenditure account and capital account to be submitted annually 
to Council before March 1, after approval by Finance Committee ; 
(2) the Electric Supply Committee to have power to spend 
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what ie necessary for mains and plant and customers’ con- 
nections, réporting quarterly to Council as to what is spent; (3) 
the scale of prices to be submitted by the committee to the Council, 
but the committee is to be bound to apply the tariff uniformly to all 
customers, without exception ; (4) all works in connection with electric 
lighting to be carried out by the committee ; (5) the Electric Supply 
Committee to carry out and supervise the seca and reinstatement 
to the satisfaction of the borough surveyor; (6) all questions of 
insurance in connection with electric lighting to be under the control 
of the Electric Supply Committee, subject to the approval of the 
Finance Committee; (7) to supervise all works and to execute and 
peior all the duties and powers of the Council (except for 

rrowing money) under the Electric Li hting Acts, 1882-1899, and 
the Electric Lighting Order Oonfirmation IN o. 1) Act, 1901." 


TRACTION. 
Wrexham.—The Board of Trade inspection of the eloctrio tramway 
system took place this week. 


Chester.—The Tramways Committee have fixed the stages and fares 
on the new electric tramways. 

Ravensthorpe. —The District Council are supporting the Dewsbury, 
Batley, and Birstall tramways scheme on terms. 

Wellingborough.—The tramway scheme for this place is progrese - 
ing, and the work of construction will be commenoed before long. 

Ilkeston.— We are officially informed that the electric tramway 
system in the borough will formally inaugurated in about two 
months' time. 

Belfast.—The Belfast Street Tramways Company have withdrawn 
their Bill in Parliament this session under which electric traction 
powers were sought. 

Northfieet.—The District Council have decided to call upon the 
tramways company to place the signal boxes on the electric standards 
at least 6ft. 6in. high. 

Urmston.—The ratepayers at a meeting last week rejected the offer 


of the Manchester Corporation with reference to the construction of 


electric tramways in the district. 

foouthwiok.—A meeting of owners and ratepayers in the urban 
district have authorised the Council to oppose the Tramway Bill of the 
British Electric Traction Company. 

Leioester.—Grest. energy is being displayed in connection with 
the electric tramway scheme, and arrangements are boing made for 
commencing the work immediately. 

Electric Traction in Wales.—It is stated that the Great Western 
Railway compans mme to introduce electrical working on their 
branch line from Whitland to Cardigan. | 

Lowestoft.—The Corporation have been authorised to appoint a 
surveyor to value certain lands which they require in connection with 
the construction of the electric tramways. 

Move.—The Corporation have declined to reopen negotiations with 
the British Electric Traction Company with reference to the introduc- 
tion of electric tramways into the borough. 

Exeter.—A committee of citizens have been appointed to take such 
steps as may be deemed nece to meet the opposition to the Bill 
for the construction of tramways in the city. 

Beekenham.—A special meeting of the Urban District Council 
has confirmed their decision to promote a Bill in Parliament autho- 
rising them to lay down tramways in the district. 

Mamilten.—The Hamilton, Motherwell, and Wishaw Tramways 
Company inform us that they hope to have the first sections of their 
tramways in this district open for traffic by May next. 

Automobile Race.—With the sanction of Parlia- 
ment, which has yet to be obtained, the international race for the 
Gordon- Bennett cup will be held in Ireland early in July. 

Morecambe.—Proposals are to be submitted by the British Electric 
Traction Company for purchasing from the Corporation and recon- 
structing for electric traction the tramways along the promenade. 

.—Last week the ceremony of lifting the first stone in 
commencing to lay the new tramways which will connect Mossley with 
Stalybridge, Dukinfield, and Hyde, took place in Manchester-road. 

Bradford, —The committee appointed to negotiate with the Sheffield 
Tramway Oompdny for the acquisition of the lines by the Corporation 
having failed to come to terma, the matter will now go to arbitration. 

Aberdeen.—The total income from the tramways undertaking for 
the 37 weeks of the financis] year is £36,570. ls. Id., giving an 
increase of £8,910. 98. 2d. ; and as the expenditure for the 37 weeks 
t a decrease of £1,097. 158. 5d., the total advantage is £10,008. 
4e. 7d. 

Cheshire.—The Oounty Council have agreed to present petitions 

inst the following Bi the North "Cheshire ramways, Man- 
ester Southern Tramways (Cheshire), and Macclesfield and District 


Tramways. 

Edinburgh.—Owing, it is stated, to the onerous terms and con. 
ditions asked by the magistrates of n the promoters of the 
Edinburgh and Queensferry tramways scheme have decided to withdraw 
it from the present session. 

Huddersfield.—The borough engineer (Mr. K. F. Campbell) has 
reported to the Tramways Committee that the contracts for the con- 
version of the tramways to electrical traction amounted to £189,770, 
and that the actual cost was £188,384. 

Light Railways.—The Board of Trade have confirmed orders 
authorising the construction of light railways in the borough of Poole 
and the urban district of Branksome, Dorset, ar d in the urban districte 
of Walthamstow, Leyton, and Ohingford. 


visional order promoted by the Britis 
subject to the same being amended so as to give effect to an agreement 
dated Aug. 2, 1902, between the company and the Corporation. 


application by 
into their Bill provisions res 
the Oo: poration when they shall acquire the company's interests. 


exertion. 


80 years, 


` 


Barrow.—The Town Council have given their consent to the pro- 


Electric Traction Company, 


Coventry.—Notice is given in the London Gazette of an intended 
the Coventry Electric Tramways Company to introduce 
ting the working of the undertaking by 


Bristol.—At a meeting of the Surveying Committee this week, it 


was decided to write the engineer of the electric tramways compan 
asking him to proceed with the work of laying rails in the Wells road 
more quickly. Sanction was received to a loan of £23,513 for the 
purpose of wood paving. l 
Hammersmi 


th-to-City Tube. The London Gazette announces 


the incorporation of the Hammersmith, City, and North-East London 
Railway Oompany with the object of constructing an underground 
electric railway from Hammersmith on the west to Palmer’s Green and 


Walthamstow on the east. 
Aberavon.—A letter was received at the last meeting of the Town 


Council from Messrs. Bremner and Smith, electrical engineers, London, 
stating that it was their intention to apply, for parliamentary powers 


to lay down an electric tramway from the 

the esplanade on the beach. PERN 

—The Tramways Committee have been asked by the. Ince 

District Oouncil to reconsider their decision as to the gauge of the 

pore tramways in their district, The Ashton Urban District 

uncil have petitioned the committee to proceed with the proposed 
line between Wigan and Ashton. 

Torquay. —The Light shir Commissioners have opened a local 
enquiry into the application of the Power and Traction Company for 
powers to lay down a system of light railways in Torquay and also on 
the road to Paignton. The Corporation, the Great Western Railway, 
and the gas company are opposing. 

Camberwell.—The Borough Council have decided to stand by 
their right that any alteration or disturbance of the levels of the 
roadway due to the reconstruction of the tramways for electric trac- 
tion, which might necessitate a relaying of the whole of the paving, 
must be carried out by the London County Council. 

Sunderland.—The Corporation Tramways Committee, as the result 
of the year’s working, will be able to hand over about £5,000 to the 
relief of the rates, e income for the 12 months was £60,025 and 
the p re £54,850. Last year £7,000 was applied in relief of 
rates, but the expenditure has been heavier this year. 

Luton.—A crowded meeting of ratepayers has passed a resolution 


arket-place, Aberavon, to 


earnestly requesting the Town Council, in the interests of the progress 


of the town, to take such steps as will lead to a reopening of negotia- 
tions with the promoters of the Bill deposited in the House of Lords 
incorporating the Luton, Dunstable, and District Tramways Company. 


Southampton.— Application is to be made to the Board of Trade to 
borrow £5,950 for permanent way and £835 for overhead equipment in 
connection with the tramway to Highfield. tenders for the construction 
of which are to be invited. The route must be completed by May 1. 
Tenders will also be invited shortly for about 2,0CO tons of store setts. 


Stourbridge.—A meeting of owners and mapayan has been held 
to consider the Dudley and Stourbridge Tramways Bill in Parliament, 
It was decided to oppose the Bill, and that the expenses of the opposi- 
tion be charged upon the district fund and general district rates. At 
a meeting of the Oouncil which followed a similar resolution was 


adopted. 

Kirkoaldy.—The opening ceremony in connection with the electric 
tramways which have been laid down in the town is fixed for to-morrow 
(Saturday). It is expected that the service will be commenced on 
Monday for the general public. A plébiscite taken on the question of 
Sunday ear running has resulted as follows: 4,105 voters in favour 
and 1,573 against. 

Colne and Trawden Light Railway.—The Colne and Trawden 
Light Railway Company have received the sanction of the Board of 
Trade to the construction of this railway. A special meeting of the 
Highways Oommittee of the Oorporation has been held, when the 
necessary approval was given. It is expected that the contracts will 
now be let forthwith. : 

Avonmonth.—Oolonel Boughey and Mr. H. A. Steward have held 
an enquiry this week into the application of Mr. P. M. Miles to con- 
struct a light railway between Bristoland Avonmouth. The estimated 
cost of the scheme is £17,250, and the railway will run mostly upon 
private property. The Commissioners decided to recommend the Board 
of Trade to grant the order. 

Electrical Ignition in Motorocars.—A lecture was given to the 
members of the Yorkshire Automobile Olub last week at Bradford by 
Mr. H. A. Jones, on “Electricity as applied to Motorcars.” The 
lecture was designed to give fellow-motorists hints with regard to the 
use of electrical ignition. The lecture was illustrated by & number of 
experiments and drawings, and was followed by a shoct discussion. 


Brighton.—A suggestion has been brought before the Tramways 
Committee that they should obtain fall information with reference to 
motor-’bus services on those roads which are unsuited to tramways. 
The order has been given for the commencement of the work of laying 
down the tramways in the London-road. The total increase in the 
tramway revenue this year over the previous year amounts to £3,471. 


Obituary.— We regret to note the death of Mr. William Wharam, 
late general manager of the Leeds Corporation tramways department, 


and previously the secretary and manager of the Leeds Tramway Com- 
pany, who died suddenly on Tuesday in a tramcar at Leeds. Deceased 
a 


d hurried to catch the car, and his death is attributed to over- 
He had been connected with the Leeds tramways for over 
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Lianelly.—The deputation from the Urban District Council having 
failed to secure protective clauses from the representatives of the 
Carmarthenshire Electric Power Company, with whom they had an 
interview in London last week, a meeting of the Council has been 
convened for to-day, when it will be proposed to file a petition in 
opposition to the power company's Bill for traction and lighting in 
the county. 


Dewsbury. —The newly opened electric tramways between Dewsbury 
and Thornhill are becoming very popular. A series of workmen's cars 
has been started, and further cheap services are to be permanently 
established. A week or 10 days will elapse before the Dewsbury and 
Ravenstorpe and Dewsbury and Batley Garr Top services are opened, 
but when this takes place there will be a permanent service of work- 
men’s cars night and: morning. 


Ripon.—The tramway scheme to be promoted by the Power and 
Traction Company between Ripon Station and Studley evoked some 
discussion at the last meeting of the City-Council, when it was stated 
neither the Corporation nor the Rural District Council would offer any 
opposition, and that they would merely safeguard their respective 
interests. The West Riding County Council had stipulated for a single 
line of rails across North Bridge. 


Charing Cross and Euston ''Tube."—4A proposed resolution will 
be brought up at the next meeting of the St. Pancras Borough Council 
to the offect that as the Charing Cross, Euston, and Hampetead 
Tube railway originally provided for a station near Mornington- 
crescent, but now proposes to abandon it, it be an instruction to 
the Parliamentary and General Purposes Committee to get this pro- 
posal reinstated owing to its necessity to meet the requirements of 
the district. 

Saddleworth.—A hitch has arisen in the scheme for providin 
electric tramways for Saddleworth and Springhead. A provisiona 
order was secured by a private syndicate about six months ago with 
the support of the two Councils. Since then nothing has apparently 
been done, and the Saddleworth District Council has become dis- 
satisfied. A meeting has been held at which the clerk was instructed 
to enforce the bond, and sue the promoters for the Council’s expenditure 
in the matter. 


Wakefield. — On Thursday last week, before Mr. Campion, the 
Wakefield and District Tramways Bill came on for investigation for 
Standing Order proofs, The Bill seeks to empower the Wakefield and 
District Light Railway Company to make and maintain tramways in 
the West Riding at a cost of £100,000. The promoters’ agents asked 
for a delay until March 2 on the ground that it was understood that 
the consent of the local road authorities might be obtained. The 
application for postponement was granted. 


Coatbridge.—The British Electric Traction Company having taken 
over the powers contained in the Airdrie and Ooatbridge Tramways 
Company's Bill to lay a line of tramways from the west end of Coat- 
bridge to the east end of Airdrie, started operations this week. The 
contractors are Messrs. lick, Kerr, and Co. The Airdrie Town Council 
have lodged objections to the work, the company not having shown 
in their plans causeway setts to be laid between the tramway rails. 
The Airdrie portion must be completed by August. 


Tipton.—At Tuesday's meeting of the District Council the Tram- 
ways Committee reported that the work of reconstructing the traniway 
from Great Bridge to the Dudley boundary was proceeding, but much 
inconvehience was being caused in consequence of a decision not being 
arrived at as to the widening of the Portfield Bridge and the suggested 
alterations at the Ryland aqueduct. It was decided that the tramway 
company be called upon to complete their tramway as far as Dudley 
Port Station, and to open it for traffic, as quickly as possible. 


Notts and Derbyshire Tramways Scheme.—A meeting of rate- 
payers has been held at Derby for the purpose of considering the Notts 
and Derbyshire Tramways Bill, which is now being promoted. It was 
resolved to support the scheme, the resolution stating that it would 
prove a boon to Derby, and stimulate the cultivation and development 
of the land in country districts. A house-to-house canvass of the 
town will now be made in order to test the feelings of the citizens on 
the matter. The Bill was read a first time in the House of Lords 
yesterday. 


Nelson.—Major Druitt and Mr. Trotter inspected the newly- 
constructed electric tramway here on Thursday last week, and the 
ears started running for public traffic on Monday. Halfpenny fares 
are to be introduced. There is every probability that the long pro- 
tracted negotiations between Barrowford and Nelson with respect to 
terms in connection with the light railway will soon be drawn toa 
conclusion. It is believed that the Nelson Corporation will take over 
the Barrowford order, and will proceed with the construction of the 
whole length before very long. 


The Speed Question.—A conference of representatives of local 
tramway authorities was held in London on Tuesday, called by the 
Manchester Corporation. to consider the question of speed in reference 
to electric tramways. Among the towns represented were Manchester, 
Leeds, and Liverpool. It was resolved to ask the Board of Trade to 
receive a deputation from the corporations owning tramways, with a 
view to getting the speed limit raised. The Board of Trade last 
autumn were asked to give an average speed, but declined to do so, 
and Iw proposals are to be made when the deputation waits upon the 
Board. 

Electric Traction on Railways.—lt is stated that the directors 
of the Great Western Railway Company have appointed a committeo 
to investigate the question of the electrification of portions of their 
system, and that this committee have called in Prof. hennedy to 
advise them, in conjunction with Mr. Churchward, who, at the 
beginning of the present year, succeeded Mr. Dean as chief mechanical 
engineer of the company. Mr. C. G. Mott, chairman of the City and 
South London Hailway, who has been at the head of that pioneer 
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tube railway since its inception, is a director of the Great Western 
Railway. 

Aston.—The arbitration between the Aston Manor District Council 
and the Birmingham and Aston Tramway Compeny has at last been 
concluded, the umpire, Sir Frederick Bramwell, having made his award. 
The award for the first line, which includes all the tramway engines, 
cars, depót at Witton, and tramway material, amounts to £39,011, 
and for the transfer of the lines in the Birmingham and Gravelly Hill 
portion to £22,164. Thus the total award is £61,175. The com. 

any, it will be remembered, asked £80,000, and it is said that 
before the arbitration the District Council were prepared to accept 
£50,000. The result of the arbitration is regarded in a satisfactory light. 


Additional Traffic Eeturns.—Anglo-Argentine, £413 increase; 
Barcelona Ensanche y Gracia, £87 increase ; lona, £100 decrease; 
Brisbane, £194 increase (month of January, £10,649, increase £483); 
British Columbia Electric (month of November), £377 increase ; 
Buenos Ayres and Belgrano Electric, £43 increase (month of 
January, £13,093, increase £934); Calcutta, £552 increase; Cape 
Town (month of January), receipts £17,191, expenditure £10,043 ; 
Isle of Thanct Electric, £23 increase; Mexico Electric (month of 
December), receipts £42,520, expenditure £25,400; Perth Electric, 
£98 increase; Port Elizabeth (month of January), receipts £4,500, 
expenditure £2,258. 

West Bromwich.—The Hill Top section of the tramways, which 
have recently been electrically equipped on the overhead system, was 
opened for the use of the public on Thursday last week, the sanction 
of the Board of Trade having been obtained for the running of the 
cars. The Board of Trade have also granted permission for cars to run 
over the principal routes in the borough, but it will be some time 
before a throngh: Service can be accomplished to Wednesbury, owing 
to certain difficulties in the way of the reconstruction of the line along 
Holloway Bank. The Board are requiring the Corporation to strengthen 
some of the bridges in the Dudley-road and Spon-lane districts, and 
this will occupy some weeks. 

Newoastle.— Estimates, based on the lines now open, show that 
the income from the tramways undertaking for the coming year will 
probably reach £163,800. After deducting the estimated expenses, it 
is expected that the balance will be £29,914. At the last meeting of 
the neis General Purposes Committee a long discussion took 
place as to what amount or what proportion of this £29,914 should be 
carried to a reserve fund for depreciations and renewals. The sum of 
£15,000 was named as being sufficient for these purposes, and the 
majority of the members were in favour of agreeing on this amount. 
The matter, however, was adjourned for further consideration, at a 
full meeting of the committee, in the course of a few days. 


Batley.— When the agreement between the British Electric Traction 
Company and the Batley Corporation for à lease of Batley's tramway 
lines was ready for signature some weeks ago, the company declined to 
sign unless the local authority agreed that certain costs (amounting to 
£1,500) should only be paid b the company in the event of their Bill 
(now before Parliament) receiving the Royal assent. The Corporation 
refused to agree to this, but a few days ago waived their objection. No 
reply has been received to this, but it is stated that the company have 
now decided to have nothing to do with Batley.” The Corporation, 
therefore. will proceed to equip their own lines for electric traction, 
and it is stated that the electric cars will be running by August or 
September. = 


Tramway Returns.—A return has been published by the Board 
of Trade giving statistics of street and road tramways for the year 
ended June 50, 1902. From a comparative table included in the 
return it appears that the total authorised capital of the companies of 
the United Kingdom was £51,677,471, and the paid-up capital 
£29,896,795. The total capital expended was £31,562, 267. here 
were 1,484 miles open, against 1,305 miles in 1901 ; only 24,120 horses 
were employed, aguinst 34,422 in 1901; and only 388 locomotive 
engines, against 527; but 7,752 cars were running, against 7,184. 
The gross receipts were £6,679,291, against £5,961,062, and the 
net receipts £1,861,418, against £1,435,883. Of the total mileage 
(1,484), 870 miles were electric and 584 horse; the remainder being 
operated by steam, cable, gas-motors, or mixed systems of traction. 


Liverpool Tramways Benefit Society.—Councillor E. Burns, 
chairman of the Committee of Management, presided at the annual 
meeting of this society on Tuesday. The report showed that for the 
past year the income was £3,274. 16s. 102 d., and the expenditure 
£2,522. 16s. 10d. The amount to the credit of the society was 
£2,189. 5s. 4d., as against £1,437. 5s. 34d. on Dec. 31, 1901. 
Members totalled 1,717, as compared with 1,591 in 1901, and 1,340 in 
1900. Sick allowance had heen granted for varying periods to 749 
members—the average amount paid being £2. 6s. 3d. Fand 25 death 
claims had been paid, of which 15 were members and eight members’ 
wives. From March 1 thesick allowance was increased from 12s. 6d. 
to 158. per week for classes 1 and 3, and from 68. to 7s. 6d. per week 
for class 2. During the year £1,732. 103. 9d. was aid in sick 
allowance, as against £1,246, 98. 2d. 


Birmingham.—It seems that the Tramways Committee of the 
Corporation have at last succumbed to the overtures of the companies, 
and have decided to recommend the Council to accept the offer of 
the British Electric Traction Company for the leasing of the existing 
and new lines. It is understood that the terms of the proposed agree- 
ment are that the Corporation will grant the company a lease for 
21 years, plus three years for the purpose of reconstruction, froin 
July 1 next. During the first three years the compsny are to pay the 
city £12,000 a year. If during the reconstruction the service is inter- 
fered with so as to reduce the gross receipts below the average of 1902, 
the city is to allow the company a rebate of 5 per cent. After the 
reconstruction, and until 1911, the percentage is to be 104 per cent., 
with a minimum of £21,000, and afterwards, till the eud of the lease, 
15 per cent., with a minimum of £33,000, 
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Bournemouth. A heated discussion took placo at last week's 
meeting of the Town Council on the question of an honorarium of 
£1,000 to the borough surveyor for his work in connection with the 
establishment of the municipal tramways. The Mayor protested 
against the attribution of unworthy motives with regard to the 
matter. and Alderman Lane declared that the way gutter politicians 
had slandered the Council of late had been a disgrace to any civilised 
community,” and said he should resign if such things continued. The 
Council sat for eight hours and eventually poned a decision. 
During the discussion the ex-Mayor resigned his seat and two of his 
colleagues left the chamber. 


_Accidents.—A New York dispatch dated Thursday last week 
states that an electric trolley car loaded with boys and girls 
on their way to the Newark High School, was run into that day at a 
level crossing by a Delaware, Lackawanna, and Western Railroad 
train, with the result that nine of the high school pupils were killed, 
the motorman was fatally injured, and between 20 and 30 moro 
occupants of the car were hurt, five at least of them mortally. 
Curiously enough, a very similar accident occurred in this country at 
Newcastle on Wednesday morning, but fortunately with less dis- 
astrous results. A double-decked electric tramcar was crossing a 
contractor’s temporary line near New Bridge-strect station when it was 
runin to by a locomotive. Though the engine was thrown from the line 
and the tramear wrecked, none of the passengers crowding the car 
received more than a shaking. The driver, however, was seriously 
injured. 

St. Pancras.—The South St. Pancras (Ward 7) Progressive Associa- 
tion have urged on Colonel Sheffield, the London County Councillor for 
the district, to continue his efforts on behalf of the proposed extension 
of the tramway through Tottenham Court-road. They ask him, with 
his colleagues, to insist that the improvement of Hampstead- road shall 
be agroed to only when the tramway extension has been eae by 
the St. Pancras Borough Council. At present, it is pointed out, there 
are three lines of trams from Euston-road to three important suburbs— 
Hampstead, Highgate, and Holloway (with the Finsbury Park district). 
These lines are entirely separated from the great east and west route 
of omnibuses and the Central London Railway, running along Oxford- 
street and Holborn, and it would be an improvement by which London 
as a whole would benefit, and the difficulties of communication be 
relieved, if the three tranilines referred to started from Oxford-street 
instead of from Euston-road only. 


Dewsbury, Batley, and Birstall Scheme.—On Thursday last 
week Mr. Campion had before him, for proof of compliance with the 
Standing Orders of the House of Commons, the Dewsbury, Batley, 
and Birstall Tramways Bill, the object of which is to authorise the 
construction of a new tramway in the urban district of Ravensthorpe, 
and the electriea] equipment and reconstruction of tramways,in the 
boroughs of Dewsbury and Batley and the urban districts of Gomersal, 
Birkenshaw, Soothill Upper, and Birstall. The sum proposed to be 
taken for the reconstruction and adaptation of the Batley tramways is 
£44,100, and that for the erection and equipment of a generating 
station £25,100. Negotiations are in progress to bring about agree- 
ments between the British Electric Traction Company and the Cor- 
pon of Dewsbury and the urban district councils affected, for 
eases to the company of the portions of the tramway within their 
district. With regard to this agreement, Mr. Brown, for the pro- 
moters, found it necessary to apply for an adjournment, consequently 
the hearing of the case was postponed to March 2. 


Midland Railway.—Presiding at the half-yearly meeting of the 
Midland Railway Com on the 20th inst., Sir Ernest Paget referred 
to the retirement of Mr. 1 . Langdon from the post of chief electrical 
engineer to the Company. Mr. Langdon, he supposed. was quite at 
the head of the profession of electrical enginecring, and he was happy 
to say they were retaining his sarvices as Pone E engineer. But 
the time had now come when it was necessary to divide the mechanical 
from the telegraphic portion of the department, so the Board had put 
under Mr. Johnson, the locomotive superintendent, all matters con. 
nected with motors. The telegraphic department, signalling, etc., 
had been put under the way and works department, where they very 
properly must be, because it was done on the line itself. He thought 
that it was almost certain that in the future locomotive superin- 
tendents would themselves be electricians, and so far as the Midland 
Company was concerned, Mr. Deoley, who was the head of the shops 
at Derby, was a capable electrician, and had under him young men 
who had alas studied electricity, so that he did not think there was 
the least fear but that the department would be properly and efficiently 
carried on. 

London County Counotl Tramways Bill.—This Bill came before 
Mr. Campion, one of the examiners of private Bills at the House of 
Commons, on Monday. Mr. Cripps appeared for the promoters, and 
said that an undertaking was given at the last sitting on behalf of the 
promoters to withdraw tramway No. 2, a proposed line from Hampstead 
to St. Marylebone and Paddington. It was now proposed to take 
non-compliance with the Standing Orders in the case of tramways 
No. 1, 2, 8, 84, 9, and Qa. jii No. 1 was a line from 
Hampstead-road, St. Pancras, to St. Giles-in-the-Fields ; No. 8, from 
Greenwich to Poplar ; No. 84, from Poplar to the East India Dock ; 
No. 9, from Greenwich to Charlton ; and No. 94 from Charlton to 
Woolwich. He produced the consents of the Hammersmith road 
authority with regard to certain tramways in which that authority 
was interested. With reference to the Wimbledon and Streatham 
tramway and the Streatham and Wandsworth line, he was to have 
had the consent of the Wandsworth Borough Council, but had not 
received it, there being a point still outstanding between the parties. 
In these circumstances he asked for an adjournment till March 2. This 


was agreed to. 
Southend.—The Light Railways and Electric Lighting Committee 
reported to the Town Council at their last meeting that a sub-com- 


| 
mittee had for some time past beon considering the present system of 


management of the light railways undertaking, and had unanimously 
arrived at the opinion that the present system of dual control by the 
manager and the electrical engineer was undesirable and was not con- 
ducive either to efficiency or economy, and in this opinion the com- 
mittee fully concurred. a. Mr. Ward, the tramways manager, had 
resigned his position, and his resignation took effect as from March 14, ' 
thus an opportunity arose of reorganising the system of management. 
On the recommendation of the committee the Council decided that 
Mr. Heenan, the electrical engineer, be appointed general manager of 
both light railways and electric lighting undertakings, with control of 
all the employés engaged in connection therewith, at his present 
salary, and to appoint a traffic superintendent to act under Mr. 
Heenan, at a salary not exceeding 25 per woek. It was also decided 
that ld. and 2d. return tickets should be provided for the workmen's 
cars before 8 o'clock in the morning, available for return by any car 
during the day. 

Tramways and Light Railways Association, —A general meeting 
of this association was held in Caxton Hall, Westminster, on Thursday 
last week. Mr. L. A. Atherley-Jones, the newly-elected president, 
occupied the chair. According to the report presented, the association 
has been very successful duriug the past year, the membership having 
increased by about 30 per cent., while the state of the finances was 
sound. The report and balance-sheet having been adopted and some 
now members elected, the President, in the course of a brief inaugural 
address, said it was their duty to encourage by every legitimate means 
the developmerit of the tramway and light railway industry in this 
country, and to protect its enterprises as far as they could against bad 
laws, and, where opportunity afforded, to modify or abolish those laws 
altogether. It was said that the attitude of the association was 
antagonistic to municipal enterprise; but this was not the case. The 
association had certain objects in view, and if, in pursuit of those 
objects, they found there existed legal or administrative obstructions, 
the removal of which would be for the good of the community, then 
they would not be doing their duty if they did not work for 
such removal As an association they were painfully sonsible of 
many such obstructions. Let them take for instance, the Act 
of Parliament upon which the construction of tramways and light 
railways in the main depended. This was passed in 1870, at a time 
when electrical traction had not been practically applied, and tram- 
ways were dependent chiefly upon horses for their power. Yet this 
was the Act under which their greatest undertakings were administered 
at the present day. At the time to which he had referred Parliament 
in its wisdom had thought fit, by Section 4 of that Act, to place with 
a municipal authority the absolute right of veto in tramway enterprise 
in the confine of its municipal area. The result of this was in 
many cases a retardation of the development of tramways, and a grave 
injustice to the public. In conclusion, he maintained that in the 
tramway question was to be found the solution of the housing question. 


Private Bills.—On Monday, Mr. Campion, examiner, had several 
Billa before him for proof of compliance with Standing Orders. In 
the case of the Clapham Junction and Marble Arch Railway (No. 2), 
and the London County Council Tramways, the hearing was postponed 
till March 2. In the case of the Chatham and District Light Railways 
Company (Tramways, Tramroads, and Electrical Powers), it was found 
that Standing Orders had been complied with so far as the House of 
Commons was concerned, but owing to the new Standing Order of the 
House of Lords, requiring that all consents of local authorities must 
be obtained before Jan. 18 (and this not having been done), the 
Bill had to be reported as one of ‘‘ non-compliance,” and accordingly 
will have to go before the Standing Orders Committee of the House of 
Lords. By the Bill it is proposed to expend £209,476 in the con- 
struction of tramways. It has been reported by the Chairman of the 
Committee of the House of Lords to the Chairman of Ways and 
Means in the House of Commons that the Fife Electrio Power Company 
Order and part 3 of the Hamilton, Motherwell, and Wishaw Tram- 
ways Order are of such a character that they ought to be dealt with by 
private Bills and not by provisional orders, and consequently they will 
come before select committees instead of the enquiry, being local. The 
Deputy-Chairman has reported that in accordance with Standing 
Order 79 he has confe with the Chairman of Committees of the 
House of Lords to determine in which House of Parliament the 
respective private Bills should be first considered. Ninety-six Bills 
will originate in the House of Lords, amongst the most important of 
which are: Belfast Electric Power, Birmingham District Tramways, 
Carmarthenshire Electric Power, Chatham and District Light Railways, 
Dewsbury, Batley, and Birstal Tramways, Hove, Worthing, and 
District Tramways, India Rubber, Gutta Percha, and Telegraph Works 
Company, Mid-Yorkshire Tramways, North-Western Electricity and 
Power Gus, Notts and Derbyshire Tramways, Shropshire, Worcester- 
shire, and East Derbyshire Electric Power, Somerset and District 
Electric Power, and South Lancashire Tramways. 


Manchester and Salford Dispute.—The long-standing dispute 
between the Tramways Committee of the Manchester an ord 
Corporations has at last been amicably settled without a reference to 
the Board of Trade. As a result of the arrangement arrived at, it is 
probable that within the next few weeks through tramway communi- 
cation will again have been established between Manchester and 
Salford, after having been interrupted for considerably over 18 months. 
From the ‘‘ heads of agreement " agreed on we gather that the Man- 
chester Corporation will grant to the Salford Corporation a lease of a 
number of lines running into the city. The Salford cars will be 
allowed in future to travel alony the whole length of Deansgate ; 
Salford will also have the use of the lines between Deansgate and the 
Grove Inn, Bury New-road, on the one hand, and the lines between 
Deansgate and the Regent Bridge on the other. In addition Salford 
trams will now be able to cross the river and enter Deansgate from 
Victoria Bridge-strect, Blackfriars-street, and King-street West. 
The lease will extend over a period of 21 years. The rental to 
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be paid by Salford will be based upon the profit per mile of 
siugle track” now earned by the Manchester cars, and provision 
is made for the reference of any disputes which may arise as 
to the profits to the Lord Mayor of Manchester and the Mayor 
of Salford in the first place, and oo to an umpire who 
may be chosen by them. The lines leased alford will be repaired 
and maintained by the Manchester Corporation, who will charge for 
the electrical energy supplied for the working of the Salford cars a 
price to be ascertained on a car mileage basis. The net effect of the 
agreement with regard to the Deansgate traffc is that the Salford 
Corporation will now be able to carry passengers from all parts of the 
borough into the business centre of Manchester, and that they will 
control the services between Manchester and the Higher Broughton 
and Regent-road districts. The Manchester Corporation, of course, 
reserve to themselves running powers to Deansgate and along 
Bury New-road to the bottom of Waterloo-road in order to enable 
them to continue their Hightown, Alexandra Park, and Chester-road 
services, 


London County Counoil.—It is stated that the Prince of Wales 
will, in the name of the Sovereign, open the first section of the 
Council’s southern tramways to be equipped for electrical working in 
April, say that between Tooting and Westminster. Official confirma- 
tion of the announcement is, however, wanting. At Tuesday’s 
meeting of the London County Council the Highways Committee 
brought up an important report on the scheme for a subway 
and tramway under the new thoroughfares from Holborn to 
the Strand, which will be known respectively as Kin Edd and 
Aldwych. The Improvements Committee will Alit e in 
a position to carry out the fermation of the portions of the 
new pour in gd between High Holborn and Great Queen- 
street and Catherine-street and Drury-lane, and it is suggested 
tha“ the construction of the subway shall be carried out concurrently 
with this work. This, it is anticipated, will greatly accelerate the 
scheme, and that the cost of the works will be considerably less than 
if such an arrangement were not made and each part of the work were 
to be carried out independently. The estimated cost of the construc- 
tion of the whole length of the subway authorised by the Act is 
£209,000, to which should be added £70,000 for acquisition of lands 
and easements, making a total cost of £279,000. The Highways 
Committee propose to postpone, until the subway is nearing com- 
pletion, asking the Council to sanction the expenditure for the 
construction of the tramways in the subway and the provision of cars 
and car-sheds to be used in connection therewith, and they 
recommended that the estimate of £278,800 be approved, and 
that the expenditure on capital account be authorised of sums 
not exceeding that amount in respect of the construction of 
the subway only. The same committee recommended that 
the expenditure on capital account be authorised of a sum not 
exceeding £21,100 for the erection of sub-stations and workshops at 
New Cross and Camberwell ; that the work be carried out without 
the intervention of a contractor ; and that the drawings and specifica- 
tions be referred to the Works Committee for the purpose of the work 
being executed on the basis of the priced bills of quantities under 
which that committee are erecting the lodging-house at Mill-lane, 
Deptford, with an increase of 5 per cent., or, if necessary, up to 
8! per cent. upon those prices, any prices not included in those bills 
to be mutually agreed botween the Highways Committee and the Works 
Committee. The committee also presented a report on the arrange- 
ments they are making for starting the service of electric cars in the 
spring. It has heen suggested to the committee that as the tramways 
between Kennington and Westminster will shortly be completed, 
while the reconstruction of the tramways in Camberwell New-road has 
been put in hand, and will also, it is hoped, be completed at an early 
date, through services of electrical cars to Westminster and Blackfriars 
Bridges should be run along that route from Camberwell-green. If 
this course were adopted, they think that a minimum of inconvenience 
would be caused to those using the tramways ; while there can be no 
doubt that, by reducing to a great extent the dislocation of the present 
car services, hore would be considerably less risk than would other- 
wise be the case of the tramway receipts being seriously diminished 
while the New Cross, eto, tramways are being reconstructed. To 
enable this to be done it will be necessary to obtain a further quantity 
of electrical cars, and they have ascertained that Messrs. Dick, Kerr, 
and Co., who are at present supplying the Council with 80 electrical 
cars for use on the Streatham lines, are willing to supply 20 additional 
cars for the sum of £11,200, this price being on the basis of that 
under the existing contract. The committee are of opinion that this 
is a favourable offer, and should be accepted. In connection with the 
reconstruction of the Camberwell-to-Vauxhall tramways, the com- 
mittee recommended the expenditure of £1,200 on the setting back 
of the footways in order to allow a double line in Camberwell New- 
road. 

—————————Q à 


PROVISIONAL PATENTS, 1903 


Fes. 16. 

3567. A transposing switch in connection and conjunction 
with resistances for readily connecting dynamos as 
motors for starting engines. Frederick Brown and 
Charles Murray Brown, Melbourne House, Queen’s-road, 
Walsall. 

3572, An improved electrical measuring instrument. 
Groves, 26, Stanmore-road, Edgbaston, Birmingham. 

3573. Improvements in radiators fer air-cooled motors. John 
Byrom, 57, Renshaw-street, Liverpool. 

8577. Improvements in safety or life guards for tramcars. 
James Townsley Pearson, 8, St. James's-hall, Burnley. 


W. E. 


3576. 


3657. 


3678. 


3686. 


3695 


3698. 


3700. 


8704. 


3705. 
3700. 
3719. 
3737. 


3744. 


3745. 


3761. 


3777. 


3783. 


3793. 


3794, 


3823. 


. Improvements in the motors and 


Improvements in and relating to the overhead equip- 
ment of electric tramways and cars therefor. James 
Townsley Pearson, 8, St. James's Hall, Burnley. 

Improvements in the regulation of boosters. Bertram 
Thomas and Eustace Thomas, Worsley-street, Hulme, 
Manchester. 

Improvemonts in electrie lamps. George Lewis Hogan, 
27, Chancery-lane, London. 

Improvements in electric so irons. Sydney 
Evershed and Evershed and Vignoles, Limited, 1, Dosen 
Victoria-street, London. 

Improvements in electric are lamps. James Yate 
Johnson, 47, Lincoln’s-inn-fields, London. (The Voltohm 
Elektrizititsgesellschaft, Actiengesellschaft, Germany.) 

Improvements in incandescent electric lampe. Robert 
Nico| Lennox and Wolf Defries, 60, Queen Victoris- 
street, London. 

Improvements in motors and 
eleotrically-propelled vehicles, 
46, Lincoln's-inn-fields, London. 

Improvements in regulating devices for electrically- 
propelled vehicles. John Smith Raworth, 46, Lincoln's- 
inn-fields, London. 


devioes for 
John Smith Raworth, 


devices 
for  eleotrically-propelled vehicles. John Smith 


Raworth, 46, Lincoln’s-inn-fields, London. 


FEB. 17. 

Improvements in automatic shunting points for overhead 
trolley wires used on electric railways. Henry 
Brecknell, Edward May Munro, and Hugh Innes Rogers, 
Thrissell-street, Bristol. 

A means for the provention of spraying or overflow in 
connection with electric storage cells. James Burne 
Leefe, 12, Union-court, London. 

Wireloss electric apparatus acting on typewriters. 
Guiseppe Musso, 4, Corporation-street, Manchester. (Com- 
plete specification. ) 

Improvements in the manufacture of electrodes of arc 
lamps. Maurice Lilienfeld, 62, St. Vincent-street, 
Glasgow. (Complete specification. ) 

Improvements in apparatus for cleaning the grooves 
and the tread of electrical tramway rails. Alfred 
Thomas Meldrum Mather, 41, Reform-street, Dundee. 

An alternating-current machine applicable as con- 
verter, motor, or generator. Ole Sivert pis ar and 
Jens Lassen la Cour, 14, Lachnerstrasse, Karlsruhe, Baden, 
Germany. (Date applied for under Patents Act, 1901, 
April 29, 1902, being date of application in Norway.) 
(Complete specification. ) 

Improvements in single-phase alternate-current motors. 
Crompton and Co., Limited, and Rudolf Goldschmidt, 55, 
Chancery-lane, London. 

Electrical overhead point. Albert Edward Burton and 
Thomas Joseph Leach, 54, Streatfield-avenue, Barking- 
road, East Ham, London. 

Improvements in interrupters for electric circuits, 
George Phillip McDonnell, 55, Chancery-lane, London. 
(Complete specification.) 

Improvements in magnetic clutches. Edwin Rust 
Douglas, 1, Queen Victoria-street, London. (Complete 
specification. ) 

Improvements in or connected with means for intro- 
ducing leads into exhausted bulbs or globes more 
especially applicable to converters for alternating 
electrio currents. Charles William Scott Crawley, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. 

Improvements in trolley guards. Charles O. Prince, 46, 
Lincoln’s-inn-fields, London. (Date applied for under 
Patents, etc., Act, 1901, Sept. 2, 1902, being date of appli- 
cation in United States.) (Complete specification.) 

Improvements relating te electric ignition. Sir Oliver 
Joseph Lodge and Alexander Marshall Lodge, 18, South- 
ampton-buildings, Chancery-lane, London. 

A device for automatically shifting the brushes of a 
dynamo-electrio machine. Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Siemens und Halske Aktiengesell- 
schaft, Germany.) (Oomplete specification. ) 

Fes. 18. 

Electric light safety relay. Arthur H. Johnson and 
Francis Richard Samuel Bircham, '' Winfrith," The Avenue, 
Bickley, Kent. 


New or improved automatic starting, controlling, and 
stopping devices for electric motors and generators, 
also applicable for other and like purposes. Tom 
Andrew, 55, Market-street, Manchester. 

A diagram for demonstrating the rotary field of 
alternating-current motors. James Pattison Kemp, 55, 
Market-street, Manchester. 

A new or improved malleable cast iron particularly . 
applicable fer the construction of dynamo machines 
and the like. August Reichwald, 33, Chanoery- lane, 
London. (The firm of Fried. Krupp, Germany.) 
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3825. Improvements in or applicable to electrical switohes. 
Sidney Harper Heywood and Herbert William Heywood, 
70, Deansgate, Manchester. 

3826. Improved tube conduit for electrical wires. Sidney 
Harper Heywood and Herbert William Heywood, 70, 
Deansgate, Manchester. 

3828. Electric block signal. Edgar Mosher North and Robert 
Edmund McKay, 31, Cannon-street, London. 

3837. Improvements in and relating to cirouit breakers. 
Henry Price Ball, 45, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

3845. Improved ceramic cover for cables. Carl Bodmer, 81, 
High Holborn, London. (Complete specification.) 

3846. Improved beton cover for cables. Carl Bodmer, 81, High 
Holborn, London. (Complete specification.) 

3854. Improvements in or relating to dynamos and electric 
motors. Charles Goddard, 19, Southampton-buildings, 
Ohancery-lane, London. 

3863. Improvements in and relating to electric out-outs. 
George Sydney Sluce and Frederick Chase, 323, High 
Holborn, London. 

3873. Improvements in and relating to electric resistances 
and the like. Fernand Le Koy, 6, Lord.street, Liverpool. 

3876. Improvements in methods and apparatus employed 
in wireless signalling. Lee de Forest, 19, Holborn 
viaduct, London. (Complete specification.) 

3888. Improved contact stud and fixing for use with surface- 
contact systems of eleotric traction. William Griffiths 
and Benjamin Harry Bedell, 22, Southampton-buildings, 
Chancery-lane, London. 


FEB. 19. 

3900. Improvements in miners’ safety lamps, and in the 
means adopted of magnotically operating the locking 
bolts of such lamps. Benjamin David Williams, Gwaun 
Adda Dinas, Rhondda Valley, Glam. 

3914. Automatico replaceable electric fuse. 
Warwick-street, Hulme, Manchester. 

3921. An improved method and apparatus for releasing 
automatic mechanical devices and the like by coin- 
freed wirelessly-transmitted electric waves. Charles 
George Smith and Thomas Harrison, 47, Henry Nelson- 
street, South Shields. (Complete specification.) 

3939. Improvements in and relating to fixture studs for 
electrical conduits. Alfred George Brookes, 55, Chancery- 
lane, London. (Hobart Dominic Betts and Robert MeKean 
Thomas, United States.) 

3941. Improvements in electric miners’ safety lamps. John 
Price Rees, 11, Southampton-buildings, Chancery-lane, 
London. 

3957. Improvements in and relating to electric fittings. 
Albert Edwin Woodyer and Edmund William Mayner, 18, 
Southampton-huildings, Chancery-lane, London. 

3983. Improvements in and connectod with safety fuses. 
Eduard Mies, 6, Lord-street, Liverpool. 

3986. Improvements in and relating to olectrio telegraph 
apparatus. Eugenio Vanzetti, 45, Southampton-buildings, 
Chanecry-lane, London. (Alberto Levy, Italy.) 

3989. Improvements in motors for electric vehicles. Coloman 
de Kando, 18, Buckingham-street, Strand, London. (Com- 
plete specification.) 


James Wilson, 91, 


FEr. 20. 


4011. Improvements in and relating to telephonic trans- 
mitters and receivers. William George Heys, 70, 
Market-street, Manchester. (Edouard Bardac, France. ) 

4016. Improved terminal box and cut-out. Lect’ William 
Crosta, 160, Musters-road, West Bridgford, Notts. 

4039. Improvements in connection with electric batteries. 
William Robert Goddard, 55,  Chancery-lane, London. 
(Complete specification). 

4060. Improvements in or connected with storage batteries. 
Chaimsonovitz Prosper Elieson and Alfred Joseph Faulding, 
4, South-street, Finsbury, London. 

4064. Improvements in and connected with insulating plates 
and the manufacture thereof. Johanne Justus, born 
Gódecke, 6, Lord-street, Liverpool. 

Improvements in electric lamps. James Yate Johnson, 
47, Lincolu's-inn-field, London. (The Voltohm Elek- 
trizitite-Gesellschaft, Actiengesellschaft, Germany.) 

4076. Improvements in or relating to electromagnets for 
dynamo-electric machinery. Henry Alexander Mavor 
and Mavor and Colson, Limited, 46, Lincoln’s-inn-fields, 
London. 

4077. Improvements in the construction of armatures for 
alternating-current olectric motors. Henry Alexander 
Mavor, William Frederick Grafton, and Mavor and Coulson, 
Limited, 46, Lincoln's-inn-fields, London. 

4083. Improvements in electromagnetic safety cut-outs. Peter 
Jensen, 77, Chancery-lane, London. (Dr. G. Langbein und 
Co., Germany.) (Complete specification). 

4089. An improved automatically-operated electric block 

or brake-operating dovice for railways. 
Nikolaus Dobrzanski and Junas Huschak, 72, Cannon-street, 
London. 


4074. 


4087. An improved electric automatic firealarum. James 


William Barber, 22, Southampton-buildings, Chancery-lane, 


London. 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published March 12, 1908. 


1902. 
1061, Telegraphic apparatus. Creed and Coulson. 
1355. Construction of underground conduits, more 
intended for use in systems of underground electric 
traction. Devonshire. 

4040. Mechanically-propelled vehicles. Herbert Binns and 

Susan Parr, executrix of the late James Parr. 

. Flexible electric conductors. Siemens Bros. 

Limited, and Dieselhorst. 

4623. Method of cutting out large quantities of electrical 
energy, in particular when of high voltage. Siemens 
Bros, and Co., Limited. (Siemens und Halske Actien- 
gesellschaft.) 

Cutting-out contact . devices for electric circuits. 
Siemens Bros. and Co., Limited. (Siemens und Halske 
Actiengesellschaft. ) 

Portable electric light for sanitary engineers and 
others to examine drains, tubes, and pipes with. 
Donghty. 

5292. Electric igniting dovices for miners’ and like lamps. 

Feilendorf. 

5702. Brake and spoed controller for electrically-operated 

cars. Thümling. 

5786. Reverse olectric current relays. 

Houston Company, Limited. (Hewlett.) 

6699. Electrical apparatus for signalling. Mercier. 

6726. Incandescent electric lamps for decorative and other 
purposes. Wohlmuth. 

Apparatus for the regulation of electrical circuits in 
heating devices. Kilroy. 

Electrical resistance and the application thereof to a 
switch Siemens Bros. and Co., Limited. (Siemens und 
Halske Actiengesellschaft. ) 

Method of moving electrically the points on an electrio 
tramway or raitway. Tierney and Malone. 


and Co., 


4024. 


5263. 


British Thomson- 


6733. 


7363. 


8616. 


17324. Electrical bonds between rails or like conductors. 
Fell. (Wood.) 
18777. Trolley holders for overhead electrical conductor 


systems. Thode 
24238. Telephone systoms. Ekström. 
24637. Telephone systems. Ekström. 
24770. Apparatus for electrical control of motors. Hill. (Date 
applied for under International Convention, March 25, 1902.) 
26064. Driver's brake valve apparatus for operating air 
brakes for railway and like vehicles both by means 
of air pressure and oleotricity. Siemens Bros. and 
Co., Limited. (Siemens und Halske Actiengesellschaft.) 
27835. Appliances for lighting electric trolley cars. Hall. 
28081. Contact boxes for olectric railways. Brown. 
1903. 

188. Field windings of electrical machinos, motors, dynamos, 
and the like. Thompson. (Berliner Maschinenbau-Actien- 
gesellschaft, vorm. L. Sehwartzkopft.) 

334. Storage battery plate and method of making the same. 
Newton: (Coster.) 

1335. Processes and apparatus for treating liquids eleo- 
txioally for purification and other purposes. Marks. 
Eunpman.) 


COMPANIES’ STOCK AND SHARE LIST. 


é — 


Name. 1 Last price 
Commercial and Industrial.— 2 2 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 22 
Aron Electricity Meter, 6 p. c. Cum. Pref. Shares, 1- 125,000 1 xs ii 
. 1-125, „)) e qua e E 1 
British Insula and Helsby Cables, Ord., 1-70,000 ...... 5 74 
6 per cent. Cum. Pref., 1 500 „ gg ded -6 
2 per : sent. Mortgage Debent F 100 108-106 
0 102-106 
British mh mson-Houston Co., 4) per cent. lst Mort. Deb. 
Stor NN ed het ß 104-106 
British Westinghouse Elec. and Manuf..6 per cent. Pref... 5 6-64 
— — 4 per cent. Mortgage Debenture Stock .......... 100 .. 102-104 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.. 2 2-11 
— Non. Cum., 6 per cent. Pref. .................... 2 ise 1-1 
——— 44 per cent. lst Debenture Sten 100 101-1 
— —— 44 per cent. 2nd Debenture Stock ................ 10 .. $89 
Callender's A^ able, Debentures ........................ese* 100 . 108.112 
- TEE 5 134- 
— 5 per cent, Free.... so 5 stat 
Crompton and b. c ðVt Laus aie Up Rs gare $ 3 
| per cent. Debentu res 100 102-106 
Edis son 1 and Swan United, A” Shares, 1-99,261 .......... 3 .. 
ES A“ Shares, 01-017 1 5 .. 1 
9 per cent. Debentures ...................... e... 100 .. 7. 
4 per cent. Deb. Stock, Rae... 10 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 — 12 
7 per cent. Cumulative Prei... 29 3 
4 per cent, Perp. 1st Mort. Deb, ..............-. 100 . . 100 
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Name. zn Last price. Name. d Last price. 
£ £ Rail TER 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 10-1 991 vel es ORA e. prr m 100 8 105109 
r cent, let Mort. Deh. Ñtack .. ...... . . . 00 .. 1001 4 per cent. Pref. .............- ecce ener 100 .. 103-106 
W. T. ai ey's i Works, Ordinary .............. 5 - 154-164 5 2 deferred ...................... 100 .. 109 
per cent. Frelerence.................... c.c ne M —— 4 p.c. Deb, Stock (Prov. Script Oerts., fully paid).. 100 .. 116-118 
4 per cent. Debentures s 8 00 6 a 68 we sa aS 2 Oe eee 100 vil City and Sduth London . Ordinary „ 100 ace 764 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 184-194 — 4 per cent. Debenture Stock .................... 100 .. 116-119 
4 per cent. Debentures mee ͥ 100 101-104 d per cent. Pref. Stock 9'111 100 .. 129-132 
Parker, Thos., Limited, Ordinary ........................ 10 1384470 JJ RTRUONT 100 .. 128-131 
Telegraph Construction and Maintenance ................ 12 ; 41 mpg x i » ))ͤͥͤ ne ecg 100 .. 125-128 
5 per cent. Bonds ease ceca cose e 100 101-104 Liverpool Overhead, 5 per cent. Pref. 77 E — — 5 
Ordinary % ˙ͥ˙.ü.n ß S — .. 
f 4 dent. Mortgage Debentures, Red., 1-1. 700. — 102-10 
Electric Lighting and Supply.— eee and Olty Ordinary . .... MO — 87-100 
Blackheath & Greenwich District Ordinary 1, 201-101, 00. 1 4:3 
4) per cent. Deb. Stk. Certs., Red. and Cour. . 100 .. 115-118 Electric Tramways.— 
Bournemouth and Poole, Ordinary —  . .............. 10 124-134 Anglo-Argentine, 1-260,007 n eee cere ence 8 - és 23150 
44 per cent. Cum. Pref., 7,501-15,000  ...... 10 10-11 rmanent 6 per cent. Debenture Stock, 1888.... 100 .. 125 
— — — 6 per cent. Cum. Second Pref., 15,001 22,500 .... 10 104-11 Rlackpool and Fleetwood Tramroad...................... 10 .. 13-14 
44 per cent. Debenture stock, Red. ........... 100 105-1 Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 34-33 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 5 per cent. Cum. Pret., Nos. 1- 000 sg be seme Gaver § 44-5 
Ist Debenture Stock, Red. .... .......... ........ 100 102-105 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 101-104 
Brompton and Kensington, Ordinary ................. .. $ 104-1 British Columbia Electric Railway Co., Ord., Nos. 1-20, 100 69-72 
7 per cent. Preference ee cats + OE See 10-104 Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 100 .. 9297 
Calcutta Electric Sup EP Ordinary, Nos. 1-20,000.... 5 7-8 ——— 4&4 per cent. lst Mt. Debs. Nos. 1-5,250, of £0 each 40 103-105 p.c 
Nos. 20,001-30,000 .. 0.0.0... ck cece ce cece eee 5 7-8 British Electric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 134-132 
Cambridge Electric Supply Company, Ltd., £10 Ord. .... 8 144 6 per cent. Cm. Pf., 30,001-60,000 000 10 12-124 
)5 T i 210 rd. ^ 103 5 per cent. Perpetual Debenture Stock .......... 100 124- 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 106-109 Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 2-24 
Charing Cross and Strand, Nos. 50,001-70,000 ............ 5 9.9, „A s per cent. Cm. Pl., 1-40,000 .............. d 553 
44 per cent, Cum. Pref. .............. e, 5 . 84-52 „B 6 per cent. Cm. Pl., 1-27, 50OD00 5. 54-53 
“City Undertaking,” 44 p.c. Cum. Pret., 1-40,000 5 41-5 5 per cent. Deb. Stock, Redl. 100 106-109 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 .. 103-1 Prov. Cert., all paid ............................ 100 37-100 
Chelsea Electricity Supply ................... . 5 6-64 Cape Electric Tramways, Nos. 1-400,000 .................. 1 28-24 
44 per cent. Debenturees 100 .. 108111 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 4 
City of London, Ordinar . . 10 10-11 4 per cent. lst Mortgage Deb., 1-3, 000 (1917) .... 100 102-105 
6 per cent. Cumulative Pref. .................... 10 .. 134-144 Colombo Electric Tramways and Lighting, 5 per cent. lst 
5 per cent. Debenture Stock .................... 100 .. 122-127 Mortgage Debenture Stock, Red. .................... 102-104 
44 per cent. 2nd Deb. Stk. Prov. Certe. (all pd.) . 100 .. 102-105 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 
County of London and Brush Provincial, Ordiuary........ 100 9-10 5 per cent. Cum. Pref. .......................... 10 11-12 
6 per cent. Cum. Pref. .......................... 10 .. 12-13 Debenturet ovo cosexoriide maDeoke xus un eek 99 
44 per cent. Debentures Prov. Certs. Allpd. Rd. 100 .. 108-111 Dublin United Tram ways (1896), Ord., Nos. 1-60,000 ...... 10 124-13). xd 
Edmundsons’ Electricity Corporation, Ordinary,1-17,400.. 5 .. 64-7 6 per cent. Pref., Nos. within 1-60,000 .......... 15-16 xd 
——— 6 per vent. Cum. Prei. Bus "aid per cent. Mort. Debs., 1-3,000, — 100 95-98 
44 per cent. First Mort. Deb..................... 100 .. 106-10: Lnperial ways, Ordinary................... q r all 22-024 
Electric Lie Tractn. Co. of Aust., Ld.,6p.c.Cm. Pf.,1-20,000 5 .. Fin per cent. Cum. 7 Botnia WR eateees all 1 19 
5 per cent. Debenture Stock, Red. .............. 100 .. 2! r cent. Deb. Stock ........................ 100 112-11 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 .. .... 5. ou 585 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
44 per cent. First Deb. Stock, Red. .............. 100 102-1 Cum. Pref., Nos. 30,001-60,000 .................- eee 4-4 
Hove Electric Lighting, Limited, Ord., 1-11, 000 14-84 4 per cent. Debenture Stock ................-..- 100 92- 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 103-1 Kidderminster and District Lighting and Traction, Pref... 5 34-4 
4 percent. Debenture Stock, Red. .............. 100-10 London United Trys. (1901), 5 per cent. Cum. Pref. ........ 0 114-11 
Kensington and Knightsbridge and Notting Hill ..., ... 104-107 4 per cent. 1st Mt. Db. Stock, Red. .............. 100 105-] 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 Metropolitan Electric Trams., Deferred, 1,000, 001-1, 514,016 1 14 
London Electric, Ordinar // 2-24 — 5 per cent. Cum. Pref., 500,001-814,016............ 1 i à xd 
6 per cent. Fe ro 5 . 54-6 New General Traction, Ordinary ...................... 5 3 
4 per cent. lst Mortgage Debenture Stock, Red... 100 49-102 6 per cent. Cum. Pref. .......................... 10 24- 
Metropolitan, Ordinary ..............-eeeeleeee 10 .. 184-195 5 per cent. Mortgage Debentures, 1-1,713 (Regd.). 100 gl- 
Ai; per cent. First hii 5 Debenture Stock .... 100 108-115 Oldham, Aston, and Hyde Tramway, Ordinary............ 10 104-103 
I per cent. Mortgage Debenture, Red. .......... 100 98-101 5 per cent. Cum. Pref. .................... esee. 10 114-124 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 9-94 Perth Elec. Tramways NAI cent. 1 Mort. Deb. Stk. 100 10-1 
eee OSEE 4 Potteries Electric ion -40,000 ...... 2s 1111 
Notting Hill Electric Lighting . . a. 10 144-154 5 per cent. Cum. Pref., 1-20,000  ................ 10 .. 10-11 xd 
4 per cent. First Mort. Debs., Nos. 1-500 (Keg.) .. 100 101-104 44 per cent. Debenture 8tock.................... 100 .. 106-109 
Oxford Electric, Ordinary, 1-96 and 407-10,510 ............ 5 5-6 South Lancashire Electric Traction and Power Company— 
4 per cent. Debenture Stock .................... 100 93-101 £250,000 Ordinary ................ . «s 1 
River Plate Electric Light and Traction, Deb............. 1 83 £101,132 6 per cent. Preference................ L^ 1 
Royal Electrical Coripany of Montreal, 44 per cent. First ——— £528 095 44 per cent. Debenture Stock ........ 100 p.c... 100 p. a. 
Saree Markets Blectric Supply, Li, Ord, 18,000 <1 8 . — 293 
mithfield Markets c Supply ; 11 oe . — 
E 4 per cent. Debenture ? Ld —Á—— 100 86-91 Telephones. 
South London, Ordinary ...................... «eee eee . 5 351-34 National Telephone, Preferred .......... Vac EO ADU DAR eie 100 .. 99-101 
St. James's and Pall Mall, Ordinary, 101-20, O 000000 8 14-15 Deferred Stol k. 100 70-72 
7 per cont. Prei .. 5 .. 97.100 - 6 per cent. Cum. First Tre 10 .. 151 
der cent. DOD. „ 100 -l ——— per cent. Cum. Second Pref. .................. 10 .. 12-15 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ 5 .. 45 b per cent. Non. Cum. Third Pref. .............. 5b .. 
—— — 5 per cent. Cumulative Preference, 50,001-80,000 5 2 455 a 34 per cent. Deb. Stock, Rel.. q 100 
Westminster, Ordinary .......... 3ͤ òð̊Zĩ%h / a 5s VA ——— 4 per dent. Deb. Stock, Rem). .. . 100 . 101-105 
——— 5 per cent. Cum. Pref., 110,101-138,241 .......... 5 64 Oriente) Telephone and Blactric Company a h Aa 1 


- 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or single track Accounts for past year. Cost 
Line. week decrease. ; per 
C t adl Pass C il Pas Gar“ 1 of nile 
_ Curren Total engers Car miles . e mile. 
Ending| 1905. | 1902 | week. year. 1801. 1300. Ending receipt ^ Pg ger me eee 
—— . | — | eS — |S —ũ—ͤ— — —ꝛ — — — ——— —-—-ᷣ — — | — — oe 
4 om 534 E 3 910 | 19 171 May 31 37881 | 9,099,715 | 794,641 028 1502 1850 és 14 
Corporation Feb. 1 + + 8, y : ,099, i : 97 : 
A „ 21 4857 | 4,353 + 50 + 2705 „„ -| — E . 
Blackburn Corporation ........! „ 20 649 855 ＋ 9 + 4,681 24 — — . 26,064 — | 738,557 — 11856 1.085 — 
Blackpool Corporation.......... |» 19 X5 . + 96 + 999 163 — Mar. 31 41,818 | 5,809,190 | 758,563 173 |132 | 2538 | — 
Blackpool-Fleetwood Tramways, , 21 201 130 + 71 + 255 16 — Dec. 51, 31,391 1,902,692 969,827 395 | 15°20 1,900 725 
Bolton Corporation ............ |o» 2 1,509 1,268 + 241 + 6,787 32 — Bur. | 15,828,933 | 1,705,580 les 1086; 2,420 PES 
Bradford Corporation .......... ., 22 5,176 | 2,150 41,026 +13,461 | 61 — Mar. 31! 70,213 — 1, 580,581 — 1100 1190 757 
Bristol Tramways Company .... „ 20 4.413 5,082 ＋ 831 — 511 49 Dec. 31,210,112 : 36,714,906 5, 452,009 1°37 | 9°25! 4,080 os 
Carlisle ery fel ihr bir oa: nae ptu = eu = — — „ 1, 9,675 2,010,875 323, O aa 103 | 6:46 — 465 
Central London lway........ „ 21 6,933 | 6,627 + 236 + 2.78, 12 12 „ 31,555,006 , 41,188,589 . 1,243,750a | 1:88 64 280 27,923 ao 
City and South London Railway) ,, 22 3,068 3.024 + 44 + 2,015 124 94 „ 3l 62,50 1a 2.008,84 1,234,730 12:15 we 5,010 m 
Cork E. T. and I. Company ...., , 19; 395 295 + 100 + 289 | 15 B — 23,921 | 5,714,325 855,332 100 , 671! 1,590 | EN 
F X2, e wwe + M + 0D 7, 6| Mar 31) 10,970 | 2,114,985 | 217,891 |119 |1153) 1,398 1250 
Devor Corporation. se op. MED di d QU 40 E. m „ 31) 11,864 | 2,905,823 | 270,533 |0:979|10553| 2630 | 965 
Dublin & e Railway! ,, $ TA : oi E 580 + a 6i 61 Dec. 31! 5,553 362,484 101,464 | 368 1320 823 | 8:08 
Dublin U. T., electric cars...... " jd j 2 | 7 
Dublin S. District, Electric ....! ,, 20: 787) 625 + 162 } +2,276 3 46 " ie gba | 45,815,734 | 6,670,000 12 | 889| 5,550 ae 
Dundee City Tramways ........ » 18 801 609 + 192 — 22 — May 15; 26,058 6,395,412 446,350 098 140 1.180 — 
East Ham Corporation ........ „ 21 499 30 + 188 4402, — — E e ee „ „ = — 
Glasgow Corporation .......... „ 21 12,495 10,145 72,352 +11,252 | 104 95 | „ 31 582,140 155,243,578 | 11,935,099 0 90 |1171) 5,597 | 751 
Halifax Corporation............ pon. 18! 1,095 745 ＋ 350 + 5,622 271 183 Mar. 31| 54,969 | 13,173,924 | 1,063,764 |100 |124 | 1,960 | 9-67 
Huddersfield Corporation. , 21) 9&8 777 4 221 = 48 48 | Sept. 30 29,0614! 4,649,815 | 626,031 |15 11-14 600 Bt 
Hull Corporation, E. 88888. „ 21 1,664 1539 + 124 785,088 19 94 » 30 72,531h| 17,264,013 | 1,647,026 100 | 1054| 5,810 4°72 
Liverpool Corporation.......... |. 25 14 39,12 7,843 21,569 + 3.452 95 78 | Dec. 31' 87,707 | 21,065,999 2,218,696 111 949| 5,004 507 
Liverpool Overhead Railway...., , 15, 1,482 1.54 + 148 + 3935 154 154 June 30! 69,152 8,426,976 787,010a | 1:97 |21:07a| 4,450 15 9 
Newcastle-on-Tyne Corporation , ,, 21 | 3, — em — 30 — | = = = | me = NS is A 
Portamouth Corporation........ „ 20! 1,228 942 | + 286 "c 29 — — ER zs E aoe New E — 
Sheffield Corporation .......... „ 22 3,951 — — — 464 — Mar. 25 191,837 | 49,176,631 | 35,791,995 (0°93 1201 4,190 782 
Southampton Corporation ...... „ 12 820 717 | + 103 — 11 — j 31 28,973 | 4,761,149 159 145 | 995, 2,630 — 
Sunderland Corporation ........ „ 22 967 887 i+ 80, — 19 17 „ FI] 57,307 | 13,569,808 | 1,170,207 101 11175 3,380 631 


* Includes maintenance of permanent way and proportion of profits 


à Half-year’s figures. — c Include rali and tram. 


@ Train 
d Total receipts. e Blectric traction only. Including one section of horse traction. 


id to the tramway companies for term of unexpired lease. 


mile. 


Supplement to “The Electrical Engineer,“ 


FEBRUARY 27, 1903. 


SIDE POLES FOR ELECTRIC TRAMWAYS. 
BY GEORGE d. BRAID, A. M. I. C. . 


The following calculations relate to the strength and 
stiffness of side poles used for . the overhead 
construction work for electric tramways. They are made 
in the hope of arriving at the most efficient form of 

le, and also that the engineer may be enabled to 
oretell the strength and stiffness of poles of any proposed 
dimensions before they are manufactured. 


PAVEMENT 


- — . 
2 
a ` OLS 
~ "e 


Fic. 1. 


The poles are usually fixed in a bed of concrete to a 
depth varying from 6ft. to 8ft., and subjected to a force 
near the top causing the pole to be deflected from ite 
normal position by a certain amount. This force acts at 
the point where the span wire is attached to the pole, and 
is due to the weight of the trolley wire, hangers, ears, and 
span wire, ite value being easily deduced Each span wire 
may be considered as supporting a length of trolley wire 
equal to the distance between two spans, in addition to the 
hangers and ears, or section insulators, etc., situated at that 
point. At curves the force acting on the pole may be taken 
as the resultant force due to all the pull-off wires acting on 
the pole. The effect of the guard span wire and guard 
wire is to slightly increase the force acting on the pole. 
The resultant force and its position can be easily deduced 
by the method of dealing with parallel forces. It will be 
found that the position of the resultant force is only very 
slightly raised above the point where the span wire is 
attached, and that its value 1s not much greater than that 


acting along the span wire. The general appearance of a 
side pole, with its mountings and attachmente, complete, is 
shown in Fig. 1, which also shows foundation on which 
pole reste. ` 

The simplest form of pole is that of a hollow parallel 
tube, as shown in Fig. 2 (a). Let D be the external 
diameter of the pole, and d ite internal diameter, and let 
T be the foree acting near top of pole due to tension of 
span wire, the point of attachment being a distance l 
from the ground. We have equation of elastic line, 
x and y being measured as shown in Fig. 2 (b)—viz. : 


1 Py M, (1) 
dæ EI 
where M is the bending moment at any section, 
XXand=T z; E = modulus of elasticity of material ; 


I = moment of inertia of the cross-section = Ši (D* - d*), 


d 


m 
— 7 


| 

| 

>T "^ 
| 
| 


Lin 


| . 
. 

* | 
— 7 
— 
J 


i 
| 
| 
! 
| 


iod 


X 


| 
. 
[] 
LI 
. 

i 


i 
4 
i 
i 
i 
f 
I 
‘ 
t 
1 
| 
i 
L] 
I 
! 
+ 
i 
| 
! 


~ 
_ 2 
— 


Fic. 2. 
Thus we have 155 (2) 
Integrating this, we get 
M E120 : (3) 
But we know EET when z=] .. Ci: 1 
Integrating again, we get 
anres. 
and as / = O when II. C " : I ae 
or, y= x x (5 -P r+ x (6) 


2 


Slope at point x= 0 from equation (4) is 


dy TP 
de” 2 T1 v) 
Deflection at point z= 0 from equation (6) is 
ee T P (8) 
8 E1 


The stress set up in the material at any section is got 
from the equation 
D.M 


S- 2 1 (9) 

DT 

H „ 
ence 21 x (10) 


and this is evidently a maximum when x =I; or, maximum 
stress induced in the material 
DTI (11) 


Fic. 3. 


Ezample.—Consider a steel pole 8in. diameter and 30ft. 
long sunk into the ground for a depth of 6ft. Let a force 
of 1, 000lb. act at a distance of Aft. from the top of the 
pole, and let the thickness of metal be Jin. Here we have 

= 20ft. = 240in., D=8in., and d=7in. Hence 
T 


I=" (85—7)—7 x1,695. 
64 64 


E for steel may be taken = 29,000,0001b. We thus get 
from equation (8): Deflection from normal at point of 
application of force 


1,000 x 13,824,000 x 64 
3 x 20,000,000 x r x 1,695 
Maximum stress induced in material from (11) 
8 x 1,000 x 240 x 64 
2 u 1,695 

Total weight of pole 
x (64 - 49) x 360 x 283 

4 
To find the total deflection at the top of the pole, let m 


= 1:0lin. 


= 1,154lb. 


21, 200lb. 
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a — 


be the distance from the top of the pole to the point of 
application of the force. Then, since this part is straight 
and is inclined at 2 where z= 0 (see equation (7), we 
get deflection at top of pole 


=y (at æ = O) ＋ m E £20) .. (12) 
Now, in present case = (at z= 0) from (7) 


1,000 x 57,600 x 64 


= 9119, 
2 x 28,000,000 x T x 1,695 


and as m = 48in., — x m = ‘57in., or deflection at top of 
£ 


pole = 1:01 + 57 = 2:48in. 

It is evident that as the stress in the pole is a maximum 
when z=}, and diminishes to zero as z approaches 0, it is 
more efficient to have the diameter of the pole at the top 
less than that at the bottom, as the pole, while remaining 
of the same strength, will be enusiderably lighter. This 
objeot is usually attained by making the pole in two or 
three portons, as shown in Fig. 3. The. joints are made 
by telescoping the tubes into each other as shown, the 
tubes being shrunk and swaged together without any 
liners. If the tubes be welded, the welds are arranged at 
120deg. apart from each other, as shown in plan (Fig. 4). 
The joints are usually tested by dropping the poles butt 
end downwards about half a dozen times from a height of 
say, 6ft. on to a solid iron block, and the joints then 


i 


Fre. 4. 


examined for any loosening or telescoping. In the case 


of this form of pole we have, as before, 
dy M Tz 

d? EI EI 

Between z=], and zx =l, we have I of constant value and 

= I,, hence we have for bottom section when integrating 


(13) 


dy T _# 
ns dn EI, 2 1% = 
and as oY = 0 when zl, xe — EI 2 
.dy T 2_ 72 
dn aELUs 135) . (15) 
Integrating again, we get 
. 
EIL GD e 
3 
andas y =0 when r=/, .. C= 21. x: i, 
jo hg 254 
or, Yon l @ -l x+ = hy) (17) 
Slope at point r =l, from (15) is 
T 2 
2 EL (la? - l4?) (18) 
Deflection at point 7 =l, fiom (17) is 
T. wr 2 
Y= spy (gs KH) s 09 


Returning now to equation (13), we have between r=], 
and «=1,, I of constant value I., so, integrating, we get 


for middle section 


— — 
— — 


dy T 


t c 20 
ME EET que 
dx EI, 2 T (20) 
Now, when =l, we have from (18) that 
dy_ T (S le) 
dr 2 E I, A 
Hence we have C,= 2. (ers — ‘4 
dy T /? l-l} le | 
—- 5 pU 
nS dæ 2E d I J, ee 
Integrating this 
= T T? 1425 = 435 SN L? " 
"agbntUn ) Ye. 02 


Now, when z — 1, we have from (19) tha- 
TUN (315 + 5 ü) 
3 ð 


2 EI, \3 
T 2/l5—l? 1,3 
Hence we have C = „ 1550 3 T, 2 ＋ i) 


or 


T ie re J 2 /1% J ky 
e 0 HE Xr Ww. E ? 4.2 \1 (23 
2 3 I, VL LÁ 3 | "^r | (23) 


2 
Slope at point x = Ii from (21) is 

dy T * -l2 17 12 

. f _+ 

dr 2E I, l, ) 
Deflection at point =}, from (23) is 


(24) 


st (* 5 5 U 4 1.5 h K. -21 4. K —3 12 ath’ 
2E . $1, 5 
25) 
Returning again to equation (15) we have, between 
2 Ii and c=0, I of a constant value I, so integrating wo 
get tor top section 
dy T æ 
J= KC 
din E II å 2 men (26) 
Now, when z=/, we have from (24) 
„ 450 
dr 2 E I. I, 
T 7/7 1%? l-42 dg 
m : (s $34 * 150 
Hence we have Ci 2E I. + , 1 
dy T nl 12-12 11 „ y : 
— - — E — +} Sa — — " 27 
zi à 2 E UI, I. I, „ e 
Integrating this 
T [s (Zo L?—1,2 NC) 
mou. tll + | 14. — 1 +C 28 
= seal, VIL I. ey 2 (28) 


Now, when z=}, we have from (25) 
T E 18-31, 1.5 J ladh 21? 3h +h’) 


2E 5 I, 31, 


2E 
Hence we have 
„ T 2 la - LS ly - 5 i? 
0 2E ory d soi 9. 
L2-12 12-12 1 
+( cas al 
2 (= z {3 l zi 5 l5 \ 
(z 42 I AA, 
N p 5| 
Slope at point c=0 from (27) is 
dy T = 112 — 2 d. 
< = ---- + Ls em ems o . . 30 
dx 2 EN I, I, L) (30) 
Deflection at point = 0 from (29) is 


(E be 


or, y= I 51 
2 E311 


(29) 


31 
I, I, T ea 


It isto be noticed that the deflection of the pole at 


£= 0, compare (8), is equivalent to 


the deflection of a parallel pole, seciion T, and l, long, 


— L 97 99 » » and 12 99 
+ » 37 » , » and l, » 
TT » » 75 ” 12 and A 39 
+ » » ) » I, and ly » 
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of sections. 


D — 


Now, this is apparent on inspection, and from this we 
are enabled to write down the equations for the slope and 
deflection, at the position z= 0, lor & pole of any number 
Let Ij, Iz, Ip . . . I., be the moments of 
inertia of these sections respectively, and l, lz l . . . lm 
be the lengths to foot of sections, measured from point of 
application of the force, then we have 


dy | T (E es te "e 


— — -———— — 


du 2 E I. uc 

112 - 1,2 E h ‘ (32) 
L |, 
and also 
— T Ins 2 b, is m Ins 
ii I, poc 
1,3 — 1,8 A ) 88 
+ T + I, : (83) 


Example.—Consider a pole 31ft. 6in. long fixed to a 


depth of 7ft., and let a force of 1, 200lb. act 4ft. from top 


of pole. The pole is of three sections as shown in Fig. 3: 
D, = 5˙5in., d,=4°7in., D,=6°75in., d,=5°85in., D, = 8in., 
and d,=7in.; 1,=30in., 1,=126in., and /,=246in.; also 
poles telescoped for a distance of 18in. at joints. Take 


E-29,000,000. Here I= Z x 427, I,= „ 905, and 
64 64 


l= ad x 1,695. Hence from (31) deflection at point of 


application of force is 
. L200 — 2465-126! 126 — 50 50 
3 x 29,000,000 T 905 Z 227 
64 64 


T 1,695 
64 


y= 


— 1,200 x 64 x 9,847 2.76 in. 
3 x 29,000,000 x r 


Deflection at top of pole is got from equation (12), which 
states that this = y (at 2 = O0) ＋ n x — 5 (at z = 0), where 
TP, 


m= distance of point of application of force from the top 
of the pole. 


We have value of E (at = 0) in (30), or in present case 


dy. 1,200 x 64 x 4498 — 
dr 2 x 29,000,000 x 1 
*. Deflection at top of pole = 2:766 + 898 
= 3°664in. 

Three poles of the above sizes were actually tested as 
indicated, and deflected as follows: No. 1 deflected 3iin.; 
No. 2 deflected 3jin.; No. 3 deflested 3fin.; or average 
measured deflection, 3°625in. From this it will be seen 
that the calculated value is within 1 per cent. of the actual 
tested value. The weight of the poles were about 1, 171lb. 

To find: the stress at any point in such a pole as the 
above, we have, as in equation (9) 

g.D,M_D,T, 
2 I 2 I 

For each of the three portions the stress is a maximum 
at the bottom of the portion—viz., where 1 = l, l, and 
l, respectively. 


— ‘0187 ; and as m = 48in. 


At 2 = li s DT, 
2 1, 
at x = 1 s. 1 A (34) 
and at z = l T 


e 


In the above example we have 


S, = 5:5 x 1,200 x 50 x 64 473b. 
2 xr x427 
S, 6°75 x 1,200 x 126 x 64 1,150lb. 
2 Xx m x 905 
S, = 8 x 1,200 x 246 x 64 _ 1,4201b. 
2 xr x 1, 695 


So that in no case is the stress set up in the material 
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sufficient to cause permanent set. If the jointe are desired 
to be made equally strong then, put S, =S, = S, or 


D, .- Pa ; Ds hs, 
I, I, I, 


Thus a pole 30ft. long sunk 6ft. in the ground, and 
having uA force applied 4ft. from top, and having 
diameters D, = 9in., d, =8in., D, =8in., d, = 7in., D, =7in., 
and di- in., should have /,=11ft. 7in., l = 15ft. 6in. 
where /,=20ft., if the joints are to be equally strong. 
This pole would not, however, be very stiff, and so in 
some cases it would be preferable to increase the length of 
the lower sections relatively to the top one. 

We now eome to the third form of pole—viz., one which 
tapers from a diameter D at the ground to a diameter d 
at the top. Such a pole is shown in Fig. 5. Let £ be the 
thickness of metal, and let diameter at any section be * 
Then diameter at z=} is k I= diameter at point of appli- 
cation of force; diameter at = ([- m) is k (- m) = 
= diameter at top of pole; and diameter at z= L is k L 
D- diameter of pole where it enters the ground. 


„ (L-l+m) = 529 ⁵ length of pole from top to 


D-d = 
D _@Lti . 2t 
d; also k=— „„ 
ground; also L' and p = D 7 
Now we have, as before, the equation of the elastic line 
„ 
d? EI 
and this in present case gives 
dy T(v-) | 
r 5 BEL (*r). {k ( —p)}4 | 
64 T r-l 
= l „ 36 
TEM A= (E= . n 
t E kt dèy * — 1 
l „ 57 
T 64 T * da? u$- (£ -py n 
To integrate this note that 
— LRL = ERE 1s NNRR = A 
t (=)) p(2r-p)(2 2-2 p+) 2ue-p 
B! r ＋ Ci 


2% 2 pr p! 
Hence the integral is of the form | 
Alog( 2) + Blog(27? —2 pz p?) -Ctan- 12^ P , (38) 
p 


To determine A, B, and C, differentiate both sides and 
equate coefficients; we thus get 


E peti? 0-1, 
2 p! 4 p d 2 p? 
We thus have 
r Ekt dy p—2l „* 2l-p 2 2 
"aT ue 2p log (2.c— p) + ap log (24? - 2 pz + p?) 
1 1 2£-p 
d ii "eror . . . (39) 


But Yu O when ;—L, and so we have 
6... 


— 2 7 v 
C, = ECC log (2 Lape d log (2 12—2 p L A »?) 


4p 
_ 1 tan 12 L 
2 p p 
or, 
TER dy p—2l 2l—p 9 
MS = = pies ok 2_Onr+ p? 
5 2 pi og (2 * ) + 4 p’ log (2 2? 2 px + p?) 
1 ,2z—p p-2l 
—— tan"! —-—£-£. log (2 L— 
tgi tnm e , log (2 L- 
2 l—p ; 1 2 L— 
„log (2 L?—2 p L4-p?) — , tan! = 
4 yi g ( p L+p*) or y 
(40) 


Integrating this we get a term of the form 


— — — 


(A z+ B) log (2 «—p)+(C «+D) log (2 72 — 2 pr + p?) 


4 (E z ) tan “P46 z. (41) 


where, as before, the constants are determined by 
differentiating and equating coefficients—i.c, making 
+B 
— p 
(C £+ D) (42-2 PR tan 1 2 . . (E F, P 

2 7 2 prt yp? p 2 72 2 pr + p 
identical with (40). This gi ves 
m de 


+C log (2 r? -2 p: +p?) + 


-" A * 
A log (2 .-p)+2 ae 


+G 


%% ENDE. ck 


Fic. 5. 


Thus we have 
te eus s unm L-p 
p 4 p 


64 T 2 
2L p L 
+( 4 75 1 6) log (e - 2 pe — pt) 


) log V 2) 


(2L-p? 1 


2L-p lug ed 
{ 2 L?-2 L p+r? 


4 p 


and deflection at point «=/ from (43) is 
_ 64T Y- pg 2L-p 
TS TER ap 5277 
_2Li-p(L+) lo 21 2% LAT 
a y 5 Ahr 2 


_L+l-p ( tn^ 2L-p — tàn"! 2 } (45) 
2p p P 
~ Ecample.—Consider a tapered pole 9in. diameter where 
it enters the ground and Sin. diameter at the top. The 
pole is 30ft. in length, and sunk for a depth of 6ft. into 
the ground, the thickness of metal being Jin. A force of 
1,0001b. acts on the pole 4ft. from the top—i.c., 20ft. from 
und. 
Here we have L = 36ft. = 432in. ; l = 16ft. = 192in. ; 


k—43,;p-—48; . L= 9 p, and I= 4p. Whence we 
get by substitution in (45) 
64 x 1,000 x 48. 
v x 29,000,000 
118 log „ log m (tan? 17 — tani) 
4p 7 4p 5 p 
_ 64,000 x 5,308,416 
z x 29,000,000 
x Pa (110 x ‘887 - 59 x 1/758 — 24 x 0832 ) 
p 
and as p — 48, this gives 
y = 85,000 x 5,508,416 | 000594 = 2-215in. 
29,000,000 x v 
Deflection at top of pole is got from equation (12), or 


dy 


= y (at x = 1) ＋ mx 4% (at z-l). But we have 


(when z — 1) in (44) —viz.: 


dy _ 
di 
64,000 x 5,308,416 1 (7 ||. ga7_ 1.758 1x 0832) 
29,000,000 x7 p à 2 
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TABLE A.—OOMPARATIVE STRENGTH, STIFFNESS, AND WEIGHTS OF DIFFERENT FORMS OF POLES. 
| 
Tapered pole. -Parallel pole. — ——Pole in three sections. — — 
— Maximum Deflection p. | 4, Maximum Deflection ! p, Maximum Deflection D., D., D. n. lu 
stress. | at top. Weight ' | stress. | at top. |Weight| stress. at top. Weight e 
E in. lb in. in. Ib. in | lb in. lb | in. lh in. in. im in. in. 
Equal strength. 8926 3176 1,000 9 3 | 8926 1°71 1,350 9 892-6 | 2:39 1.2859 8 7 1386 159 
Equal stiffness} 8926 | 3'176 1,000 9 3 | 1,367 3'176 1, 105 |7°41) 1,080 3:176 | 1,169 :8:25,7:25,6:25| 181 | 130 
Equal weight| 892°6 $176 | 1,000; 9 | 3 | 1,679 | 4:281 | 1,000 675 1,410 4°736 | 1,000 LE ers 53 173 | 117 
Now when z= L, and s we have | iud n rm x - x —01237 
So —P log (2 L-p)+- log (2 L?- 2 L p4- p?) „000, OOO rr p 
4 p 4 p 64, 000 x 2,504 x 01257 02002 
L- tan 2b-r ^. 29,000,000 x 7 
or, 2p p i . Cont EL 
XEM xy- (? -2L, 4 2 a) log (2 x — p) — pem 1 
64 T 2 4 p? B l 7 7 i: 
a. I To find the stress at any point in & tapered pole, we 
4 jr 4 p* q^ „ M 52 T z (z-1) i (46) 
T F =) tan 1 22-P o 2 I wk -G 
p - / 32 T L (L - !) 
* 9 at = L Ss X 6 no otan e 47 
+ [us "TAGES S sits tan 121) he r KE {Lt-(L-p} l on 
4 p’ 2]1?—2Lp-p 2p p 
a L In above example we therefore get for S 
. log (2 L —p)+ "'.lg(2L*-2Lp4p 
ap s LY y g( aa ) g _ 32,000 x 110,592 x 45x 48. 92. 6lb. 
! | | 7 x 2,465 x 110,592 
L- tan-1 2b-7 43 E 
"gp n ex (43) Total weight of pole = 1,000lb. 

Slope at point = from (40) is Comparing the tapered form of pole with a parallel 
ijv 64T Y 5 gias 25 2% pt pole and with one built up in three parallel sections, as 
„„ t éd t4 Idqog c +P" | shown in Fig. 3, we get various relations as regards strength, 
dx Ek \ 2p 2L-p ap 2 L* 25 LY | stiffness, and weight. Let us take the tapered pole given 

1 a 2l-p 42L-p in the above example and compare it with a parallel pole 
tap ( Mos 3^ tan Ea ) } (44) | and also a pole built up in three parallel sections—first, 


when they are equally strong; second, when they are 
equally stiff; and lastly, when they are equally heavy. 
Let the pole in every case be 30ft. long and the metal jin. 
thick, and let the pole be sunk to a depth of 6ft. in the 
ground, and a force of 1, 000lb. act on the pole at a distance 
of 4ft. from the top. The accompanying Table A shows 
the results obtained ; the letters refer to the parts shown 
in Figs. 2, 3, and 5. 

In the case of the pole built up in three sections, the 
lengths are so arranged so as to have the some stress set 
up in the material at both joints as at the ground ; this 
gives pole of minimum weigh; for a given stress. 

It will be seen from the table that weight for weight 
the most efficient pole, so far as strength and stiffness are 
concerned, is the tapered pole. It is to be noted that the 
limit to which we may reduce the diameter at the top of 
a tapered pole is governed by the tranverse strength of 
the material, for at the point of application of the force 
the stress due to shear will determine the minimum cross- 
sectional area required. 

As regards costs of production, the following are the 
approximate values of the above poles when supplied in a 
quantity, say 100, as quoted for by the well-known firm of 
Messrs. Stewarts and Lloyds, Limited : 


. Tapered pole 
. Equally strong parallel pole 
. Equally strong pole in three sections ... 
. Equally stiff parallel pole 
. Equally stiff pole in three sections 
. Equally heavy parallel pole ............... 
. Equally heavy pole in three sections 


**»982989902502282992-9980*52999652239960.97.20629922928 
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O e -300 00 CO CO 
jå 


- 
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This may be taken as representing first-class quality and 
workmanship. 

With improved methods of manufacture the cost of pro- 
duction of all these forms of poles will be reduced, and, 
at any rate, should poles in great numbers of any one of 
the three forms be required, the price of these poles would 
not vary very much from the others, and then it would be 
entirely a matter of consideration which was the most 
efficient form from a scientific point of view. 
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SOME NOTES ON THE ELECTRIC LIGHTING OF 
RATHMINES.* 


BY G. F. PILDITCH, A. M. I. E. E. 


I propose to lay before you this evening the more prominent 
details of the Rathmines electricity works. My choice is 
prompted, in the first place, by the fact that local under- 
takings are naturally of more interest to you than electricity 
works in general ; and, in the second, by the obvious maxim 
that each one should speak upon the subjects with which his 
acquaintance is most intimate. Ib is, I must add, a source 
of no little pleasure to recollect that these works, which so 
naturally suggest themselves as my subject, have not betrayed 
any weaknesses so far which would make me hesitate one 
moment in offering them to your criticism. 

Turning to the latest drawing, which shows the whole of the 
works set out in plan, it is interesting to distinguish between 
those features which are simply resultant of the conditions and 
those features which bear the impress of the designer's hand. 
Thus, for instance, the building consists for the most part of 
two large spans, boiler-house and engine-room alongside, the 
backs of the boilers lying parallel with the dividing wall. Where 
8 ls available this arrangement is almost inevitable, for 
shortness of steam - pipe connections and side-by-side progression 
of boilers and engines are two fundamental laws whose breaking 
may involve the undertaking in perpetual losses. 

Our arrangements, though to my mind the best possible, 
are, of course, not without defect, but this defect will only 
become apparent after largely increasing the capacity of the 
plant. In time, a station with parallel boiler-house and 
engine-room naturally exhibits a much greater increase in the 
line of boilers than in the line of generating sets, and the 
boiler-house ‘‘runs away from" the engine-room. This is 
very noticeable in works equipped with steam-turbines. 

Another feature which is perhaps resultant of the con- 
ditions, is the cooling tower. Without seriously disturbing 
our foundations, it was not easy to obtain a free supply of con- 
densing water ; artificial means were therefore adopted for cool- 
ing the waterthrown out from our condenser and for using it again 
repeatedly. A Klein cooling tower of the well-known chimney 
type was erected. A draught of air constantly rises through 
the interior of this tower when warm water is falling over the 
top, and by the evaporation of a small portion of the water 
the remainder is much reduced in temperature. In our case 
the reduction amounts to about 27deg. F. when a 300-kw. set 
is at work, and the water, relieved of these 27deg., is able to 
cause a vacuum of about 25in. It may be noticed that I 
attributed the whole of this cooling effect to evaporation. It is 
somewhat tempting to imagine that when we cascade water 
from a good height in mid-air, and thus bring every particle of 
the finely-divided spray into contact with the air, a large 
amount of cooling is due to the simple contact. This is not 
so. The fraction of the total 27deg. F. due to contact with 
eold air is negligible, practically the whole of it being due to 
evaporation, and a hot summer air, when dry, is much more 
effective in cooling than the damp, cold air of winter, though 
the Initial high temperature of the water in summer masks the 


advantage thus gained 


The position of the works with regard to thoroughfares has 
determined several matters which are fairly obvious. Extension 
of engine-room and boiler-house could not take place across a 
publio road, neither could it be allowed to swallow up the 
stack, hence the ‘‘ permanent" end of the building and the 
stack have been placed on the main road front. The stack has 
carried the economiser along with it, and the economiser in its 
turn has attracted the feed pumps. The train of circumstances 
does not even end here, for the road whence many cables have 
entered already and more will enter in future is answerable 
for the position of the switchboard, and the switchboard, to 
save copper, has summoned the battery alongside. The road, 
moreover, has settled the point of main entrance, the main 
entrance decides the lobby and general offices, and the other 
offices follow as a matter of course. 

To judge from my remarks hitherto, one might almost 
suppose that the designing of an eleotricity works is a purely 
automatic and self-determinant process. Given certain con- 
ditions, their combined force can produce one result, and one 
alone. This, strictly speaking, is absolutely true. There can 
be only one arrangement and design of works to produce the 
best effect. In the locating of the smallest pipe or switch 
or valve, there is obviously a predominating amount of reasons 
why that pipe or switch or valve should be placed in one corner 
rather than another. The perfect engineer can only hit upon 
the one position or design, therefore two engineers working 
quite separately upon the same site should produce identical 

esigns. 

Having now given you a list of those features which are 
easily traceable to the site or other local conditions, I will 


Paper read before the Dublin Local Section of the Institution of 
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a 


indicate a number of points which have been decided for us 


by our consulting engineer as a matter of his own particular 
choice. 

We might have had water-tube boilers or we might have had 
slow-speed engines. I understand that at the new Dublin 
works, which are being laid down by the same consulting engi- 
neer, both of these are to be used. Well, gentlemen, to 
discuss the relative merits of water-tube v. Lancashire and of 
high speed v. slow speed is a little more than I can attempt in 
the modest limits of this paper. I merely throw out these 
small matters for discussion elsewhere, as novel ideas that occur 
to me in passing. I am contented to put it on record that high- 
speed Willans engines and Lancashire boilers have served us 
excellently. Whilst acknowledging the good performance of 
our boilers, however, I owe them a little grudge. The brick- 
work has given a certain amount of trouble owing to the 
racking effect produced by the expansion and contraction of 
the boiler. Most of this trouble has oocurred in the back 
arches, where the bricks forming the first two or three rows 
have become loose and dropped down as the boilers cooled. 

In order to overcome this difficulty, I have had angle-iron 
bearers fixed across from wall to wall, and have built the face 
of the arches into these bearers. A space of about ljin. is left 
between the face of the arch and the boiler, and this space 
is filled up with boiler-covering material, which, being easily 
compressible, allows the expansion to take place freely. Since 
this modification has been carried out, we have not been pat to 
any further expense in this direction. The trouble may be 
thought of little importance, but as much emphasis is laid upon 
the liability to iig deterioration of brick casing in the water- 
tube boiler, I would certainly put it on record. A champion 
of the cylindrical boiler stated in the Mechanical Engineer of 
Jan. 17, that the brick casings of water-tube boilers were 
expensive to make and fit, their life extremely short, and their 
leakiness a by-word. It is true that the brickwork of a water- 
tube boiler suffers a far higher temperature, but, as far as I 
know, the trouble of longitudinal expansion met with in these 
works is quite unknown to the Babcock boiler. 

We have three Lancashire boilers, each 30ft. by 8ft., and 
capable of evaporating 7,000lb. of water per hour at 160lb. 
pressure and with feed water ac 60deg. F. A fourth will have 
to be laid down very shortly. The boilers are all fitted with 
Vicars's mechanical stokers, the gearing for which is driven by 
means of an electric motor, or alternatively by a small high-speed 
steam-engine. At one time an elaborate system of overhead 
bunkera was under consideration, but it was found that the 
saving in labour would not be sufficient to merit the additional 
icum outlay. The coal is, therefore, fed into the hoppers by 

and. 

Ample provision has been made for feedíng the boilers, there 
being a double-ram steam pump with din. by Gin. rams, an 
injector, and an electric feed pgmp. The feed water is passed 
through a Green's economiser, which is fixed in the usual way 
in a by-pass off the main flue. Before the water enters the 
economiser, however, its temperature is materially raised in a 
Berryman heater by means of the exhaust steam from the pump 
and condenser. The average temperature of the water on 
leaving the economiser is about 225deg. F. This is perhaps 
hardly as good a wesult as one would expect, but I think the 
explanation lies in the fact that a large percentage of the heat 
of the gases is wasted on the walls of the main flue, which was 
designed, of course, for a far greater boiler power than that 
already installed in order to allow for extensions. 

With regard to the generating plant in the engine-house, the 
original generators consisted of two steam dynamos, one having 
an output of 500 kw. and the other 150 kw. as an ordinary work- 
ing load. Both of these machines are capable, however, of 
giving 10 per cent. greater output for about two hours without 
undue heating. Each set consists of two four-pole dynamos 
coupled direct to a high-speed engine. Some rather satisfactory 
figures for steam consumption were obtained at a recent test 
made on the plants, the consumption for the large set being 
25'6lb. and for the small set 27°751b. of steam per kilowatt-hour. 
The tests were made under ordinary conditions, with the engines 
running on a vacuum of about 251in. A third set of generating 
plant is now being installed. The twin dynamos are by Dick- 
Kerr, and it may interest you to know that when testing this 
plant at Rugby a fortnight ago the whole load of 500 kw. was 
suddenly thrown off without any necessity forshiftiog the brushes, 
not a single spark being visible. In the old days an alteration in 
load on the switchboard meant an attendant at the brush rocker, 
and when the fall load was thrown on or off, we had to slew 
the brushes through an appreciable portion of the whole 
90deg. Rough files and plumber's rasps were a very useful 
store in those days, but in time they gave place to smooth- 
outs and emery cloth, until to-day we are practieally able to 
leave the commutators alone altogether. For condensing pur- 
poses we laid down a jet condenser capable of dealing with 
10, 000lb. of steam per hour, and it draws its water from the 
Klein cooler to which I have referred already. The condensed 
steam from the engines just about balanoes the loss in evapora- 
tion at the cooling tower. 
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Turning, now, to the battery and booster. The diagram 
(Fig. 1) will give youa very good idea as to the general arrange- 
ment of the connections. Regulating celle, with their numerous 
connections, easily become ‘‘earthed” if they stand at a 
sufficient pressure above earth potential. Even cells 100 volts 
above zero, when coupled to long naked rods of oopper, 
inevitably leak more or less, and it is the custom to make the 
outermost i.e., the cells at 200 to 240 volts—the 
“ regulators.” This leakage becomes intolerable when some 
50 conductors at each end of the battery are involved. The 
. way in which most people attack this problem is to increase 
the insulation of the connections, but extra special insulation 
in a battery-room, with acid fumes to right and left, is like a 
hot-house flower in a chemical works—it withers, droops, and 
dies. So Mr. Hammond decided to do away with the connec- 
tions altogether—from the outermost cells—and transferred 
them to the oells around the earthed or neutral point. The 
result is that instead of dealing with hundreds of volts from 
earth we merely deal with tens, and the leakage no longer 
troubles us. 

But the advantage of the system does not end bere. You 
will see that, in place of the usual double battery booster 
arrangement, we have only one machine at work on the regulat- 
ing cells. This brings me to another question. In most works 
a single dynamo for 440 volts would be used in parallel with 
the whole battery. At Rathmines two dynamos of 220 volts 
each are used, and with this advantage—the neutral point being 
conneoted to the middle of our three-wire system, we have no 
balancer. Each steam set isa balanoer in itself. It must be 
admitted, therefore, that the utmost has been done to minimise 
the amount of machinery uselessly in motion. The out-of- 
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balance current does not increase so rapidly as the load. There- 
fore, in time, we shall have no need to continue purchasing 
twin dynamo sets. One or two such balancing sets in parallel 
with single 440-volt dynamos will serve us perfectly well. The 
motor driving the battery booster is arranged to take current 
from either side of the three-wire system at will. This, in 
itself, is a further assistance towards balancing. We should, 
therefore, suffer but little inconvenience if the load became 
seriously unequal, but as this would affect the efficiency of our 
network, it still becomes advisable to maintain as good a balance 
as possible. In order to do this, a careful record is kept uf the 
exact number of lamps on each side of every circuit, and when 
@ new installation is to be connected, not only is the number : f 
lamps taken into consideration, but also the nature of the new 
load, our object being not so much to see that the actual number 
of lamps is mathematically divided as to secure an even balance 
of those lamps which are likely to be alight at the same time. 
By carefully considering each new installation in this way, I 
have been able to keep the whole system in very fair balance. 
The three-wire system of distribution has been adopted 
throughout, the pressure of supply being 220 volts between 
the middle and outer conductors, or 440 volts across the outer 
conductors. All the feeders and distributors are laid in cast- 
iron treughs filled in solid with pitch, but for house and lamp 
services steel-armoured cable is used without any further pro- 
tection. The feeders are all designed for a drop of 30 volts on 
full load, and the feeding points are so arranged that each 
feeder supplies an area of about a quarter-mile radius. As at 
ent arranged, the network is divided up into eight sections, 
each section being supplied by a separate feeder. The distribu- 
tion of the load up to the present is such as to permit of the 
network being split ap in this way without causing an undue 
drop in pressure at any given part. 


I might here mention a rather curious inoident that happened 
some time ago. About two o'clock one afternoon a fault 
occurred in a disconnecting box on the Palmerston-road section, 
which resulted in a dead short-circuit across the conductors. 
At the same instant another fault occurred in a house service 
box on the Rathgar-road section, which also resulted in a dead 
short-circuit across the conductors. I have never been able to 
assign any reason for these two faults occurring simultaneously, 
as the two sections were entirely disconnected from one another 
a E through the middle wire. I can only assume it was 
purely a matter of coincidence, but certainly a very strange 
coincidence. 

The middle wire of the system is insulated throughout, 
except at the station end of the feedors, where it is connected 
to earth through a recording ammeter. A 40-ampere fuse is 
inserted in the earthing wire with a resistance in parallel with 
it. By this arrangement, should a big fault to earth develop, it 
is at once reduced to about 10 amperes by the fuse blowing and 
putting the resistance in circuit. I think it will be generally 
agreed that some such arrangement as this is absolutely neces- 
sary on a three-wire system with the middle wire earthed, as 
without it a bad fault to earth on either of the outer conductors 
might easily blow the dynamo fuses, and thus cause a total 
interruption to the supply. Up to the present the average 
leakage to earth has been practically negligible, seldom exceed- 
ing | more than about ‘5 ampere, even during the time of heavy 
load. 

All the diseonnecting and feeder boxes are fixed in brick pits 
fitted with the usual pavement frames and covers. I have pur- 
posely avoided any attempt at making these brick pits water- 
tight, because my experience has always been that water will 
get into them no matter what precautions are taken to keep it 
out. I have accordingly worked on the assumption that water 
is going to get in, and have left plenty of ways through the 
concrete forming the bottom of the pit so that it will have no 
difficulty in soaking away into the ground. Of course, if a box 
had to be built in a particularly wet spot where the water was 
likely to rise above the level of the bottom of the box, I would 
make the box as watertight as possible and connect it to the 
nearest drain, but I am glad to say that up to the present it 
has not been necessary to treat any of the Rathmines boxes in 
this way. 

Our three-wire network of lead-covered triple-concentric 
cables being divided up into circuits, I had the option of con- 
necting the various circuits up by means of solid copper links 
or by fuses, and I must confess that these alternatives proved 
deserving of careful thought. Suppose that one elects to use 
solid copper links, then a fault at any point on the system may 
blow the main station fuses. Suppose that one elects to use 
fases in street boxes, then one is haunted by fuses which 
gradually perish and blow at less than their rated current, 
exactly at maximum load time. That is a sweet peculiarity of 
fuses. In the old days of street transformers in pits the great 
majority of the defective transformers announced their ailments 
during the early hours of the morning, light load, for some 
reason or other, being more trying to the insulation than heavy 
load. An automatic cut-out, again, is equally willing to break 
down at any moment during the 24 hours. But in that most 
simple of contrivances, the electrical fuse, the conditions most 
prejudicial to its existence are the conditions which obtain 
when that existence is most earnestly required. Its operation 
depends upon its destruction, and its destruction upon its 
operation ; that is the weak point about the fuse, and that, I 
think, is the explanation of a growing tendency to do without 
fuses altogether on switchboards and to replace them by auto- 
matic cut-outs. But an automatic cut-out is a thing that will 
not lie in a nutshell, and it wants to be carefully examined very 
frequently. Therefore, in deciding this knotty point, to fuse 
or not to fuse, one is on the horns of a dilemma. T have chosen, 
I believe, the less painful horn of the two. To face the prospect 
of all my feeder fuses going down one after another like a pack 
of cards was not very pleasant. So I decided to employ fuses 
in the disconnecting boxes. I have brought with me a sample 
of the pattern in use, and if fuses are to be countenanded at 
all, this, in my opinion, is an excellent form in which to take 
them. Certainly, plain copper fuses fastened under screws 
should on no account be put into boxes under the street. Con- 
sider the high temperature which copper wire attains with 
normal currents. A No. 18 wire which fuses at about 100 
amperes is cherry red at something over 40—that is to say, in 
ordinary running you are boiling up the surface of the pitch 
compound, you may even volatilise some of it, thus forming an 
explosive gas. At the identical moment when the proverbial 
old lady is walking over the box the fuse blows, the gas ignites, 
the lid rises with a paving slab on top, and the rest, as the 
novelist would say, is a blank." This is not the only trouble. 

At night the various fuses warm up the air in the box and 
cause it to expand, and if gas is being generated at the same 
time, it is quite possible for it tor each sufficient pressure to blow 
out the joint. In the morning the fuses cool down. The air, 
which forced out its way under heavy pressure last night, has 
spoilt the joint, so cold, moist air is now sacked inwards as a 


8 SUPPLEMENT TO THE ELECTRICAL ENGINEER, FEBRUARY 27, 1903. 


consequence of the vacuum on cooling. This moist air deposits 
part of its water, and the next night the same thing happens 
again, and so the cycle of operations goes on until we have a 
deep layer of water all round our fuses ; therefore, small screw 
contacts should be avoided, and the fuses should be kept as far 
away from the compound as possible. 

The subject of fuses brings me back to the main switchboard 
in the engine-room. It seems to me that far too little notice 
has been given in the past to the question of low-tension cut- 
out devices. When one considers the enormous currents that 
these fuses sometimes have to deal with, it seems obvious that 
the same careful attention which has been given to the arc- 
breaking question where high tension is concerned should be 
conceded in like manner to low-pressure working ; and yet how 
often one sees the fuses on a low-tension board, consisting of 
plain strips of metal, without any device whatever for breaking 
the arc, and fixed on the front of the switchboard, perhaps 
within a few inches of the switch handle. I am glad to notice, 
however, that makers of low-tension switchgear have given this 
matter more careful attention of late, and there are now several 
devices on the market which will break a heavy current quite 
harmlessly. 

The fuses provided for our extension panels are of a shunted 
type, and they appear to work very satisfactorily ; in fact, my 

vice is this: Use a copper or aluminium main fuse of open 
type and shunt it with a thin wire of high resistance muffled in 
a glass or fibre tube. Aluminium has a reputation for fusing 
with as little fuss as possible. Within certsin limits it acts up 
to its reputation, and I think, perhaps, it is the best of metals, 
all things considered, for a main fuse. When a dead short- 
circuits occurs with several hundred horse-power behind it, 
however, there would appear to be a temporary upsetting of 
the laws of nature. Even aluminium fails to grapple with 
these conditions, and we therefore shunt it with a fuse of much 
higher resistance. The effect is, of course, very simple. It is 
a principle already used in several high-tension devices. The 
main circuit is broken without any arc at all, for at the instant 
of dividing the shunt fuse is still keeping the two points at the 
same potential. Within a small fraction of a second, however, 
the shunt is broken also, but its path is a very long one, and 
it is ‘‘ damped by asbestos packing. I see no reason why 
this cheaper method should not be used for large machines and 
feeders in works of greater capacity than Rathmines. Of course, 
there is just this possibility: that a careless attendant may 
have allowed an empty shunt tube to remain in position. The 
oil-break fuse, therefore, has an advantage in this respect. No 
inspection of the shunt has to be made from time to time; 
there is no possibility of omissions, for either the fuse is there 
and carrying current, or it is not there, and the lights are out. 

To consider the switchboard as a whole, it is arranged in 
three separate panels, the positive switchgear being on the 
right-hand panel, the negatives on the left, and the neutral 
wire and booster switchgear on the centre panel ; the dynamo 
switches and instruments being at the bottom of the board, 
the omnibus bars in the middle and the feeder switches and 
meters atthe top. The positive and negative bars each consist 
of three copper bars fixed horizontally at the back of the board, 
the dynamo and feedar bars being fixed vertically on the front 
of the board. By means of plugs connecting the front and 
back bars tcgether all the feeders can be fed from one machine, 
or they can be split up and fed from separate machines if 
required. In order to minimise the expense of cables from 
the cells to the switchboard, the regulating switch has been 
fixed in the middle of the battery-room, and 1s worked through 
bevel and chain gearing from handwheels on the switchboard. 
The arrangement gives every satisfaction, and as the switch is 
placed centrally with regard to the regulating cells, a very large 
saving of copper is effected. I need hardly say that tho battery 
has proved of immense value for keeping the mains alive during 
the day, and for taking the night load when it is too light to 
keep an engine running with any degree of economy. 

I now come to the all-important question of street lighting. 
First, as regards the main roads. These are lighted by means 
of 108 open-type arc lamps, placed about 65-70 yards apart, the 
height of the arc being 18ft. above the level of the pavement. 
Arc lamps consuming 10 amperes are used, and they are run in 
series of nine lamps each across the 440 volts of the system. The 
posts are all fitted with lowering gear so that the lamps can be 
lowered to the ground for the purpose of trimming, and by this 
means two men are able to trim and clean the whole of the 108 
lamps in a single day. The suspension wire which carries the 
lamp passes up the pole and through the curved tube of the 
bracket-arm. The insulated leads to the lamp run through the 
same tube, but they are prevented from coming in contact with 
the lowering wire by means of a steel band, which passes 
through the centre of the tube and divides it into two semi- 
circular passages. The lowering wire rests on the bottom of 
the tube, and I must admit that I quite anticipated trouble 
from this source owing to the friction between the wire and the 


.the mains without weakening the system. 


tube. Iam happy to be able to state, however, that my fears 
in this respect were absolutely groundless, as after two years’ 
use not one of the wires shows the least sign of wear. 

Turning, now, to the lighting of the less important streets, I 
may say that this was y carried out by means of 
specially designed posts, each fitted with a double-arm bracket 
and with two 16-c.p. lamps, the switchgear being located in the 
base of the posts. The effect of these two separate lamps of 
16 c.p. each is, to say the least of it, not very satisfactory, and 
as the posts are very expensive it soon became evident that 
unless something better and cheaper could be devised for this 
purpose the lighting of our side streets would continue to be 
carried out by means of gas. The only chance of reducing the 
cost to any great extent was by adapting the old gas lamp-posts 
for electric light. I accordingly experimented with various 
types of fittings with a view to determining how a good effect 
could best be obtained. The conclusion I came to was that a 
single 52-c.p. lamp in an ordinary square lantern (after fitting 
the top of the lantern with opal glass) yielded an excellent 
result. Several of the roads in Rathmines are now lighted in 
this way, and *he general opinion seems to be that the 
eflect is very satisfactory. At first I was rather dubious 
a8 to the best means of connecting the lamp leads to 
This is an 
easy matter, of course, where access can be obtained to 
the base of the post, for the service cable can then terminate 
iu a small sealed box, and the lamp leads can be connected to 
it through a fuse in an ordinary porcelain holder. Such an 
arrangement is out of the question, however, when access to 
the post ia not obtainable, and it therefore became necessary to 
devise some other means. After careful consideration, I 
decided to bring the end of the concentric: main into a buried 
terminal box at the foot of the post, and to couple the lamp 
leads to the main therein, one wire being connected directly to 
the neutral wire and the other through an asbestos-covered 
fuse to the live wire. The box is then filled in with compound 
just as an ordinary house service box. A fairly large fuse is 
placed in this box, as it is only necessary that it should blow 
when a dead short-circuit occurs between the two leads, a 
small fuse being provided in the switch box at the top of the 
post to protect the lampholder, eto. i 

As the Rathmines undertaking is only a very young one, ita 
records of working are but few, but I feel that you may 
something of interest in the following data of the first year’s 
costs of generation and distribution : 


Item. Amount. Per unit sold. 
Coal and other fuel . 212735 85d. 
Oil, waste, water, and stores 89 06d. 
Wages of workmee n 422 28d. 
Repairs and maintenance . 22 15d. 

Works cost.. 2,017 ......... 1:34d. 
Rents, rates, and taxes ........................ 238 13d. 
Management ex penseees 584. 37d. 

Total costs . 82,774 ......... 1:84d. 


The coal consumption during the year was 1,699 tons, the 
amount used per unit sold thus being 10°5lb. The output, 
maximum load, and load factor were as follows : 

(A) Output: private, 112,968 units; public, 249,584 anite— 
total, 562,552 units. 

(B) Maximum load on feeders, 216 kw. 


(C) Load factor = A100 


B x 8,760 | 

When the supply started in October, 1900, there were only 
69 consumers connected to the mains, the lamp connections 
being as follows: private lighting, 2,480 8-c.p. lamps; public 
lighting. 2,660 8-c.p. lamps—total, 5,140 8-o.p. lamps. On 
Dec. 31, 1902, the number of consumers was 589 and the 
number of lamps connected as follows: private lighting, 
13,564 8-c.p. lamps; public lighting, 2,862 8-c.p. lupi total. 
16,426 8-c.p. lamps. 

Although we began business with a charge of 6d. per unit to 
the ordinary consumers of electricity for lighting, it was ulti- 
mately considered desirable, in order to give our consumers the 
benefit of the lowest possible price consistent with our expendi- 
ture, to reduce the rate to 44d. per unit. For the public lighting 
a charge of £18 is made for the arc lamps, and £3. 10s. per pair 
of 16-c.p. incandescent lamps. Power is supplied at Sd. per 
unit. These charges, it is estimated, will produce the following 
average prices in the current year: private consumers, 4:48d. per 
unit; public lighting, 2:20d. per unit—total, 5:25d.per unit. 

It will, I think, readily be conceded that for a town where 
coal is a pretty expensive commodity these are extremely 
moderate charges. I am glad to add, however, that notwith- 
standing these conditions, we feel assured of the attainment of 
a surplus profit after paying all our interest and sinking fund 
charges in our third year of operations. 


— 19:16 per cent. 
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NOTES. 


Royal Institution.—A general monthly meeting of 
the members of this institution was held on Monday after- 
noon, Sir James Crichton Browne in the chair. Several 
new members having been elected, the special thanks of 
the members were returned to the Worshipful Company of 
Clothworkers for a donation of £100 to the fund for the 
promotion of experimental research at low temperatures. 


Fothergill Prizes.—The council of the Society of 
Arts have decided to offer, out of the funds of the 
Fothergill Trust, à number of prizes at the Fire Exhibi- 
tion, which is to be held at Earl’s Court during the current 
year. For the best chemical fire-engines for town use 
shown at the exhibition one gold medal, two silver medals, 
and two bronze medals will be awarded, and the same will 


be offered for the most easily-worked long ladders to reach 


the aill of à window 80ft. above the level of the pavement, 
which shall also be capable of'being rapidly transported 
over roads of not more than 25ft. wide. 

St. Louis Exhibition.—In connection with the 
World's Fair to be held at St. Louis in the United States 
next year, a celebration of the centennial anniversary of 
the purchase of Louisiana territory will take: place on the 
30th of next month. A full programme has been arranged, 
which will be carried out under the chairmanship of the 
Hon. David R. Francis, president of the exhibition. The 
Prime Minister stated in the House of Commons this week 
that his Majesty's Government have accepted the invita- 
tion of the U.S. Government to take part in the exhibition. 
The extent to which this country will participate, and the 
exact modus operandi, are under consideration. 


Water Power in New Zealand. — Everyone 
interested in the material progress of New Zealand will 
concur in the resolution of the Government to engage two 
electrical experts to report on the adaptability of the 
rivers of that country to the generation of electricity for 
lighting, traction, and other purposes. We learn from our 
contemporary, the New Zealand Mining Journal, that these 
experts are to be drawn from the United States and 
Switzerland respectively, in which two countries the most 
progress has been made in water-power development. There 
is a general conviction that many of New Zealand's rapidly- 
flowing rivers are well suited for utilisation in connection 
with electrical transmission schemes, and there is no doubt 
that a cheap supply of light and energy in the various 
towns would give a great impetus to industrial life there. 


Birmingham Local Section.—We are informed 
that the discussion on Mr. A. M. Taylor's paper on 
* Network Tests and Station Earthing, read on 
Wednesday last week at a meeting of the above section 
of the Institution of Electrical Engineers, was adjourned 
until March 25. It will not, however, be possible to 
devote time at this meeting to more than a summary of 
the discussion, and those members who wish to add to the 
discussion are requested to send their contributions in 
writing to the hon. local secretary, the University! 
Birmingham, not later than March 19. They will then be 
sent to Mr. Taylor, who will communicate his reply to the 
whole discussion in abstract to the meeting on March 25. 
Copies of the paper can still be obtained on application, 
and station and mains engineers outside the area of the 
Local Section are invited to take part in the discussion. 


Niagara Power.—The agitation which has centred 
round the application of a private company for a franchise 
for the use of the power of Niagara Falls on the Canadian 
side seems likely to end in the appointment of a commig- 
sion of enquiry by the Dominion Government. A corre- 


spondent, telegraphing from Toronto, says that this 
commission will go into the question thoroughly, and 
outline a plan by which municipalities of the province 
may develop, transmit, and sell electrica] power from the 
Falls, presumably to the exclusion of private enterprise. 
The outcome will probably be the formation of a muni- 
cipal trading scheme on a large scale in which Toronto 
and other towns will be partners. Considerable delay 
must thereby be caused in the further development of the 
Falls on the Canadian side, while on the United States 
side increasing activity is being shown in the utilisation of 
the water in power production. 

London  Telephones.—Replying in the House of 
Commons to a question calling attention to the fact that 
the Post Office authorities about 18 months ago laid 


‘telephonic wires through certain parts of the Paddington 


district, and that the houses in the district have not yet 
been connected with the wires, Mr. Austen Chamberlain 
stated that the underground wires referred to were to be 


| connected with a new exchange which was being established 


in Bird.street, Oxford-street, and would be known as the 
Mayfair exchange. Unexpected difficulties occurred in 
the acquisition of the premises in which the exchange was 
to be situated, but the necessary structural alterations 
were begun in the autumn, and the Office of Works 
expected that they would be completed in about four 
months. The installation of the switchboard would then 
be at once taken in hand. He promised to do everything 
in his power to hasten the opening of this exchange. 
Junior Institution of Engineers. This institu- 
tion is holding its annual conversazione on Saturday, the 
14th inst., at the Westminster Palace Hotel, when the 
president ‘Colonel E. Raban, C.B.) and Miss Raban and 
the chairman (Mr. Kenneth Gray) and Mrs. James Gray 
will receive the members and their friends in the large 
hall from 7 till 7.45 p.m. Those who attend the con- 
versazione will find plenty of diversion in the programme 
which has been arranged. Mr. James Swinburne is giving 
a popular limelight lecturette on London Traffic: an 
Unsolved Problem,” in the lantern rvom, and for those 
whose tastes lie in another direction there will be concerts 
at stated intervals. Day’s band has also been engaged to 
play selections, and the Stephenson Hall will be set aside 
exclusively for this purpose. An exhibition of engineering 
and other models, which is being arranged, should have 
many attractions for the student, who will find there various 
objects of interest, including some electrical exhibits. 


Electric Traction on Railways.—Secret conclaves, 
it is reported, ara being held in London among the con- 
sulting engineers of all the large railways in England on 
the question of electric traction, which are regarded as the 
first steps towards arriving at an arrangement between the 
various companies for the adoption of a uniform system of 
electrical working. The delegates attending these con- 
ferences number between 50 and 60, and they have already 
had two sittings in London. The scheme which is said to 
be under consideration is described as being directed 
towards securing perfect uniformity in electrical plant, so 
that the rolling-stock of the various railways shall be able 
to travel indiscriminately over any of the lines. The task 
before the conference is by no means a light one, but if it 
does not succeed in deciding on any particular system of 
electrical working at the present time, some general 
principle will no doubt be arrived at by which the com- 
panies will agree to abide in any future consideration of 
the problem. 

London-Paris Telephone.—4A new convention drawn 
up by the British Post Office is reported to be awaiting 
the approval of the French authorities which will increase 
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the facilities for telephonic communication between this 
country and Paris. Under the provisions of the Franco- 
English Telephonic Convention, which was signed more than 
11 years ago, it has only been possible up to now to 
telephone to the French capital from London, the provinces 
being entirely excluded from such service. The conclusion 
of the present negotiations between the British and French 
authorities will abolish this anomalous state of affairs, and 
provincial communication with Paris by telephone will 
immediately be opened up. These facilities, however, will 
be restricted to subscribers to the Post Office system, and 
notwithstanding the arrangements which at present exist, 
whereby a subscriber bas the advantage of the two systems 
within a 25-mile radius of Charing Cross, in the event of a 
National subscriber wishing to avail himself of an Anglo- 
French call, he will of necessity have recourse to a Govern- 
ment call office. The authorities promise the publication of 
the new tariff within a few days. 

The Steam-Turbine.—The Hon. C. A. Parsons read 
a paper before the Cleveland Institution of Engineers at 
Middlesbrough last week, in which he gave an account of 
the various applications of the steam-turbine, which are 
so well known to engineers. A discussion followed, in the 
course of which Mr. D. B. Morison made the interesting 
announcement that an arrangement has just been con- 
cluded between Messrs. Parsons and Co. and Messrs. 
Richardsons, Westgarth, and Co., Limited, for the build- 
ing of steam-turbines at Hartlepool. Discussing the 
present paper, he declared that the steam-turbine com- 
pared favourably in steam consumption with the best types 
of reciprocating engine at present known to the engineer- 
ing world. Amongst the most striking of the results 
which had already been obtained with it were those 
recorded at Elberfeldt, where a steam consumption of 
18ib. per kilowatt-hour, or 11:9 per indicated horse-power, 
was got. In this country a consumption of only 11lb. 
had been obtained at the power station of the Newcastle 
and District Electric Lighting Company, a result difficult 
to equal and more difficult to surpass. Mr. Parsons was 
highly complimented on the success which had attended 
his work in connection with the steam-turbine, and the 
discussion closed with the usual vote of thanks. 

Mechanieal Handling of Material.—Such was the 
title of à paper read before the Institution of Civil Engi- 
neers on the 24th ult. by Mr. G. F. Zimmer, describing 
various forms of mechanical appliances in use at the 
present day for the conveyance of material from one point. 
to another in large works. Numerous types of elevators 
and conveyors were successively dealt with by the author, 
including coal elevators, mineral elevators, the cable con- 
. veyor, the band conveyor, and the pneumatic conveyor. 
The latter apparatus was designed by Mr. F. E. Duckham, 
the plant consisting of an airtight tank, from which a pipe 
is connected to the bulk of material to be conveyed. It 
is principally used for handling grain. The air is 
withdrawn from the tank by means of a second pipe con- 
nected to an exhauster, and as the air passes through the 
first-named pipe it draws the grain with it into the tank. 
Mention was also made of the arrangements provided in 
many modern power houses for automatic handling of 
materials, but from first to last the author made no 
reference to the electric telpher system, which is so widely 
employed in large works in the States for the conveyance 
of materials. The paper was illustrated by diagrams, and 
accompanied by numerous tables of data as to the capacity 
of elevators and conveyors of different sizes and speeds and 
the amount of power required for working them. 

The Gordon-Bennett Cup.—If the Bill introduced 
in the House of Cemmons last week to Icvalise the holding 
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of the Gordon-Bennett Cup Race in Ireland this year is 
accepted by the Government, automobilists participating 
will be given a free hand in the matter of speed. For this 
occasion only the speed limit of 12 miles an hour, which, 
of course, effectually puts a stop to any form of “ racing” 
in automobilism in this country, will be removed, and some 
very high rates of speed are expected to be recorded in 
consequence. It is probable that, should the Bill go 
through, the Automobile Club will consider the propriety 
of making an Irish automobile week of it. Sanction to 
run a kilometre course in Phwnix Park is being sought in 
the Bill, on the plea that cycle races have been allowed to 
take place there. Proceeding north to Newcastle, in the 
Mourne Mountain district, there will be a hill-climbing 
trial at Castle Wellan. Competitions between motor- 
driven boats off Queenstown are also being arranged, and 
at Cork racing cars will be shown at the exhibition. 
Another kilometre course, or a hill climb, may further be 
arranged there. The cotinty of Kerry proposes to give a 
cup for a hill climb in the neighbourhood of Tralee, and 
the tour will be extended to Connemara, Galway, and 
Mayo. The proposed course for the cup races lies partly 
in Queen’s County, county Kildare, and county Carlow, 
and covers some 116 miles of ground 


Street-Lighting in Edinburgh.—Although Edin- 
burgh was among the first of the Scottish cities to adopt 
the electric light in its streets, it seems to have arrived at 
a stage at which all progress in this direction has stopped. 
The result is that about three-fourths of the thoroughfares 
in the city are still iit with an effete style of gas lamp. 
Mr. Daniel Macfie emphasised this in a paper which he 
read before the Edinburgh Architectural Association last 
week, in which the street-lighting of the city was particu- 
larly alluded to He described as little short of a scandal 
the fact that in the twentieth century Edinburgh should 
have an antiquated style of gas lamp existing side by side 
with the electric arc lamp. At the present time only 
about 38 miles of streets in the city are lighted by elec- 
tricity, the remaining 150 miles within the city boundaries 
depending entirely on gas for artificial illumination. More- 
over, no sustained effort seems to have been made to 
improve the system of lighting already existing. While 
pointing out these facts, we think the author went rather 
wide of the mark when he. stated that, on account 
of the cost of electric lighting, a halt must be called 
in this direction, and advocated an enquiry into 
what steps should be taken to improve the present 
system of gas lighting by the adoption of some up-to- 
date form of gas-burner. As a matter of fact, street- 
lighting by electricity has never been so economical as it is 
to-day, and it seems to us illogical in the author to suggest 
that the extension of the electric light to other parts of the 
city now would involve increased cost, which would not be 
proportional to the advantages of adopting electric lighting. 
As the author stated, the question is clamant, and will not 
brook delay in the public interest, but we think the 
solution of the present difficulty will be found in the 
adoption of the electric light in those streets which are now 
relegated to the comparatively inferior illumination of the 
gas lamp. 

Electrolytic Conduction.—A paper by Mr. H. E. 
Patten describing some experiments he had made on the 
influence of the solvent on electrolytic conduction is 
abstracted in the February number of the Journal of the 
Chemical Society. It seems that the author first determined 
the effect of the addition of various solvents on the specific 
conductivity of a solution containing 17 per cent. of pyridine 
and 85 per cent of acetic acid. The compounds added were 
benzene, toluene, xylene, cymene, naphthalene, amylene, 
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water, methyl alcohol, ethyl alcohol, acetone, methyl acetate, 
methyl nitrate, iso-butyl nitrate, chloroform, carbon tetra- 
chloride, bromoform, ethyl bromide, propyl bromide, 
amyl bromide, ethylene bromide, butylene bromide, 
methyl iodide, ethyl iodide, amyl iodide, benzonitrile, 
nitro-benzene, benzaldehyde, amyl hydrosulphide, and 
ethyl xanthate. Similar experiments were also made 
with a N/10 solution of silver nitrate in pyridine. 
With the exception of water in the first set, and methyl 
alcohol in dilute solution in both sets, the addition 
in all cases produces a lowering of conductivity, this being 
proportional to the concentration up to concentrations 
of about 40 per cent. The author states that for analogous 
substances this lowering is roughly proportional tothe number 
of gramme-molecules of diluent added, but the numbers 
recorded in the tables hardly warrant this generalisation. 
The: lowering of the specific conductivity is proportional 
neither to the dielectric constant nor to its coefficient of 
association, nor does it appear to bear any relationship to 
these properties. The author considers that the results do 
not accord with the dissociation theory, and the numbers 
obtained for the dissociation from the conductivity experi- 
ments and from cryoscopic observations are not concordant. 
The author considers the conduction of electricity by 
solutions to depend on the formation of a compound by 
the solvent and solute, and the degree of conductivity to 
depend on the constituents of this compound and possibly 
on their arrangement. 


Model Country House Installation.—There are 
many instances of the installation of small private electric 
plants in the rural districts for supplying light to country 
mansions, but in the majority of cases the electric current 
is generated by steam or oil engines, and very seldom do 
we find that the water power available at such places has 
been sufficient to take the place of either steam or oil for 
this purpose. Our attention, however, is called to a mod ul 
installation which has just been completed at a country 
mansion in Ulster, Ireland, which derives ite motive forve 
from a small brook which runs along the side of the 
carriage drive leading up to the house. For quite two 
generatione this water power has been lost, but formerly 
the water was used for irrigation purposes at a spot 
quite close to the house, where a couple of weirs 
were found to exist. In the present installation 
these have been taken advantage of, and the water is 
diverted to a piece of land forming a natural pond, where 
the water is stored. The water is led from the pond 
through 24in. pipes to the flume over the turbine-house. 
and a fall is obtained of 20ft. This turbine is direct-con- 
nected to a dynamo generating at 220 volts, and current is 
conveyed by overhead wires to the house and farmyard, 
where it is utilised both for lighting and power purposes. 
In the house alone there are 110 incandescent lamps 
installed, some of 16 c.p. and some of 32 c.p. At the 
farmyard the installation includes a 10-h.p. motor which 
drives a sawmill, replacing a steam-engine of 8 h.p. which 
was previously employed for this purpose. Electric power 
is also used for operating a threshing machine and turnip- 
cutter, and several smaller machines also derive their power 
from the same source, thus saving a great deal of labour. 
In the dairy a 5-h.p. motor has been installed for operating 
the butter-ehurn, and here the advantages of a perfectly 
uniform speed are apparent. Altogether, the installation, 
which was carried out by Messrs. Smith and Parkes, of 
Belfast, with Mr. R. V. Macrory, of Londonderry, as 
consulting engineer, is a very complete one in every 
respect. 

Experimental Wireless Systems.— When so much 
attention is given as lately to Mr. Marconi and his exploits 


in long-distance wireless telegraphy, we are apt to forget 
that there are other equally enthusiastic workers in the 
same field whose efforts, however, have not gained the same 
publicity. Experiments with Mr. Maskelyne’s system have, 
for instance, been carried on under the personal supervision 
of the inventor, who is working in conjunction with the 
Eastern Telegraph Company. Eminently successful resulta 
are stated to have been achieved with this system at 
Porth, in Cornwall. The experiments have been directed 
rather towards perfecting the speed of transmission 
and accuracy of messages than to transmission over 
long distances, although messages have been exchanged 
over a distance of 50 miles with esse. Much experi 
mental work has also been done lately with the system 
which Sir O. Lodge end Mr. Alexander Muirhead: are now 
engaged in perfecting. Two of the newest of the cable 
repairing ships of the Hastern Telegraph Company have 
been equipped with apparatus on the Lodge-Muirhead 
system, the use of which is expected to result in a great 
saving of time in cases of breakdown of cables, enabling 
wireless telegraphic communication to be set up between 
these vessels and the telegraph company’s station at Porth. 
These vessels are about to proceed to the Dutch possessions 
in Borneo to lay a new cable. Sir O. Lodge and Dr. 
Muirhead have been experimenting with their system 
between Elmer's End and Downe, in Kent, and also between 
Holyhead and Howth, successful results having been 
obtained in both cases. All who have seen the new Lodge- 
Muirhead system at work in Kent, or during its marine 
trials, speak in high terms of its performance, and pronounce 
ite results in clearness and rapidity of transmission to be a 
great advance over other systems. An exceedingly sensitive 
coherer has been devised by Sir O. Lodge, which is claimed 
to possess the advantage of requiring no decoherer and no 
relay circuit. It works direct on to a Kelvin-Muirhead 
siphon recorder, and gives signals which are almost up to 
the level of the best submarine telegraph work. Of the 
present experiments, more definite information will probably 
be available before long 


Third Rail.—In the Electrical World recently some 
interesting observations were made as to the working of the 
Boston Elevated Railway during the past 18 months. 
This line was opened for electrical working in June, 1901. 
In the first instance the contact shoes used to collect the 
current from the third rail depended on gravity alone for 
ensuring a constant connection. On recently-constructed 
cars springs have been added for this purpose, but it is not 
clear that any great fault has been found with the use of 
gravity alone for maintaining the connection. Contact shoes 
are provided on both the front and rear carriage of the train, 
80 that a single rubbing contact is not relied upon. There 
has been no serious trouble from short-circuits between the 
third rail and the running rails, either on the elevated 
structure or in the subways. This is attributed to the 
fact that the rails are worked in sections and that the cut- 
outs soon isolate any short-circuited section. Owing to 
the moderate length of the sections, the third rail is divided 
up into short lengths, which would not be possible if it 
were used as a feeder. Trouble has, however, been found 
in the insulators used to support the third rail. On the 
elevated section this rail is usually mounted in iron chairs, 
which are attached to the wooden ties. Each of these 
chairs is made of two iron castings—one of which fits over 
the other—with a layer of insulating material between. 
Owing to the small surface of insulating material between 
the two iron castings, considerable trouble has been experi- 
enced. The layer of moisture which collects on the surface 
in wet weather causes leakage, and ultimately sets up 
arcing. There should be no difficulty, however, in increas 
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ing the length of path for such leakage over the insulating 
material. In keeping the third rail free from ice, a steel- 
wire brush in front of the shoes has been found serviceable. 
The general conclusion from the 18 months’ trial, is that 
the third-rail system for electric traction is quite reliable 
in all sorts of weather. In this case a single contact rail 
is used, and the two track rails are employed as return. 
On our underground lines in London with the insulated 
return the problem will not be any more difficult, except 
. when films of ice form on the surface. This trouble is not 
likely to be often experienced under the English climatic 
conditions. 

Municipal Trading at Bradford.—Some striking 
figures are available showing the success of municipal 
trading in the city of Bradford in the fingncial year which 
ended on March 13, 1902. These figures, hitherto unpub. 
lished, have just been issued by the Corporation in their 
Blue-book, and afford asplendid example of the beneficial 
results of trading by municipalities. In the net result it 
is shown that during the year named the total income from 
the trading departments of the Bradford Corporation was 
£564,467. The expenditure, exclusive of interest and 
sinking fund, was £348,839, or a profit of £215,628, which 
represents a return of 5 per cent. on the capital invested 
of £4,262,781. The productive departments of the Cor- 
poration floated as a public company on a 34 per cent. basis 
of interest at the end of March last, when the tramway 
system was comparatively incomplete, would yield a capital 
of £6,160,800, a sum sufficient to pay off not only the 
liabilities on the productive undertakings, but practically 
the whole of the Corporation debt of £6,577,947. No less 
than seven separate undertakings are conducted by the 
Municipality—z.e, the water, gas, electricity, markets, 
tramways, cemeteries, andconditioning houses—which latter 
are establishments for testing textile products. The income 
from the electricity undertaking during the year named 
amounted to £52,810, and the expenditure, excluding interest 
and sinking fund, to £50,079, leaving a profit of £22,731, or 
a percentage of 5:875 on the capital of £387,012 invested. 
From the tramway undertaking the income was £70,214, 
and the expenditure £58,456, leaving a profit of £11,778, 
or a percentage of 4160 on the capital invested of 
£282,880. These figures, however, are insignificant to 
what may be expected in the present year, since the 
Corporation have acquired the whole of the lines in the 
city. Indeed, a revenue of £150,000 a year from the 
tramway undertaking is looked forward to when electrical 
working is applied to the whole system. It will be agreed 
that the above figures representing the financial result of 
the city’s trading in the year 1901.2 are eminently 
gratifying to advocates of municipal trading, especially 
when it is considered that the water, gas, electricity, and 
tramway tariffs and other charges, are all substantially 
below what private companies ask from their customers. 

Electric Traction Without Rails.—In the Elektro- 
technische Zeitschrift for the 26th ult. a very interesting 
description appears of a heavy electric road traction service 
which has the novelty of working without rails It has 
been installed recently in the little village of Greven- 
brück, in Westphalia, and is known as the Schiemann 
system. The service is used principally for the convey- 
ance of limestone from large quarries in the neighbour- 
hood to the railway station, a little over a mile away. The 
stone is loaded in wagons carrying five tons each, and two 
such wagons, together with a locomotive, form an ordinary 
train. The locomotive is equipped with two 25-h.p. motors, 
and the weight of the complete train is 20 tons, of which 
10 tons are the useful load. In good weather as many as 
four wagons can be attached to the locomotive, the weight 
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of the train being then 54 tons, of which 20 tons repre- 
sent the freight. In snowy and frosty weather the loco- 
motive wheels have cross-pieces screwed to their rims. 
Current is supplied tothe motors from a neighbouring supply 
station by means of two conductors. Collection is effected by 
means of contactshoesof special form, arranged to permit the 
locomotive to move to a distance of about four yards on 
either side of the conductor to enable it to avoid other traffic. 
The speed of the train is about four miles an hour. The 
eurrent consumption depends on the condition of the roads, 
and is about 15 to 20 amperes for the unloaded train, and 
about 50 amperes at 550 volts for the fully loaded train 
on à dry and level road. The difficulties to be overeome 
in this particular case were considerably augmented by the 
fact that the roadway passes over an old and badly kept 
bridge only a little over four yards wide and about 108 
yards long, having. gradients of 1 in 25 and two sharp 
bends of 64 or 74 yards radius. These difficulties were, 
however, overcome by the adoption of the system without 
rails. This is probably the first attempt to deal with 
such considerable loads by means of electricity on the 
ordinary highway, and proves that it is not only by light 
railways that the benefits of cheap carriage can be obtained. 
Electric traction without rails would seem to be especially 
suitable for eonnecting up small villages, and would give 
a new importance to country highways. A similar service, 
more especially intended for passenger traffic, has already 
been at work in Saxony for over a year and a half, and 
served as a pattern for the present installation 


London Underground Railways.—The inevitable 
course in the cireumstances has been taken by the Govern- 
ment in regard to the new proposals for underground 
railways in London before Parliament this sessiun, and the 
majority of them, as was generally anticipated, are to be 
held in abeyance till the Royal Commission on means of 
locomotion has enquired into the subject and made its 
report. So much was announced by Mr. Jeffreys, deputy 
chairman, in the House of Commons on Monday, he having 
arrived at this decision in conference with the Chairman of 
Committees of the Lords and the President of the Board 
of Trade. The Bills which are not to be considered this 
session are either for entirely new schemes, or for new 
lines and extensions of authorised schemes. They are the 
Central London Railway (New Lines) Bill; the Great 
Northern, Piccadilly, and Brompton Railway (New Lines 
and Extensions) Bill; the North-West London Extension 
Bill; the Clapham Junction and Marble Arch (No. 1 and 
No. 2) Bills; and the Metropolitan District Railway 
(Works) Bill. The only schemes which are to be allowed 
to go forward this session in the usual way, with the 


exception of the City and North-East Suburban Electric 


Railway Bill—which for some reason is to be permitted 
to proceed—are the Charing Cross, Euston, and Hamp- 
stead Railway Bill; the Great Northern, Brompton, and 
Piccadilly (Various Powers) Bill, and the Baker-street and 
Waterloo Railway (Transfer) Bill. Itshould be stated that 
these Bills do not embody any new scheme of railway, and 
will thus have no direct bearing on the problem which has 
to be considered by the Royal Commission. The members 
of the Commission held their initial sitting this week, at 


which the general lines of procedure were discussed and 


decided on. Sir Herbert Jeykel and Colonel Yorke, . 
representing the Board of Trade, are to be examined first 
as to the existing state of tramway and light railway 
legislation. The next meeting for the purpose of taking 
evidence will be held on 13th inst. As regards the 
admission of the Press and the public to future sittings, the 
Commissioners were of opinion that both should be admitted 
so far as the accommodation of the room would reasonably 
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permit. Although practically all the Bills which ask for 
powers to carry out new schemes are to be shelved for this 
year, their promoters will certainly have the right to go 
before the Commission and present their individual cases. 
Thus, it is the Commission, and not Parliament, that will 
witness the preliminary struggle for new routes for tube 
railways in London, and in this way the Commissioners 
will the more readily be able to decide on some general 
plan for the guidance of the parliamentary committees 
when such schemes as may be generally approved are 
referred to them. 


The German Electrical Combine. — Further details 
are to hand of the arrangements for the ultimate amalga- 
mation of the principal companies in the German electrical 
engineering industry, which we announced as having been 
proposed between Messrs. Siemens and Halske and the 
Schuckert Company some time back. The new combina- 
tion will be known as the Siemens-Schuckert Works Com- 
pany, with a capital of £4,500,000, which is to be assigned 
in nearly equal parts to the two companies concerned. 
Of this total capital four millions sterling will be paid up 
in full. The agreement comes into operation as from 
April 1 next, when the businesses of the respective com- 
panies will be taken over at their book values, and will 
stand for those amounts in the accounts. The agreement 
provides for a division of the profits after the first six 
years, which are to be considered as a transition period, in 
the proportion of 55. per cent. to Messrs. Siemens and 
Halske and 45 per cent. to the Schuckert Company. Each 
firm will be responsible for its own outstanding liabilities, 
and will also bear individually the loss of any assets which 
may not be recovered. These conditions have yet to be 
approved by the proprietors of the respective concerns, but 
little doubt is entertained as to the necessary sanction 
being obtained. It should be mentioned that the present 
agreement only includes the manufacturing and sales 
departments in the heavy engineering branches, excluding 
the shares or securities held by both companies in other 
concerns, as well as their individual interests in 
tramway and other electrical enterprises. The works 
which will be transferred to the amalgamated company 
include the Nuremberg factory of the Schuckert Com- 
pany, and the dynamo works at Charlottenburg and the 
cable factory at Berlin of the Siemens and Halske Company. 
Comparing the above arrangement with that which was 
entered into between the Allgemeine Elektricitáts Gesell- 
schaft and the Union Electricity Company last December, 
we find that in the latter case the agreement is for a period 
of 35 years, and provides for a pooling of the profits in 
the proportion of fifveen-nineteenths to the Allgemeine 
Company and four nineteenths to the Union Company, the 
arrangement comprising the whole of the undertakings and 
transactions of the two companies. Reverting to the 
present combination, it may be interesting to give a few 
figures relating to the past work of the two concerns which 
are amalgamating. As regards the Schuckert Company, 
its original capital when it was formed in 1893 was 
£600,000, which, however, has been increased until it now 
stands at £2,100,000. It has also an issue of bonds 
amounting to £1,750,000. It has paid as high a dividend 
as 15 per cent. in two succeeding years, the dividend for 
the three previous years being at the rate of 14 per cent. 
During the first two years of its existence the company 
paid dividends of 9 and 10 per cent. respectively. A 
reverse, however, was experienced in the last financial year, 
which resulted in a loss of over £750,000. On the other 
hand, the Siemens and Halske Company has paid 4 per 
cent. in the past two years respectively, but before 
the present commercial depression settled on Germany it 
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was distributing an 8 and 10 per cent. dividend for some 
years. The present capital of the Siemens and Halske 
undertaking is £2,725,000, having been increased from its 
original capital of £1,750,000 to that amount by suceessive 
stages. Bonds to the extent of £1,500,000 have also been 
issued. The new combination, following on the lead of the 
Allgemeine Company and the Union Company, is an attempt 
to improve the present depressed state of the electrical 
industry in Germany in general, and the business results 
and financial positions of the amalgamating companies in 
particular. 

Institution Visit te Italy.—Full particulars of the 
arrangements for the visit to Italy next month are now 
being sent out by the Institution of Electrical Engineers to 
its members, who, if it be their intention to join the party, 
must notify the secretary of the fact as early as possible, 
and not later than Tuesday, the 17th inst. The party will 
be divided into two sections, the first leaving London on 
Wednesday morning, April 1, and proceeding to Como, viá 
Lucerne, the second leaving London the following morning, 
and proceeding direct to Como, where the two sections 
will join forces on the Friday afternoon. The programme 
of arrangements during the stay in Italy will be subject to 
alterations, but the following fixtures have been provi- 
sionally made : On Saturday, April 4, a visit will be made to 
the Valtellina railway, travelling by steamer on the Lake 
of Como to Varenna, thence by electric railway to Sondrio. 
After lunch the Marbegno power station and a sub-station 
will be inspected, and the party returns to Como by rail- 
way and steamer. The following day being the Sabbath, 
a visit has been arranged to the tomb of Volta. On 
Monday, the 6th, the Milan-Gallarate electric railway and 
the Tornavento power station will be the attractions, 
followed on the Tuesday by a visit to the power station at 
Paderno, and to Messrs. Garazzi’s silk works. Milan will 
be visited on the following day, where the Royal 
Technical Institute, the central electric station, the 
telephone exchange, and various engineering works 
will be open to inspection. On Thursday, the 9th, 
visits have been arranged to the Vissola power station, to 
Messrs. Tosis works, and to Messrs. Frua and Banfi’s 
cotton mill, the party travelling by electric railway, canal 
boat, coach or carriage, and railway. The official visits will 
be over on the Thursday evening, but unless members 
specially wish to proceed home or elsewhere by night 
train, they will find it more convenient to stay in Milan 
until the following morning. Arrangements have been 
made accordingly. Members will be able to get return 
railway tickets at reduced rates to Rome, Florence, Venice, 
Genoa, and Turin, should they decide to extend the visit. 
The Institution is making arrangements with hotels at 
Lucerne, Como, and Milan for the accommodation of the 
party, but unless special instructions to the contr&-y are 
received from any member, it will be taken for granted 
that he wishes to be lodged in the Hotel Plinius, and he 
will, if possible, be placed there during the stay at 
Como. Arrangements have also been made for obtaining 
tickets for the journey between London and Como and 
back at reduced rates, and various other facilities are being 
offered by the railway companies for the convenience of 
the visitors. The total amount payable in advance by each 
member taking part in the visit, including railway fare, 
hotel accommodation, and incidental and [Institution 
oxpenses, is £19 first-class and £16. 10s. second-class for 
those starting on April 1, and 8s. less per head for those 
starting on April 2. Members should particularly note 
that no applications for participating in the visit can be 
considered which are not in the hands of Mr. McMillan by 
Tuesday, the 17th inst, 
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EASTBOURNE ELECTRICITY WORKS. | 


—— 39 ———— 


The town of Eastbourne was one of the first to intro- 
duce electric light, and the inauguration of the new works 
yesterday showed that the town is still well to the fore 
in such matters It was in 1882 that the Eastbourne 
Electric Light Company was incorporated to work some 
concessions using the Brush system. ‘The sea-front was 
lighted in September of that year, and Eastbourne claims 


MR. A. H MAUDE, 
CHAIRMAN OF ELECTRIC LIGHT COMMITTEE. 


to be the first town on the South Coast to have the front 
electrically lighted. Some groups of incandescent lamps 
for private supply were connected up in series with the 
arc lamps, as was also done subsequently at Hastings. 
The inconvenience of grouping a number of lamps in 
parallel so as they might take the current required by 
the arc lamps soon put this system out of court, and an 
alternating-current system with transformers on the con- 


Fie. 1. The Old Electric: y Works occupied the Ground Floor of this Building. 


sumers' premises was introduced in 1885. The first plant 
was laid down at the old waterworks, but was soon 
moved to a brewery in Junction-road. This is illustrated 
in Fig. 1, while Fig. 2 gives the interior view of the engine- 
room, which occupied the ground floor. Countershafting 
and belts innumerable characterised the first plant installed 
in this low-pitehed engine-room, but additions wero made 
with high-speed engines direct coupled to the alternators, 


DR. C. O'BRIEN HARDING, 
MAYOR OF EASTBOURNE, 


as will be seen from Fig. 2. The company enjoyed the 
distinction of having 10d. per unit as the maximum price 
it was allowed to charge under its provisional order. The 
actual price charged was high, as will be gathered from 
the fact that in 1896 the average income obtained RE 
unit was 9:900, and was close upon 8d. in 1897. The 
company was eventually induced to transfer its under. 


MR. J. K. BRYDGES, M.LE.E., 
BOROUGH ELECTRICAL ENGINEER, EASTBOURNE, 


takings to the town for £85,000 in January, 1900. 
Mr. W. C. C. Hawtayne was then retained as consulting 
engineer, and the works described below have been 
designed by him. The then borough engineer, Mr. 
R. M. Gloyne, has been responsible for the architectural 
work, and the borough electrical engineer, Mr. J. K. 
Brydges, has superintended the carrying out of the elec. 
trical work on the spot. 

These new works are situated at the east end of the 
town, far away from the better-class residential districte. 
They adjoin the old refuse destructor, which is shortly 


Fic. 2. The Enine Room at the Old Brewery, now dismantled, 


to be remodelled, and the air-compressing plant for tke 
sewage pumping is also installed in adjacent buildings. 
Two sides of the works are surrounded by the green- 
houses and gardens in which the Corporation raises the 
plants required for the public garden. So far, however, 
Mr. Brydges is not using the electric lighting machinery 
in the daytime for stimulating the growth of these 
plants. The new buildings were commenced in 1901, 
and were completed by the middle of last year. A 
supply was commenced from the new works on June 10, 
1902, and the work of changing over upwards of 700 
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consumers’ connections from the old supply to the new was 


proceeded with day and night. During this time both gene-, 


rating stations had to be kept running ; the old alternating- 
current plant was finally shut down at 6.40 a. m. on July 24, 
1902, after having run continuously from August, 1884. The 
old arc lighting engine and dynamo, however, continued 
to run until Jan. 6, 1905, as the erection of the new arc 
lamps on the parade was not then complete. Immediately 
the machinery at the old works was shut down, the work 
of transference of the three modern direct-coupled engines 
and dynamos and three boilers was commenced, and the 
whole have now been removed by and under the superin- 
tendence of the permanent staff of the electricity depart- 
ment without any accident. Simultaneously with the 
construction of the building and new machinery, an entire 
new system of high-pressure cables was laid from the new 
works to a series of underground transforming chambers, 
built in different parts of the town, in which were placed 
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starting with a dark glased skirting and surmounted 
with a dark glazed moulded course, which gives a 
very pleasing appearance. Above this the remainder 
of the walls are rendered with Keen's cement. 
On both sides of the room, lengthways, the wall is 
divided into. a series of brick pilasters, which are 
connected together above by a range of moulded glazed 
brick arcading, which serves to support the stone bed and 
rails of an 18-ton travelling crane at a height of 22ft. from 
the floor. The roof consists of steel principals connected 
with steel purlins, and covered with Oregon pine boarding 
under the slates. A large lantern light runs longitudinally 
along the centre of the roof for the purpose of giving 
additional light to that of the windows, and also as a 
means of ventilation. The floor is laid with Venetian 
mosaic marble. Under this floor there is a basement, which 
is used for exhaust and drain pipes, steam-trape, etc., and 
for carrying the cables to and from the various alternators. 
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FIG, 5. —General Plan of the Eastbourne Electricity Works. 


transformers to feed the low-pressure distributors. The 
latter are connected up into a network, from which the 
service connections to the houses are made; all the small 
transtormers being removed from consumers’ premises in 
accordance with modern practice. The frequency has been 
changed from 83 to 50 periods per second, and the primary 
voltages raised to 2,200 volts. 

The general arrangement of the buildings is shown in 
Fig. 5, but the boiler-house plan given in this illustration 
is hardly correct, as will be explained below. Figs. 4 and 
5 show details of the buildings. The engine-room and 
boiler-house are placed adjoining and parallel to each 
other with the offices, workshops, and stores, forming a 
distinct block at right angles at one end; at the other 
end temporary gable walls are built so that both engine- 
room and boiler-house can be extended to any desired 
extent. 

The engine-room is 82ft. 3in long by 35ft. wide and 
30ft. high to the eaves. The walls are lined to a height 
of 7ft. with white glazed bricks forming a dado, and 


The switchboard, at one end of the engine-room, is on & 
raised insulated platform 6ft. wide, so that the attendant 
can better supervise the working of the engines. The 
chimney at these new works is 150ft. in height, and was 
built by the Alphons Custodis Chimney Construction 
Company on their special system, in which bricks shaped 
to the radius are employed. These bricks are also per- 
forated, which they claim gives a greater hold for the 
mortar, and so adds to the strength of the structure. The 
rest of the building work was done by Messrs. J. E. Johnson 
and Sons, of Leicester, to the satisfaction of Mr. Gloyne, 
who was assisted by Mr. J. R. Thackeray. 

The boiler-house plant is an interesting one, from the 
great variety of boilers used. Those removed from the 
old works are two Hornsby 105-h.p. watertube boilers and 
one Davey-Paxman Economic boiler of 160 h.p. The new 
boilers (shown in Figs. 6 and 7) are two of the Stirling 
type, each of 330 h. p., or capable of evaporating 10,000lb. 
per hour. A McPhail and Simpson’s steam superheater is 
fitted to each boiler. These superheaters are fitted with 


332 THE ELECTRICAL ENGINEER, MARCH 6, 1908 


a by-pass to enable them to be cut out at will, as is shown | heating surface, and is equipped with a superheater capable 
in Fig. 8, which is a drawing of the rear section of one of | of imparting from 100deg. to 120deg. F. of superheat to 
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Figs. 4 AND 5.—Cross-Section and Longitudinal Section through Engine Room, Eastbourne. 
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FIGS. 6 AND 7.— Plan aidi Section of the New Plant Arrangements at Eastbourne. 


these boilers. The third new boiler is of the Babcock- 


the steam produced by the boiler. The superheater has 
Wilcox type, of 260 h.p. This has 2,255 square feet of 


| 252 square teet of heating surface, and consists of 36 solid. 
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drawn steel tubes 1 gin. diameter, bent into U-shape. and 
expanded at each end into wrought-steel boxes or mani- 
folds; one of these manifolds receives the saturated steam 
from the boiler, and the steam passing through the U-tubes 
becomes superheated and is collected in the other manifold 
or box, from whence it is delivered to the stop-valve 
placed above the boiler. Handholes are provided at the 
ends of the superheater tubes to facilitate inspection. 
The boilers usually deliver steam with about 70deg. super- 
heat, so that dry steam is obtained at the engine stop 
valves. Opposite the boilers are the coal bunkers, capable 
of holding 120 tons of coal, and alongside which it is 
intended to bring a siding from the railway. At one end 
of the bunkers is the pump. room, containing a Weir pump 
with a capacity of 3,000 gallons per hour, a Worthington 
pump of 1,800 gallons, and a Pearn flywheel plunger pump 
of 600 gallons capacity. Attached to the pumps are small 
reagent pumps, for use in pumping the reagent used in 
softening the feed water into the feed-water heater and 
purifier, which stands at one side of the Stirling boilers, 
and will deal with 3,000 gallons of water per hour. This 
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Fia. 8. Rear Section of the Stirling Boiler, showing Superheater. 


exhaust steam Warkwick detartariser, illustrated in 
section in Fig. 9, is made by the Sir Hiram Maxim 
Electrical Engineering Company. Its construction is 
apparent from the section given. The exhaust steam 

from the oil separator into the heating 
chamber, and the water is allowed to fail in a shower 
on to this steam, and is thus raised to a temperature of 
about 212deg. almost instantaneously. This rise of tempera- 
ture liberates the carbonic acid gas and renders the carbonate 
salts insoluble ; a soda reagent is also added to the incoming 
water, which renders those salts insoluble which would not 
be acted upon by a temperature of 212deg. alone. The 
water containing the scale-forming salts, now in an 
insoluble form, is passed into the lower or softening 
chamber, where these salts are allowed to settle, the 
capacity of the compartment being sufficient and the 
speed of the water slow enough to permit of this. 
The water then decants over into the filtering compart- 
ment, where a shaving filter is employed to act as a 
safeguard against any of the lighter particles in suspension 
from passing over into the boiler. As this filter has very 
little work to do, it only requires renewing occasionally. 


The scale is deposited in the form of a sludge in the soften- 
ing chamber, where it is blown out by means of a mud- 
cock near the bottom, and as no direct heat comes in contact 
with the sludge, it never becomes hard. 

The contractors for the whole of the pipe work, the feed 
heater, feed pumps, and economiser were Messrs. Babcock, 
Wilcox, and Co. Fig. 10 shows the steam-main behind 
the boilers and directly over the main flue. Parts of the 
piping can also be seen in Figs. 6 and 7. The steam-pipes 
are made of lap-welded mild steel. The bends are of the 
same material bent in dies by hydraulic pressure. The 
flanges are of heavy pattern steel, and are fixed on the pipes 
as follows: In the case of the 8in. and 7in. pipes, flanges 
are riveted, the holes being drilled radially to the centre, 
burrs removed and rivets driven in by hydraulic pressure. 


Down PIPE. 
OVERFLOW o CLEAR WATER 


Fic. 9.--Section of the Warwick Detartariser and Feed Heater, 


In the case of 6in. pipes and smaller, the flanges are 
screwed on by means of a fine thread, the ends of the 
pipes being afterwards carefully expanded, the flanges 
faced and bolt holes drilled. The steam-valves are 
of Messrs. Templer and Ranoe's through-way type, 
with cast-iron bodies, gunmetal working parts, and 
fitted with a by-pass. The arrangement consists of one 
single 8in. header in boiler-house, to which the boilers are 
connected by means of 6in. bends, and the engines by Tin. 
bends. The valves permit of the header being split up 
into sections. The exhaust pipes are of cast iron. 

The engine-house is 82ft. long, 35ft. wide, and 30ft. high, 
and contains the following plant: two 400-kw. Ferranti 
engines and alternators, one 200-kw. Willans engine and 
Electric Construction Company’s alternator, one 150-kw. 
Davey-Paxman engine and Electric Construction Company’s 
alternator, one 50-kw. Willans engine and Electric Construc- 
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tion Company’s alternator. 


Each alternator has its own exciter. 
distinct. 
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The three latter plants have 
been removed from the old works, and the dynamos 
rewound for the change of frequency from 85 to 50. 
The exciting 
circuits are not worked in parallel, but are kept quite 
Figs. 11 and 12 are reproduced from two photo- 
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pressure engines. The two main bearings are of the 
spherically-seated type, so that there is no danger of the 
bearings being overheated by getting out of line. The 
surfaces of the main bearings, crank-pin, and cross-head 
bearings and guide slippers are ali white metailed, and con- 
tinuously flushed with oil, being made of ample size. The 


Fre. 10.— View at the Back of the Boilers, showing the Steam Mains. 


phs taken from the opposite ends of the enyine-room. 
he two new engines supplied by Messrs. Ferranti 
Limited are vertical cross-compounds of the standard 
Ferranti type, each driving a Ferranti alternator having 
an output of 400 kw. The leading particulars are as 


follows: diameter of high pressure cylinder, 20in; 
| 

diameter of low-pressure cylinder, 36in.; stroke, 

15in. ; revolutions per minute, 250. The engines 


are designed for a working pressure of 140lb. per 
square inch, and develop the power stated when 
exhausting to the atmosphere. The crankshaft is a 
solid forging, and the armature is mounted direct 
thereon in the centre between the high-pressure and low- 


forced lubrication is effected by valveless pumps worked 
off each end of the crankshaft, the oil being carefully cleaned 
by being drawn through strainers and forced through filters 
into the pressure chambers in the bed-plates. -Besides sup- 
plying the chief bearing surfaces, the oil-pumps also keep 
the valve gear always drowned in oil, so preventing all noise 


Fig. 11.—General View of the Eastbourne Generating Plant. 


and minimising wear. The valve gear is of the Ferranti 
patent positive type. It is placed in the gear casing, 
situated midway between the high-pressure and low-pressure 
engines on a level with the cylinders. The valves are of 
the grid type, and operate at half the speed of the engine, 
thus reducing the wear on them. They are driven by 
cams mounted on shafts in the gear casing, which obtain 
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their motion by means of gearing from the crankshaft. 
The cams are shaped so as to move the valves sharply at 
opening and closing, and are of constant diamoter, so that 
the motion imparted to the “bridle” on the valve rod is 
always positive. Thus is secured the economic advantage 


of a “trip” gear, with the possibility of running the engine 
at a much higher number of revolutions than is possible 
with any form of trip gear yet invented. 
this the gear is practically noiseless, which cannot be the 
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Fic. 13.—Corner of the Workshop, showing Motor, Lathe, and Slotting Machine. 


case in a gear other than positively driven. The exhaust 


driven by the vertical shaft of the gear which operates 
the camshaft. It acts on the throttle valve, and is 
arranged so that the speed of the engine may be altered 
while running. All parts are carefully encased so as to 
prevent any possibility of oil being thrown about, especially 


" 


i EE: 


Fic. 12. —The Eastbourne Engine Room, showing one Ferranti Steam Alternator in the foreground. 


in the vicinity of the alternator. The alternators are 
Messrs. Ferranti’s standard 400-kw. sets of 50 periods per 


In addition to | second, of the “copper” or revolving “disc” armature 


type. They are capable, at 250 revolutions per minute, of 
giving their full load at either 2,200 or 2,400 volts, and of 

oing an overload of 20 percent. for two hours without 
any injurious rise in temperature. The frames, as usual, 
are moved laterally by means of opening gear, which is 
easily worked by one man, the frames sliding on rollers 
placed underneath the feet. This arrangement admits of 
easy access to the armature and field coils for cleaning 
purposes The exciters are shunt wound, and capable, as 
indicated above, of exciting the fields for all demands made 
upon the sets. They arerope-driven, and run at a speed 
of 780 revolutions per minute, being designed for an output 
of 100 amperes and a voltage of 100. 

The switchgear is of the Ferranti well-known cellular 
construction, which in detail is so like high-tension switch- 
gears to be seen in many other alternating-current stations, 
that only a brief mention of it is necéssary here. The 
connections are, as usual, very eimple and compact, as will 
be seen by the attached diagram. The fuses are the 
Ferranti oil-break type. All parts are entirely isolated by 
the well-thought-out system of divisions and insulating 
devices, which has been instrumental in making the entire 
apparatus eo substantial and reliable. The switchboard, 
placed on a raised platform at one end of the engine-room, 


is probably as safe from the danger of a person receiving a 


shock as it is possible to make one. It occupies only a 
8 of 6ft. 6in. by 2ft. 6in, and controls the five 
alternators with their exciters and five feeder circuits; the 
regulating resistances for keeping the pressure constant are 
placed in the basement immediately under the board, 
and are worked by handwheels situated in front of each 
dynamo panel. Behind the switchboard is the test- 
room, where meters and all other apparatus can 
be tested. At the end of the boiler-house is the heavy 
stores room, men's mess-room, and a fitting shop well 


valves are driven by one cam apiece, but the motion of | equipped with lathe, drilling, and shaping machinea driven 


each steam valve is the compound of two cams, called the 
opening and closing cams, and by varying the angle 
between these, the point of cut off may be varied while 
the engine is running. This is effected by means of a 
bandwheel on top of the gear casing. The governor is 


by means of a 2-h.p. motor placed on a wall bracket 
(Fig. 15) The general and chief engineer's offices and 
entrance hall complete the ground floor. On the upper 
floor is the committee-room, charge engineer's office com- 
manding a view of the engine-room, mess-room, and light 
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from the machinery and for removing soot from the boiler 
tubes. This compressed air is obtained from the adjoining 
air-compressing plant in connection with the sewage works. 

Messrs. W. T. Glover and Co. were the contractors for 
the new mains needed owing to the changing of the Cor- 
poration’s generating station from their old works in the 
centre of the town to the new works near their refuse 
destructor at Roselands, as shown in the map (Fig. 14). 
From these new works four ‘12 square inch concentric, 
high-tension, diatrine paper, lead-covered, and jute-served 
feeders were carried into the town. They were laid 
together in one creosoted wooden trough filled in solid 
with compound. These cables feed some seven large sub- 
stations, six of which are of cast-iron underground construc- 
tion, in which the feeders either end or are reduced to 
feed nine other distributing stations of a smaller pattern. 
These are ordinary transformer pits built of brick, outside 
of which, in a separate pit, are fixed in each case a three- 
way rotary high-tension switch (Fig. 15). From these 
feeding points low-tension distributing cables, laid solid in 


L 


they are fitted with earth shields, and the high-tension 
terminals are of the porcelain protected type, as patented 
by the British Electric Transformer Manufacturing Com- 
pany. Altogether 33 transformers have been supplied 
of sizes up to 40 kw. Each transformer is designed to 
meet an emergency load 25 per cent, in excess of the 
normal full load for one hour without undue heating. 
The sub-stations (Fig. 14) are 15 in number, six being 
large sub-stations mostly underground, and nine being 
small underground pits as stated above. The large 
underground sub-stations are designed to take four 
40-kw. transformers each. Separate high-tension and 
low-tension switchboards are provided in each sub-station, 
the high-tension feeders being looped in and provided 
with switch fuses both entering and leaving. Switch 
fuses are provided on each feeder, also on each dis- 
tributor entering or leaving the sub-station, and on the 
high-tension and low-tension transformer leads. There 
is also a maximum demand indicator of the Nalder 
type on each low-tension board. The switchboards were 
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Fig. 15. - Hjgh-Voltage Oil Switch as used Outside the Eastbourne Sub-Stations. 


separate troughs, have been put down. Where more than 
one ran in any given trench, these troughs were laid in 
staircase fashion to facilitate the direct laying on of 
services. In addition, wherever possible, single feeders 
were drawn in through the existing pipes and ducts. Dis- 
tributors at all points and street corners were in their turn 
brought into brick pits, in which were fixed three-way and 
four-way disconnecting boxes, thus forming throughout 
the town a complete network of new distributors in con- 
junetion with the old, laid in such a way that any particular 
road or distriet could be at any time disconnected or made 
alive from a different feeding point. All joint-boxes were 
insulated with diatrine compound, as also were all discon- 
necting boxes, which were afterwards protected with afurther 
layer of paraffin wax, covering the links. Insulated tools 
were also provided for these latter boxes, to enable the 
removal of the links while they are alive. 

The new transformers are of the well-known Berry 
single-phase type. They have a ratio of 2,200 to 200 volts 
at & frequency of 50 complete cycles per second. The 


manufactured by Messrs. E. F. Moy, Limited, as sub- 
eontraetors to the British Electric Transformer Company. 
The nine small transformer pits are designed to each take 
one 30-kw. transformer. In the top of the transformer 
case is fitted a single high-tension fuse. A separate cast- 
iron box at the side contains a pair of low-tension, switch- 
fuses, and this box is connected to the transformer tanks 
by means of a short flange pipe through which the low- 
tension Connecting leads run. On the high-tension feeder 
near each of these small pits is fitted an underground three- 
way oil switch, as shown in Fig. 15. This is operated b 

& box spanner through a small cireular plate (like a coal- 


plate) let in the pavement, and enables any transformer to 


be cut off from the high-tension feeder without opening 
the transformer pit. In spite of the increase in their capacity, 
these new transformers have reduced the no-load current 
on the station by 20 per cent. of what was required with 
the smaller and older transformers they have replaced. 
The last cf the old systems to go out of use was the 
Brush series arc lighting, which has been used on the sea- 


transformers are enclosed in watertight cast-iron cases ; | front for over 20 years. It has been replaced by alternate- 
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HERTZIAN WAVE TELEGRAPHY. 


The lecture theatre of the Society of Arts was crowded 
on Monday last, when Prof. J. A. Fleming delivered the 
first of a series of four Cantor lectures on the above 
subject. After alluding to the vast amount of inaccurate 
information which had been circulated in the daily papers 
about wireless telegraphy, Prof. Fleming said he proposed 
to give a general summary of the means by which messages 
can be transmitted by 
of the series he proposed to devote to the consideration of 
the nature of the wave and the way in which it was pro- 
duced by the aerial wire invented by Mr. Marconi. He 
traced the analogy between the lighthouse siren and the 
Hertzian wave radiator with a vertical wire. The vertical 
air tube above the siren was like the vertical wire. The 
revolving disc of the siren producing vibrations was the 
parallel of the spark-gap of the Hertzian wave transmitter. 
The air reservoir and the condensers were again similar, while 
the air pump fulfilled a similar duty to the induction coil. 
In fact, the siren did for the air much what the Hertzian 
waves did to the ether. To explain the behaviour of the 
aerial transmitter, Prof. Fleming gave a brief résumé of 
the electron theory as developed by Profs. Larmor and 
J. J. Thompeon. Treating the electrons as centres of 
convergent strains in the ether, the lecturer explained 
what happened when these electrons moved in space. He 
traced the lines of magnetic force round the path of the 
moving electrons, and showed that when the motion was 
axceodingly rapid, the inertia in the ether caused loops of 
electric strain to be thrown off. This was illustrated 
graphically on the assumption that a positive and negative 
electron were vibrating to and fro and passing each other. 
With the Marconi aerial wire, the lines of strain before a 
discharge took place were represented as the half of an 
ellipse, with the wire as the major exit. When the voltage 
had reached about 3,000 volts per millimetre length, a 
discharge took place through the air, with the result that 
half loops of electric strain were thrown off in all directions 
owing to the rush of electrons down the vertical wire. 
The lecturer then traced the similarity between this aerial 
wire and a closed organ pipe. In each case the pressure 
either of air or in voltage was greatest at the top. The 
actual current of air or of electricity was greatest at the 
mouth of the organ pipe and at the spark gap at the base 
of the aerial wire. In calculating the energy which would 
be stored in such an aerial wire as was used by Mr. Marconi 
the following formule were useful : 

E CV 

9 x 109 

8 x 10* 

p-27 : S2 

where C is the capacity in microfarads ; V is the charging 
voltage ; S is the spark-gap in millimetres ; E is the energy 
in joules; and F is the energy ia foot-pounds. As an 
example, a 100ft. vertical wire had a capacity of about 
qopoth of a microfarad, and with 30,000 volts could store 
only ,!th of a foot-pound. This energy was enough to 
transmit signals 100 miles. In order to get a larger 
capacity a large area was required. Mr. Marconi had 
accordingly adopted the inverted cone type of aerial for 
his Transatlantic work. Prof. Fleming had devised another 
type by which a large number of vertical wires, all of the 
same total length, were spread over a considerable area. 
This spreading was essential, as two aerials close together 
had not twice the capacity of a single one. Another means 
of increasing the energy was the Marconi-Braun system of 
transferring by means of a transformer the energy from a 
circuit with considerable capacity to the vertical serial. 
The last part of the lecture was devoted to the question of 
the fundamental notes and their harmonics, both as to 
air vibration in organ pipes and to etheric vibrations 
from aerial transmitters. Prof. Fleming showed that the 
fundamental wave length was four times that of the 
aerial, and that, unlike the closed organ pipes, the possible 
harmonics were the third, fifth, seventh, etc, This was 


ertzian waves. The first lecture 


shown by a most interesting riment with a vertical 
wire coiled in the form of a spiral, so that a great length 
could be got into the room. The discharge from this wire 
to a parallel wire connected to the earth showed that when 
the fundamental oscillation predominated the voltage was 
highest at the top. Exploring with an earthed ball, it was 
also seen that the current which could be taken from the 
aerial was much the greatest at the bottom, where the 
voltage was low. The capacity and self-induction of the 
oscillating circuit was then altered so as to encourage 
the third harmonic, and the experimental evidence then 
showed a high voltage at the top and at the point one third 
up the wire It was explained that the Slaby transmitter 
depended entirely on the production of harmonics, as 
otherwise it would not throw off waves at all. This 
transmitter is like two Marconi aerials joined at the top, 
but the inductance of the two vertical wires is so varied 
that harmonics are given off. It was mentioned in the 
course of the lecture that the voltage used at Poldhu is 
80 high that sparks 7ft. long can be drawn off from the 
top of the aerials. The experiments illustrating the lecture 
were wonderfully successful, as is always the case when 
Dr. Fleming is responsible for the arrangements. 


THE FULHAM BATH ACCIDENTS. 


The following is the memorandum which has just been 
issued by the Board of Trade on the fatal accidents which 
occurred at the Fulham baths on Dec. 23, 1902 : 


“The evidence at the inquest showed that a man named 
Line stood on the edge of a bath and took hold of the 
alvanised iron capping on the top of a slate partition. 
He cried out, and was unable to leave go, or to be palled 
away, until the electric light was switched off. A doctor 
was called and the man was found to be dead. Three- 
quarters of an hour later it was found that another man 
named Brown was lying dead. Several other bathers who 
touched the iron capping received shocks. | 

“ I inspected the baths on the 1st inst. with Mr. G. Scott 
Ramm, HM. electrical inspector of factories. The wiring 
had been partly taken down for the purpose of discovering 
the leaks, and under the circumstances I did not make 
any tests. 

“The wires were run in stout iron pipes, with screwed 
joints. The pipes were interrupted at a wooden fuse box. 
The pipe was in contact with the iron capping at the bath 
in which Line was killed. The insulated wire did not 
appear to be of inferior quality. The lamps were easily 
accessible to bathers. The electric supply is by alternating 
currents at 200 volts pressure. There must have been two 
leaks or defects in the insulation—one between one wire 
and an iron pipe, and another between the other wire and 
earth. One defect combined with general leakage—say a 
lowering of the insulation down to 20,000 ohms—would 
allow a very serious shock to be given. I consider that it 
would be very difficult to maintain a high insulation where 
wiring of this kind is subjected to steam and damp air. 
One defect had been found at the time of my inspection. 
Any mischievous person meddling with the lamps might 
cause a leak. | 

“ With dry skin the resistance from finger-tip to finger-tip 
is about 20,000 ohms, and a pressure of 4,000 volts would 
be necessary to pass one-fifth of an ampere. A touch at 
2,000 volts with dry skin is likely to be fatal. With dry 
hands one ean grasp two metal rods at 200 volts (alter- 
nating); the shock is painful, but can be endured for 
half a minute or so: that is probably about the limit of 
the shocks taken for amusement at fairs, etc. One cannot 
leave go; the muscles of the hand are firmly contracted. 
About one-two hundredth of an ampere passes. 

„The wetness of the skin accounts for the severity of 
the shocks in this case. The resistance of the body was 
probably less than 1,000 ohms, and the current which 
would pass at 200 volts would be more than one-fifth of 
an ampere. | 

„Tho peculiar conditions introduced the danger, and the 
electric pressure of 200 volts, while not dangerous in 
ordinary conditions, becomes dangerous, and those addi 
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tional precautions should have been taken which the Board 
of Trade prescribe for more dangerous pressures. 

“The regulations made by the Board of Trade for the 
safety of the public provide that the pressure of a supply 
delivered to any consumer shall not exceed 250 volts at 
any pair of terminals except with the express approval 
of the Board of Trade, and subject to certain further 
regulations. One of these further regulations provides 
that the electric lines in connection with such a supply 
shall be as far as practicable completely enclosed in strong 
metal casing, efficiently connected with earth. 

* Provision is seldom possible for draining condensed 
moisture from iron pipes containing electric wires, and a 
failure of insulation is not unlikely in such a place as the 
Fulham baths. 

“Contractors are often reluctant to make a good con- 
nection between iron pipes and earth. Had the iron pipes 
in this case been efficiently connected with earth, either by 
an iron fuse box or by a special connection across the 
wooden box or by special connections elsewhere, it would 
have been impossible for this accident to have occurred. 

*(Signed) A. P. TROTTER.” 


. .. ——.. 


NATIONAL ELECTRICAL CONTRACTORS’ 
ASSOCIATION. 


The annual general meeting of the National Electrical Con- 
tractors’ Association waa held in Anderton's Hotel, Fleet-atreet, 
E. C., on the evening of Monday, the 2nd inst., when a large 
and representative attendance from different parts of the United 
Kingdom was present. Mr. W. R. Rawlings, president, 
occupied the chair. 

Reports were submitted by the secretaries of the metro- 
politan and provincial associations, which showed that all 
sections of the association are progressing satisfactorily. The 
PRESIDENT referred to the good work that has been done by the 
Central Board during the year in opposing measures promoted 
by local authorities and the London County Council with 
obnoxious clauses asking for powers that encroach on the 
business of the electrical contractor. He stated that their 
efforts have met with some measure of success,.and that the 
Board are keeping a strict outlook on all such Bills. He 
further stated that the Board are still conferring with a com- 
mittee of the Manufacturers’ Association, and trusted shortly 
to be able to arrive at an understanding with them which would 
be mutually acvantageous to all parties. 

Mr. TwWREDT SxiTH addressed the meeting at some length on 
the question of municipal trading. He desired the members 
present to sign the petition which his firm had drawn up 
in opposition to the objectionable clauses in the London 
County Council Bill, which was being opposed by the London 
Association. 

Mr. Duncan brought und r the notice of the meeting a 
System of registration of workmen which is being introduced 
by the London Association, and a discussion and comparison 
with a similar system in use by the northern section of the 
association followed. 


The officers for the ensulng year were then appointed, with. 


Mr. W. R. Rawlings as president. 
— —— 


PERSONAL. 


The Derby Council have increased the salaries of Mr. G. H. Lake, 
assistant engineer; Mr. G. Edmunds, engine-driver ; Mr. A. Harvey, 
meter inspector ; and Mr. W. O. Pinn, assistant engineer. 

Mr. H. Tomlinson Lee has been appointed electrical engineer to the 
Wimbledon District Council at a salary of £3500 per annum, rising 
by annual increments of £25 to £400 per annum. The salaries 
oL the staff have been increased all round, including that of Mr. R. N. 
T , chief assistant. 

“The salary of Mr. Gait, of the Bristol electrical department, has 
been increased. 

The Swindon and Highworth Guardians are considering an increase 
in the salary of Mr. A. Whiteley, who is in charge of their electric 
light installation. | 

Mr. Theodore C. Parsons, deputy burgh electrical engineer of 
Salford, has been appointed chief electrical engineer at Govan at £400 


annum. i 
Phe Electricity Committee ef the Hornsey Urban District Council 
have appointed Mr. James Sadler, Hampstead, clerk at the electric 
lighting station. 

Mr. W. 8. Braithwaite has been appointed switchboard att endant at 
the Wrexham 1 inca 5 | 

The Worcester ity Council on Tuesday decided to grant the elec 
trical engineer, Mr. O. J. Sutherland, 150 guineas for extra work in 


- æ a ,Q — 


connection with designing and erection of the Tybridge-street gene- 
rating station, also to increase his salary by £100 per annum, rising 
by instalments of £25 per annum to £500. 

Mr. R. P. Wilson has been appointed consulting engineer to the 
Ebbw Vale Urban District Council for five years. 


——MÓ . 
APPOINTMENTS VACANT. 


Tramway Engineer, Reading Town Council, £300 per annum, 
March 30. Particulars may be obtained from Mr. H. Day, town 
clerk, Town Hall, Reading. 

Assistant Electrical Engineer, Mansfield Town Council; £140 
per annum, March 13. See advertisement. 

Shift Engineer, Mansfield Town Oouncil, £85 per annun, 
March 13. See advertisement. 

Switchboard Attendant, Blackburn, 28s. 
53 hours, March 13. See advertisement. 

Jointers, used to solid and concentric systems, 35s. per week ; 
previous experience with company or corporation necessary, 38s. per 
week of 54 hours. See advertisements. 

Jointer Improver, Gillingham (Kent), experience in alternating- 
current mains and meter fixing preferred. See advertisement. 

Agents for the sale of cables and wires. See advertisement. 
5 Engineer, also Draughtsman, Dundee Gas Commissioners. 

ay 10. 

Engiueer-in-Charge, Salford Corporation, 
March 14. 


per week of about 


£150} per annum, 


FORTHCOMING EVENTS. 


FRIDAY, MARCH 6. 


Junior Institution of Engineers.—At 8 p.m., ordinary meeting, 
Paper: Practical Notes on the Use and Maintenance of Electric 
Motors for Factory Work," by Mr. W. T. George. 

Institution. At 9 p. m., Prof. J. G. McKendrick on 
Studies in Experimental Phonetics.” 

Institution of Electrical Engineers (Manchester Section). —At 

7. 30 p. m., annual dinner at Manchester. ! 


SATURDAY, MARCH 7. 
Glasgow Scientifio Society.—At 7.50 p.m., ordinary meeting. 
Paper: ‘‘ Low-Pressure Switchgear,” by Mr. J. Menmuir. 
Institution of Electrical Engineers (Students’ Section).—The 
visit to the London United Tramways Company’s system fixed 
for this day has been postponed. 


Royal Institution.—At 3 p.m., Lord Rayleigh on Light: Its 
Origin and Nature.” (Lecture IT.) 


Monpay, Marcu 9. 


Society of Arts.—At 8 p.m., Prof. J. A. Fleming on '' Hertzian 
Wave Telegraphy.” (Lecture II.) 

Institution of Mechanical Engineers (Graduates Association). — 
At 7.30 p. m., ordinary meeting. Paper: Deep- Well Pumping 
Machinery," by Mr. W. P. Gauvain. 


TuESDAY, MARCH 10. 


Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Papers: ''Recent Irrigation in the Punjab," by Mr. Sidney 
Preston, C. I. E.; and The Irrigation Weir across the Bhadar 
River, Kathiawar, by Mr. John J. B. Benson. 

Royal Institution.—At 5 p. m., Sir Wm. Abney on *'' Recent 
Advances on Photographic Science." (Lecture III.) 

Institution of Electrical Engineers (Glasgow Section). -— At 
8 p.m., ordinary meeting. Visit to the new electrical pavilion, 
and demonstration by Dr. J. Macintyre. 

WEDNESDAY, Marca 11. 

Society of Arts. — At 8 p. m., ordinary meeting. Paper: Existing 
PER By-Laws, aud R intone relating to Protection from 
Fire, with Criticisms and Suggestions," by Mr. T. Brice Phillipe. 

Institution of Electrical Engineers (Birmingham  Section).— 
Ordinary meeting. 

THunspAY, Marcu 12. 


Institution of Electrical Engineers. — At 8 p.n., ordinary meeting. 
Papers: ‘‘ Distribution Losses in Electric Supply Systems," b 
Messrs. A. D. Constable and E. Fawssett ; and (in abstract) 
Study of the Phenomenon of Resonance in Electric Circuita by 
the Aid of Oscillograms,” by Mr. M. B. Field.—(Students 
Section): At 2 p.m., visit to the Brook Green Works of the 
Incandescent Electric Lamp Company, Hammersmith. 

Fripay, MancH 13. l 

Institution of Electrical Engineers (Dublin Section). Ordinary 
meeting. 

SATURDAY, Marcu 14. 

Junior Institution of Engineers. —At'7 p.m., annual conversazione, 

Westminster Palace Hotel. 


Royal Institution.—At 3 p.m., Lord Rayleigh on Light: Its 
Origin and Nature." (Lecture III.) 
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THE INSTITUTE IN ITALY. 

It has been said, to the discredit of this country, that we 
are an insular and a conservative nation. That statement 
is true in the words stated, but not according to the spirit 
in which it is meant. Not long since an eminent man in 
his profession was asked why the ridiculous and false state- 
ments made broadcast by the daily papers were not con- 
tradicted by competent authorities? The reply was 
simple but effective : that if business men begun to correct 
mis-statements their time would be fully occupied, and 
they would have none left wherein to transact their own 
business. If a tribunal could be found to authoritatively 
report upon the actions that do most damage to British 
business, the verdict would undoubtedly be to the effect that 
nothing in this world was more detrimental to our credit than 
the wildly absurd and the grossly inaccurate statements 
always to be found in the columns of the newspapers. Before 
coming to our text, let us take an example of the unfair 
and inaccurate statements referred to in recent criticisms 
on railway working. Great consideration has been given 
to the size of trucks, and the railway managements have 
been condemned for not scrapping all trucks and building 
larger. Most of the critics seem absolutely ignorant that, 
given what they say as regards advisability to use larger 
trucks, the majority of existing trucks do not belong to 
the railway companies, but to private owners, and in 
England, at any rate, it is not permissible to scrap your 
neighbours’ goods. But the critics for the most part 
ignore the conditions; they either do not know or wilfully 
refrain in the matter of comparing honestly the conditions 
which exist where big trucks reign supreme and those 
which exist in this country. Asa matter of fact, most of 
the men engaged in organising our big railways look upon 
the screechings of these misinformed critics as a method by 
which the latter are working to get elected upon railway 
directorates. It is the old axiom—put the growler in office 
and you hear no more of him. Just one more sample. 
Some very violent remarks have been made that railway 
magnates have free passes, not only over their own, but 
also other railway systems. These passes, in the business 
order of things, are to enable the men who organise to 
travel about and see how the organisation they design 
works, where it wants improvement and where radical 
change. If these men were to sit in an armchair 
and organise from that comfortable position, the growl 
of the critics would have some reason. What has all 
this to do with the Institution's visit to Italy? Probably 
some of our readers have already seen the moral. 
Electrical engineers cannot stand still Their designs 
ought to be the best to fulfil the circumscribing con- 
ditions. They cannot accept this or adopt that without 
considering all the conditions, hence it is absolutely 
necessary for them to make themselves thoroughly 
familiar with what others have done and are doing under 
varyingconditions. Engineers do not restrict their business to 
the geographical area within ten miles of their office, and are 
called upon to prepare schemes for all sorts and conditions 
of places; hence the greater their experience in examining 
successful or even unsuccessful works carried out by others. 
the better their equipment for meeting the demands made 
upon them by employers. It is well known that the fore- 
most British electrical engineers have travelled widely, 
have examined carefully works carried out in various 
parts of the world, and have attempted to make themselves 
thoroughly acquainted with every step forward in the 
progress of the industry. The Institute is doing a 
great and valuable work in organising meetings to 
visit Continental works, as then many of its members, 
especially of the younger class, are enabled to make 
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journeys and gain experience which perhaps other wise 
would be impossible. In after days the experience thus 
gained stand them in good stead: they are not ignorant 
critics, they realise the incidence of prevailing conditions, 
and are able to intelligently decide upon the design that will 
best suit the immediate work in their hands. Just as 
reading the Times regularly is a liberal education, so the 
visiting of works is as great a necessity in professional 
education as is the knowledge of Ohm's law. The capaci: y 


to apply what is thus gained determines the position a. 


man takes in his profession. 


CORRESPONDENCE. 


** One man's word is no man’s word, 
. Justice needs that both be heard.’ 


RE MOTORSTARTING SWITCHES. 


SIR, —I, in common with other readers of the Electrical 
Engineer, have been much interested in the recent articles 
on the above subject, and am somewhat glad more corre- 
spondence is invited. In my opinion the starting switch 
last described by A. G. Rigby is the best yet brought 
forward in these articles; moreover, he is right in hia 
statement about the Sturtevant C.H. type, and the Cutler- 
Hammer Company. But all your correspondents seem to 
have overlooked the fact that in a good designed starting 
switch an “over-load” cut-out is necessary in addition to 
the coil in series with the field-magnet shunt coils, which 
holds the switch arm in place. 

After a varied experience in “ motor-starting switches 
(of which the different types might be said to be legion), 
I can recommend the following two, which embrace the 
commendable points referred to; they are reliable, simple 
in construction, and about the best I have come across. 


3 CARBON 
CONTACTS 


— - I n Doóo 1 Y o LN 
MOJMAS 20 M LY STIOD 32NVIS'$S3H 


n P.60. 


SKETCH No. 1.— To put switch on, handle is first turned to the left, and the 
upper arm makes contact with the main; this allows the shunt and the 
electro et in series with the shunt to be energised, and this arm is held 
in place while the other arm moves over the resistance contacts. 

Sketch No. 1 represents a switch (made by Siemens and 
Co., London), which, with many others, came under my 
control in a power centre in London. It is self-explanatory. 

In the case of the field magnets becoming abnormally 
weak, the top armature of electromagnet on the switch 
base is released, and a strong spring in the boss of the 
switch arm throws the switch off. In case of “overload,” 
the series coil at the bottom of the electromagnet pulls up 
its armature (which can be set to any desired load, as 
shown), which strikes a slight rod under the holding catch, 
thereby again throwing the switch off. 


Sketch No. 2 is a motor switch which I have slightly 
modified to give the requirements which in my judgment 
are nearer perfection of control. To avoid the main resist- 
ance coils being inserted in the field-magnet circuit (which 
A. G. Rigby complains about), I have coupled tke holding 
magnet to the “shunt ring " at a instead of a!, as is often 
the case when the “shunt ring” is not fitted. By this 
method the field-magnet strength is ensured constant, 
provided everything goes all right. If the field magnet 
becomes too weak, the holding magnet in series with it 
releases the switeh arm, and, similarly to sketch 1, a 
strong spring in the boss throws the arm off. In case 
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SKETCH No. 2--By disconnecting a aud joining it to a’ (the shunt ring 
being done away with) the resistance coils can be inserted in the 
armature circuit. 


of “overload,” the main coil, v, attracts its armature 
(previously set to any given load) and short-circuits the 
holding magnet at the contacts f and g, and again the 
arm is released. In some cases it is common to put a 
resistance in parallel with field.magnet coils when the 
switch-arm leaves the “shunt ring," and then finally 
leaving them in series. This method is adopted when 
the armature coils and resistance are not left as a closed 
circuit. It is provided for the induction set up in field- 
magnet coils.— Yours, ete., WiLLIAM BEARD. 


Plymouth, Feb. 23, 1903. 
DS . — 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


563. Why is it that an earth return is not used for electric 
lighting’? I have tried it over good distances both with arc 
and incandescent lamps, and saw no difforence between it and a 

. eopper-insulated conductor. For instance, why not use the 
conduit tubing as & casing for the positive wire and also act ae a 
return circuit —J. A. L. 

b64. The primary of a transformer is fed with reotified current at 
the same voltage as that alternate.current voltage for which 
transformer is built. What effect will be produced at the 
secondary terminals’ If the variation of the flux sets up an 
alternating E. M.F. at the secondary terminals, why is the dis- 
charge between the high - tension terminals of an ordinary induc- 
tion coil unidirectional -H. F. N. 


^ = — ————ͤ w-— 


ANSWERS. 

Question No. 550.— What is the most satisfactory method of rail 
jointing for tramways for electric traction! Information is 
desired as to mechanical joints for supporting the rails, and not 
as to bonds. 

Best Answer to No. 556 (awarded 10s.).—The most 
satisfactory method of rail jointing for electric tramways 
is naturally and primarily that which will give the 
smoothest and quietest running to the cars using the 
rails, and which will also maintain the rail jointe in the 
good condition necessary for smooth running for the 
longest time. Undoubtedly the foremost place in these 
respects must be given to the welded rail joint, whether 


it be electrically welded or cast-weld by either of the | 


different methods at present in use. The welded joint 
has up to the present been very little used in this country ; 
it is largely used for traction work abroad, notably in the 
United States and in Germany, both for new construction 
and for the repair of lines already existing The reasons 
why the use of the welded joint is not more general may 
be summed up in the following: firstly, the expensive 
nature of the apparatus required ; secondly, the necessity 
of keeping a great length of street surface open, so that a 
large number of joints may be made in succession ; thirdly, 
an important reason—namely, that a large amount of road 
space is required by the apparatus at the point at which 
the welding is actually taking place; and, fourthly, more 
important still, the length of time during which the track 
has to be kept open to enable the whole of the operations 
to be completed. The last-named reasons comprise a 
serious drawback to the use of the continuous or welded 
joint, especially when the work of track-laying or repairing 
has to be carried out on a more or less busy public thorough. 


It will be well, perhaps, to briefly mention some of the 
‘ishplate rail joints at present in use; the limit to the 
«mount of satisfaction given by a rail joint is determined 
almost entirely by the cost of the joint. The welded joint 
ı4 the most satisfactory, both electrically and mechanically, 
lut it is an expensive joint, and the tramway engineer is 
„ten compelled on that score alone to use the fishplated 
and bonded joint, and the lighter the joint made in this 
vay the less expensive will it bo. The simplest fishplated 
j int is, of course, that used on the present steam railway 
„nes, and which has a section approximately like that in 
Vig. A. The joint is easily and quickly made, and on 
riilways where the normal speed of the trains is high, 
«uses but slight vibration. The speed of travelling is an 


VAN 

AN W 

2 

BRISTOL. WOLVERHAMPTON 
76 LBS pYU. 91 LBS PYD. 


‘ portant factor in determining the amount of vibration 
a a spring-borne weight travelling over the rail joints; at 
high speed the joint is passed so quickly that the centre 
^i gravity of the mass of the car has not sufficient time to 
| ll appreciably when passing the joint before the wheels 
i ive passed the momentary depression and the springs 
* we again taken up their normal load. The truth of this 
ll doubtless have been noticed by the reader when in a 
"ain or tramcar which, after running at its usual speed, 
i. 13 for any reason to proceed for some distance at a largely 
<iiminished speed, the jolting due to the passage of the 
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wheels over the rail jointe becoming severe and unpleasantly 
noisy. The continuous or welded joint is therefore not 
80 necessary on a railroad carrying high-speed trains as on 
& tramroad, amd, moreover, it does not permit of the 
necessary expansion and contraction of the chair-supported 
rails during temperature changes. On an electric or any 
tramroad the rails are embedded in the road material, and 
besides being rigidly held in place, they are not so subject 
as an open rail to undergo extensive temperature changes. 


Two representative British fishplate joints are sketched 
in Figs B and C, as in use on Bristol and Wolverhampton 
tramways respectively. The now standard wide flanges, 
laid on concrete, help to stiffen the joints, and are aided in 
this by the heavy fishplates. The Bristol fishplates weigh 
26lb. per pair, while those at Wolverhampton, which are 
bolted to the flanges as well as to the web of the rail, are 
as much as 62lb per pair, each plate being 24in. long. A 
stiffer joint still, entailing the use of still heavier fishplates, 
is that shown in section in Fig. D, in which the fishplates 


are continued round under the rail flanges. A most satis- 
factory joint is the Dicker” patent joint of Messrs, Dick, 
Kerr, and Co.; the fishplate on the outer side of the rail is 
very deep, a portion of the head of the rail being cut away 
for it on both sides of the joint, so that the top of the 
fishplate forms a portion of the wearing surface of the 
rail. This joint is shown in Figs Y and F. The 
* Demerbe " rail and joint is worthy of a note here, as 
being used on some tramways—notably Bradford and 
Bolton. The rail is of the “bridge” type, of the section 
approximately indicated in Fig. G. Firmness is given to 
the joint by a single hollow fishplate placed under the rail, 
the whole being rendered rigid by packing up with con- 
crete from below by means of a special dumping and 
ramming tool. 


Welded joints may be dealt with under three heads: 
(1) electric welding, (2) cast welding by the Falk method, 
(3) east welding by the Goldschmidt method. Whether 
one or the other method be used, it is not advisable to weld 
the rails laid on varying slopes or grades or over bridges, 
but to use fishplated and bonded joints to obviate any 
possible expansion and contraction difficulties Cross- 
bonding is usually carried out between the lines of welded 
rails to ensure a good track return in the event of a joint 
breaking under stress. In San Francisco the rails are cross- 
bonded at every 150ft. on ordinary straight runs. During 
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construction it is the practice in the United States to leave 
every fourth joint in a line of rails to be made on a night 
- which is either frosty, or as cold as the season will permit ; 
by this means the rails are put under compression at 
ordinary temperatures, and are then neither so likely to 
distort themselves or to separate at a weak joint as when 
in tension. The Street Railway Journal of March, 1901, 
reported that of over 2,000 joints cast-welded under these 
conditions in San Francisco, only 0:24 per cent. of the joints 
were broken after 11 months of wear. | 
The methods of electric rail welding consist in welding 
metal plates or bars on both sides of the rail web by send- 
ing a heavy current of electricity from one rail to the other 
in contact with it until the joint heats sufficiently to make 
a good weld. The Lorain Steel Company use an apparatus 
consisting of a motor-generator for reducing the line voltage ; 
a rotary converter, by which direct current received from 


RETURN 
Fie. H. Electric e as used by the Loraine Steel Company. 


RETURN 


T, Itrolley; R, rheostats; M, motor; B, booster; C B, circuit breaker; 
E T, rotary tranaformer; W T, welding transformer; S, Switch; RC, 
reactive coil; W C, welding clamps. 
the trolley line overhead is converted to alternating current ; 
and a welding transformer, the secondary side of which 
delivers a current of about 25,000 amperes at a low voltage 


to the welding clamps attached to the rails on the two 


sides of the joint. The welding plates or bars are 
18in. by 3in. by lin., and are applied to the rails under a 
5 of 35 tons while the joint is making and cooling. 
n. Buffalo, U. S.A., there are about 30,000 of these jointe 
on 109 miles of track. The cost per joint is about 5dol., 
and the method has given great satisfaction. 

The method of cast welding used by the Falk Company, 
ot Milwaukee, requires the use of a portable cupola furnace 
and blower for the cupola and a sand blast, the whole of 
which may be wheeled from place to place as the work pro- 
ceeds. In operation, a mould having been placed so as to 
cover the lower portions of the rails at the joint, molten 
metal is poured in till the rail flanges and webs are com- 
pletely surrounded by a mass of metal. This proceeding 
ensures a good joint both electrically and mechanically, 
the electrical resistance of a length of rail being practically 
the same whether a joint is included in the length or not, 
the resistance of the joint being small oming to the largely 
increased section of the rail at the joint. On the r of 
the Metropolitan Company of New York the cost of the 
Falk cast joint was 4 25dol., including cleaning with sand 
blast and furnishing all the necessary materials. 

In the opinion of many tramway engineers the Gold- 
schmidt method of cast-welding is the more satisfactory. 
A mixture of a metallic oxide and aluminium, called 
"thermit," is ignited in a crucible, and, once ignited, the 
strong affinity of aluminium for oxygen causes a very 
energetic chemical action to take place, during which the 
temperature rises to 5,000deg. C., resulting in the formation 
of aluminium oxide and molten metal, the latter being 
*" poured" at the joint as in the Falk system. For the 
Goldschmidt system it is-claimed to be less expensive on 
account of the simplicity of the apparatus required, and to 
be better suited for street work, as taking up no unneces- 
sary amount of the room available in the roadway.— 
ERNEST W. SHORT. | 

Answer to No. 556 (awarded 5s.).—One fault of most 
methods is the lack of provision for the linear expansion 
and contraction of the rails due to variations of tempera- 
ture. The “kinky” appearance of the track, even when 
originally laid perfectly straight, is mainly due to neglect 
in this matter. That the rails do vary in length can very 
easily be proved, and it is wrong to imagine that, because 
the top surface only is exposed, their temperature remains 


constant, or nearly so. If a rail is 60ft. long at 15deg. C., 
it will be 60ft. Oz zin. long at 55deg. C., and 59ft. 112 Zin. 
long at — 5deg. C., so that there is a possible variation in 
this country of jin. in the length of a 60ft. rail. The 
remedy for this is to lengthen the fishbolt holes (as in 
Fig 2) in the rails by $in. on either side of their centres, 
so as to allow the rail to travél, and by inserting thin 
pieces of iron between the ends, to keep them apart while 
fishplating the joint. The thickness of these pieces 
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should be varied for the different temperatures, and cau 
be withdrawn when the joint is finished. Figs. 5 and 4 
will give an idea of what is meant. The following table 
gives sizes of plugs with 60ft. length of rails for different 
temperatures : 


Between Odeg. and 8deg. C. plug to be in. thick 


m 8deg. ,, 15deg. C. E wills: <4; 
^  i5deg „ 22deg. C. in „ 
„ 22deg. „ 29deg. C. 8 SOME j 
„ 29 deg. „„ 32deg. C. D prin. „ 
„  O2deg. „ 35deg. C. 2 Oin. „ 
The rolled-iron beam beneath the rail (Fig. 1) and 


embedded in the concrete bottom will keep the rail to 
gauge and prevent hammering. The bent edges of the 
upper flange should be made a little wide to allow the rail 
to slide to its proper position, and by driving them down 
with a hammer will grip the rail firmly. When putting in 
the concrete bottom it would be advisable to leave an 


FIG 4 


FIGS 


empty space (for the anchor beam), every rail length 
coming back when the rails are set and filling itin. The 
cost of supplying this type of anchor beam should not 
exceed £50 per mile of single track. It may be made of 
rolled iron or steel in lengths each 3ft. 6in. by 6in. in 
depth by 6in. wide on bottom flange, and the upper flange 
of a width sufficient to grip, at least, lin. of the rail on 
each side.—G. B. A. : 


Answer to No. 556 (awarded 58.).— There are three 
methods extensively used by permanent-way contractors 
for making good mechanical and electrical joints. They 
are as follows: the thermite process, the electric process, 
and the cast-weld process. 

The thermite process is the invention of Dr. Goldschmidt, 
of Germany, and is based on the heat developed by the 
chemical action of aluminium upon oxygen. Aluminium 
as a reducing agent has been known for years, and it has 
also been known that by combustion with aluminium metals 
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could be separated from their combinations. The action 

of aluminium on oxide of iron, when finely divided 

aluminium and iron oxide are mixed in proportion of their 

chemical equivalents and brought up to the necessary 

temperature for ignition, may be expressed as follows : 
Fe,O, + Al, = Al,O, + Fe,. 

No siliceous crucible can stand the action of hot alumina ; 
the crucible used has to be lined with magnesite. The 
crucible is filled with a mixture of aluminium and iron 
oxide in a state of fine powder. To be able to ignite this 
mixture by the aid of a match, a little mixture, composed 
of an oxide which reacts at a low temperature, is put on 
the top of the crucible. Such a mixture is peroxide of 
barium mixed with a little magnesium or calcium carbide 
to make ignition more certain. The heat developed when 
this mixture is ignited by means of & match is sufficient to 
start the reaction between the oxide of iron and the 
aluminium. Ina minute or two the crucible will contain 
reduced molten iron covered by a thick layer of alumina 
slag. The temperature reached in this reaction i85,000deg. C. 
When thermite (as the iron mixture is called) is used, the 
mixture can be regulated in such a way as to obtain 
greater or less heat from the oxidation of the aluminium. 
This can be obtained by diluting the iron oxide with sand, 
magnesia, or lime. It will be seen that in rail welding, if 
the mixture is poured out of the crucible, the slag comes 
first into contact with the rail, the molten iron following. 
When the mixture is cold, it can be knocked off, as the 
slag does not adhere to the metal surface on to which it 
has been poured. If it is required to weld the molten 
iron on the rail, the slag must either be poured off first or 
the mixture must be run from the bottom of the crucible. 
This latter is the metbod adopted by Dr. Goldschmidt in 
his rail-welding process. The ends of the rail are first 
filed and then firmly clamped together as shown in Fig. 1. 


Fig. 1.--Goldschmidt’s Rail Welding Process. 


The clamps are secured to the rails Qin. or 10in. from tbe 
joint, and connected with each other by strong bolts on 
each side of the rail. A sheetiron form is then placed 
round the part to be welded, and backed with fireclay or 
moulding sand. A piece of sheet iron covers a hole at 
the bottom of the crucible. As soon as the mixture has 
fused, it melts this iron plate, and runs down into the mould. 
After it has been in for about two minutes, the nuts are 
screwed up and the joint compressed about lin. The mould 
and the clamps have to be left on from 20 to 30 minutes 
to allow the rail to cool down. It generally takes from 
20lb. to 251b. of thermite per joint, depending upon the 
kind of rail to be welded, and also its weight per yard. 
Thermite costs 94d. per pound. The usual price per joint, 
ineluding labour, taking-up and replacing setts, etc., comes 
to from 25s. to 28s. he disadvantages of the above 
method are as follows: the heat is local, and there is no 
gradual change from welding heat to cold rail, thus render- 
ing the rail brittle just beyond the joint. The head of 
the rail is exposed to the full welding heat, thereby soften- 
ing it, and the result will be rapid wear and hammer at 
the jointe. The joint when finished is in compression, 
and the heat of summer may cause buckling of the track, 
or the cold of winter may break tbe joints asunder. The 
electric conductivity is the same as the rail itself. The 
joint itself is à good mechanical one. 

The electric weld has been mostly applied to tramway 
joints in America. The method adopted by the Johnson 
Company of America is the one selected for an example. 
The current for welding is generally taken from the over- 
head line, and Fig. 2 shows the connections. The con- 


tinuous eurrent at 500 voltsis transformed by means of & 
rotary converter into an alternating current at 300 volts at 


74 circles. By means of a static transformer this is reduced 


to a current at from five to seven volts pressure. The 
joint is made by welding plates both sides of the web of 
the rail. Great pressure, up to 35 tons, is maintained on 
the joint whilst making and cooling. The welding current 
runs as bigh as 25,000 amperes. The objections to the 
electric weld are the same as those specified above for the 
thermite weld. It has never really been successful in 
practice. The welding heat is applied too locally. The 
rail becomes brittle just outside the weld, and the greatest 
objection is, the expense of the outfit. 


Sr n u_ 


Fic. 2—Method of Electric Welding. T, trolley; C B, circuit breaker; 


R, rheostats ; 
welding transformer ; 
welding clamp. 


M, motor; B, booster; RT. rotary converter; W T, 
SW, switch; we, 


RC, reactive coil; 

The cast weld is the most popular of the three methods 
for obtaining a good mechanical and electrical joint. It 
consists in casting an iron sleeve round the sides and 
bottom of the rail joints, the rail ends being first placed 
firmly together. Before fixing the moulds, which are of 
cast iron, the sides and bottom of the rail are thoroughly 
cleaned. The cast iron running into the iron mould cools 
rapidly on the outside surface, thus causing a tremendous 
pressure to be exerted on the metal, which is still in its 
molten state, and in contact with the foot and sides of the 
rail. The metal is poured in from one side, and comes in 
contact with the web or thinnest part of the rail, bringing 
this part of the rail to a white heat, and owing to the very 


Fic. 5$. —Section of Rail and Mould. 


great pressure exerted on the molten iron, the latter is 
practically forced into the interstices of the steel, making 
a good mechanical and electrical joint. Although not 
actually welded, as it would be impossible to weld cast iron 
and steel, the result obtained is practically the same as a 
weld. Fig. 5 shows the cast-iron mould and rail in 
position. The section of the cast-iron joint is so designed 
as to have at least the same tensile strength as that 


possessed by the rail The cast-welded joints used 
generally are about 14in. long, and the weight of cast iron 
varies from 70lb. to 140lb. per joint. Fig. 4 shows the 
arrangement of a portable cupola, as it is necessary that 
the cast iron should be melted close to the work. The 
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cast weld does not possess any of the disadvantages of 
either of the preceding systems. The electrical con- 
ductivity is at least as great as that of the rail. The weld 
serves as a support to the joint. The tread of the joint is 
not softened. The rapidity with which joints can be made 
is very great ; little or no dressing of the joints is required 
when once they are cast. The cast weld has stood the test 
of time, and has proved satisfactory. The cost is less per 
joint than the thermite weld.—C. A. B. 


Answer to No. 556 (awarded 5s.).—This question is an 
exceedingly pertinent one, and a really satisfactory solution 
of the difficulty of the rail joints will lengthen the life of 
the permanent way to such a great extent that the question 
of cost is one of minor importance. The expense, however, 
of a good joint is very small, and does not add materially 
to the cost of the permanent way considered as an whole. 
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The objects to be borne in mind are (1) to secure the ends 
of tbe rail firmly to one another ; (2) to provide a rigid 
support for them; (3) to securely anchor them to the 
concrete foundation. 

The first form of fishplate did not in any way support 
the rail head, and this was soon abandoned for a form 
similar to that now used, which is so shaped that it 
supports the rail head on the bottom flange. This was 
the first step, and although it was a considerable improve- 
ment, the wear at the joints still remained excessive. The 
next step was the provision of a flat plate under the 
bottom flange of the rails and bolted to the flanges. This 
type of plate considerably reduced the wear and con- 
sequently lengthened the life of the permanent way as a 
whole (Fig. 1). Then a great advance was made by the 
introduction of anchor rail joints,“ consisting of an 
inverted length of old rail bolted or riveted on to the 
bottom flanges of the rails (Fig. 2). "This joint has, how- 
ever, several drawbacks which have prevented its adoption 
in some cases. These drawbacks are as follows: (1) the 
amount of material used is greater than it need be; 
(2) the material (used) is not put in the best position for 
doing useful work; (3) it necessitates an increase of some 
6in. or 7in. in the depth of the concrete (and, of course, in 
the excavation) at rail jointe; (4) the two outer surfaces 
of the rail flanges are not parallel, and this necessitates the 
use of either rivets, which are liable to get loose and cannot 
be tightened, but can only be replaced, and this means 
considerable: delay and expense, or the use of conical 
washers, which are a trouble and an additional expense. It 
has, however, the distinct advantage that it complies with 
all our three requirements, and certainly does form a very 
satisfactory joint. 

A later type of joint has been invented by Mr. Wilson, 
and is being manufactured by Messrs. Askham Bros and 
Wilson. This invention (Fig. 3) consists in replacing the 
inverted rail of the “anchor joint” by a length of specially 
rolled channel steel, and, while answering the same pur- 
poses as the anchor joint, gets over the difficulty of bolts 
or rivets, as the surfaces bolted together are parallel, and 
aleo does not necessitate any increase in the depth of con- 
crete. Messrs. Askham Bros. are also manufacturers of 
Marshall’s combined fish sole-plate (Fig. 4), which is made 
of rolled steel of special section, and has the merit of using 
less material and fewer bolts, and consequently less labour 
in fixing than any of the other joints mentioned above. 


The last-mentioned sole-plates are anchored by means of 
bolts passing through the webs and concrete, or by means 
of & shoulder rolled on the plate itself, as considered desir- 
able. This sole-plate, like the channel, does not require 
any additional concrete. 

The question of sole-plates may become, however, one of 
historic interest only if the new welding process thermit“ 
does all that it promises to do. It will be very interesting 
to see how these joints compare in actual practice wich 
those made with sole-plates. They should be considerably 
cheaper, as all bonding is, of course, dispensed with, except 
occasional cross-bonds. The question of damage to the 
material of the rail does not yet appear to have been satis- 
faetorily answered, and it remains to be seen if its wearing 
qualities have been altered by the process. This process 
consists in raising a certain amount of iron to a very great 
heat by mixing the oxide with aluminium, and then igniting 
the mixture, which burns until all the aluminium bas been 
converted into oxide, and the iron oxide reduced to metallic 
iron, which is then allowed to flow into a mould, and cast 
round the joint, the rails being at the same time brought 
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together and welded by the great heat. 


The process is 
neither costly nor difficult. The Falk rail joint and 
electric-welded joints are at present too expensive to-be 
really considered, and their action on the material of tbe 
rail itself is uncertain. —A. M. 


Answer to No. 556 (awarded 5s.).—One of the great 
difficulties of tramway construction is to make a joint 
that will stand the jolting and jarring of the car without 
undue sinking. One of the commonest methods resorted 
to to mitigate this evil is to bolt under the joint a large 
flat plate. This spreads the blows given by every passing 
tramcar over a large area of concrete, consequently deflec- 
tion is to a large extent done away with. This method is 
shown roughly in Sketeh 1. It should be also noticed that 
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if the fishplates are a good rit, they add materially to the 
resistance to ‘bending. Another very good method, per- 
haps better than the former, is to bolt under the joint a 
short length of rail the same section as the running rail. 
This when bedded in concrete presents a very large area 
to the concrete, as will be readily seen on reference to 
Fig. 2 It is common practice to put the joints on each rail 
opposite each otber. In one system I am acquainted with, 
however, the joints alternate. Thus there is an absence 
of that jolt which is common to nearly all roads, but is 
missing in this system because there is always a wheel on 
the straight rail. On the same system, on the busiest 
thoroughfares where there is a heavy car traffic, an 
Lsection girder is bolted under the joint and carried 


348 


THE ELECTRICAL ENGINEER, MARCH 6, 1908. 


across to the other rail, thus tying, strengthening, and 
supporting the rail and joint. 


Cars running on this system do so with remarkable 
freeness from either jolt or noise, which is a striking 


contrast to some systems where the joints by repeated 
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hammering have sunk to a deplorable extent. The method 
of attaching girder is shown in Fig. 3.—G. M. 
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LEGAL INTELLIGENCE. 


ACQUISITION OF THE MANCHESTER TRAMWAYS. 


In the Court of Appeal on Saturday, before Lords Justices Vaughan- 
Williams, Stirling, and Mathew, the hearing of an appeal by the 
urchasing authorities in the arbitration between the Manchester 
arriage and Tramway Company v. the Manchester Corporation and 
other local authorities was concluded. The facts of the case were fully 
reported in our issues of Aug. 1 and July 25, 1902. It will be remem- 
bered that Sir Frederick Bramwell, the arbitrator appointed to fix the 
amounts due from the local authorities on taking over the tramways 
constructed by the Manchester Carriage and Tramway Company, made 
two alternative awards, the lesser amount (£229,353) being named to 
meet the contingency of his being wrong in law in holding tbat the 
local authorities were obliged to take over with the lines a large number 
of horses, cars, and depéts which they did not require, and which they 
said were much in excess of what ought to be forced upon them. Mr. 
Justice Bigham held that the company were entitled to the larger 
amount (£496,068), and it was this decision that was the subject of 
this appeal by the local authorities. i 

Before counsel had concluded their ments the Court intimated 
that they were of opinion that some of the depôts included by Sir 
Frederick Bramwell's award should not be charged against the pur- 
chasing authorities. It was very difficult for them to say, however, 
whero the line should be drawn, and they hoped that the parties would 
agree to a compromiee. 

Mr. Balfour Browne, in support of the appeal, said he was con- 
fident that his contention was sound in law, and that all the local 
authorities were liable to pay was the lesser sum, but he did not desire 
to be unreasonable. 

Mr. Fletoher Moulton pointed out that the tramway company held 
so far the decision of the Court below in its favour, but he was willing 
to consult with his friend if they could have time to talk the matter 
over. There was something like a quarter of a million in dispute, and 
that sum was too large to be hastily adjudicated upon. 

After some discussion it was agreed to adjourn the hearing in order 
that the parties might try and come to an amicable settlement, with 
liberty to restore the appeal if they were unable to agree, or to apply 
to one of the Lords Justices for advice in his private roon. 

The case accordingly stood adjourned. 


COPYRIGHT IN CATALOGUES. 


In the Chancery Division of the High Court, on the 27th ult., 
before Mr. Justice Joyce, the plaintiffs in the action of the General 
Electric Company (1900), Limited, . A. Vandam and Co. and Vandam, 
Marsh, and Co, Limited, obtained a consent order for a perpetual 
injanction against the defendants restraining them from infringing the 
plaintitfa' copyright catalogues, and for an enquiry as to damages and 
coats. 


BRITISH ELECTRIC STREET TRAMWAYS. 


In the Chancery Division on Tuesday, Mr. Justice Buckley had 
before him the petition of E. Bois for tlie compulsory winding up of 
the British Electric Street Tramways, Limited. 

Mr. Sheldon, for the petitioner, asked leave to withdraw the 
petition, the company having paid his debt. 

Mr. Le Breton san ':c appeared for a number of contributories to 
support the petition, and as it nad been withdrawn, he asked for costs 
against the petitioner. 


Mr. G. Henderson, íor Miss Dalton, Mr. Henry Sturnicy, the 


holder of 5,000 shares, and Mr. Bonham, the holder of 200 shares, 
asked for costs. 

His Lordship said that when a winding-up petition was presented 
and advertised, it was an invitation to creditors and contributories to 
come to the Court and either support or oppose it, and the petitioner 
thereby became exposed to the risk of having to pay the costs. If he 
withdrew the petition, the Court could not say whether those persons 
would or would not have been entitled to costs. He, therefore, 
allowed the petition to be withdrawn, but the petitioner must pay the 
costs of all persons appearing under proper notices. 


HAMPSTEAD ELECTRIC SUPPLY COMPANY. 


In the King's Bench Division of the High Court, on Wednesday, 
the Lord Chief Justice and a special jury heard an action brought by 
Mr. Charles Owles, a registered money-lender, against four directors of 
the Hampstead Electric Supply Company. e defendants were 
Messrs. C. P. Casson, Arthur Watling, Edward Jas. Read, and the 
Chevalier Julio Soares. It was stated that the company required 
money and the plaintiff agreed to make advances on bills, provided 
they were guaranteed by the directors. In all 12 promissory notes 
were given. The first four were met, but the others were not, and 

laintiff claimed the balance of £1,865. 4s., with interest. His 
ordship directed the jury to find a verdict for the plaintiff, and 
judgment was entered for £1,937, with costs. 


IN BANKRUPTCY. 


At the London Bankruptcy Court on Wednesday the statutory 
meeting of creditors and shareliolders was held, under the failure of 
the British Power, Traction, and Lighting Company, Limited, against 
which a winding-up order was made on Dec. 16 p 

The Chairman (Mr. H. M. Wincarls) said that a statement of 
affairs had been prepared as at Aug. 27 last, the date when a receiver 
was appointed at the instance of debenture holders. A total unsecured 
indebtednesc of £28,906 was disclosed, and the debenture bonds 
amounted to £40,000. The assets were valued at £37,548, and were, 
therefore, insufficient by £2,450 to meet the claims of debenture- 
holders. There was, therefore, nothing available for the unsecured 
creditors or shareholders ; but, in addition to the assets returned in 
the statement of affairs, the directors claimed an exclusive right to 
manufacture Gardner-Serpollet cars, and were of opinion that it repre- 
sented a very valuable asset, in which case the prospects of the 
creditors and shareholders might be materially improved. 

A resolution was passed for the appointment of the official receiver 
as liquidator, together with a committee of inspection. 


COMPANIES’ MEETINGS AND REPORTS, 


* -t number of Meetings and Reports are unavoidably held over. 


CITY OF LONDON ELECTRIC LIGHTING. 

The ordinary general meeting of the shareholders in this Company 
was held at Salisbury House on Wednesday, Mr. G. Herring presining. 

The Chairman, in moving the adoption of the report (which, 
through pressure on our space, we are compelled to hold over till next 
week), stated that the gross revenue showed about £1,078 more than 
last year, this small increase being the result of competition and a 
lower rate of charges, for, as a matter of fact, 14 million more units 
had been sold. The expenses of generation and distribution amounted 
to £62,000, ae against £85,000 in the previous year, which in turn 
showed a decrease of £21,000 over 1901. This decrease was partly due 
to the lower price of coal, but also to a lower consumption per unit 
generated. At the present moment they had succeeded in generating 
a unit at a lower figure than any other company as regards the 
consumption of coal. Rent, rates, and wages had increased by 
£4,000. In Southwark they had to pay 2s 6d. in the £ more 
by reason of the Corporation’s losses in electric lighting. If the 
sharcholders, as ratepayers, continued to support the extravagance of 
their municipal rulers it would go on increasing. The price received 
rer unit showed a falling otf from 4°54d. to 4°04d.—that waa a 
oss of 3d. This was partly caused by the pressure of competition, 
but in part also, he thought, to their getting rid of the short-hour 
customers. The paid high rates, which, however, did not remunerate 
the company, for the outlay on the plant. He hoped to lose more of 
them and replace them by long-hour customers, which, ata lower rate, 
yielded a profit. As regarded the reserve fund, he pointed out that 
the £23,000 carried over could be used for the equalisation of 
dividends. As regards what he called the ‘‘ persecution " of the City 
Corporation, he would give them the latest instance. From January, 
1901, they had been supplying the City Corporation with light, 
and no objection had been made to the quality, and the charge 
had been reduced to their own terms, but they had not received 
a penny of payment, though they had applied for it incessantly, 
and now, after two years’ waiting, the Corporation has offered 
to pay them the money justly due to them if the Company on 
their part would give them a discount of over 50 per cent. The 
Corporation owed them £3,167, and they had offered to pay them 
£1,620. The Board had offered to accept the charge stipulated for, 
but, of course, they refused to allow the discount. 

Mr. J. B. Braithwaite, jun., seconded the motion, which was 
adopted. 

Subsequently a resolution was agreed to authorising the directors 
to make an annual subcription to a superannuation fund, in propor. 
tion to the salary of each member of the stat? who joined. 
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HART ACCUMULATOR. 


The ordinary general meeting of the proprietors in this Company 
was held on Wednesday at Stratford, E., Mr. G. W. Kidd presiding. | 
The report of the directors for the year ended Dec. 31, 1902, stated 
that the profit for the year is £6,447. 10s. Ad., and the balance brought 
forward from last year £4,429. 15s. 2d., amounting together to 
£10,877. 5s. 6d. The directors recommend the payment of a dividend 
of 15 per cent. per annum on the ordinary share capital, which will 
absorb £6,000, leaving £4,877. 5s. 6d. to be carried forward. The 
Com 's buildings, plant, tools, etc., have been augmented by 
£668. 185 7d., which has been charged to capital, and due deprecia- 
tion on same has been made. The maintenance of the works, plant, 
etc., has beon well kept up at a cost of £433. 2s. 7d., which has been 
paid for out of revenue. 
The Chairman, in moving the adoption of the report, said the 
Company could well pay the 15 per cent. dividend recommended, and 
ointed out that it had been earned in a year of great competition. 
ere were a number of German companies trying to get into the 
battery world in England, and they were taking orders or putting in 
contracts at a price that they could hardly buy the lead for. Very 
few, however, had succeeded. The present dividend of 15 per cent. 
had been earned by curtailing the expenses of the manufaoture of the 
article, rather than by an increased amount of work, and therein lay 
the success of the Company. Labour-saving machinery had been 
introduced, which lowered the cost of production considerably. On 
the other hand, the sale of the lighting type battery last year increased 
double as compared with the previous year. They had at last succeeded 
in designing a plate worthy of being put on the market for motorcar 
work. They had at present the monopoly of one particular company 
to which they were supplying motorcar cells, so they were fairly 
engaged in that class of work now. It was possible the directors might 
have.to call an extraordinary meeting for the dod on of getting the 
9 to agree to the raising of the capital for the rebuilding 
of works. f 
Mr. Samuel W. Hart seconded the motion, and it was carried 
unanimously. ; 


NORTHWICH ELECTRIC SUPPLY. 


The annual meeting of the shareholders in this Company was held 
at Northwich last week, Mr. J. A. Saner presiding. i 

The report stated that the directors regretted the financial result 
had not been so satisfactory as they ho it would be. The gross 
revenue from current supplied showed an increase of £322, and 
from other sources £23. On the other hand, the expenses, including 
debenture charges, showed an increase of £464. The directors had 
carried out their scheme of increasing the plant, and another 
100-h.p. engine and dynamo had been installed at the generating 
station. They recommended the payment of a dividend at the rate 
of 3 per cent., which would absorb £473, and the carrying forward 
of £91 12s. 5d. 

The Chairman, in moving the adoption of the report, said it was 
unfortunate so many accidents had occurred, but he found that they 
were all of a nature, except, perhaps, one or two, which could not 
be foreseen, but whieh might be largely prevented in future by 
careful supervision. About 9 per cent. were due to subsidence, 25 per 
cent. due to the dynamos at the works, 25 per cert. due to faults in 
the Hartford street-lighting cables, one only to the gas-mains, and the 
remainder were small breaks due to imperfections in joints and joint- 
boxes. On the other hand, the number of consumers had increased, 
the consumption of current had increased, and the revenue had 
increased. They had now a very complete installation for its size, 
and the initial expense of running during the day for power purposes 
had been met, and at the prices current was now being offered there 
were very few, if any, trades in the town which would not find it pay 
to scrap their old engines and boilers and put down electromotors. 
Turning to the details of the accounts, a larger amount than ever last 
year had been placed to reserve under the head of depreciation fund, 
and this fund now stood at over £1,000. In addition, about 5 per 
cent. had been written off free wiring, and over 10 per cent. off 
preliminary expenses. 

Mr. Sandiford seconded the resolution. 

In reply to questions, the Chairman ssid that although a larger 
amount had been earned this year, the development of the Company 
in supplying power to works during the daytime had necessitated a 
Tr consumption of gas, and also employing a full day staff. 

e proposition was then carried unanimously. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING. 


The ordinary general meeting of the proprietors of this Company 
was held on Wednesday afternoon at 5, Great George-street, S. W., 
Sir Frederick J. Bramwell presiding. 

The report of the directors for the year ended Dec. 31, 1902, stated 
that during the year the number of houses and shops connected with 
the system has increased from 2,605 on Dec. 51, 1901, to 2,889 on 
Dec. 51, 1902, while the number of lamps calculated on the usual 
basis of 8 c.p. has increased from 222,158 to 249,870. The renewal 
account now stands at £44,144. 16s. 1d., being an increase of £5,878. 
28. 1d. over the amount of the account at the end of the previous 
year. After providing for the amount placed to renewal account, 
writing £1,592. 2s. off cost of purchase of Kensington Court Com- 
pany, Limited, in the capital account, and after paying the dividends 
on the 6 per cent. first preference shares to June 30, 1902, on the 
5 cent. second preference shares to Sept. 50, 1902, and an interim 
dividend at the rate of 10 per cent. per annum on the ordinary shares 
for the first half of the year, the balance standing to the credit of the 
net revenue account for the year 1902 is £135,207. 19s. 8d. Of the 


above sum £1,500 has been appropriated to the payment of the first 
preference dividend to the end of the year, and £626 has to be set 
aside to meet the portion of the dividend on the second preference 
shares accrued to the same date. It is proposed to pay out of the 
balance of £11,082. 19s. 8d. a further dividend on the ordinary 
shares at the rate of 10 per cent. per annum for the past half-year, 
making, with the interim dividend paid on Aug. 1, 10 per cent. for 
the year. This will leave a balance of £5,832, 193. 8d to be carried 
forward. The increase of supply from Wood-lane has enabled a still 
further reduction in the steam power to be made at Kensington Court. 
Certain of the engines have been removed from there, and have been 
re-erected at Chapel-place, replacing smaller engines, which have been 
sold. The directors feel that the Company is justly entitled to com- 
plain of the conduct of the London County Council in bringing 
forward an Electric Supply Bill in 1903, which, speaking broadly, is 
to all intents and for all purposes a repetition of the Bill which was 
in Parliament and was rejected last year. The opposition of this 
Company with others was successful, but that opposition caused a 
considerable portion of the £340 in account. 


ABSTRACT OF REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s d. 
Coal ur other fuel £5,629 6 1 
Oil, waste, water, and stores . 671 18 7 
Proportion of salaries . .........scecscceesesees 683 1 0 
Wages at generating stations.. 1,970 1 10 


Electricity supplied from Wood-lane works 6,781 2 0 


Repairs and maintenance ..................... 2,009 4 7 | 
—— 18,074 14 1 
Distribution of Electricity. 

Proportion of salariess se. 447 18 4 

Wages to linesmen, eto . 902 11 11 

Repairs, ete., of mains 1,405 12 1 

Repairs, maintenance, ete., of meters ...... 1,046 7 4 
— 3,800 9 8 

Rents, Rates, and Taxes. 

Rents payable ........................ ——Ó 285 18 6 

Bates and takes 5,626 16 7 
5,912 15 1 

Management Expenses. 

Directors’ remuneratio nn 1,000 0 0 

Salaries of engineers, secretary, eto 2,272 18 10 

Stationery and printing z t 375 2 6 

General establishment charges 503 7 0 

Auditors of Compansnan ggg 75 10 0 

Auditor appointed under order 65 0 0 

Debenture stock trustees' remuneration ... 59 7 6 
————— 4,329 5 10 
Law and parliamentary charge 540 8 7 
Depreciation of property and plant ........................ 9,319 1 1 

Special Charges. 

InBurACOS aisir, 8 466 0 4 

Cost of conversion to 200 volts ............ 115 16 1 
— 881 16 5 
Total Ox penditu neee ene uar 42,558 10 9 
Balance carried to net revenua m a 27,955 4 9 
£70,313 15 6 

Or. £ s.d. 
Sale of current per meter, less rebates ..................... 67,090 14 10 
Sale of current for public lighting. . 543 19 6 
Rental of meters and other apparatus ..................... 1,995 17 0 
Rents receivable e ——————— 875 16 8 
Transfer Eos. en Suae RE Saad m 9 7 6 

£70,313 15 6 
ABSTRACT OF GENERAL BALANCE-SHEE1. 

Dr. Liabilities. £ s.d 
Capital account—amount receive ess. 295,000 0 0 
Debenture interest acerued..................... cene 1,406 5 0 
Sundry tradesmen and others.......................... eee 8,940 2 8 
Net revenue as per last balance-sheet ........................ 15,207 19 8 
Renewal fund account ..... . . 2 44,144 16 1 
Depreciation fund account—leaschold property ............ 596 9 7 

£363,295 13 0 

Cr. Assets. £ 8. d. 
Capital account amount expended for works 530,904 6 9 
Stores on Hand reto . 8 2,277 4 11 
Amount owing by consumers . . 21,575 15 6 
Others debtoo sn EEVExPERV VERE REUS oes 674 9 3 
Cash at bankers and in hanlngiLizLizaLzz . 7,865 18 7 

£565,295 15 0 


The Chairman, in submitting the customary resolution, said that 
during the past year they had been getting a larger proportion of their 
units than formerly from the joint station at Wood-lane, and this had 
led to considerable economies. The capital issued to the shareholders 
at par, and which was unproductive a year ago, had since borne fruit, 
and had brought a substantial addition to their earnings. It was not 
proposed, however, to pay a higher dividend than before—namely, 
10 1175 cent. He remarked that they were justly entitled to complain 
of the conduct of the London County Council in bringing forward: this 
year an Electric Supply Bill, which was practically identical with the 
Council's Bill of last session. The Company were, of course, put to 
the expense of opposing the Bill last year, and they would be com- 
pelled to spend money for the same purpose this year. 

Sir Charles Grant seconded the motion, which was agreed to. 
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TRACTION AND POWER SECURITIES. 


The first annual general meeting of the shareholders in this Com- 
peny was held this week at the offices, Westinghouse-building, Strand, 
. Robert Benson presiding. 
The Chairman, in putting the usual motion, said their first report 
and account spoke for themselves, and could be summed up in three 
sentences. The profits sufficed (1) to pay for the period of 17 months 
a 6 per cent. dividend on the capital as paid up; (2) to pay off 
preliminary and formation expenses and leave a perfectly clean balance- 
sheet; (3) to start a reserve account of £10,000 and carry something 
handsome forward beside. The amount carried forward (after allow- 
ing for income tax) would be about £7,500, which, added to the 
reserve, was equal to about 4 per cent. on their paid-up share capital 
of £421,000. That was a very good start. Ina brief recapitulation 
of the circumstances in which the Company was formed, he stated that 
just as in America a security company arose with a good business of 
its own alongside of the Westinghouse Manufacturing Company, so in 
England out of the same conditions the same result had been evolved. 
Among those who came to the British Westinghouse Company wanting 
electrical apparatus was the Mersey Railway, and this Company was 
formed to take the debenture stock. Thus the manufacturing com- 
pany got its fair manufacturing profit on the machinery supplied, and 
this Company got the debenture stock at an entirely satisfactory 
price. The Mersey Railway afforded a typical example of the business 
this 5 was formed to do. Their field of investment was the 
field in which debentures, preferred shares, and ordinary shares were 
being created against the application of electrical power to traction or 
any other purposes. In conclusion, he moved the adoption of the 
report and accounts. 

Mr. J. H. Lukach seconded the motion, which was agreed to 
unanimously. 

A resolution was afterwards carried to increase the capital of the 
Company to £2,000,000 by the creation of 100,000 new shares of £10 
each, 


NEW COMPANIES REGISTERED. 


Jerrard's Automatio Track Cleaners, Limited. — Capital, 
£5,000. Objecte: to acquire and turn to account any inventions 
relating to cleaning and burnishing the rails, bars, and the like of 

manent ways over which electric trams, trains, motors, and 


similar vehicles run, and to the economising of electric power, and, 
in particular, to acquire from C. H. Jerrard, of 204, High-street, 
East Ham, the benefit of certain existing inventions relating to the 


cleaning of tramrails. Registered office, 598, Commeroial-road, E. 

Durrants Motors, Limited. — Capital, £5,000. Object: to 
acquire the benefit for the British Isles of an invention of E. A. 
Durrant, relating to improvements in gas and oil engines and 
explosion motors generally. 

A. B. P. Accumulator Company, Limited.—Oaspital, £20,000. 
Object: to acquire and carry on the accumulator department of the 
business of Ashmore, Benson, Pease, and Oo., Limited, including a 
patent granted to E. C. H. T. Lugard in respect of an invention for 
improvements in electrical accumulators, etc. Registered office, Park. 
field Works, Stockton-on-Tees, 

Mersey Electric Supply Syndicate, Limited. —Capital, £3,000. 
Object : to carry on, in the United Kingdom, or elsewhere, the busi- 
ness of electricians, suppliers of electricity for light, heat, motive 
power, etc. Registered office, 5, Cook-street, Liverpool. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Stockport.—The Gas and Electricity Committee invite tenders for 
the supply of various stores from April 1, 1903. 

Wimbledon.—The Council invite tenders for various stores during 
the year ending March 31, 1904. Tenders by March 10. See 
advertisement. 

Fulham.—The Borough Council invite tenders for the supply of 
electrical stores for the year ending March 31, 1904. Tenders by 
March 11. See advertisement. 

Edinburgh.—The Corporation invite tenders for a complete tele- 

hone installation at the Colinton Mains Fever Hospital. Tenders 
by March 16, See advertisement. 

Shipley.—The Urban District Oouncil invite tenders for a traction 
storage battery. Tenders by March 15, to Mr. S. D. Schofield, elec- 
trical engineer. See advertisement. 

Raal (Hungary)— Tenders are required for the erection of a 
central station. Specifications, etc. (10s.), may be obtained from the 
Municipal Architect. Tenders by March 15. 

Barking Town.—The Urban District Council invite tenders for 
overhead line n etc., and underground feeder cables, 
etc. Tenders by March 20. See advertisement. 

Sunderland.—The Oorporation invite tenders for two Lancashire 
boilers, 30ft. by 9ft., 1601b. pressure. Tenders by March 27 to Mr. 
Fras. M. Bowey, town clerk. See advertisement. 

Perigueux (Franoe).—Tenders are required for the construction 
ef tramways. Tenders by March 15. Particulars may be obtained 
from the Prefect of the Dordogne at the above place. 

Aberdeen. —The Tramway Committee invite tenders for the supply 
of 12 roof. seat electrical tramcars. Tenders by March 14 to Mr. 
J. Alex. Bell, city electrical engineer. See advertisement. 


Sunderland. —The Corporation invite tenders for thesupply of one 
fuel economiser. Tenders by March 27. See advertisement. 


Leicester.—The Corporation invite tenders for old tramway rails 
which are being taken up. Tenders by March 20. See advertisement. 


Sydney (N. . W.). — The  Acting-Deputy Postmaster-General, 
Sydney, New South Wales, do eun tenders for telegraph, telephone, 
and electric light materials. Tenders by 2.30 p.m. on April 18. 


Battersea.—The Council invite tenders for one 300-350-kw. steam 
dynamo, with ejector condenser and steam exhaust and water con- 
nections, Tenders by 12 noon on March 10. See advertisement. 


Lemburg (Hungary).—The Government Railways Department 
uire tenders for an electric lighting plant, etc., estimated at 
£17,500. Provisional deposit, 5 per cent. Tenders by March 10. 


Hornsey.—The Urban District Council invite tenders for stores for 
electricity works and cables and cable stores, etc , in connection with 
their electrisity supply. Tenders by March 16. See advertisement. 


Sunderland.—The Corporation invite tenders for the annual 
supply of indiarubber covered cables and stoneware casings from 
April 1 next to March 31, 1904. Tenders by March 27. See advertise- 
ment. 


St. Pancras.—The Borough Council invite tenders for supplying 
about 47 miles of lead-covered and armoured cable. Tenders by 
S Mr. C. H. F. Barrett, town clerk, Town Hall, Pancrae- 
road, N.W. 


Edinburgh.—The Corporation invite tenders for annual stores for 
the electricity supply department. Forms of tender, etc., may be 
irren the Resident Electrical Engineer, Dewar-place. Tenders 

y ch 11. 


Darlington.—The Corporation invite tenders for the supply and 
delivery of eight double-decked and single-decked combination motor- 
cars with complete electrical equipment. Tenders by March 20. See 
ad vertisement. 

Bridlington.—The Corporation invite tenders for the lighting of 
the public streets and places within the borough from April 1 next to 
March 31, 1904. Particulars may be obtained from the Town Clerk. 
Tenders by 11th inst. 

Brussels.—Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station. Particulars 
may be obtained, free of charge, from the Manicipality, Oollége des 
Bourgmestres et Echevins. 

Halifax.—The Corporation invite tenders for stores required by 
the Tramways Department for 12 months. Forms of tender, etc., can 
be obtained from Mr. F. Spencer, tramways manager, Southern Depot, 
Halifax. Tenders by March 14. 

Weymonth.—The Corporation invite tenders for the construction 
of an electricity generating station, chimney shaft, eto. A ree 
tions, etc., can be obtained from the Engincer, Weymouth, after 
22nd inst. Tenders by March 11. 

Madrid.—'.‘he Department of Agriculture oe tae tenders for con- 
cession of a narrow-gauge railway from Estella to Vittoria and 
Durango, with a branch fom Arroniz to Lerian. A deposit of about 
£2 is required. Tenders by March 20. 

Wednesbury.—The Corporation invite tenders for motor-generators, 
battery boosters, battery of acsumulators, switchboards, cables, boxes, 
and street work and meters, demand indicators, and service fuses. 
Tenders by March 28. See advertisement. 

Halifax.—Stores are required by the Electricity Department of 
the Corporation for 12 months. Forms of tender, etc., can be 
obtained from Mr. W. M. Rogerson, borough electrical engineer, 
Foundry-street, Halifax. Tenders by March 14. 

Swindon.—The Corporation invite tenders for watertight switches, 
extension pieces, incandescent glow lampe, service boxes, and other 
materials required for electric lighting. Tenders by March 20 to 
Mr. Robt. Hilton, town clerk. See advertisement. 


Burnley. —The Corporation invite tenders for supply and delivery 
of 22 electric motorcars complete, overhead equipment, and copper 
bonds. Specification, etc., can be obtained. from Mr. R. Birkett 
borough electrical engineer, Aqueduct-street, Burnley. Tenders by 
March 18. 

Plymonth.—The Corporation invite tenders for the supply of elec- 
tricity meters, transformers, and cables ( r-insulated) for 12 
months. Specifications, etc., can be obtained i rom Mr. E. G. Okell, 
borough electrical engineer, Prince Rock, Plymouth. Tenders by 
March 16. 

Blackburn.—The Corporation invite tenders for various materials 
required in the electricity and tramways departments for a period of 
twelve months ending March 25, 1904. "Tenders by March 23 to 
Mr. Alfred 8. Giles, electrical engineer and tramways manager. See 
advertisement. 

Heckmondwike.—The Electric Lighting Committee invite tenders 
for 250-kw. steam traction generator and piping connections, and 
underground lighting feeder and connections. Tenders by March 20 
to Mr. Geo. H. Carter, A. I. E. E., consulting and resident engineer. 
See advertisement. ` 

St. Mary, Islington.—The Guardians invite tenders for the pro- 
vision of a water softener, condenser, and other work at the Infirmary 
Highgate-hill, Upper Holloway, N. Specification, etc., may be obtained 
from the office of Mr. James Enright, 47, Victoria-street,S.W. Tenders 
by 11 o'clock on March 19. 

Bridgend (Glamorganshire). —The Urban District Council invite 
tenders for incandescent lamps, arc lamp carbons, electric wattmeters 
for alternating current, and incandescent electric lamp spans for 
atreet lighting, in connection with their electric lighting undertaking. 
Tenders by March 31. See advertisement. 
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Madrid.—Tenders are required for 40,000 porcelain insulators for 
the use of the Spanish telegraph service. A translation of the con- 
ditions of tender may be seen on application at the Commercial 
Intelligence Branch of the Board of Trade. | 

Barrow-in-Farness.—The Corporation invits tenders for the 
supply of (I) oils, waste, engine-room stores, tools, ete. ; (2) steam 
cuf, repo at the electricity works during year ending March 31, 
1904. Forms of tender, etc., may be obtained at the Electricity 
Works. Tenders by 12 noon on March 16. 

Grimsby.—The School Board invite tenders for the wiring and the 
supply of ne and lj-h.p. motor at the Wintringham Higher- 
Grade School, Eleanor-street, Grimsby. Specification, etc., may be 
obtained from Mr. W. A. Vignoles, borough electrical engineer, Cor- 
poration Electricity Works, Grimsby. Tenders by March 10. 

Brighton.—The Corporation invite tenders for the supply, delivery, 
drawing-in, and jointing complete ready for use of the required feeder, 
distributing, and telephone cables. Specifications, eto, may be 
obtained on application at the office of the tramways engineer, Mr. 
Thomas B. Holliday, Lewes-road, Brighton. Tenders by March 9. 

Salford.—The Lighting and Olearising Department invite tenders for 
two high-pressure horizontal engines, from 14in. to lóin. cylinder, 
and from Join. to 30in. stroke, 60 ye with high-speed governor 
and automatic cut-off motion. Tender forms may be obtained from 
the Superintendent, Cleansing Department, Wilburn-street, Salford. 
Tenders by 12 noon on 17th inst. | 

Shoreditoh.—The Borough Council invite tenders for the supply 
of electric cables and sundries, ironmongery, tools, etc., for one year. 
Samples may be seen at the Electric Lighting Station, Ooronet-street, 
Hoxton, N. Forms of tender can be obtained on application to 
Mr. H Mansfield Robinson, town clerk, Shoreditch Town Hall, Old- 
street, E.C. Tenders by 3 p.m. on March 10. 

Birkenhead.—The Corporation invite tenders for the supply and 
delivery of various stores and materials as required at the 3 
works during the year ending March 31, 1904. Particulars, wit 
specifications, etc., may be had and samples inspected on application 
to Mr. William Bates, A. M. I. O. E., boreugh electrical engineer, 
Craven-street Generating Station, Birkenhead. Tenders by March 11. 

Bilston.—The Urban District Council invite tenders for wiring and 
fitting-up for lighting by electricity (Contract No. 1) the town hall, 
pu offices, and free library; (No. 2) public market ; (No. 3) public 

the; (No. 4) technical schools. Specification, etc., may be 
obtained upon application to Mr. J. b. Wakeford, A.M.I.C.E., 
engineer and surveyor, Town Hall, Bilston. Tenders by 12 noon on 
March 16. 

London, 8.W.—The London County Council invite tenders for the 
manufacture and delivery of (a) 100 double-decked electric tramcars, 
complete with bogie trucks, motors, controllers, ploughs, etc., and 
(b) 100 similar tramcars, fitted with single in place of bogie trucks, 
for the service of the Council's conduit tramways. Specification, etc., 
may be obtained at the County Hall, Spring-gardens, S. W. Tenders 
by 10 a. m. on March 17. 

Salford. Tenders are invited by the Electricity Department for 
various materials in such quantities as may from time to time be 
required between 31st inst. and March 1, 1904, including engine- 
room stores, cables, meters, carbons, electric fittings, lampholders, 
etc., electric motors, $ h. p. to 30 h. p., and motor starters. Specifica- 
tions, etc., may be obtained at the Borough Electrical Engineer's 
Office, Frederick-road, Pendleton. Tenders by 14th inst. 

Rangoon.—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limite of 

n Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs, Ogilvy, Gillanders, and Co., Sun-court, 67, Oornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, ete. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 


Electric.“ 
RESULTS OF TENDERS. 


Croydon.—The Town Council have accepted the tender of Messrs. 
DER and Wilcox for pipework in connection with the condensing 
plant. 
Bury.—The Corporation have accepted the tender of the Lancashire 
Dynamo and Motor Company for automatic reversible booster for their 
traction system. | | 

Exeter.—The ry Council have accepted the tender of Messrs. 
Siemens Bros, and Co. for the supply of main feeder cables and 
conduits at £2,450. 

Hammersmith.—The Borough Council have renewed the contract 
with the Valvoline Oil Company for the supply of cylinder oil, at 
4s, and 58. per gallon. ö 

Eastbourne.—The Town Council have decided to accept the 
tender of the St. Helens Cable Company for the supply of 2,000 
yards of cable at £390. 

Darlington.—The tender of Messrs. White, Limited, London, is 
recommended for 1 e by the Tramways Committee for the 
laying down of the track. 

Bermondsey.—The Borough Council have accepted the tender of 
Crompton and Oo., Limited, London-wall, for the supply of cast-iron 
aro rr ae arc and incandescent lamps, and switch pillars, etc., 
at £1, 


Watford.—The Urban District Council have accepted the tender 
of the Paterson Engineering Company for supply of a Paterson con- 
densation water purifier at £185; and that of Mr. Pratt for about 
2,500 yards of earthenware conduit piping at 8d. per yard. 

London, W.—Messrs. C. A. Parsons and Co., Newcastle-on-Tyne, 
heve secured the order from the Kensington and Notting Hill Elevtric 
Lighting Company for the supply of a 750-kw. steam turbine alter- 
nator, three-phase, 5,000 volts, 45 periods, non-condensing type. 

Salford.—The Town Oouncil have accepted the tender of the 
British Wes pos Company, Trafford Park, for the supply of 50 
double-deck gie cars, at £734. 6s. Twenty of the car bodies sre to 
be built by the British Electric Car e Trafford Fark, and the 
remaining 30 by another firm. The British Electric Oar Company 
also tendered at £750 per car. ; 

Southampton. —The Town Council have accepted the tenders of 
Mr. F. Osman, at £2,387 and £2,231, for the construction of the High- 
field and Old Portswood routes respectively, subject, however, to the 
sanction of the Board of Trade being firat obtained in respect of the 
Highfield route. Mr. Osman’s tender was second lowest, the lowest 
ae i J. Nichols, of Bitterne Park, whose prices were £2,245 and 

Cardifi—The Tramways Committee have received the following 
tenders for boilers, stokers, conveyors, bunkers,: economisers, super- 
heaters, etc.: Danks and Co., boilers £2,832, equipment £3,202 ; 
Thompson and Co., £2,795 and £3,275; Yates and Thom, £2,818 
and $5,511; Musgrave and Sons, £2,987 and £3,151 (recommended 
for acceptance); Holdsworth and Sons, £3,135 and £3,306; Davy 
Bros., £3,200 and £3,315 ; Anderson and Sons, £3,818 and £3,146 ; 
Tinkers, boilers, £3,190 ; Tinker, Shenton and Oo., boilers, £2,750; 
D. Adamson, boilers, £3,215. 

Steke-upon-Trent.—The Corporation have accepted the following 
tenders : Contract 1 A) Meldrum Bros., Manchester, destructor ; (B) 
Meldrum Bros. (sub-contractors, Daniel Adamson), boilers ; (O) W. H. 
Bailey and Co., Salford, pumps ; (D) George Fletcher and Oo., Derby, 
conveyor ; (E) Meldrum Bros, (sub-contractors, E. Green and Sons), 
economiser. (2) Dick, Kerr, and Oo., Preston (with Willans engines), 
steam dynamos. (3) Mavor and Coulson, Glasgow, balancer. (4) 
Mavor and Coulson, boosters. (5) Orompton and Co., Limited, 
Chelmsford, switchboard. (6) Tudor Accumulator Oom b Dukin- 
field, battery. (7) Callender and Oo., London, mains. 87 . and A. 
Musker, Liverpool, travelling cranes. (9) Dempster, Moore, and Oo., 
Glasgow, workshop machinery. 

Wimbledon.—The Urban District Council have received the 
following tenders for supply and erection of a high-tension switch- 
board and switchboard gallery : 

8. Z. de Ferranti Limited, Hollinwood (provisionally 


aocepted )) e VF £1,560 0 0 
gg eee Elektricitate-Gesellschaft ........ 5 1,800 0 0 
J. Fowler and Co. (Leeds, Limited), Leeds 1,604 10 0 
General Electric Company, London . 1,686 0 0 
Siemens Bros. and Oo., Limited, Westminster 1,555 0 0 
British Thomson- Houston Company, Limited, Rugby... 1,167 0 0 
Oowans, Limited, Salford ...... .................. e . 944 0 0 
B. Thomas, Manchester 2 2 905 10 0 

—  á— — (€ 


BUSINESS NOTES. 


TRACTION. 


Perth.— The tramways purchase enquiry will be held at the end of 
the present month. 

Steurbridge.—The Urban District Council are opposing the Dudley, 
Stourbridge, and District Tramways Bill. 

Greengates.—The ratepayers in this suburb of Bradford are 
urging the Corporation to extend the city tramways to include their 
district. : | 

Gloucester.—It is e 
order wil very shortly 
confirmation. 

Reading.—The iron standards for carrying the overhead equip- 
ment of the new electrio tramways are being erected at the eastern 
end of the town. 

_Twickenham.—The London United Tramway Bill, which contains 
pru affecting this district, has been a first time in the 

ouse of Commons. | 

Taff Vale Railway.—At a ial meeting at Oardiff on Tuesday 
the Taff Vale Railway shareholders sanctioned the Bill to work the 
railway by electric power. 

Bath. A report of the Mis d Committee was adopted at the 
last meeting of the Town Council relating to progress with the construc- 
tion of the proposed eleotrio tramways. 

York.—Ocertain propos have been received from the tramways 
company as to the working and extension of the tramways in the city, 
and have been referred to a sub-committee. | 
Leith.—After the Council meeting this week the members sat as 
the Tramways Committee, and had under consideration the whole 
tramways question. The proceedings were private. 

Broughty Ferry.—The result of the plébiscite which has been 
taken on the Sunday car question is as follows: in favour of Sunday 
cars 1,295; against, 846—majority in favour, 449, 

Rotherham.—The Town Council have agreed to adopt 4d. fares on 
the Fitzwilliam-road route, from College-square to Milton-road. 
Tenders are to be invited shortly for some double-deeked cars. 


ted that the light railway provisional 
submitted to the Board of Trade for 
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Motor Volunteer Corps.—It is announeed in the London Gazette 
that his Majesty has been graciously pleased to approve of the forma- 
855 of a volunteer corps to be designated ‘‘ he Motor Volunteer 

orps.” 

Preston.—A proposal was received from the National Electric 
Supply Company offering to supply the current for the tramways at 
the last meeting of the Town Council, and was referred to the engineer 
to report on. 

Macolesfield.—In the event of the Macclesfield and District 
Electric Tramways Bill passing the Standing Orders Committee, to 
whom it has been referred, it will come up for first consideration in 
the House of Lords. 

Hornsey.—Operations will be commenced in connection with the 
Archway-road tramway this month. Sanction is being sought by the 
District Council for a loan of £8,700 for wood paving in connection 
with the light railway scheme. 

Dover.—A large batch of tramway rails have been delivered in 
the town 1n preparation for laying the double line of tramway from 
the Prince Albert to the hospital, when the roadway will be widened 
and the surface paved with wood. 

Camberwell.—The Borough Council have referred back to com- 
mittee a recommendation that the Council should consider any plans 
which might be submitted by the London County Council with regard 
to the proposed electric tramways. 

Darlington.—The Tramways Committce have accepted a number 
of contracts this week, among others, for the laying of rails and con- 
struction of sheds in connection with the new electric tramways, 
subject to the approval of the full Council. 

Birkdale.— An agreement has been come to between the District 
Council and the tramways company which will allow of the proposed 
extension from Wild-road to the Smedley hydro being 1 ded with. 
It is hoped to complete the line by Whitsuntide. i 

Proposed Automobile Track.—A number of gəntlemen interested 
in motoring have visited Clacton-on-Sea to inspect the site of the pro- 

automobile track. The site, which skirts the sea-front, was 
generally accepted as absolutely unique for the purpose. 


Stoke-upon-Trent.—In connection with the proposed light rail. 
way to Newcastle, ria Hartshill, the Towa Council have appointed a 
committee, to be called the Light Railway Construction Sub-Com- 
mittee, to report from time to time to the Highways Committee. 


Hamilton, Motherwell, and Wishaw Bill.—This Bill was con- 
sidered again on Monday by Mr. Campion, who decided to report non“ 
compliance with the Standing Orders on the ground that the consent 
of the Wishaw local authority had not been given to Part 9 of the Bill. 


Wednesbury.—At a special meeting of the Town Council this 
week a resolution authorising steps to be taken for opposing the Bill 
which the South Staffordshire Tramways Company propose to promote 
in the ensuing session of Parliament for the construction of additional 
tramways was unanimously adopted. 

Clydebank.—The Tramways Committec of Glasgow Corporation 
report that as tlie work in connection with the invercepting sewer in 
Dumbarton-road, Clydebank, will not be completed before October, 
the tramways department will not be able to proceed further with 
the extension in Clydebank this year. 

Lancaster.—The tramways engineer has recommended doublir 
the track from the Pointer loop to the Penny-street Bridge loop, an 
from the last-named loop to the top of the grade in Upper Thurnham- 
street, and has submitted plans showing his proposals. The con- 
sideration of the matter has been deferred. 

urch.—On Friday last a public meeting, convened by the 
Mayor of Christchurch in compliance with a requisition from a number 
of ratepayers, was held, when the Corporation were authorised to 
oppose the Bournemouth Corporation Tramway Bill and also the Bill 
of the Poole and District Electric Traction Company. 

Nottingham.—Guard rails have been affixed at several points to 
the tramway tracks in the town to prevent the cars from leaving the 
metals at curves. This rail isa very simple arrangement, and can be 
easily attached to the existing rails. By its use the rails are found to 
suffer less from wear where the friction is the greatest. 


Portsmouth.—A new electric light railway, about eight miles in 
bagri, was inaugurated on Monday. It runs over Portadown Hill, 
and connects Portsmouth with Horndean and Waterlooville. The 
cars are worked on the overhead trolley system, the current being 
supplied from the Portsmouth Oorporation tramway power station. 


West Cheshire.—The West Oheshire Light Railway and Tramway 
Company have given notice that in their application to the Light 
Railway Commissioners they will include the right to lay mains for 
electric lighting purposes, agcording to the pam proposed in the 
several parishes through which the proposed line of tramways is 
carried. 

Barrow.—At the last meeting of the Town Council a discussion 
took place with reference to the delay in commencing to lay down the 
new electric tram system. A councillor ssid he had received an 
unofficial letter from the British Electric Traction Company, 
intimating that a commencement would probably be made in about 
a fortnight. 

Monk Bretton.—The conditions laid down by the Board of Trade 
for the working of the Barnsley electric tramways were passed at the 
last meeting of the Urban District Council, the chairman stating that 
if the promoting company obtained powers to extend to Monk Bretton, 
Cudworth, Shagton, and Brierley, as suggested, fresh regulations 
would be necessary. 

Aberdeen.—The last meeting of the sub-committee of the Tramways 
Committee again discussed the proposed working agreement with the 
Suburban Tramways Committee. After full consideration the rates 
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aes to be charged were finally rejected. A meeting of the whole 
of the Tramways Committee will now be held, when the matter will 
be finally disposed of. 

St. Annes. —Colonel A. C. Smith has held a Local Government 
Board enquiry this week into the application of the Urban District 
Council to borrow £12,023 for the provision of additional plant at the 
generating station for dg am of electric lighting and the supply of 
energy to the Blackpool, St. Annes, and Lytham Tramways Company 
for traction purposes. 

South London Railway.—A slight delay was caused on Thursday 
morning last week on the City and South London Electric Railway 
by a train fouling the down line at London Bridge Rtation, and in 
consequence a four minutes' service only was run between that station 
and Clapham Common, and a 13 minutes’ service between London 
Bridge and the Angel Station. 


Sale.—4A meeting called by the ratepayers’ association has passed a 
resolution protesting against the action of the District Council in 
concluding an agreement with the British Electric Traction Company 
„without the ratepayers’ consent." Manchester, it was generally 
agreed, was the authority the Council ought to have turned to in 
connection with the tramways. 

Eccles.—The minutes of the Parliamentary Special Committee 
were unanimously adopted at this week's meeting of the Town Council. 
These give the promoters of the Manchester Southern Tramways 
authority to proceed with their Bill, but reserve to Eccles the right 
to oppose the Bill if found necessary for the insertion of clauses to 
protect the interests of the borough. 


Barrowford.—The District Council are reported to have approached 
the Nelson Corporation with a view to securing the services of Mr. 
W. A. Fraser, the Nelson electrical engineer, to prepare plans for 
their section of the tramways. Permission has been granted by the 
Nelson Electricity Committee, and it is expectel that no time will 
now be lost in proceeding with the work. 


Brierley Hill.—A conference is suggested between the different 
councils concerned and the promoters of the Dudley and Stourbridge 
Tramway Company's Bill to discuss and, if possible, arrange such 
clauses as are objected to by the different councils. At a special 
meeting of the Brierley Hill District Council last week a resolution 
was passed that the Council oppose the Bill. 


Gravesend.—The surveyor has been in communication with the 
British Electric Traction Company on the subject of substituting 
wood block paving for the present granite headers between the tram- 
rails in certain roads, and has received a reply to the effect that, as 
the proposed change would involve a heavy cost, the company do not 
see their way to carry out the work themselves. 


2 
Motor Record Broken.—The Hon, Charles Rolls has beaten the 
world's motor record for a kilometre (tlying start), doing the distance 
in 27 seconds. This was at the rate of over 80 miles an hour, and is 
1} seconds under the time made by Charles Jarrett on the same course. 
The event took place on the Duke of Portland's drive at Clipstone, 
the success being achieved at the fourth attempt. 


Exeter.—The total estimated cost of the proposed tramways under- 
taking, including the purchase of the lines from the company, street 
improvements, and extensions at the power station, is stated by those 
opposed to the scheme to be £276,543, and this high cost is being 
urged as a reason for dropping the scheme altogether. A mass meeting 
of the citizens has been held in support of the scheme, 


Erratum.— In our note last week under the sub- heading 
„Bradford we stated that the committee of the Bradford Oorpora- 
tion appointed to negotiate with the Shegield Tramway Company for 
the acquisition of the lines had failed to come to terms. This should 
have read the Shelf Tramway Company. The agitation among the 
inhabitants of Shelf for increased tramway facilities is increasing. 


Kilmarneok,—The result of the plébiscite on the question of 
eleetric light and traction, carried out under the auspices of the 
Vigilance Committee appointed at a recent meeting of the ratepayers, 
has been declared as follows: in favour of the Corporation scheme, 
988 ; against the Corporation scheme, 4,030. Of the latter number 
2,029 voted in favour of terms being procured from a private 
company. 

Lourenco Marques.—The contract for the instalment of an electric 
tramway system at Lourenço Marques, Delagoa Bay, by the Delagoa 
Bay Development Corporation, Limited, which, as stated in this 
journal last week, has been placed in this Sonne: has, we understand, 
been obtained by Messrs. Macartney and McElroy. The contract 
provides for the laying down of seven miles of track and electrical 
equipment. 

Bradford,—A deputation of ratepayers from Wibsey has waited on 
the Tramways Committee and requested that the work of the extension 
of the service from Odsall to Collier-road be proceeded with as soon as 
possible. The chairman of the committee pointed out that certain 
Street improvementa would be necessary before the tramway could be 
laid down, and it was decided to confer with the Street Improvement 
Oommittee on the subject. 

Fareham.—After a long discussion at their last meeting, the Dis- 
trict Council resolved to consent to the Bill authorising the construc- 
tion of the Gosport and Fareham and Cosham tramways, subject to 
amendment of clauses, as provisionally arranged, and to an agreement 
being entered into by the promoters embodying certain provisions as 
also provisionally arranged, and as may be finally approved by the 
Special Tramways Committee. 

Kirkcaldy.—The electric tramway system, which has been laid 
down by the Corporation in the town, was formally inaugurated on 
Saturday by a public ceremony, and the cars were afterwards run for 

nger service for the remainder of the evening, There was a t 

emand for accommodation, and it was only possible to provide for a 
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small portion of those who wished to travel. The drawings for the 


evening amounted to over £27. 

Belfast.—It was stated at the half-yearly meeting of the tramways 
company last week that the Bill to sanction the use of electric trac- 
tion on the Sydenham and Ligoniel lines and the extensions to the 
centre of the city had been abandoned in consequence of the attitude 
taken up by the Corporation, who have resolved to promote a Bill in 
Parliament for the purchase of the company's undertaking in antici- 
pation of the expiration of lease. 

Norwich.—The Corporation have served a notice upon the Norwich 
Electric Tramways Company calling attention to the fact that the 
company have failed to maintain and keep in good condition the 
tramway lines in certain parts of the city. Should the company fail 
to comply with this notice, the Corporation have decided to do the 
work 9 and sue the company for the recovery of the expense, 
with interest, incurred by the Corporation in so doing. 

Dideot and Watlington Light Rauway.— Colonel Boughey, 
C. S. I., and Mr. H. Allan Steward have held an enquiry as to the 
expediency of granting the application of the Light Railways 5 
ment Company, Limited, for the Didcot and pete Ane light rail- 
way (amendment) order, which, in effect, was an application for an 
extension of time for a further period of three years, in order to carry 
out the order granted three years ago. The decision of the Commis- 
sioners will be made known soon. 

Devonport.— The Light Railway Commissioners held an enquiry 
last week relative to an application of the Corporation for powem to 
construct a light railway bon the borough to Crownhill. Mr. Chas. 
Chadwell, C. E., who prepared the scheme for the existing Devonport 
tramways in 1898, said there were no engineering difficulties. e 
narrowest part of the road was 17ft. 8in., against 16ft. llin. on the 
road which had been authorised by Parliament and already constructed. 
The Commissioners reserved their decision. 

Newport (Mon.).—On Friday the new electric power station, which 
has just been completed by the Corporation for supplying current to 
the tramways, was tested, with satisfactory results. So far as the 
plant is concerned, the Corporation will be in a position to supply 
power almost immediately. There is some doubt, however, about the 
time of the running of the electric cars, as there is & good deal of 
work yet to be done on the various routes. Of the 30 cars ordered 
from the British Westinghouse Company, 26 have already been 
delivered. 

Cardiff.—The borough engineer reports that the whole of the rails 
from the southern end of St. Mary-street over Custom House-street 
and on to the junction with the tramway in Bute-street will be coupled 
up this week, and the borough electrical engineer expresses the hope 
that cars will be running over this new route in three weeks ora 
month. There will be no need for a Board of Trade inspection. The 
borough engineer further reports that the work in Constellation-street 
is well advanced. Good progress is being made, too, with the work 
in Bute-terrace. 

Sheffield.—The tramway employés are agitating for an eight 
hours’ day. There is new running in the streets of Sheffield a 
covered double-decked car—the forerunner of mauy others. As soon 
. a number of the cars in the possession of the Corporation 

ill be equipped with canopies, which will protect outside engers 
from rain on wet days. The Tramways Committee have been con- 
sidering the best form of lifeguard to adopt. They have tested a 
number, and have decided to fix the cars up with that produced by 
the National Rail and Tramways Appliance Company. 


London County CounciL—At 1 ie meeting the Council 
approved a supplemental estimate of £3,225, in addition to the sum 
of £7,500 already sanctioned for the erection of a sub-station and 
workshops at the Elephant and Castle in connection with the elec- 
trical working of the tramways. The Council further agreed, on the 
recommendation of the Highways Committee, to accept the offer of 
the Cooper Anchor Patent Kail-Joint Company to supply, for the sum 
of £1,786. 14s., 150 tons of sole-plates for use in connection with the 
reconstruction of the New Cross-to-Greenwich tramways. 


Aston.—The winding.up of the Birmingham and Aston Tramway 
Company on Wednesday disclosed the enormously valuable character 
of the undertaking, which has been acquired by the District Council. 
During the 20 years the company has been in existence it has paid 
£127,000 in dividend on a capital of £60,000, and has now sufficient 
in hand, including £61,000 purchase price paid hy the Council, to 
return £9. 108. to every holder of a £5 share. The British Electric 
Traction Company are at the present time negotiating with the Aston 
District Council for the right to take over the trams, and there seems 
a likelihood that the parties will come to terms. 

South London.—Oonsidering that in the system of traction 
adopted by the London County Council in South London there are 
no upright standards. as with the overhead system, the Highways 
Committee have been somewhat at a loss as to where they shall affix 
the car-stopping signs along the line of route. In the first instance 
an experiment is to be made in Kennington-road by utilising the lamp 
standards. To carry out the scheme the Council have got permission 
to move 12 of the existing lamps to other positions. The signs are to 
be placed on each of these and on 26 other anp in the same road, 
and on a couple of private lamps, making 40 in all. 


Additional Traffic Returns.—Anglo-Argentine, £413 increase; 
Barcelona Ensanche y Gracia, £233 increase; Barcelona, £1,668 
increase (there was a six days’ strike in 1902) ; Brisbane, £194 increase 
(month of carrie £10,649, increase £483); British Columbia 
Electric (month of January), £1,340 increase; Buenos Ayres and 
Be o Electric, £281 increase (month of February, £12,221, increase 
£1,639) ; Calcutta, £552 increase; Cape Town (month of January), 

i £17,191, expenditure £10,043; Isle of Thanet Electric, 
£42 decrease ; Mexico Electric (month of December), receipts £42,520, 


expenditure £25,400; Perth Electric, £123 increase; Port Elizabeth 
(month of January), receipts £4,500, expenditure £2,268. 

Bromley.—A meeting of ratepayers has passed a resolution calling 
upon the Urban District Council to at once draft a Bill, to be 
presented to Parliament at the earliest opportunity, asking for powera 
to enable the Council to construct electric trams or motor omnibuses, 
to be worked and controlled by the Council. Mere opposition to the 
British Electric Traction Company's Bill at present before Parliament, 
the resolution stated, would be futile unless the Council have an 
alternative scheme, and the meeting regretted that the Council in 
their late negotiations with the company should have been guilty of 
so much secrecy in matters which concern the welfare of the inhabi- 
tants of Bromley, such proceedings being contrary to the democratic 
principles on which the Council are clected. 


Swansea. —[In the course of a discussion on the tramway question 
at last week's meeting of the Council it was assumed that the 
estimated cost per mile for overhead construction in the omnibus 
Bill—namely, £10,500—was based on the same specification as the 


£7,256 tender of the Dolter Company. This is not so. The former 


included feeder cables, conduits, section pillars, cars, car sheds, eto. 
The net amount of the estimates prepared by the borough surveyor 
and electrical engineer for the track and overhead work to compare 
with the tenders received for surface contact should be £6,685, thus 
showing that the lowest estimate for surface contact is £570 per mile 
more than overhead. The tramways company are opposing the 
proposal of the Corporation to adopt a surface-contacs system of 
traction. 

Motor Trials.—Although the chief results of the recent French 
motorcar trials of fuel consumption have been recorded, there remains 
to be decided a contest among the winners. This will take place on 
March 9, and will be on lines hitherto only tried in the case of 
motor cycles. In the previous tests the cars had to cover 100 km., 
and the quantity of fuel consumed on the journey was measured, In 
the forthcoming contest the two leading cars in the different categories 
will run, and to each will be given the quantity of petrol consumed in 
the recent trials by the second vehicle, plus an additional amount to 
be decided on the morning of the event by the committee in accordance 
with the state of the roads. Tho winner will be the car which covers 
the greatest distance on the supply, and the route will be so arranged 
that the vehicles will run out their supply over a circular course in the 
Bois de Boulogne. 

Torquay.—The application of the Power and Traction Company 
for a light railway provisional order for the district has been rejected. 
The Commissioners announced their decision at the local enquiry which 
was held last week. Colonel Boughey said as regarded No. 2 tramway 
they felt that what was asked for was a line to Paignton, but what 
wes put forward stopped short at Preston, and was therefore not the 
same thing. They consequently held that there was not a sufficient 
case shown for this line, and in view of the narrowness of the road 
and the oppos on of owners of land and frontages whose intereste 
would be affected, the Commissioners were not prepared to recommend 
that this line should be gone on with. The promoters had dropped a 
considerable portion of the outside line, and what remained was con- 
fined to the town, and, as this line was strongly opposed by the 
Corporation, the Commissioners, acting as in similar cases, felt it 
impossible to recommend an order to the Board of Trade. 


Musselburgh.—The Tramways Sub-Committee of the Edinburgh 

Town Oouncil have held a meeting to discuss a point with reference 
to the projected Musselburgh electric tramway. The line proposed 
will have five-eighths of a mile inside the city boundary for the purpose 
of connecting the county line with the terminus of the cable tram- 
ways, and it is with reference to this small portion that a certain 
agreement has to be drawn up to safeguard the city's interest in time 
to come. The city, it is understood, mean to make no charges of way- 
leave n the new company, but they want to have their position 
carefully protected. They may purchase this small portion of the 
line when they require it. It is expected that the sum may possibly 
be between £7, or £8,000, but no definite figure has been yet 
arranged. The small fragment of line is in itself of no value, but in 
time to come the Council anticipate that there may be many electric 
lines throughout the county and all around the city, and if they could 
not at any moment command this small section it might be the cause 
of considerable difficulty. Certain terms of agreement were prepared 
to be submitted to the company. 
. Tramway Rail Joints.—Perhaps the most important considera- 
tion in the laying of tramway track is that the rails shall be joined 
as to offer perfectly smooth running to the ca: wheels. Any undue 
‘‘bumping " of the wheels over these joints sooner or later involves 
heavy cost in repairs both to the track and the car equipment. Our 
attention is called toa comparatively new form of tramrail joint known 
as the Cooper ‘‘ Anchor " joint, which for all practical purposes pro- 
vides a ''continuous " rail, with a perfectly smooth-running surface 
and also thorough electrical conductivity. The ‘‘ Anchor " joint has 
the further important advantage of firmly securmg the rails to the 
concrete unler-bed, so that neither vertical nor lateral movement of 
the rail is possible. We are informed that joints made on this 
system and subjected to very heavy traffic during the past four years 
in some of our largest manufacturing towns remain in perfoct con- 
dition, without the slightest sign of looseness, and not a single penny 
has been expended on repairs or packing. The Anchor joint has 
been adopted by some ot the principal electric tramway undertakings 
in this country, including those of the London County Council, Liver- 
pool, Glasgow, Leeds, Sheffield, Nottingham, Bradford, Leicester, 
Blackburn, Burnley, Halifax, and many other corporations. 


Light Railways in Kent.—Some two years ago the Dartford 
Urban District Council obtained powers for à tramway between that 
town and Bexleyheath, where a junction is proposed with the Bexley 
Council's line to Plumstead and London. As the British Electric 
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Traction Oompany had extended their system from Gravesend to 
Swanscombe, it was felt desirable to obtain further powers, so as to 
make the Dartford tramway a connecting link in a continuous tram- 
way route from London to Gravesend—a distance of 22 miles. The 
posal met with strong opposition from the South-Eastern Railway 
mpany. and at the enquiry by the Light Railway Commissioners on 
Wednesday last week Mr. Vincent Hill, the general manager, gave 
evidence as to the effect of the opening of the Thanet tramways. For 
the 12 months before these tramways opened the passengers booked 
between Margate, Broadetairs, and Ramsgate numbered 760,000; in 
the following year, when competing with the tramways, the number 
of ngers booked fell to 175,000. Nevertheless, Mr. Vincent Hill 
declared that the Thanet tramways did not pay, and it was for financial 
. reasons, in addition to the competition, that the railway company 
opposed. the Dartford extension, as it was believed the undertaking 
would involve a heavy burden on the rates, and the company, as the 
largest ratepayers in the Dartford district, would suffer also in this 
way. Mr. Hill also pointed out that lines were constructed or pro- 
along the whole route from Gravesend by way of Chatham to 
idstone, making a competitive undertaking with the railway for the 
whole distance from London. 
tioulars of their decision. They agreed to report in favour of an order 
being ated for a light railway as far as Horn’s Cross, and required 
that, 
the main road on which the line will be laid, the promoters should 
endeavour to agree with the County Council upon the particular 
places, if any, as to which exception might reasonably be made from 
a general obligation to widen the metalled portion of such road to 23ft. 
e Commissioners asked for an amended estimate for the portion of 
the line authorised. 


Birmingham. —Our readers will remember that reference was made 
in the report of the Birmingham Tramways Committee, published in 
our last issue, to the fact that in considering the question of a lease of 
the tramways in the city to the British Electric Traction Company, 
they had sought the advice of Mr. J. H. Hamilton, the tramways 
manager to the Corporation of Leeds. Mr. Hamilton’s report is now 
in our hands, from which it seems that he was first asked to give his 
opinion, in the event of the Corporation deciding to municipalise their 
system of tramways and operate them on the overhead electric traction 
method, as to what percentage of gross receipts might be reasonably 
expected to be obtained as net profit. To this Mr. Hamilton answered 
that he should quite readily expect that Birmingham, owing to its 
unique situation, would almost certainly get 25 per cent. of the gross. 
returns as profit. In the second place, he was asked, in the event of 
the Corporation desiring to lease their lines to an operating company, 
what percentage of gross receipts might be considered a fair proportion 
to be paid by them to the Corporation as a rental. Mr. Hamilton’s 
advice on this point was that at least 20 per cent. of the gross revenue, 
or £40,000, should be paid to the Corporation, leaving £20,000 as a 
balance to the operating company to be dealt with in payment of 
increased dividend over 6 per cent., or by increase of reserve fund. 
It seemed to him that the committee should primarily direct their 
attention to the consideration of what might be termed absolutely 
necessary conditions, compliance with which they would insist 
upon before proceeding to discuss the percentage of permenu 
and other details. The following, amongst others, might be looked 
upon as essential: (1) That whatever length of lease might be agreed 
upon, the operation of the sinking fund to pay off all capital expendi- 
ture should be concurrent. (2) That the value of the present track as 
a going concern should be placed as a capital charge, upon which the 
company should pay interest, etc. (3) That the present conditions 
with regard to the owning and repair of the permanent way should be 
continued. To this might be added the construction of overhead 
equipment. (4) That all current necessary for traction or lighting 
purposes inside the city should be supplied by the Corporation, at a 


price to be agreed upon. A meeting of the Liberals of St. George's 
Ward has & resolution urging the representatives of the ward 


in the Council “ to vote against a scheme so utterly opposed to the 
best interests of the citizens of Birmingham." 


Private Bills.—Mr. Campion has found that the Standing Orders 
of the House of Commons have been complied with in the case of the 
Fife Electric Power Bill. Petitions have been deposited against the 
Hove, Worthing, and Distriet Tramways Bill, the Central London 
Railway Bill, and the City and North-East Suburban Electric Railway 
Bill. The following Bills have been read a second time in the House 
of Commons: the London County Council (Electric Supply) Bill and 
the Stroud, District, and Cheltenham Tramways Bill. Mr. Vicary. 
Gibbs has given notice to move tke rejection on second reading of the 
Baker-street and Waterloo Railway (Transfer) Bill, the Central London 
Railway Bill the Charing Croes, Euston, and Hampstead Railway 
Bill, and the Great Northern, Piccadilly, and Brompton Railway 
(New Lines and Extensions) Bill. Mr. Kimber has given notice of 
his intention to oppose the second reading of the City and North-East 
Suburban Electric Railway Bill. In connection with this opposition 
Mr. Kimber intends to ask the President of the Board of Trade 
whether his attention has been called to five railway private Bills 
which have been introduced containing provisions authorising the 
respective railway companies to enter upon, take and use the subsoil 
and under surface of any street for the pu of their railways without 
making any payment or compensation to the owners of the soil so taken, 
and whether the Government propose to take any steps in the matter. 
The Gaslight and Ooke Company is e against the London 
County Council (Electric Supply) Bill. Seven petitions have been 
deposited against the Fife Electric Power Bill, including petitions 
by the North British Railway Company and the Fife County Council. 
The Brighton Corporation have petitioned against the Hove, Worthing, 
and District Tramways Bill; and the Mersey Docks and Harbour 
Board are petitioning against the North-Western Electricity and 
Power Gas Bill. On Tuesday, Mr. Oampion found the Standing 


On Friday the Commissioners sent par- - 


efore a clause was settled to provide for the widening of 


Orders of the House of Commons to have been complied with in 
the case of the following Bills: Newoastle-on-Tyne Electric Supply 
Bill and the London United Tramways Bill, The Standing Orders 
of the House of Lords were found to have been complied with in the 
case of the India Rubber, Gutta Percha, and Telegraph Works Com- 

any's Bill. In the House of Lords on Tuesday the Somerset and 
District Electric Power Bill was read a second time. Compliance with 
Standing Orders has been proved in the case of the Romford and 
District Tramways Bill. e Tramways and Improvements Bill of 
the London County Council has, in respect of some of its proposals, 
failed to comply in default of the consents to certain of the lines by 
the road authorities. A petition has been presented in the House of 
Commons against the Metropolitan District Railway Bill (Various 
Powers) by the London and North-Western, Midland, and North 
London Railway Companies. Petitions praying to be heard against 
the Antrim, Down, Armagh, and Belfast Electric Power Bill have 
been deposited 1n the Private Bill Office of the House of Lords by the 
Down County Council and the Newry Urban District Council. 


LIGHTING AND GENERAL. 


Beokenham.—Further cables are to be laid at an estimated 
expenditure of £105. 

Sales of electric batteries and several gas-engines appear in our 
advertisement columns. 

Steckton.—The electrical engineer recommends that the price of 
current for motive power be reduced. 

Askam.—aAn installation of electric light is being proceeded with 
on the new embankment and pier at the ironworks. 

Stone. —The Urban District Council will petition against the North- 
Western Electricity and Power Gas Company's Bill. 

Glasgow.—The Corporation have obtained sanction to borrow 
£280,000 in addition to the £220,000 already sanctioned. 

Navy.—Electric motor fans are to be introduced as early as possible 
in the new financial year into the sick-bays of all his Majesty's ships. 

Nairn.—The Town Council are negotiating with Messrs. Orompton 
and Oo. for the transference of their electric lighting provisional order. 

Rugby.—The Electric Lighting Oommittee estimate that the 
Council will require to raise at -present £10,000 for electric lighting 
purposes. 

Metropolitan Electric Supply Co.—The directors recommend a 
final dividend of 7s. 6d. per share, making a total distribution of 
14s. 6d. for the year. 

Carmarthen Power Bill. The County Council have decided to 
oppose the Carmarthenshire Electrio Power Bill, on the ground that it 
would create a monopoly. 

Walton-on-Naze.— We understand that the Ooast Development 
Company have almost completed the pufchase of a suitable site for 
electrio generating works. 

Bournemouth and Poole Electricity Supply Co.— The directors 
recommend a dividend at the rate of 8 per cent. per annum (less tax) 
for the year ended Dec. 31. 

Londenderry.—The Corporation have decided that the National 
Telephone Company be given six months’ notice to remove their poles 
and wires from the streets. 

.Leeds.—The Workhouse Committee at Leeds propose to purchase a 
circular saw and an electric motor for the purpose of wood-cutting in 
the vagrant and test wards. 

West Riding.—The County Council offer four technological 
scholarships, each of the value of £50, particulars of which appear 
in our advertisement columns. 

Longton.—A publi: meeting of ratepayers has confirmed the 
resolution of the town Council to oppose the North- Western Electricity 
and Power Gas Company’s Bill. 

Bristol.—At the last meeting of the Electrical Committee exten- 
sions of mains were sanctioned at Redland-grove, Cotham-grove, 
Downfield-road, Lower Redland-road, and Thomas-street. 

Erith.—About 40 students of the machine construction classes at 
the Woolwich Polytechnic visited Erith last week, and were shown 
over the works by Councillors Charlesworth and Oustance. 

Claeton.—The Council have decided to obtain expert opinion as to 
the practicability of obtaining statutory powers for the provision of 
electric lighting and tramways and the acquisition of the pier. 

Eastbourne.—Application is to be made for an extension of the 
period of the loan of £1,630, being the difference between the amount 
of the previous estimate of the value of the old electric light works. 

Beotle.—The Council on Wednesday adopted the report of the 
electrical engineer, and decided that the additional plant, machinery, 
mains, and feeders therein mentioned be obtained; and that the 
proposed extension of the buildings be carried out. 

Grimsby.—A deputation representing Grimsby, Hull, and Aberdeen 
wil meet the Postmaster-General in London on Friday to make a 
representation in regard to the establishment of telegraphic communi: 
cation between this country and Iceland and Faroe. | 

London Gazette.—The partnership existing between J. L. Brown, 
H. Duckett, and T. C. MoMichael (trading as Duckett and Brown), 
electrical engineers, 10 and 12, Edmund-street and 58, Albion- street, 
Birmingham, has been dissolved by mutual consent. 

Heckmondwike.— The District Council have adopted a recom- 
mendation of the Electricity Committee to put down a 250-kw. gene- 
rating set and a feed cable, and Mr. G. H. Carter, the engineer, has 
been instructed to get out the necessary specifications. 

Middlesbrough.—The engineer's last report shows that during 
February 48,400 units were supplied, as against 33,000 units iu 
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February 
and the works cost £191, against £120 last year. A profit of £438 is 
shown during the month. 

Hornsey.—On March 2 the electric light was switched on, just 
two years from the day when the work was commenced. Mr. C. E. 
Lovegrove is the District Council's engineer, and already £81,962 has 
been expended upon the scheme, and extensions involving the outlay 
of £17,000 have sanctioned. 

London County Couneil.—The Council have to lend the 
Shoreditch Borough Council £16,245 for electric lighting purposea. 
The Board of Trade will be asked to insert certain amendments into 
the Bermondsey (Borough Council) and Oamberwell (London Electric 
Supply Company) electric lighting orders. | 

Newoastie-on-Tyne.—4A small committee has been appointed to 
consider the advisability of reducing the carte for lighting the 200 
electric lamps. If this can be done, it probably induce the 
Watch Committee to light the remainder of the tramway route and 
many of the streets in the heart of the city in a similar manner. 


Thirek.—The town of Thirsk, the vi of Sowerby, and the 
high road leading from Thirsk Town to Thirsk Junction will be 
ighted by the Northern Counties Electric Lighti ad as soon 
as the final arrangements local y have been completed. e union 
workhouse at Tkirsk and several large private consumers are forth- 


coming. 

Islington.—The Oouncil have authorised the expenditure of £238 
for the laying down of low-tension mains necessary for giving & supply 
of electricity to premises in Eden-grove, Oanonbury-road, St. Paul’s- 
road, and Arundel-place. The London County Oouncil require 85 
incandescent electric lamps at the new fire brigade station in Black- 
stock-road. 

Redditeh.—At Monday's meeting of the. District Council Mr. 
Gibbs, the chairman, said the report current that the Council 
intended applying for permission to raise another loan of £7,000 or 


£8,000 in connection with the electric light undertaki was 
0 The required loan would probably be between £4,000 
an ,000. 


Edinburgh.—The current applied for from Jan. 29 to Feb. 19 
represented an equivalent of 5.340 8-c.p. lamps, made up as follows: 
lighting 2,988; power, 2312; heating, 40. This is an increase of 
1 riod of last year. The total from May 15 


over the corresponding 
was 62,005, as against 72,018 for the 


till the end of last mont 
previous year. 

Cleveland and Durham Eleetrio Power Bill.—This Bill, in 
which the promoting company are seeking additional borrowing 
powers and also an amendment of the section of the Act of 1901, 
which prohibited the construction of generating stations on land not 
mentioned in the first schedule to that Act, has been reported for 


second reading. 

Switzerland.—A tch has been received at the Foreign Office 
from H.M. Minister at Berne re aines from Swiss agents desirous 
of obtaining an agency of a British firm for copper wire for electric 
railways (trolley wire). Further particulars may be obtained on appli- 
cation to Mr. J. O. Milligan, care of the British Consulate-General, 
Zarich, Switzerland. 


Shanghai.—The Municipality have fixed the price per unit for 

incandescent lighting at 14 tael cents. A tael cent. is worth about 
8d. Electricity for working motors will be supplied at a fixed rate of 
nine tael cents per unit for any motor of 1-4 b.h.p. or more. For 
snialler motors, lighting rates will obtain. Discounts for large 
meothly consumption will be allowed. 
New Firm.—We are informed that Mr. Henry F. Joel, A. M. I. O. E., 
has purchased the lease, plant, and stock of tbe 31, Wilson-street, 
London, E.C., branch from the firm of Henry F. Joel and Co. and 
Thos. Potter and Sons United, Limited, and proposes carrying on a 
busipess of electric dynamo, motor, and electric motorcar manufac- 
turer aud contractor, at this address, in his own name. 


Searborough.—The Scarborough Post suggests that the directors 
of the rlectric sapply company should reduce their cha by 4d. per 
unit six months trom the present time, with another 4d. reduction to 
follow within another six months (to 54d.) if the demand justified it, 
and says there is little reason to doubt that the response would be an 
increased consumption, which would pay the shareholders. 


Income-Tax Repayments.—The Income-Tax Adjustment Agency, 
Limited, Poultry, London, E.O., draw attention to the fact that with 
few exceptions all persons whose incomes do not exceed £700 are 
entitled to exemptions or abatements, while claims in respect of life 
assurance premiums can be made even when the income exceeds that 
sum. We are informed that claims must be lodged before April 5. 


National Electrical Manufacturers’ Association.—At the 
annual general meeting of this association matters of general interest 
to the electrical manufacturers were brought forward, and it was 

erally shown that a satisfactory year’s work had been done. 

ending arrangements with other associations have not been brought 

to a conclusion to warrant comment. The membership continues to 
increase. 

Werthing.—The resident engineer in his last report gives the 
following particulars as to the progress of the undertaking : number 
of applications to date, 200; number of consumers connected, 185 ; 
a of 8-e.p. lamps applied for private lighting, 10,463 ; number 
of 8-0. p. lamps connected, 9,075 ; total number of 8-c.p. lamps applied 
for, including public lighting, 12,715 ; and total number of 8-c.p. 
lampe connected, 11,371. 

Barnstaple.—At the last Council meeting it was stated that the 
. National Telephone Company had signed the agreement to which refer- 
ence already been e, and the only question remaining was 


whether they would pay up the back rent, Steps are to be taken as 


last year. The revenue amounted to £720, as against £521, , 


soon as possible to obtain consent from the Local Government Board 
to obtain the balance of the monay to extend electrio lighting to the 
outside area of the borough. 

Telegraph Messengers’ Institute.—The annual concert and 
paean aon of prizes in connection with the Aberdeen branch of the 

elegraph Messengers’ Institute was held on Saturday evening in the 
Waterloo Hall, Exchange-street. There was a large attendance of 
telegraph messengers and Post Office officials and friends. Mr. J. B. 
Hogarty, postmaster, presided, and was accompanied by Mr. Adam 
Maitland, who presented the prizes. 

Eocles.—The Council on Wednesday authorised the Public Light- 
ing and Electricity Supply Oommittee to proced with the extension 
of the borough electric ight generation station and the ertension 
of the electric lighting scheme in various parts of the borough, the 
sanction of the l Government Board having been previously 
given to a loan of £22,000. The committee were also empowered 
to adopt the system of supply of electricity by prepayment meters. 


Maeclesfleld.—At a recent joint meeting of the Chamber of 
Commerce and the Silk Trade Protection Association discussion took 
paoe on the North-Western Electricity and Power Gas Company's 

ill, which Messrs. S. V. Clirehugh, M. I. O. E., and W. E. Rowoliffe, 
solicitor, of Manchester, attended to explain on behalf of the pro- 
moters. The meeting a vote of thanks to the two gentlemen 
for their assistance, and decided to adjourn the matter for a future 
meeting in order to come to some resolution upon the subject. 


ShefMeld.—At the last meeting of the council of the Sheffield 
Ohamber of Commerce a deputation was received from the Electrical 
Contractors’ Association, who made representations against a clause 
of the Corporation Bill, which they contended would enable the Cor- 

ration, by their Electric Light Committee, to oust all rival traders 
rom Sheffield, and secure a monopoly in doing electrical work inside 
houses, and in supplying electric fittings of all descriptions, The 
council undertook to give the matter their careful consideration. 


Dover.—Portions of the electric cranes for the Admiralty Pier 
have arrived. Two are to be erected, one on the centre landing on 
the east side, and on one a ing at the Oalais west landing, at the 
sme height as the parapet. The cranes have, saya the Dover Express, 
unusually long jibe, and will lift luggage crates out of the steamers 
and load them direct on to the railway trucks, the same as at Folke- 
stone, with the additional advantage that the jibs are long enough to 
do the work without it being necessary to cut away part of the upper 
deck of the boat. 

Fife Electric Pewer Bill.—At the last meeting of Kirkcaldy 
District Committee of Fife County Council it was explained, in oon- 
nection with the Fife Electric Power Bill, that the committee had met 
with the company with a view to getting some protective clauses put 
into the order. T endeavoured to get the company to insert 
the same clauses as been inserted by Parliament into the Clyde 
Valley Order last year, but they cat a to do so, except in 
one or two cases which were immaterial. The Council's petition against 
the Bill has been lodged. ' 

Oban.—Messrs. Olaud Hamilton and Oo., electrical engineers, 
Glasgow, recently fitted up the Station Hotel with about 500 lights, 
and the same firm are at present putting in a full installation into the 
Oban Times printing and publishing office, with powerful dynamos for 
the working of the machinery. Mr. Calderwood, Oban, has secur: d 
the contract for the electric lighting of the Lorn Oombination Poo-- 
house. Many householders in town are waiting to see what the real 
cost of electricity will be over the present price of gas before decidiuy 
upon an electric installation. 

Ipswioh.— Messrs. Johnson and Phillips, of Old Oharlton, Kent, 
have begun to lay cables in the central section of the compulsory arta. 
At the fight and power station on the Seven-Acre Field, a fairly good 
view of the front of the building may now be obtained. The car-shed 
and other portions are ready for roofing over. The difficulty of getting 
a foundation for the chimney shaft is, it is said, causing a delay, and 
it is quite possible that this x Ae the calculation of the chairman 
of the committee (Mr. H. J. W. Jervis) that Ipswich would see an 
electric car running by October next. 

Lancaster.—The financial statement of the Electricity Committee 
shows that there was a sum of £996 to be placed to the reserve fund, 
instead of £205 as estimated. The increase iu the number of cou- 
sumers during the year has been satisfactory, although the increased 
consumptien of electrical current has not been quite as good. Oon- 
sumers evidently used less current per lamp than formerly. The 
committee said that they were satisfied that they did not get £500 
worth of steam for the destructor. A sub-committee has been 
appointed to go into the question. 

Radstock.—The Urban District Council have decided to join other 
urban distriots in opposing the Somerset Electric Power Bill upon certain 
stated grounds, including the question of standard prices, period for com- 

letion of works, construction of works so as to avoid flooding at 
stock, and upon other grounds mentioned. The National 
Telephone Company have informed the Council that they would not 
be prepared to establish a local exchange without a guarantee of a 
return of £230 per annum for five years. If an exchange was opened 
at Midsomer Norton, an additional guarantee of £75 per annum for 
five years would be necessary. 

Monmouth.—On Monday the Electric Light Committee reported a 
large increase of enquiries as to the conditions for wiring. e engi- 
neer said £300 would cover the expense of wiring, and that the intial 
outlay would, in his opinion, bring a revenue equal to £300 a year. 
Tha following recommendation was accepted: (1) that consumers may 
purchase the installation, the applicants paying own one-tenth of the 
cost on completion of installation, the nce to be spread over a 
period of not less than six years; or (2) rent the installation, appli- 
cants to pay a fee for cost of specification and 5 per cent, by quarterly 
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payments on the cost of the installation, which would remain the 
property of the Corporation. 

Brixham.—The Council have decided to agree to the laying of 
mains in the Brixham district bordering on Kingswear by the Urban 
Electric Supply Company of Dartmouth, who are proposing to light 
Kingswear, providing the company are willing to enter into an agree- 
ment to supply Brixham parishioners at the same rates as Kingswear 

rishioners; also that the company provide, erect, maintain, and 
ight, free of cost to the Council, four 25-c. p. lamps in agreed portions 
of the Brixham district near Kingswear. The engineer has visited 
and approved of a site belonging to the Council, and adjoining the fire 
station, for a genératipg station. 


The Reoent Gale.— At Oork there are 600 telephone subscribers in 
the district, but the underground system of wires having been adopted 
over the greater portion of the area, only about 100 subscribers were 
cut off through the damage caused during the recent gale, principaliy 
by ar trees. About 30 miles of wire were brought down in this 
way. The trunk line to Dublin was put to rights at 12 o’clock on 
Saturday. A serious telegraphic breakdown occurred between Scotland 
and England, the only English office in communication with Scotland 
for the greater part of Saturday being Newcastle-on-Tyne, a workable 
wire between Glasgow and that town having been made up. At 
Truro lightning struck the post office, and, fusing the coils in the 
telephone apparatus, telephone trunk communication with Cornwall 
was severed, 

Parliament.—In the House of Commons on Wednesday Mr. 
Anstruther, on behalf of the Premier, moved: ‘‘ That it is expedient 
that a Select Committee of this House be appointed, to join with a 
Committee of the Lords, to consider and report as to' the principles 
which should govern powers given by Bills and provisional orders to 
municipal and other local authorities for industrial enterprise within 
or without the area of their jurisdiction.” The debate was adjourned, 
but it is said that the Government will take the earliest opportunity 
of pressing the matter to an issue. Answering a question on 
underground cables, the Postmaster-General promised to make a full 
statement of Post Office policy in this matter to the deputation of 
the Chambers of Commerce on the next day, for which we refer 
our readers to another column. 


Bath.—The committee appointed to advise the City Council upon 
the offer of the Bath Electric Tramways Company to acquire the 
electric lighting works on a lease of 32 years, have decided to recom- 
mend that the offer be not accepted, and that the Corporation do not 
consider further the question of parting with the works under any 
circumstances. It will be remembered that the company offered to 
pay to the Corporation, as rental, sufficient every year to pay the 
interest and sinking fund on the present capital (£110,000), and the 
company said they would also pay the Corporation, by instalments 
spread over the pron of the lease, the sum of £5,100, which repre- 
sents the actual cost to the rates of the undertaking. These two 
sums together represent an annual rental of £6,660, but as the Corpo- 
ration can alr Tue l on a gross profit of that amount the offer was 
not attractive e decision not to part with the works commits the 
Corporation to a further large capital outlay, probably £50,000 


Belfast.—The Council last week received a deputation in favour of 
the consideration of the present indicator system of supplying electric 
light as the best system. The Gas and Eiectric Committee recom- 
mended the Council to sanction the supply of electric current for 
domestic lighting purposes at a flat rate of 4d. a unit, and for lighting 
in other cases at 6d. per unit for one hour per day demand, and at 
14d. per unit for subsequent hours. An amendment was carried 
referring the minute back, and asking the conimittee to take into their 
consideration the advisability of adopting a flat rate system, and that 
the price be reduced to a uniform rate of 4d. per unit The minutes 
of the joint Gas and Electric and Law Committee dealt with the 

ition of the Council in relation to the Antrim, Down, Armagh, and 
Belfast Electric Light Bill. The draft petition as amended was 
submitted and approved. A resolution was carried asking the Law 
and Improvement Committee to report us to the preliminary steps lor 
establishing a municipal telephone system. 


Gravesend.—The resident engineer's last report shows that 
46,769 units were generated, of which 40,867 units were sold. He 
says the lower cost of tram supply is due to the much better load 
factor of the tram supply, and he recommends that the committee 
should encourage the use of electric motors generally, firstly, b 
reducing the price to be charged for power to 2d. per unit; and, 
secondly, that the Corporation should purchase and hire out electric 
motors to consumers, With regard to arc lighting, Mr. McInnes says 
the three circuits of lamps require approximately 20 units per hour 
when arc lampe are burning, and five units per hour when arc lamps 
are turned off and small lamps switched on. The single arc lamps in 
Harmer-street and High-street take current in about the same propor- 
tion as the arc lamps on the main road. The committee will consider 
the charges to be made at the next meeting. Old-road East mains 
extension is to be carried out. A weighbridge is to be purchased for 
the electricity works, and the steelyard will be covered with a temporary 
wooden building. 

London County Council General Powers Bill. —We are informed 
that the agitation of the L. E. C. A. against the proposals of the London 
County Council in thier General Powers Bill is meeting with consider- 
&ble support. The undermentioned members of Parliament have 
intimated their opposition to the London County Council proposals, 
and the list is being increased daily: Earl recte the Right Hon. 
Lord Windsor, the Right Hon. Lord Avebury, Lord Claude Hamilton, 
Sir Wm. E. Tomlinson, Bart., Sir A. Henderson, Bart., Sir Thos. 
Wrightson, Bart., Sir Geo. Fardell, Sir H. S. King, the Hon. Alban 
G. H. Gibbs, the Hon. Humphrey Sturt, the Hon. Vicary Gibbs, 
Colonel Legge, Major Banes, Mr. A. G. Boscawen, Sir Fredk. Banbury, 
Lord Ebury, Major Kenneth R., © four, Major Raasch, Major 


Wyndham Quinn, Captain H. M. Jessel, Captain C. B. Balfour, Mr. 
B. J. Cohen, Mr. R. W. Perks, Mr. E. M. Bousfield, Mr. Alf. Baldwin, 
Mr. E. Boulnois, Mr. Walter Rothschild, Mr. Evelyn Cecil, Mr. E. 
Walter Greene, Mr. Henry Kimber, Mr. Irwin Cox, Mr. D. J. Morgan, 
Mr. E. A. P. Moon 


St. Marylebone.—The Borough Council last night resumed their 
discussion on the electric lighting question. Last week Alderman 
Sir Thomas Brooke-Hitching proposed the following amendment : 
„That the report be referred back to the Lighting Committee, and 
that the documents be referred to the Legal and Parliamentary Com- 
mittee, with instructions to take counsel's opinion as to whether the 
award can be set aside on the ground of non-admission of important 
evidence on the provisional agreement of 1900 by the umpire, or any 
other grounds, and to report thereon at an early date. And that the 
committee be empowered to consult with the Metropolitan Compeny 
to ascertain on what terms they would agree to annul the award." An 
appeal having been made to the mover and seconder to withdraw the 
amendment, Alderman Brooke-Hitching was ready to accept a sugges- 
tion that the report should go back to the Lighting Committee, but 
wou'd not agree to the latter part being eliminated, but the seconder 
refused to accept it. The amendment was put and lost by 19 to 17. 4 
division was demanded and resulted for the amendment 18 against 24. 
It was then agreed *' that the matter be referred back to the Lighting 
Committee with instruction to take further counsel's opinion as to the 
possibility of the award being annulled or modified, and what would 
follow if the award was not carried out by the Council." 


Maidenhead.—4A number of extensions in electric lighting were 
decided upon at the last Council meeting From the engineer's report 
we cull the following figures: from Dec. 10, 1902, to Feb. 19 the total 
number of units generated were 18,850 ; units delivered to public light- 
ing, 7,158 ; units delivered to private lighting, 8,350 ; giving a station 
efficiency of 83 per cent. — i.c., the percentage the units delivered are 
of the units generated. The balance is accounted for as follows : units 
used on works—station lighting, motors, balancers, loss in battery. 
drop loss in mains—2,343 ; sundry testa, first charge to battery, and 
unaccounted for, 903. The revenue due, allowing that payment for 
public lighting only begins from Jan. 13, should be equal to 8,350 units 
at 6d., £208. 15s.; public lighting, five weeks at £12. 12s., £65— 
total, £271. 153.; approximately £27 per week over the whole period 
of running since Dec. 10, 1902. Over the last seven weeks’ working 
the average cost and income come out as under: expenditure—coal, 
£11. 15s. 8d.; oil, water, and stores, £1. Os. 5d.; wages and salaries, 
£9. 2s. 6d. ; carbons and stores for public lamps, £1. 14s. 9d.; wages, 
ditto, £1. 4s. 9d.; management salaries, 1s. 11d.; interest and sinking 
fund, £30. 3s. 3d.—total, £55. 3s. 3d. Revenue—priyate lighting, 
£29 ; publio lighting, £9—total, £38; loss, £17. 3s. Id. It will 
be noticed what a large proportion of the total cost the charges for 
interest and sinking fund take up, being £30. 3s. 3d., while the cost: 
of actually producing the current is only £25. 

Falkirk.—On Tuesday the light at the Corporation's electric 
works was switched on by Mrs. Fairlie, wife of Bailie Fairlie, con- 
vencr of the Electric Lighting Committee. The cost of the under- 
taking is estimated at £25,000. At the generating station erected at 
Parkfoot, to plans prepared by Mr. David Ronald, burgh engineer, 
sufficient ground has been acquired for future extension. The boilers, 
supplied by Geo. Sinclair and Co., Leith, generate steam at a pressure 
of 105lb. There are three sets of high-speed Belliss and Morcom 
engines, of 150 h.p. each, and these drive three dynamos, by Mavor 
and Coulson, Glasgow, each of 100 kw. Provision has been made for 
laying down another dynamo. Two motor-generators for charging 
the battery and a balancing transformer were supplied by the Inter- 
national Engineering Company. The switchboard is by Messrs, 
Johnson and Phillips Messrs. Callender and Co. were the contractors 
for the cables, which are triple-concentric, paper-insulated, and 
vulcanised-bitumen covered. Two E. P. S. batteries, of 128 cells each, 
are provided. At present only the principal thoroughfares will be 
lighted, and 35 arc lamps, supplied by Messrs, Crompton and Co., 
have been erected, and on cack post have been fitted incandescent 
lamps for use when the arc lights are put out. The conduits in 
which the cables are laid throughout the town were supplied by the 
Albion Clay Company, and are Sykes’s patent. The works have a 
capacity of about 9,000 8-c.p. lamps, and up till the present 44 appli- 
cations have been made, which represent about 4,800 8 c.p. The rate 
for lighting purposes is 6d. per unit, with discount, and for motive 
power 2d. per unit, without discount. The consulting engineers are 
Messrs. Burstall and Monkhouse, London, and the resident engineer 
is Mr. John McMillan, A. M. I. Mech. E. 

Donoaster.— Mr. W. Wyld, A. M. I. M. E., A. M. I. E. E., borough 
electrical engineer and tramways manager, in his last report gives the 
following interesting figures: number of applications received since 
Jan. 26, 1905, to present date, 18, being equivalent to 1,678 8-0. p. 
eu number of consumers on books, 256 ; number of 8-c.p. lamps 
applied foi 1 e present date, 18,179 ; number of 8-c.p. lamps con- 
nected, 18, ; number of 8-c.p. lamps awaiting connection, 154; 
number of consumers awaiting connection, 10. He says: The load on 
the station has been increasing considerably, and a maximum output 
of 205 kw. was reached on Friday, Feb. 13, 1903. This is exclusive 
ef the tramway load. The readings of the meters and indicators for 
the past quarter ending Dec. 31, 1902, show a total of 137,159 anits, 
representing a revenue of £1,523. 5s. 3d., which averages 2:665d. per 
unit, as against 4°16d. per unit the corresponding quarter of the year 
previous—viz., 1901—44,317= £768. 9s. 9d. Of the accounts sent 
out, 215 reached the Sd. scale = 23 065 units, as against 155=17,965 
units in 1901; 192 reached the 44d. scale 217,088 units, as against 
138 = 13,094 units in 1901; 140 reached the 3d. scale 216,175 units, 
as against 96— 9, 168 units in 1901; 17 accounts at 2d., P. and H. 
— 7,085 units, as againt 9—4,090 units in 1901. In addition to the 
above, there were 73,752 units sold at 14d. to the Tramways Com- 
mittee, representing a revenue of £461, 3s. 2d. The price obtained 
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from the lighting consumers during the past quarter works out at 
4:286d. per unit, as against 4°38d. per unit the corresponding quarter 
the previous year (1901), and the average price obtained this quarter 
for the total current sold worked out at 2:6651., as against 4°16d. 
_ previously. 

Boating Exhibition.—The second Boating Exhibition, held under 
the auspices of the Thames Boating Trades’ Association, Limited, was 
opened on Saturday by Sir Frederick Dixon-Hartlaud, chairman of 
the Thames Conservancy, Mr. Alderman J. H. Salter. Mayor of Oxford, 
in the chair. Launches are not so numerous as last year. On the 
lake there is an 18ft. electric launch fitted with Beevor-Edwards's 
patent single-lever gear and an electric motor of Beevor-Edwards's 
design, especially built for launch work. Mr. E. A. McLachlan, 
Chiswick, shows a 4-h.p. McLachlan Pioneer portable electric rudder 
motor, suitable for pro lling pleasure skitfs, punts, dingheys, etc., as 
supplied for 16ft. dingheys to British Admiralty. Both these inven- 
tions were fully deseri in our report on the first exhibition last 
spring. The former is built by the Thames Valley Launch Company, 
Limited, Weybridge, who are also exhibiting an exceedingly well- 
finished 35ft. electric cabin launch—already sold, we understand. The 
company have also made arrangements for running their boats on the 
lake during the forthcoming Fire Exhibition this summer. We learn 
that this company have recently obtained an order to build a small 
inspection steamer for use by the Egyptian Government on the irriga- 
tion works of the Nile, They are executing a considerable number of 
foreign orders, including an electric launch to the order of H.H. the 
Maharajah Major-General Sir Ganga Singh of Bikanir, a pinnace for 
the Bay of Naples for a private owner, and a 32ft. cabin boat for use 
at Durban by the Natal Government. Messrs. Salter Bros. also show 
& neat 24ft. petrol motor launch. It is somewhat early to talk about 
holidays, but to prospective holiday makers we recommend a look at 
the firm's double-sculling skiffs, fitted with a waterproof tent cover 
for sleeping on board, which makes one independent of hotel as well 
as of camping ground. Stirling Motor Carriage, Limited, Edinburgh, 
show a 36ft. petrol launch made in America. A number of petrol 
motor launches and dingheys of various sizes, including a fine sea- 
poing ores are exhibited by the Vaal Motor Launch Company, 

ckenham. 


York.—Mr. F. H. Tulloch has held an enquiry into the application 
of the Corporation for sanction to borrow two sums of £50,000 and 
£10,850 for purposes of the extension of the electric lighting plant. 
The tewn clerk quoted Mr. C. A. Midgley’s (resident electrical engi- 
neer) financial statement, made on July 21, with regard to the two 
years’ working of the station as follows: 1902—revenue £6,110. 
4s. 8d. (1901, £3,802. 15s. 5d.), expenditure £3,518. 83. 10d. (£2,276. 
9s. 7d.), gross profit £2,591. 15s. 10d. (£1,526. 53. 10d.); interest 
and sinking fund £2,242. Os. 2d. (——), net profit £349, 15s. 8d. 
(£98. 15s. 9d.). Mr. Midgley said the works laid down by Prof. 
Kennedy and opened on April 2, 1900, were of 320 h. p., which was 
equivalent to the supply of power for 6,500 8-c.p. lamps. In the 
beginning of the winter season of 1900-1 they were supplying 
4,600 lamps, but by March, 1901, the number lad increased 
to 16,500. To meet that extra demand the committee had to 
borrow £20,000. With this sum the capacity of the plant was 
raised to 13,000 h. p., which was equivalent to 20,000 8-c.p. 
lamps. The demand further increased, and at such a rate that by 
March, 1902, the number of lamp connections had grown to 32,766. 
In anticipation of this growth and of the general development, he had 
in October of 1901 submitted a scheme to the Council for the exten- 
Bion of the installation and buildings involving the expenditure of 
£50,000. The scheme provided for two further engines and dynamos, 
each of 1,000 h.p., which would give the plant a capacity of 5,500 h.p., 
which would be equivalent to 56,000 8-c.p. lamps. The demand from 
March, 1902, to date had continued to increase till there were now 
42,500 lamps connected with the mains, with applications for 4,000 
more lamps already in hand. So far he had spoken only of the 
£50,000 loan. Under the original scheme as laid down by Prof. 
Kennedy the mains were far too small for the requirements of the 
winter season, 1900-1, and on July 1, 1901, the Electric Lighting 
Committee placed before the Council a report asking for leave to 
borrow the further sum of £10,850 for the extension of the mains and 
accumulators. 


Worcester.—The city electrical engineer (Mr. C. J. Sutherland) in 
his report to the Electricity Committee on the work of 1902, states 
that a profit amounting to £1,151. 2s. has been realised on the year’s 
working after paying all expenses, including interest and sinking 
fund. In 1901 the department generated 37:2 per cent. of units by 
water power, but 58:6 per cent. was generated by water in 1902, 
this being the best result obtained since the works started This 
reduced the coal bill by £572, but Mr. Sutherland says that this 
reduction could not be entirely attributed to the increased supply of 
water, as less units had been sold to the waterworks and a little less 
had been paid for coal. The coal costs had been reduced from 85d. 
to 63d. per unit, which was a satisfactory figure, especially as all coal 
and oil for testing the new plant had been paid for out of revenue. 
The repairs decreased from 10d. to 12d. Certain repairs to the 
machinery have been paid for out of the reserve fund formed last year 
for that purpose. Under the heading of ‘‘ distribution of electricity ” 
the cost of repairs and maintenance has increased, accounted for by 
extra repairs to transformers and a length of new main, costing £22. 
78. Ad., which have been paid for out of revenue instead. The works 
costs have been reduced to 1:29d., the lowest figure yet reached. The 
total costs stand at 1:59d., again the lowest figure yet obtained, and 
the actual cost in money has been reduced by £406. 18s. 9d., though 
more unite have been sold than in 1901. An additional £763 has 
been psid in interest and sinking fund, and there had only been a 
small increase of £205 in the total revenue, due to the loss of revenue 
from the wWaterfrorks, which showed a decrease of £246 as compared 
with 1901. net increase in nnits sold was only 10,485, instead 
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of 36,830 in the previous year. This is also attributed to the water- 
works, as public lighting and private consumers show an increase, 
that in the latter case amounting to 5'24 per cent., as against 
4-55 per cent. in 1901. Mr. Sutherland points out that the 
greater part of the reduced revenue from pumping units represents 
an actual loss to the electricity department. They had tc 
work with steam at Powick for many hours during the year, 
whether for ranning the waterworks motors or not. The coal costs 

r steam-generated unit came to ‘92d., or under Id. per unit 
ast year. Therefore, even assuming that the department saved 
“Od. (much higher than the real figure) on all units not supplied to the 
waterworks, there was still a loss of over 3d. a unit, which would 
have been clear profit. The units ‘‘ unaccounted for" were less than 
usual, the explanation being that there were less losses in transmission 
from Powick since the overload had been relieved by taking it on to 
the Hylton-road station, and now the department was able to keep up 
full pressure in the city without running at such a high pressure at 
Powick. The increase in consumers remained about the same—namely, 
37 in 1902 and 38 in 1901—but last year several large consumera were 
connected, two of them being chapels in which the light is used on 
Sunday, when the greater part of the plant is idle. The engineer says 
the new plant was working very satisfactorily, and there had not been 
any serious hitch in connection with the work. The whole scheme 
has been carried out without any addition to the staff. He expressed 
his appreciation of the work of the staff who had contributed to the 
good results, and specially acknowledges the assistance of Mr. Birrell 
and Mr. Morgan. Owing to difficulties in working the free-wiring 
arrangement, the Electricity Committee recommended the Council to 
purehase from the National Electric Wiring Compauy, Limited, at 
£550, the 43 installations fixed by the company in the city. "This was 
agreed to on Tuesday. 

Manchester.—At Monday's meeting of the Electricity Committee 
of the Corporation at the town hall to further consider Dr. Kennedy's 
report (a summary of which appeared in the Manchester Guardian on 
Saturday), Dr. Kennedy's report was approved, and the committee 
resolved to send a copy to each member of the City Council, and to 
ask the Lord Mayor (Mr. Councillor Royle) to convene a special meetin 
of the Council for March 18 for the consideration of the report an 
the committee’s observations in regard to the position of the depart- 
ment and the progress of the work. Ia his report Dr. Kennedy states 
he had been asked specially to deal with Mr. Metzger’s report as to 
demand for current and plant available dated Oct. 3, 1902, the deputy 
chairman’s observations on that report dated Dec. 17, 1902, and Mr. 
Metzger’s reply to those observations. With the help of further informa- 
tion placed before him by the deputy chairman, the deputy town clerk, 
Mr. Metzger, Mr. Hughes, and Mr. Gunton, he had been able to arrive 
at the conclusions as to the probable demand for electrical energy from 
the three stations during the next two winters, and as to the capacity 
of the plant which was now, or would be, available to meet that 
Cemand. He understood thst the City Council simply desired to have 
por before them the facts relating to their present position, and to 

now whether or not those facts corroborated the statements which 
had been made on either side. He had, therefore, made an entirely 
independent investigation into the actual state of affairs existing at 
5 and into the future prospects of the undertaking. The full 

ighting load during the winter of 1901-2 was 7,950 kw. In the 
winter just over (1902.5) the full load was 9,085 kw., an increase of 
1,155 kw. over the winter before. An examination of the com- 
mittee’s records showed that the yearly increase of full load 
had been very fairly uniform for the last four years, and 
had averaged 1,209 kw. On the whole he thought they were 
justified in expos that the increase of load during the next 
few years might continue to average about 1,200 kw. per annum. 
It was certainly desirable ia any case to be prepared for that. 
A 60,000 lamps increase was exactly equal to 1,200 kw. It meant 
that from 60 to 65 per cent. of their lamps were alight at once, a very 
unusually large proportion. He understood that at present about 
18 per cent. of the committee’s new lamps came from outlying districts, 
ind. would be supplied from the Stuart-street station. Those lamps 
being supplied through sub stations would require proportionately more 
power at the generating station than those supplied direct frdm 
Bloom-street or Dickinson-street, and when the proportion of Stuart- 
street lamps became larger that must be allowed for. At present 
the diflerence was hardly sufficient to make it advisable to com- 
licate calculations (which could in any ease be only approximate) 
y its consideration. Taking, then, the probable additional full load 
to be anticipated next winter (1903-4) as 1,200 kw. they must provide 
for a total (for lightiog purposes) of, say, 10,300 kw., distributed 
among the three stations. At the same rate 11,500 kw. of 
lighting load must be provided for in the winter of 1904-5. The 
full traction output was not quite so readily determined as in the 
case of lighting. At present the number of tramcars running varied 
from 295 to 305. After April 1, according to information conveyed 
to him by Mr. McElroy, that number would be increased to 400 cars, 
and by the beginning of next year to 550 cars. The latter figure was, 
therefore, the one which for sifety's sake must be provided for in the 
winter of 1903-4. There was no doubt that up to the present time 
the number of cars working was considerably less than was originall 
anticipated. Even at the end of next year the number would fall 
far short of the 757 mentioned in Mr. EcElroy's statement of May, 
1901, as being ultimately reyuired. By the end of this year, however, 
that would be largely rectihed (from the committee’s point of view) 
by the much greater proportion of large cars which would be in use. 
At present there was only one large to 4*4 small cars, but by the end 
of the year, or soon after, there will be nearly equal numbers of both 
types. To be on the safe side he had allowed for an equal number of 
large and small cars to be running next winter. He had little doubt, 
however, that this over-estimated what would be the real state of 
affairs, and was therefore well on the safe side. At present (with one 
large to 4'4 small cars) very careful experiments made by Mr. Gunton 
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showed that each car required about 8°5 kw. at full load from Bloom- 
street, Dickinson-street, or a sub-station. Dr. Kennedy deals with 
what would be required for other stations, and saya that under the 
same circumstances each car will require about 13°1 kw. from Stuart- 
street at full load. He estimates that during the winter of 1903-4 the 
fall output required for the city will be 10,300 kw. for lighting and 
power and possibly 6,800 kw. for traction. He estimates that this 


must be provided as follows : 
Dickinson-street. Bloom- street. Stuart-street. Total. 
Lighting and power... 6, 6000 4,100 ..... 600 ... 10,500 
ties — n 1, 800 5,060 6,800 
Totals esee 6600 ...... 4,900 5,600 ... 17,100 


He described in full the plant available for next winter's load, and 
thought Mr. Metzger’s estimate of 6,600 kw. for Dickinson-street 
sufficiently high to be safe. At Bloom-street the lighting load might 
be expected to run up to about 3,100 kw. He estimated the total 
anticipated load at Stuart-street at 5,600 kw. The full load there for 
four sets in the present engine-house was 6,000 kw., leaving two spare 
sets in the present engine-house during next winter, even if the 
tramway load should come fully up to the maximum suggested. 
Therefore, neither of the two new sets (3,750 kw. each) which are on 
order would be required next winter. Upon the question of 
' emergency load" Prof. Kennedy says that in the case of some 
enormous addition to the load, say after a very heavy snowfall, he 
thinks the committee must look to the spare plant to help them 
out of the difficulty. Such possibilities formed part of the 
reasons for which it was necessary to keep plant as spare. The ve 
remote chance of a number of the stand-by lighting consumers all 
wanting their supply at the same time fell into the same category. 
If the scheme of public street-lighting which was, he understands, 

by the committee, but has since been stopped, had been carried 
out, Prof. Kennedy saya it would probably have filled up the third 
machine at Bloom-street, and also partly a fifth set at Stuart-street. 
As to the output of 1904-5, the best assumption that could be made 
was that it may be somewhere about 1,200 kw. (as far as the lighting 
load is concerned) in advance of 1903-4. Of this addition Bloom- 
street could take 500 kw. only ; the balance of 700 kw. must all be 
taken by Stuart-street. Besides this, another 50 tramcars, which it 
is calculated will be then running, must be pa pue from Stuart- 
street. This would require 650 kw. additional load, or 1,350 kw. total 
additional load at Stuart-street, making 6,050 kw. in all The 
full load of the five machines there was 7,500 kw., so that there 
may stil be expected to be one 1,500-kw. set as spare at 
Stuart-street in 1904-5 apart from the new large sets. Although 
he believes his estimates of increase, both as to traction and 
lighting, are ample, it was most undesirable that a great under- 
taking should run any risk of being short of plant, and it would 
in any case have been wise to arrange that further plant should 
be available by the winter of 1904-5. In one of the two new sets 
there would, however, be enough for any probable growth of demand 
in another three years. The total of the sub-station plant output in 
the 19 sub-stations would be 14,250 kw., and this was well within the 
amount which under the actually existing condition could be supplied 
at Stuart-street. In conclusion, Prof. Kennedy pointed out that for 
some years to come the city will have a very considerable margin of 
power for di beyond that necessary to supply the normal increase 
of load in the city and surrounding districts. It was, therefore, 
obviously desirable that by such means as those suggested by Mr. 
Metzger at the end of his first report (October, 1902), or such other 
additional means as the committee might think fit to employ, the 
demand for current, both for lighting and for power, should be stimu- 
rabid goad in the outlying districts into which the mains now 
exten 


PROVISIONAL PATENTS, 1903. 


Fes, 21. 

. Improvements in or connected with means for starting 
and “cutting out” electremotors. John Arthur Saner, 
15, Water-street, Liverpool. 

Improvements in electric lampholders and the like. 
Hugo Hirst and Thomas Henry Bacon, 71, Queen Victoria- 
street, London. 

Improvements in the manufacture of the active material 
of the plates of oells for the storage of electrical 
energy. Charles Henry Bryant and Arthur Watling, 1, 
Broad-street-buildings, Liverpool-street, London. 

Electromagnetic agitating instrument for vibratory 
massage. Eugen Konrad Müller, 40, Ohancery-lane, 
London. (Date applied for under Patente, Act 1901, 
Feb. 22, 1902, being date of application in Switzerland.) 
(Complete specification.) 

Improvements in the method of and means for obtaining 


4145. 


4149. 


4163. 


4168. 


phase alternating - current 
Hewitt, Westinghouse Building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
Oct. 30, 1902, being date of application in United States.) 
(Complete specification.) 

4171. Improvemente in or oonnected with means for intro- 
ducing leads into exhausted bulbs or globes, more 
especially applicable to oonverters for alternating 
electric ourrents. Charles William Scott Crawley, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. 


4195. Improvements in commutators. Henry Davies and George 
Bayes, Imperial-chambers, Albert-street, Derby. 
Fes. 23. 
4195. Improvements connected with magnetic compasses., 
' William: David Whyte, 100, Wellington-street, Glasgow. 

4208. Improvements in and relating to the ocells of primary 
and secondary electric batteries. William Edwin 
Heys, 70, Market-street, Manchester. (The Hutchison 
Acoustic Company, United States.) (Complete specifi- 
cation). 

4334. A hydro-electric single-liquid pile, which is auto- 
matically renewed. Henri Piquer, 35, Oannon-street, 
London. (Complete specification.) 

4944. Improvements in regulating or oontrolling currents of 
gas or electricity. Henry Vincent Gill, 6, Lord-street, 
Liverpool. 

4946. Signalling apparatus for mines. Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
Ohancery-lane, London. (Siemens und Halske Aktiengesell- 
schaft, Germany.) (Complete specification.) 

4947. An improved devioe for locking railway or tramway 
points. Siemens Bros. and Co., Limited, and Luis Moraes 
Gomez Ferreira, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. (Complete specification.) 

Fes. 24. 

4970. Improvements. in commutators of o - electric 
machines and motors. Ernest William Drake, 49, 
Sydenham-road, Sydenham, London. 

4275. Improvements in electric regulating switches. Henry 
William Wartnaby Dix, 41, Church-street, Birmingham. 

4311. Improvements in insulators. W. Brandes, 81, High 
Holborn, London. (Complete specification.) 

4393. Improvements in telephone selecting devices. William 
David Watkins, 111, Hatton-garden, London. (Complete 
specification. ) 

4346. Improvements in insulating electric conductors and in 
methods of manufacturing the same. Edgar Alfred 
Carolan, 83, Cannon.street, London. (The Genera] Electric 
Company, United States.) 

4308. Improvements in electrodes for reversible galvanic 
batteries. Herbert Cottrell, 1, Queen Victoria-street, 
London. (Oomplete specification.) | 

4369. Improvements in frames for battery electrodes. 
Herbert Cottrell, 1, Queen Victoria-street, London. (Com- 
plete specification. ) 

Fes, 25. 

4388. Improvements in electrical resistances. Robert William 
Paul, 68, High Holborn, London. 

4389. A now system of oontact breaker for the primary 
circuit of induction coils. Raphael Chauvin and René 
Arnoux, 11, Burlington-chambers, New-street, Birmingham. 
(Complete specification. ) 

4300. A chain and pulley combination appliance utilised for 
raising and lowering weights at the extremity or 
other part of a curve and protecting electrical 
conductors or other material from the moving rope, 
John Stevenson, jun., 3, Durham-road, Portobello, Edin- 
burgh. 

4393. Improvements in and relating to electrical appliances 
for the prevention of the racing of marine engines, 
and in the oonstruction of solencids therefor, also 
applicable to other purposes. John Maclean, 96, 
Buchanan-street, Glasgow. 

4410. Method of produoing storage battery plates. Wallace 
Fairweather, 62, St. Vincent.street, Glasgow. (The General 
hey Battery Company, United States.) (Complete 
specification. ) 

4413. A method and device for collecting and putting to 

cal use the electricity from the interplanetary 
ether. Albert Gallatin Whitney, 62, St. Vincent-street, 
Glasgow. (Complete specification.) 

4442, Device for effecting a connection of electrical oon- 
ductors betwoen the rails of electrie railways. Oharles 
Bauer, 72, Cannon-street, London. (The Helios Elektricitats 

' Actiengesellschaft, Germany.) 


4459. Improvements in electrical generators adapted to give 


currents of approximately oonstant potential when 

working at varying speeds. Harry Wauchope, 322, 

High Holborn, Londen. 

Fes. 26. 
etic improvement to marine governor, 

James Mitchell Reid, 31, Boswell - street, Lodge - lane, 

Liverpool. 

4519. Improvements in electric generators and motors. John 
Cook Stewart, 62, St. Vincent-street, Glasgow. 

4530. An electric current alarm for use in effecting combina- 
tions in electric generators, transformers, and 
batteries, and like purposes. Alfred Richard Hakou- 
moff, 43, Ormiston-road, Uxbridge-road, London. 

4533. A new or improved method of regulating the voltage 
of alternating and oontinuous current generators by 
means of alternate-current exoitation.  Crompton and 
Voss LOU and Hudolf Goldschmidt, 55, Chancery-lane, 
London, 


4500. El 
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4557. Improvements in or connected with electric arc lamps. 
Frank Michael Lewis, Norfolk House, Norfolk-street, Strand, 
London. 

4560. Improved means for operating electric time indicators. 


George Bennett Powell, 40, .Chancery-lane, London. 
FEB. 27. 

4585. Improved means and apparatus for adapting tele- 
phones to electric bell . John Young, 21, 
Gloucester-walk, Campden-hill, Kensington, London. 

4618. Improvements in apparatus for electrically igniting 
miners’ safety lamps. William Best, 35, Chancery-lane, 
London. 

4645. Improvements in electric aro lamps. Edgar Alfred 
Oarolan, 83, Cannon.street, London. (The General Electric 
Company, United States.) 

4676. Improvements in apparatus or forms for use in the 
construction of conduits and  pookets or boxes 
specially applicable as containers for the undor- 
ground oonductors of electric traction systems. 
J. G. White and Co., Limited, and Isaac Henry Fisher, 522, 
High Holborn, London. 

4630. Improvements in galvanic batteries. William Phillips 
Thompson, 6, Lord-street, Liverpool. (Partly communicated 
by Edmond Julien, Belgium. ) 

4681. Improvements in or connected with electric cables and 
the jointing of the same. Albert Parker Hanson, 
Norfolk House, Norfolk-street, Strand, London. 


4682. Improvements in or connected with 
exchange apparatus. Albert Parker Hanson, 
House, Norfolk-street, Strand, London. 

FE». 28. 

4698. Improvements in electrical measuring instruments. 
James Ferguson and Kelvin and James White, Limited, 154, 
St. Vincent-street, Glasgow. 

4699. A now or prid construction of portable electric 
hammer. seph Sampson and Harry Benwell Stocks, 55, 
Market- ee nchester. 

4703. Improvements in and apportaining to holders for 
electric incandescent lamps. Charles Harold Jones, 9, 
Tempest Hey, Liverpool. 

4704. Improvements in telephone receivers. William George 
Heys, 70, Market-street, Manchester. (The Hutchison 
Acoustic Company, United States.) (Complete specification. ) 

4709. Electrically -driven vertical saw frames for cutting 
wood. James Barr, of the firm of John McDowall and Sons, 
and Robert Anderson, Walkinshaw Foundry, Johnstone, 
Renfrewshire. (Complete specification. ) 

4710. Apparatus for controlling the raising and lowering of 
weights by electric power. Harry Shoosmith, Wynford, 
Abbey Wood, Kent. 

4727. Improvements in or relating to resistance regulators 
and starting switches for shunt motors. Mechwart 
Coltri and Co., 111, Hatton garden, London. (Date applied 
for under Patents ‘Act, 1901, Aug. 29, 1902, being date of 
application in Italy.) (Complete specification). 

4132. Improvements in reversing mechanism for dynamo- 
electric machinery. Henry Leitner and Richard Norman 
Lucas, Rose Villa, Byfleet, Surrey. 


telephonie 
Norfolk 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published March 19, 1908. 
1902. 

2034. Electric aro lampe. Baggett. 

2035. Electric arc lamps. Baggett. 

5312. Instruments for measuring differences of temperature, 
electrical potential, electrical current, atmospheric 
dryness, and the like. Chauvin and Arnoux, 

Apparatus for autematically reversing trolley or 
other current conducting poles in overhead and 
oa electrical tramways and railways. 

ard, 

54838. Combination of electric, magnetic, and carbon micro- 

phones. Howell. 


6666. Dynamo-electrio machinery. Mawdsley. 
6666. Switches for electric motors. Appleton and Oulton. 


6818. Flexible conducting oords, applicable especially for 
use in the plug cirouits of telephone switchboards. 


Kingsbury. (Western Electrio Company.) 
6850. Coiling roses for electric incandescent lighting. 
Schulz. 


6946. Covers for the junction boxes of telegraph cables and 
the like. Callender's Cable and Construction Company, 
Limited, and Hastings. 


6948. Feeder pillars" er above-ground boxes used in 
connection with electric supply mains.  Callender's 
Cable and Construction Company, Limited, and Petersen. 

7952. Flexible electrical oonnecting oords. Oppenheimer. 


(Actiengesellschaft Mix und Genest.) 
955. Electrical measuring instruments. Evershed. 
8790. Electric controlling devices. Froleich and Baird. 
9885. Electrical rock drills or rock drilling machines. 
Gibson. 


9663. Electric and other tramcars, Rhodes. 

12079. Laminated cores of dynamo-electrio machines. Lake. 
(General Electric Oompany,) 

14809. Electrical high-tension switch. Henwood. 

20682. Apparatus for printing telegraphs. Wise. 
ingham.) 

23278. Electric conduits or insulators. IIlemaun. 


(Buck- 


| 94840. Electric heating apparatus. Petersen. 


25288. Electric current indicator. Archibald Denny, J amos 
Archibald Robertson, and Charles Henry Johnson, 
26395. Wireless telegraphy. Artom. 


26553. Current-operated receiver for electromagnetic waves. 
Fessenden. 
96805. Electric railway or tramway vehicles. Peel. 
22266. Aro lampe. Carbone. 
28768. Insulating supports for electric oonductors. Andersen 
and Anderson. 
28806. Galvanic batteries. Halsey Electric Generator Company, 
Limited. (Halsey Electric Generator Company.) 
1903. 
157. Telephonic apparatus. Heys. 
Company.) 
330. Surface-contact electric railway systems for prevent- 
ing short-eircuits therein. Brown. 
1033. Devices for automatically cutting out starting resist- 
ance of electric motors. Whittingham. 


1320. Electrieally-oontrolled power-transmitting and speed- 
changing apparatus. Le Pontois, 


eae 


COMPANIES’ STOCK AND SHARE LIST. 


(Hutchison Acoustic 


Name. pcs Last price 
Commercial and Industrial,— £ 2 
Alliance Electrical Co., 5 per cent. nm. fs Nos. 1-70,000 1 .. 4-3 
Aron ino id Meter, c. Cum. Pre Shares, 1-125,000 l =e 14 
British Insulated and Helsby Cables Ord. D-40090 .. 7 
3 n F 10 e 
r cen [o ntures os - 
44502 I 8 100 .. 108-106 
British Thomson- Houston Co , 44 per cent. 1st Mort. Deb. 
Stock; N CE wee Vs .. 103-105 
British Westinghouse Elec. and Manut., 6 per cent. Pref... 5 .. 
4 per cent. Mortgage Debenture Stock .......... die .. 102-1 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.. d .. 3-14 
— Non. Cum., 6 per cent. Pref. .................... 2 nA 
44 per cent. 1st Debenture Stock ................ 100 .. 2! 
44 per cent. 2nd Debenture Stock ................ 100 .. 91-90 
Callender o able, Debentures ............ cece cece cece nee 2 is 125 
e mh 2r NE 
Crompton and (obo S .. 25 
5 per cent. Debenturmess 100 .. 102-106 
Edison and Swan United, A Shares, 1-99,261 .......... 3 
“A” Shares, 01-017, 139 sos cites 5 .. p 
5 per cent. Debentures ...................... 4. 100 .. 
4 per cent. Deb. Stock, Roe)... 100 . 73-77 
Electric Construction, ates Nos. 1 to 112,100.......... 2. M2 
7 per cent. Cumulative Pref. .................... 2 881 
4 per cent. Perp 1st Mort Du S Reg SEN a 100 .. -101 
General Electro Compan pany (1900), 6 E cent, Cum. Pref... 10 .. 10-1 
oon sd ey 1st x io Deb. Stoo V E e 120-103 
ale s Telegraph Wor Ording avs a 
44 per cent. Preference........ ae em ER 5 ws 97.41 
iq IM oerte terapie T p sab eek: 0 ae | du 
a Ru u and Telegraph Wor . 
4 per 'cent. Debentures ............ . . 100 101-104 
Parker, Thoe., Limited, Ordinary ........................ 10 
Telegraph Construction and Maintenance ................ 12 1 
5 per cent. Bonds ...................- eee enne 100 . 101-104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Pid ped 1,201-101,200 .. - 3-1 
——— 44 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 . 135-118 
Bournemouth and le, Ordinary ................... 10 .. 124-1 > 
— — 44 per cent, Cum. Pref., 7,501-15,000 ............ 10 10-11 
——— per cent. Com. Second Beet 1500 001-22,500 10 104-11 
——— 44 per cent. Debenture Stock, Red. iier cimus 100 105-1 
Bromiay ent) Electric Light and Power Co., 44 per cent; 
A » n Rene rr ed AREK EE $i 104.402 
rompt n and Ke n, Ordinary ................» oe : 
r cent. Preterenos : id vidus hU E as cie 5. 10-104 
Calcutta p 800 0185, Corp., Ordinary, Nos. 1-20, 000. 3 748 
Cambridge Electric Supply Company, Ltd., : » £10 Ord. i - Š m 10 
Central Electric sna rd ld.,4 per cent. Guar Deb. Stock 100 .. 106-1 
Charing Cross d, Nos. 60,001-70,000 men 5 g- 


1 Mt cent. Cum. Prei. 6 

ity Undertaking, " 44 p.c. Cum. Pref. d m $4 
per cent. pebeneure Stock, Red. (Prov. Certs.).. .. 104-1 

Chelsea . Supply is 


2 662 6 %/%⸗ꝶ m „„ „„ „„ „„ „ „%% „%%% %—frtꝛĩ“0 6 „ „„ „„ „ „ „ „ 


r cent. De atures JJ os Ue S DONE se 100 " 108-111 
City of 100 on, Ordunnn 650 4.00000 ss 10 .. 10-11 
6 per cent. Cumulative Pref. .................... 10 7.5 
? 1 cent. Debenture 8tock .................... 
cone 2nd Deb. Stk. Prov. Certa. (all pd.) .. . 103-106 
County ot! don and Brush Provincial, Ordinary........ à 9-10 
6 per Koik an ðͤ ß 12-13 
44 per cent. Debentures Prov. Certa. All Rd. 100 109-112 
Edmundsons’ D Electricity Corporation, Ordinary, 1-17, 00.5 7 
6 per cent. Cum. Pre7ff . D uu 
r'cent. First Mort. Deb..................... 100 .. 106-1 
Electric Lt. & Tractn. Co. of Aust., vert 6 p. c. Cm. Pf.,1-2,000 65 .. 3 
5 per cent. Dobentare 3 e 00 . -l 
Folkestone Electric Supply Ltd., “Ord. Nos. 1-10,000 ...... Bu 
per cent. F Deb. Stoc ver REY "—— 100 . 102-1 
Hove Elecite Lighting, Limited, ,,141000 0 „ 5 — n" 
Kensington & Knightsbridge Elec. Ib. Ltd., ont I a, 900 6 . 1041 
4 per cent. Debenture Stock, Red. . 100 . 1061 
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Name. p s Last price. Name. T. Last price 
£ £ £ £ 

Kensington and Knightsbridge and Notting Hill ........ 100 .. 104-107 British Electric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 .. 134-14 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 94-104 6 per cent. Cm. Pf., 36,001-60,000 ..........-.-... 10 .. VET 

London Electric, Ordinary ........................- eee 9:0. 21-21 5 per cent. Perpetual . Stock .......... 100 .. 124 

6 per cent. F...... rece ae 4e sees 5 -6 Buenos ence Ayres and Be , Ord., 1-100,000 ....... . 5 . 2p 24 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 100-103 * A" 6 per cent. Cm. Pl., 1-40,000 .............. d 4 
Metropolitan, Ordinar . 10 .. 185-19 ' B" 6 per cent. Cm. P 500 V 5 6910 
44 per cent. First Mo eee Stock 100 108-11 ——— 5 per cent. Deb. Stock, Red. .................... 100 .. 106-109 
54 per cent. Mortgage De ure, Red. .......... 100 98-101 Prov. Cert., all paid .......................... 100 98-101 
Newcastle up: m Tyne Electric Supply, Os Ordinary.......... 61.6 Cape Fisc Tramways, Nos. eres ,000 5 b : 24-28 
JV bom QUE Mn da wees City of Birmingham Tramways, 5 per cent. Cum. ; 
Notting Hill Electric Lighting. 144-154 4 per cent. 1st Mortgage Deb., 1-3,000 (1917) .... 100 .. 102-105 
4 per cent. First Mort. Debe., Nos. 1: 1-500 (Reg.) 101-104 Colombo Electric Tramways and Lighting, 5 per cent. Ist 
Oxford 8 N "es 10,310 ............ i 10 32101 piortgage Debenture na Li Ren. a 6 PER 10 a 8 
ebenture Stock .................... Co c Tramways an t rdinary ...... P 
River Plate Electric Light and Traction, Deb. ......... — . 100 73-84 : M^ per cent. Cain. Pref 5: ing ota bales oe tet d CEN 10 11-12 
Hoye Rea iar ein Com ny of Montreal, 44 per cent. First ion TER Debentures ................... cere oon 00 .. 96-99 
hares Mo ntures ..................... ee x Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 13-14 
Smithfield Markets Electric Supply. Ltd., Ord., 1-12,000 .. 5 24-3 xd 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 15-16 
4 per cent. Debenture Stock .................... 00 1 31 per cent. Mort. Debs., 1-3, 000, R ee. 100 .. 95-98 
South London, Ordinary. . 5 3: . Imperial Tramways, Ordinar . sees aH .. 2222) 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 6 . 144-154 6 per cent. Cum. Pref. ...................... ee. all .. 144-154 
7 per cent, Pre ü m 5. 9 * 44 per cent. Deb. Stokᷣkͥnn . 10 .. 118.11 
—— 34 per cent. Debbb .... 100 . -100 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Urban Electric Supply Co. ary, 8-30,007 _........... 5 l Cum. „Nos. 30, 001-50, O00h0nn sees 5 4-4 
5 per cent. lative. ve Preference, 50,001-80,000 5 45.5 4 i cent. Debenture Stock ...............-..-- 00 .. 

Westminster, Ordlinar ggg sossessesro 5 12-1 Kidderminster and District Lighting and 1 Pref... 85 34 

——— 5 per cent. Cum. Pref., 110, 101-138, 211 5 6-64 London United Trys. (1901),5 per cent. Cum. Pref. ........ 10 .. 14-112 
4 per cent. Ist Mt. Db. Stock, Red. .............. 100 .. 

Eleetrie Rallways.— Metropolitan Electric Trams. , Deferred, 1,000, ,001-1,314,016 1 . 5/16- w 
per cent. Cum. Pref., 500,001-814,016............ . 
Central London, Ordinary 56 „„ 100 106-108 New General Traction, Ordinary e EE A A EA 5 " 3 
4 id cent. He -G 18 100 15 6 per cent. Cum. Pre 3j KV 10 2 91.8 
RAs OR o Oe due bd ele p 5 per cent. Moraes! Debentures, 1-1,713 (Regd.). 100 .. 9 
— 4 p. Ac. Deb. Stock — bert t Certs., fully paid).. 100 115-118 . 

Oity and South en E Ordinary. 100 76.77 E e Ordinary............ 10 .. 104-108 
—— 4 per cent. Debenture a eee ee 100 116-119 Perth Elec. Tramways (W.A. r Sent. 1 5 Deb. Stk. 100 .. n 185 
5p per cent. Pref. Stock '91 ...................... 0 S Potteries Electric Traction, Or 40,000 „ 10 9.10 
„„ T 109 Lge 5 per cent. Cum. Pref (rst 1C .. 101 
TER » Pe 3 e : 44 per cent. Debenture Stock E 100 .. 106-109 

Liver cer d r cent, Pref. 6665955 6 4„„6%/ = 214 South Lancashire Electric Traction and Power Company— 

nary, 1-50, Oo — ( 
4 per cent. Mortgage Debentures, Red., i. i. b. . 102-104 BIOL 1H 6 per cont. Predera e 02 1 

Waterloo and City, Ordinary ‚ ͤ—U 7ꝛ .Ul t 66655 97-100 093 44 per cent. Debenture Stock PRISE. 100 p. c. 5 100 p. o. 

Eleetrie Tramways.— 
y Telephones.— 
Anglo- tine, 1-260001 ͤ̈můn waive u v hueso 5 it 
ermanent 6 per cent. Debenture Stock, 1888.... 100 .. 1 National Telephone, Preferred ........................ q 100 96-98 xd 
Blackpool and Fleetwood Tramroad...................... 10 .. 13-14 xd S. ͤ ses em aeetes 100 . 69-71 xd 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 34-33 6 per cent. Cum. First Pref. ................... 2. 10 .. 13-14 xd 
6 per cent. Cum. Cum. Pref., Nos. 1-7 75,000 M DENM 5 44-5 — Ó per cent. Oum. Second Pref. .................. 10 .. 12-13 xd 
per cent, Deb. Stk., Red., PU Certe. all pd. 100 .. 101-104 —— b per cent. Non. Cum. Pref. ....... HN 5 .. 5-54 xd 
British Columbia Electric Bailway Co., Ord., Nos. 1-20, 10 69-72 —— 3, per cent. Deb. Stock, Red. .................... 100 .. -97 
Non.Cum. 5 per cent. Pref. Nos. 25,001-38,600 .. 100 .. 92-97 — per cent. Deb. Stock, Red. .............. 100 . 101-103 
——— 44 per cent. lst Mt. Debs., Nos. 1-5,250, of £40each 40 .. 104-106 p.c Miental Telephone and Wlectsic Company gy e MB? ox i1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns for Increase or 109 of k Accounts for past year. 
week decrease. 3 open. .... E DONO M Peck 
. Current m j Total P f camat Weser l 1 mile 
en assengers | Car miles Pas- eo e. 
ils 1903, 1902. Week | year 1901. | 1900. Ending 'receipta carried | run. 3’ nger Ed track. | | 
fut "— | 3 | , 
£ € £ 2 | | g | | ae | d | £ 4. 

Aberdeen Corporation.......... Feb. 14 816 534 + 281 + 8,910 191 174 May 31 37,931 9,099,715 | 794,641 098 1350 1,970 , 6114 

Ayr Corporation................ » 2 158 131 + 47 — — — — — — — — — | = 

Birmingham Tramways .......- „ 28 4,911 4.514 + 397 4 3102 6. — | — | — E x o 

Blackburn Corporation ........ is 581 + 45 | + 4.729 224 — — 26,064 — 738,557 — ,1186 | 1085 | — 

Blackpool Corporation.......... a EE 258 1+ 59 + 1,057 164 — Uar. 31 41,818 : 5,809,190 758,563 173 | 13-2 | 2,538 — 

Blackpool-Fleet wood Tramways! . 23, 20 171 1+ 55 + 287 161 — Dec. 31; 31,391 1,902,692 569,827 390 1320 1,900 725 

Bolton Corporation ............ l Mar. ! 1.605 | 1,903 f 136| + 6,984 32 | — = 7,274 15,828,933 | 1,705,580 {1:17 |1086| 2420 | — 

Bournemouth Corporation. . Feb. 25 806 i — | — — — — — — — — — — uds E 

Bradford Corporation .......... "m Mar. 1 | 35,23 42,435 . 794 14.255 | 61 | — Mar. 31 70,215 | -- 1,530,531 — 1100 1,159 | 757 

Brighton Corporation .......... is 701 | 638 | - 55 + 5697 — — | — —- — — — — 

Bristol Tram ways Company .. Feb. 27 5,355 | 3876 |} + 4% — | 914: 49 | Dec. 31/210, n , 95,714,906 | 5,462,039 |1:37 | 925| 4,080 631 

Burnley Corporation .......... E t66 | 358 „ :08 - o= | — — N = — — — - — 

Carlisle Tramways Company.. — Ex ip. wenden = a dum „ 31] 8,675 | 2,010,873 | 323,044n |103 | 646| — | 45 

Central London Rallway........ 28 7,06) , 6.575 | + 439 + 3,2764 12 12 „ 31055, 085 | 41,188,389 | 1,243,730@ | 1°88 (64294 27,923 A 88 

City and South Londun Panny Mar. 1 3,097 3.054 | 335 + 2,078 124 2b wu 31 62,601a, 7,008,842a 1, 234, 7 2˙15 — 5,010 — 

Cork E. T. and L. Company ....| Feb. 20 331 ＋ 55 + 345] 15 1353 — 23,921 5, 714, 325 : 100 | 671, 1,599 | — 

Darwen Corporation............ is: 2l 216 203 |+ 13 ＋ 32 | : ; 

Daley Hoddiadon no d s = e _ ! 74| 53 Mar. 31/ 10,470 | 2,114,983 | 217,891 |119 |1153| 1,398 | 12°56 

Dover Corporation ............ » é 169 168 E 1] + 9 43 — „ 31 11,864 | 2,905,823 270,533 |0979 | 10:53 | 2,630 955 

Dublin & Lucan Electric Railway, Mar. 1 60 79 | — 19|- 144, 6i 63 Dec. 31 5,553 362,484 101,464 | 3°68 | 13°20 825 | 808 

Dublin U. T., electric cars Feb.27| 3501 | 3.207 | &. 194 si 

Dubin S. D le Mecteic— | e xls 3 \ 42,486 | 46 46 31 86 255 | 45,813,734 | 6,670,000 129 | 889! 5,350 | 571 

Dundee City Tramways ........ » 18 801 603 | + 192 = 22 ae May 15! 26 8 6,393,412 446,350 088 140 | 1,180 — 

East Ham Corporation „ 28 495 325 | + 168) + 4310! — | — — — — — — - 

Farnworth U. D. Coo. „ 13] 135 335 lap 400]. oem ee, oem A ee — — E > = - 

G w Corporation .......... „ 21 12,495 | 10,143 2,352 +11,252 | 104 i 95 „ -31/582,146e | 155,243,378 11,935,099 080 |11771| 5, 7°51 

Halifax Corporation............ „ 25 1,047 785 | + 202 + 5,855. 271 184 Mar. 31| 54,969 | 13,173,924 | 1,063,764 100 ‘124 1,960 9°67 
Huddersfield Corporation ...... „ 23 1,074 878 | + 195 — 48 | 48 Sept. 30, 29,061h 4,619,813 626,031 |15 11°14 000 1129 

| 
Hull Corporation, E. 8.......... „ 23} 11,02 | 1.609} + 93 423,001 | 19 Y% „ 30 72,5314, 17,264,013 | 1,647,026 100 |10:54! 3,810 | 4-72 
Kirkealdy Corporation ........ = : — x 2x ul : | — z: = — = 
Leeds Corporation ...........- 21 4,462 13:110 | & 562) 433,019 ES D = 1 4 - - — = | = — 
Liverpool] Corporation S 2111 9,114 7,038 1,125 3579 | 93 78 Dec. 51,467,707 21,005,999 | 2,218,696 {1:11 9°49 , 5,004 507 
Liverpool Overhead Railway.... |Mar. 1 [11.573 1.448 | + 61) + 1,130 | 153 154 June 30; 69,152 8,426,976 787,010a |197 |2107a! 4,450 15 94a 
Newcastle-on-Tyne Corporation „Feb. 21] 5,059 = = 36 PEE — = £u HS = — 
Portamouth Corporation........ „ 2821, 185] 1,111 |+ 8 — 29 — — — —- — — — — — 
Rochdale Corporation .......... Mar. 2 105 = i = a = T E ES zs ae 
Salford Corporation ........... » 2 2.829 2.027 | ; 801 = = | = — — — — — - - — 
Sheffield Corporation ..........: eo degno = EN ex 464 — Mar. 25,191,857 | 49,176,631 | 3,791,995 085 1201 4,140 | 782. 
Bouthampton Corporation ...... Feb. 121 320 717 | + 103 — lu: — „ 31 28,973 4,761, 149 696,159 1:45 995 2,630 — 
Rupderland Corporation MN Mar. 1 984 | 1,017 |- 33 = 19 5 17 „ 31, 57,307 | 13,569, 1,170,207 |101 |1175, 3,380 | 6:31 
Wallasey U. D. ...e... Feb. 28 D3 — — — - E — — — — — | — 
Includes maintenance of permanent and à proportion of profits paid to the tramway oompanies for term of diina lease. a Train mile. 
à Halfyear'sfigures o Include I d Total tta paid e Bleotric traction only. f Including one section of horse traction. 
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THE INSTITUTION’S VISIT TO COMO AND MILAN. 


NOTES OF THINGS TO BE SEEN. 
BY J. J. FAHIE, M. I. E E. 


In view of the approaching visit of members of the 
Institution of Electrical Engineers to Como and Milan, it 
has been thought that a few notes of “ Things to be seen 
in the neighbourhood ” would not be uninteresting to our 
readers, and may be of use to those who purpose joining 


the expedition. 
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next morning; and if he holds a first-class ticket he goes 
on, after a halt for early breakfast, by the same train to 
Lucerne, where he arrives about 9 a.m., and where I advise 


a halt of one day at least. If the traveller holds a second- 


class ticket (I do not recommend third-class on any Con- 
tinental line), he changes at Basle, and goes on by the 7.20 
ordinary train to Lucerne, where he is timed to arrive at 
10.20 a.m. 

Lucerne (population 30,000), the capital of the canton 
of that name, is situated on the Reuss at the point where 
ite dark-green waters issue from the lake. Situated in the 
heart of Switzerland, and within easy reach of all that 1s 
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Map of Route to Como and Milan. 


As will be seen from the aecompanying map, the best | grand in the scenery of the Alps, it is in itself wonderfull 


way to get to Como is vid Dovor, Ostend, and Brussels, 
over which route there are two express-train services daily 
from London. Full iculars of trains, times, and tickets 
can be most readily obtained at any of the offices of Messrs. 
Thos. Cook and Son, or of Messrs. Gaze, where the traveller 
should obtain his tickets for the whole journey outward, 
as here suggested, and homeward from Milan by Turin, 
Macon, and Paris. This will save him much bother at the 
Continental booking offices, the ways of which are often 

uzzling to Britishers. Presuming, then, that the voyager 
kava ndon by the morning train from Victoria and 
travels vid Dover to Ostend, he will reach Basle about 6.30 


picturesque. The remains of the old walls and wate 

towers (built 1385) surrounding the town on the land side 
give the place an incongruous old-world aspect quite out 
of keeping with the buildings (mostly hotels) and bustle of 
modern holiday life, in catering for which the inhabitants 
live and grow fat. Its amphitheatrical situation on the 
shores of the Lake of the Four Cantons, with the snow- 
clad Alps of Uri and Engelberg beyond its waters, and 
with the far-famed peaks of Rigi on the east and of 
Pilatus to the south (both within easy reach), gives 
Lucerne a charm which has to be seen to be understood, 
and which once seen will never be forgotten. 
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The “lions” of the place are not many, and we need 
only indicate briefly the more interesting. Of the six 
bridges spanning the Reuss, two are old and worth a 
passing visit. That known as the Kapellbriicke (the 
second from the railway station) is a wooden structure, 
circa 1300. It is entirely roofed, and lined with rude 
triangular paintings of scenes from the lives of SS. 
Leodegar and Maurice (the patron saints of Lucerne), and 
of various events in Swiss history. Adjoining the bridge, 
in the middle of the river, is the octagonal tower (Wasser- 
turm), which was once, according to tradition, a lighthouse, 
and gave its name Lucerna to the town. It was formerly 
used as a treasury, then as a prison, and now contains the 
municipal archives. The other, or fourth bridge from the 
railway station, is the Spreurbriicke, and dates from the 
early part of the fifteenth century. It is also of wood, 
roofed in like the first-named, and decorated with 36 
paintings of the Dance of Death, by Gaspard Meglinger, a 
native artist of the sixteenth century. 


Hofkirche. Lucerne. 


On a slight eminence at the east end of the quay (now 
a magnificent promenade) stands the Hofkirche, or 
cathedral, dedicated to St. Leodegar. Built in 695, it was 
destroyed by fire early in the seventeenth century, and 
then restored as we now see it. The exterior has some 
fine sculptures on the towers and over the main entrance. 
In the interior the most noteworthy objects are the pulpit ; 
the reredos of the high altar— Christ on the Mount of 
Olives, by Langfranc, a disciple of Guido Reni; the 
wrought-iron screen around the baptismal font ; the finely 
carved woodwork of the stalls and side altars; and some 
fine stained-glass windows. To the lover of music the organ 
will be especially interesting. It is one of the largest in 
Europe (95 stops) and is at the same time one of the most 
finely toned. (Organ recitals are given every weekday 
from 6.30 to 7.50 p.m.) In the churchyard behind 
the cathedral are many interesting monuments. It is 
surrounded by arcades, after the manner of the Italian 
Campo Santo, that on the south-west side containing some 
frescoes by Deschwanden. 

Leaving the Hofkirche, and passing Meyer’s Diorama 
and Stauffer’s Zoological Museum (into which the visitor 


may peep if so inclined), wecome in a few minutes to the 
celebrated Lion of Lucerne, executed in 1821 in memory 
of 26 officers and 760 men of the Swiss Guard who fell in 
defence of the Tuileries on Aug. 10 and Sept. 2 and 3, 
1792. The lion was first modelled in plaster in Rome by 
Thorwaldsen, the celebrated Danish sculptor, but in the 
transport to Lucerne it was badly broken, and the pieces 
were put together by Ludwig Pfyffer, an ex-general in 
the French army. It was then resolved that a singularly 
shaped rock in Pfyffer's garden should be sculptured after 
the model into the national monument. The work was 
entrusted to Lucas Ahorn, a young artist of Constance, 
and with the happiest result, of which the accompanying 
photograph hardly gives an adequate idea. The rock is 
cut out so as to resemble a cave of moderate depth, 46ft. 
broad and 30ft. high. At the opening lies the dying lion, 
28ft. long, transfixed by a broken lance, and sheltering the 
Bourbon lily with its paw. Above the cave one reads, 
* Helvetiorum Fidei ac Virtuti,” and beneath, on the face of 
the solid rock, the inscription with the names of the fallen 
officers. From the top of the rock water trickles down 
constantly on one side, and forms a dark pool below and in 
front of the monument. All around are pines, maples, 
sbrubs, and creeping plants, the whole forming a most 
impressive scene. Sad to say, the monument has already 
been much injured by the trickling water, which oozes 


r 


ME" DEL AC VIRTUTE. | 


m! 
| 
" 
| 
j 
| 


^* n wi 

ps cs 9 ATE | 
mw. free x ST 
i> . P3 Pia 4 , B , i * 

982 mer SUNT NOMURA Be r 

IÈ Nc s SORT 


- P] 3 2 


1 rv s 
w= 
* LJ 
* necs SAMI. 
T "^ 


atat 


C. SALIS 2YZYT e x 


Lion of Lucerne. 


everywhere through the porous sandstone, and it is feared 
that it will be entirely defaced at no distant period, unless 
some remedy can be found—a problem which I commend 
to the members of our Institution. Close by is a little 
chapel, over the door of which are the words Jnvictis Paz, 
and in which are preserved Thorwaldsen’s broken model, 
the banners and weapons of the Swiss Guard, and an altar 
cloth in embroidered silk, on which are wrought the words: 
“ Ouvrage de S. A. R. Marie Thérese de France, an. 1825. 
Donné à la Chapelle du Monument du 10 Aoüt 1792, à 
Lucerne." 

To the left of the Lion Monument is the entrance 
to the Gletscher Garten, which contains some very 
interesting relics of the glacial period. They are unique 
in their way, and furnish striking examples of the 
effects of moving glaciers in polishing and grooving the 
rocks over which they travel. Still more astonishing are 
the huge pot-holes worn in the rock by the grinding action 
of huge stones whirled round continually in natural depres- 
sions by water flowing beneath the glaciers. These stones, 
consisting of gneiss from the St. Gothard range, are seen 
in the cavities. There are 18 of these pot-holes, or 
“glacier mills,” with diameters ranging from 5ft. to 28ft., 
and from a few feet to 30 or more feet in depth. These 
interesting relics and some specimens of fossil remains 
were first brought to light in excavating for the foundations 
of a house in 1872, and in further excavations made in the 
three following years. 

In a pavilion in the garden may be seen General 
Pfyffer's relief map of Central Switzerland, 23ft. long and 
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13ft. wide. It is the result of 10 years’ patient labour, 
and deserves attention, not only as being the first 
successful attempt to represent a mountainous surface, but 
for cii served the French General Lecourbe when 
planning his famous defence (1799) of the St. Gothard 
against the Russian army under Suworoff, who was 
ee from Italy. Another relief, by Niedröst, 
illustrates the battle of Muottatal between the French and 
Russians on Oct. 31, 1799. A third represents the St. 
Gothard by the engineers Imfeld and Becker. It shows 
the whole route of the railway, and enables us to realise 
some of the difficulties which had to be surmounted in 
constructing the line. In another building in the Glacier 
Garden will be found a small but very interesting collec- 
tion of fossils, minerals, and remains from the period of 
the lake-dwellers, and models of a lake village by Dr. 
Keller. 

Returning to the town, and directing our steps towards 
the Kornmarkt, we can take a passing glance at the 
fountain in the Weinmarkt, which, with its statue of 
St. Maurice, armed cap à pie, and attendant mail-clad 
warriors, forms a fine specimen of an old monumental 
fountain (circa 1480). Not far off, in the corn market, is 
the old Rathaus, or council-house, erected in the seven- 
teenth century. It has a fine Gothic staircase, and 
council-chamber with inlaid wainscotting and carved wood- 
work of great beauty ; portraits of former chief magistrates 
of Lucerne ; and frescoes by Wyrsch and Reinhard. On 
the ground floor are (1) the gallery offold and modern 


Peace and War -Museum. 


and (2) the historical museum of applied art, 
containing antiquarian, historical, and industrial collec- 
tions. Here we find objects from the lake dwellings and 
from prehistoric tombs, weapons and trophies from the old 
Swiss wars, Turkish flags captured by the men of Lucerne 
at the battle of Lepanto, Duke Leopold’s coat of mail, 
Italian shields, and some fine specimens of old stained-glass. 
In short, the collection is full of objects illustrative of the 
most interesting periods of the history of Lucerne. For 
the book-lover there are (1) the cantonal library of 80,000 
volumes, the largest collection of books in Switzerland ; 
(2) the town library of 14,000 volumes, rich in documents 
pertaining to the history of Switzerland ; and (3) the State 
archives, containing papers dating from the twelfth century 
and other material of value to the historian and sociologist. 

The arsenal, erected in 1568, has some fine stained-glass 
windows, but is otherwise hardly worth a visit, since the 
„ of its collection of old armour, etc., has been 
removed to the Rathaus. Of greater interest, as we hope, 
is the new Museum of Peace and War, near the railway 
station from which we set out, founded under the auspices 
of the late Johann von Block, of Warsaw, whose name will 
be familiar to all our readers as the author of that strange 
work in which he sought to prove that modern armaments 
must tend to make wars impossible in the future. As may 
be guessed, the object of the designers is to further the 
55 of peace by showing the destructiveness and 
terrible consequences of modern warfare. 

The afternoon may be pleasantly wound up by a walk 
or a carriage drive in the environs, or an excursion on the 
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lake in any of the numerous steamboats that ply daily 
between Lucerne and the various points of interest. 
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In the evening, if not too tired, an hour or two can be 


eabl sed at an or recital in the Hofkirche, or 
i iBs fine Kursaal, whore the best music is discoursed by 
an orchestra of some 30 artists, many of whom come from 
the far-famed Scala Theatre in Milan. 

If another day cannot be spared for excursions by boat 
and railway up the Rigi and Pilatus, then early next 
morning the traveller should resume his journey to Como 
by rail, or by steamer as far as Flueln (through tickets are 
available for either), where he joins the railway. Each 
way has its own peculiar attractions; the one, splendid 
sea-scapes, and the other, glorious mountain amd lake 
scenery. We will take by preference the journey by 
water, which is about 25 miles and occupies 2} hours, 
including short stoppages at various places on both sides 
of thelake. Of these we need only point out here Vitznau, 
whence the railway (opened May 23, 1871) starts up the 


> wer; 


> d B 
fo "t PCT vt A 
À oj TA" à g 
AMATS k SA 
x Li 


mii 


UN 
p 
rt 
— 
a> 
poe 
as | 
3: 
= 
Se 
as p 
w 
Les 
2 


| 
| 
| 
| 


| * 
` H 
$ 


Tell’s Colossal Statue. 


Rigi ; Treib, close by which is seen a pyramidal rock, 85ft. 
high, called the Mythenstein, and bearing an inscription in 
honour of Schiller, whose immortal verse recounts the deeds 
of William Tell; Brunnen, which is perhaps the most 
beautiful spot on the lake ; Tellsplatte, with Tell’s chapel, 
erected in 1388 on the spot where the hero is sup to 
have jumped ashore from the boat in which he was being 
conveyed to prison. The traveller should notice the pre- 
cipitous walls of the Axen, which here show some remark- 
able examples of contorted strata. A few minutes later 
the boat reaches Flueln, where the train from Lucerne is 
joined. In 15 minutes the little town of Altdorf is reached, 
the scene of Tell’s celebrated exploit of shooting with an 
arrow the apple from his son’s head. In 1860 Tell’s 
colossal statue by Kissling was erected on the spot where 
he stood, and close by are other mementoes of the hero; 
and not far distant, at Biirglen, his reputed birthplace, the 
site of which is occupied by a little chapel (built 1522) 
adorned with frescoes of scenes from his life. 

At the next station, Erstfeld, a powerful mountain loco- 
motive is attached to the train, and soon after Amsteg is 
reached. Beyond this the difficulties with which the 
St. Gothard railway has to contend begin to multiply ; the 
train crosses the foaming Kerstelenbach by a lofty bridge ; 


tunnels at frequent intervals intercept the view of the 
valley ; then a short run in the open, affording magnificent 
views ; more tunnels in which the train grinds its way 
upwards in a spiral course, and so we reach Wassen. 
Beyond this the line traverses most beautiful scenery, and 
we get glimpses of some of the triumphs of railway engi- 
neering in Switzerland. After circling twice round Wassen 
in spiral tunnels, and crossing the Maienreuss three times 
by bridges of different heights, the train ultimately crosses 
the Göschenenreuss, and presently brings us to the 
Góschenen station, which is at the north entrance 
to the great St. Gothard tunnel. The tunnel is about 
94 miles long, and the passage through it takes 25 to 
30 minutes. The track ascends in a gradient of about 
6 in 1,000 to the centre of the tunnel, nearly 3,800ft. 
above sea-level, whence it descends towards Airolo, 1 per 
1,000. The boring was begun in 1872, and the line was 
opened for traffic in 1882, at a total cost of 94 millions 
sterling * 

In nm two hours after leaving the tunnel we reach 
Bellinzona, a small town on the Ticino, and in former times 
a place of great strategic importance, being the key of the 
route between Germany and Italy. In another hour 
Lugano is reached, à charmingly situated town on the 
shores of the lake of that name. Another 45 minutes 
and the train stops at the frontier station Chiasso, where 


Example of Tramcars, Lucerme. 


an examination of baggage takes place, which is usually, 
and especially for travellers not encumbered with heavy 
trunks, a nominal function. Finally, in another half-hour 
after leaving Chiasso, we reach our destination at Como, 
the journey from Lucerne by express train taking about 
54 hours, and by ordinary train three hours longer. 

Como (population about 27,000) is charmingly situated 
on the lake of that name, in the centre of an amphitheatre 
of hills, and is celebrated as the birthplace of the two 
Plinys, and, de longo intervallo, of one of the founders of 
electrical science—Alessandro Volta. Of course, the first 
things that a M.LE.E. will wish to see are the public 
memorials of this great man. His statue, by Marchesi, 
is on the west side of the town, near the harbour, and in 
& niche on the facade of the public schools his bust occupies 
the place of honour, between those of Pliny and Giovio, 
his fellow-townsmen. A pleasant walk, on the road to 
Erba, brings the visitor to the village of Camnago, in the 
church of which is seen Volta's tomb. 

Alessandro Volta was born on Feb. 19, 1745, and was 
entirely educated at Como, where in due time he began 
his career as a teacher ot physics. At the age of 34 he 
was called to the Chair of Natural Philosophy in the 
University of Pavia. Soon his fame as a teacher and 
investigator began to spread, and, later on, an extended 
tour beyond the Alps, in the course of which he visited 
England, made him personally known to the leading men 
of science of his age. His visit to England, besides cement- 
ing some valuable friendships, led to his being awarded, in 


* Its fellow tunnel through Mont Cenis is 73 miles long, and 4,250ft. 
above sea-level at its highest and central point. It was begun in 
January, 1861, and finished in December, 1870, at a cost of nine 
millions sterling. 
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1791, the Copley Medal of the Royal Society. Volta's 
researches in electricity date back to 1769, when he 
published a paper On the Attractive Force of the Elec- 
tric Fire,” which he ascribed to an action between an 
electrical entity and ordinary matter, thus differin 
from Franklin, who attributed it to the mutual repul- 
sion of the particles of an electrical entity and 'the 
attraction between it and ordinary matter. Another of 
his early treatises is On the Inflammable Air of Marshes,” 
to which is prefixed a curiously obsequious dedication to 
the Marquis Francois Castelli, dated Como, Jan. 15, 1777. 
Amongst his numerous papers is a long letter, dated Como, 
April 15, 1777, and descriptive of various experiments 
with his electric pistol.” We refer to this because it 
contains a curious passage, on the strength of which Prof. 
Magrini (in 1861) claimed for him the credit of being the 
first to propose an electric telegraph. In reality, however, 
the contains nothing more than the suggestion of an 
experiment which had been carried out, though on a lesser 
scale, many years before by Watson, Franklin, and others.* 
Amongst the early inventions of Volta we may mention 
the electrophorus, of which he wrote an account to Priestley 
in the summer of 1775; and his improvement, if not 
invention, of electrometers. Thus armed, he made a 
special study of atmospheric electricity, progressing so far 


Motor, Stanstad-Engleberg Line. 


that for a long time his successors did not go very much 
beyond him. His efforts to discover whether electricity 


was developed when a fluid underwent changes of tempera- 


ture (and especially during evaporation and ebullition) 
were yet more remarkable. After long and delicate 
observations, he, believed that he had detected electrical 
effects during the evaporation of water, but the more 
recent experiments of Armstrong and Faraday have shown 
that changes of temperature do not produce this result, 
the effects which Volta observed being caused by friction 
of the vapour against the sides of the containing vessel. 
The invention of the electric pile and couronne de tasses, 
with which his name is indissolubly connected, is Volta's 
crowning work, and is the direct outcome of a controversy 
with another famous electrician, Galvani of Bologna, 
whose name is similarly enshrined in the words“ galvanic” 
and ''galvanism," and is made familiar to us all in 


* galvanised iron.” Galvani, who was an anatomist as 


well as an electrician, had observed contractions in the 
mascles of a frog suspended by a copper wire from an iron 
railing; and he explained the effect by supposing the 
nerves and muscles of the animal to form a kind of 
Leyden jar, which was charged and discharged when- 
ever an external circuit brought them into electrical 
contact. Volta, however, after a long course of experi- 
ments, showed the frog’s body to be only a delicate electro- 
meter—the stimulated rather than the stimulator. The 
invention of the electric or voltaic pile was first made 
known in a long letter (March 20, 1800) to Sir Joseph 
Banks, then president of the Royal Society, Lendon. It 


* See my '' History of Electric Telegraphy,” 1884, pp. 80-85. 


necessary for our admission. 


was read on June 26, 1800, and published in the Phil. 
Trans. for that year. In England it caused the greatest 
excitement amongst scientific men, and in the hands of 
Nicholson and Carlisle, Humphrey Davy, and others, soon 

ve rise to far-reaching results. In France, on the other 
Pand, the result was at first more of the spectacular and 
academic order, with one notable exception Impressed with 
theimportanceof the results likely to flow from this new in ven- 
tion, Napoleon Bonaparte, then First Consul, invited Volta to 
Paris, and there, at the Institute, before the élite of French 
philosophers to explain personally his invention, and to 
expound his views as to its probable uses as an instrument 
of scientific research. Volta accepted the invitation, and in 
November, 1800, attended three meetings of the Institute, 
at which he explained his theory of contact and developed 
his views respecting the voltaic (or, as he called it, elsctro- 
motive) action of different metals upon each other. Among 
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the audience at the second of these meetings was Napoleon 
himself, and none present appeared to appreciate more 
justly the vastness of the new power now placed in the 
hands of the experimental philosopher. ö 

Robertson, the aeronaut and physicist of Paris and 
friend of Volta, gives a graphic account of this historic 
event in his Mémoires, from which we condense some 
passages.“ M. Volta," he says, “begged me to accom- 
pany him to the Institute, but having a public lecture to 
deliver I could not do so at once. Subsequently, M. Biot 
came to tell me that the Institute desired me to repeat at 
its meeting some of my electrical experiments. He waited 
the conclusion of my discourse, and then we set out. 
Arriving at the entrance to the Louvre, we noticed 
a great number of soldiers guarding the entrance and 
avenues of the palace; our carriage was stopped, and 
we were told that au order from a superior officer was 
While not knowing to what 
to attribute this display of force, the necessary permit was 
quickly obtained, and we entered the lecture hall. The 
members of the Institute, stauding and uncovered, were 
ranged around a large round table, listening intently to 


* Mémoires  Récréatifs, Scientifiques, et meg aes ordi two 
volumes, Paris, 1840. An interesting book little known in England. 


M. Volta, who was at the moment explaining the theory 
of his pile. When he cited, asa proof of the identity of 
electricity and galvanism, the ignition of hydrogen gas by 
the galvanic spark, he was kind enough to point out that 
I was the firat to perform this experiment, and he begged 
me to repeat it there and then, which I did, some hydrogen 
gas having been fetched from the laboratory of M. Charles 
adjoining the lecture hall. The loud crack caused by the 
explosion of Volta’s ‘ pistol’ seemed to startle a member 
at the end of the hall, hitherto apparently inattentive ; he 
fixed his gaze upon me for a moment, then turning to 
another member beside him he exclaimed, ‘Fourcroy ! 
voici des phénomènes qui appartiennent plus à la chimie 
qu’ à la physique, et dont vous devez vous emparer. It 
was thus that I saw for the first time the First Consul 
Bonaparte! "* 

After Volta had delivered his lectures, Napoleon, as 
member of the Institute, proposed that a commission be 
appointed to repeat and verify the experiments, and to 
decide on some fitting memento of the occasion, such as a 
gold medal. When the report was presented, the First 
Consul further proposed that the rules of the Institute, 
which entailed some delay in conferring its honours, be 
suspended, and that the gold medal be immediately 
awarded to Volta as a token of the gratitude of the 
philosophers of France for his discovery.t This proposi- 
tion being carried by acclamation, Napoleon ordered, the 
very same day, that 6,000fr. be sent to Volta from the 
publie treasury to defray the expenses of his journey ; and 
in June, 1801, when fresh from the battle of Marengo, he 
founded an annual medal (value 3,000fr.) for the best 
experiment on the galvanic fluid, and a prize of 60,000fr. 
to him who should give by his researches an impulse 
to electricity or magnetism comparable to that which it 
received from the discoveries of Franklin and Volta | 
N pde also conferred upon Volta the stars of the Legion 
of Honour and of the Iron Crown; and afterwards made 
him a count and a senator of the newly-formed kingdom of 
Italy. At the formation of the Italian Institute a meetin 
was held, at which Bonaparte presided, for the purpose of 
nominating the first members. While those present were 
discussing the advisability of drawing up a list of names in 
alphabetical order, the president took a sheet of paper, 
wrote at the head the name of Volta, and, delivering it to 
the secretary, said. Do as you please, provided that name 
is the frst.” 

Volta retired from active work to his native town in 
1819, and there he died full of honours on March 5, 1827. 
For the last 24 years of his life he published nothing on 
electricity He, of course, watched with is in the rapid 
developments it was making in the hands of Davy, 
Oersted, Ampére, and others, but, as his biographer 
remarks, he was a man who knew his own limitations. 
He was not strong in mathematics, and when these 
became necessary for further progress he wisely stood 
aside. After his death, his fellow - citizens struck a 
medal and erected à monument to his memory, and 
a niche in the facade of the public schools (which 
had been reserved for him) was filled with his bust. 
The apartments which he occupied were for a time 
preserved in the state in which he left them. There 
one could see his books, papers, machines, decorations, 
spectacles, even his tobacco pouch and cane. Amongst the 
pieces of apparatus were all the instruments which he had 


* Robertson tells an amusing story of the celebrated physicist, 
Charles. Volta, having asked Robertson to be his guide in Paris, the 
latter took him to several places where some knowledge of the latest 
discoveries in electricity ought to have paces but Volta was 
disappointed to find no evidence of the fact anywhere—not even in 
the cabinet of M. Charles. On being shown into this great man’s 
presence, Volta was presented to him in due form. Charles 
appeared embarrassed ; he was desolated to be obliged to leave, he 
had an appointment at which he was already overdue; he would 
leave us in possession of his cabinet, and invited us to do as we liked 
there. With these words, and without waiting a reply, he saluted 
and vanished ! After a moment of blank astonishment, Volta said, 
'" What shall we do here! Tis a fine cabinet, no doubt, but we did 
not come to admire it” ; then, laughing, he continued, There is 
absolutely no odour of galvanism about the place — lons !” 

t It bore the inscription, ‘‘A. Volta, Séance du 11 Frimaire, 
An. IX." 

t The 


nd prize has never been awarded. That of 3,000fr. was 
first adju 


to our Bir Humphrey Davy in 1808. 
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himself made or invented, including the pile whieh he had 
exhibited in Paris, as above narrated. In consequence of 
the pevuniary embarrassment of Volta’s family, these 
precious relies were in danger of being dispersed, when 
the Academy of Sciences of Lombardy stepped in, and, 
while it assisted the sons, honoured the father. The 
whole collection was bought for 100,000fr., and lodged in 
a chamber of the Brera Palace in Milan, where, under the 
appellation of Cimelii di Volta, it, or rather what remains 
of it, is now preserved.* 

Excepting delightful walks, drives, and excursions on 
the Jake, which can be varied ad lib., Como offers little 
to the mere sightseer. The cathedral, begun in 1396, 
and completed in 1521, is one of the finest in North 
Italy. It is built entirely of marble, and the facade 
is covered with reliefs and statuettes, amongst which 
(at the sides of the main entrance) are those of the 
two Plinys, erected in 1498 Adjoining the church is the 
town hall (Broletto), 1215, which presents a peculiar 
appearance, caused by the walls being built of alternate 
layers of differently-coloured stones. ‘The Porta del Torre, 
a massive building in five storeys, and on the promenade 
outside the town the church Del Crocefisso, richly decorated 
with marble and gold, are also. worthy of note. Como 
now boasts of several silk manufactories, all of which are 
in a flourishing condition. 


' (To be continued.) 
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ON ELECTRONS t 
BY SIR OLIVER LODGE, F. R. S., VICE-PRESIDENT. 
(Continued from page 17.) 
APPENDIX C. 


On Electricity «nd  Gravitation.—Referring back to an 
article of mine in the Philosophical Magazine for November, 
1882, p. 558, we find the fundamental and necessary rela- 
tion between constants stated thus, where M shall stand 
for magnetic pole, and y for Cavendish’s gravitation 


constant— 
/K = M/, = ym? = FP, 

F being force and / being length. If it is now going to 
turn out that a mass is composed of electric charges, it 
might seem as if e and m were quantities of the same 
nature, and were only numerically connected, whence it 
would follow that K and y were of similar kind; in other 
words, Faraday’s dielectric constant would become closely 
related to Cavendish’s gravitation constant, and weight as 
well as mass would be traced to electricity ; but such a 
deduction is unwarranted: there is nothing to prevent 
essentially different properties of the ether being involved 
in the two kinds of force—gravitative and electric. As to 
the nature of the gravitation constant itself, we have 
v? square of velocity energy / mass 
m? -m/l linear density mass / length 

It is clear that if gravitation is in any sense of electric 
origin it must be a second order disturbance superposed 
upon the main electric effect, and be independent of sign. 
It would, in fact, depend upon e*. For the gravitative 
force between two electrons at distance r would be 


y= 


The electric force between the same two electrons at the 
same distance is 
Fa - 
^ Kr 
Therefore the ratio of the gravitative to the electric force 
at any distance is constant and equal to 


F, 4% K „ 4 ½ e 2 ) 
1 PF s 
F, 9 a? Qarv vt 

* It will be in the recollection of our readers that this collection 
was one of the attractions at the International Electricity Exhibition 
opened in Como in May, 1899, to celebrate the hundredth anniversary 
of the invention of the pile; and that in the fire which broke out 
before the close most of the collection was destroyed. 

+ Paper read before the Institution of Electrical Engineers. 
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where F, is the electric force between electrons in contact, 
and v is the velocity of light. Numerically this ratio of 
the two forces is . 

1 1 


peu (% 717 

F. K (e) Tsxixréxis uo) 10 
so the electric force exceeds the gravitative as much as the 
globe of the earth exceeds in bulk an ultra- microscopic 
object. en there is an agglomeration of electrons of 
opposite sign their electric influence at a distance disappears, 
but their gravitative influences are simply added. So with 
10?! mixed electrons in each of two bodies at any distance 
apart, the gravitative force between them will equal the 
electric force between two single electrons at the same 
distance. In my 1885 report to the British Association 
on electrolysis, p. 745, the following statement is made: 
If the opposite electricities were extracted from a milli- 
gramme of water and given to two spheres one mile apart, 
these two spheres would attract each other with a force 
equal to the weight of 12 tons. 


APPENDIX D. 

Dünensions of em Ratio.— The reciprocal of the electro- 
chemical equivalent of a substance e/m may be expressed 
as regards dimensions in several ways, one of which 
exhibits it as a certain large numerical multiple of /K y), 
the geometric mean between Faraday's dielectric constant 
and Cavendish's gravitation constant. For hydrogen, this 
numerieal multiple is of the order 1015; for silver 1016. 
Another way is obtained by writing 


22K F Il, 
p 


whence it follows that Tat = T (E, 


and so ¢/m can be expressed in RA — 
p grammes 

The artificiality of these dimensions is due to the fact 
that « and m have been conventionally measured in different 
ways. m is measured by ratio of applied external force 
to acceleration, whiie ¢ is measured by repulsive force self- 
exerted on a similar charge at given distance. If we 
express 4 as a density (see Modern Views of Electricity,” 
Appendix p), the electro-chemical equivalent comes out 
as expressible in grammes per square centimetre—that is 
to say, a surface density. It is noteworthy that while 
(K) is of the same dimensions as 1/0, / (K y) corre- 
sponds to 1/e, where « is an electro-chemical equivalent. 


PART III. 


Determination of Speed and Electrochemical Equivalent of 


Cathode Rays.—The curvature of path produced in cathode 
rays by a transverse magnetic field, or the amount of 
rotation produced by a longitudinal magnetic field, con- 
stitutes an evident mode of attacking the problem of 
estimating their velocity. If the velocity is constant and 
the magnetic field uniform, the curve into which the beam 
is bent will be a circle, and its course can be readily traced 
either directly, after Crookes’s manner, by letting it graze 
a phosphorescent substance, or indirectly by inference 
from the position of a linear target placed so as to catch 
the deflected rays. Consequently there will be no diffi- 
culty in determining the radius of curvature, 7; and the 
theory is the simplest possible, nothing more than stating 
that the magnetic force, H. acting on tbe current element, 
e u, is the necessary deflecting or cntripetal force, m /r, 
required to overcome the mechanical inertia of the par- 
ticles—:.e., 
m 1 
— =e 
7 


(™)u=p Hr; 


or the ratio ¢/m is to the velocity of the particles as the 
curvature of their path is to the intensity of magnetic field 
which curves it. The two factors on the right of this 
equation are directly measurable (5 being conventionally 
ignored as usual, or, what is a better mode of expressing it, 
measuring H as induction density instead of as intensity of 
field), but the two factors on the left are both unknown, 


H, 


whence 


7 


! 
hence neither can be determined by this means alone: an 


assumption must be made about one or other of them, or 
else another independent kind of experiment must be made. 

Assume, as many experimenters did, that u is a velocity 
appropriate to atoms flying in a gas of ordinary tempera- 
ture, then the value of e/m comes out not so very far 
discrepant from the usual ionic value measured in liquid 
electrolysis—viz., 10* C. G. S. Or, conversely, assume the 
usual ionic or electrolytic value for this ratio, and the . 
cathode ray velocity comes out something quite appropriate 
to atoms of matter. This, however, is a trap. These 
accidental coincidences may retard progress in a most 
serious manner, for they satisfy the mind and deter people 
from investigation. It is almost impossible to be completely 
on guard against them, and they are usually accepted until 
a more thorough qualitative acquaintance with the subject 
leads to an instinctive feeling that something is wron 
somewhere. So it was in this case, the long free path a 
the penetrating power of the cathode rays kept insisting 
that the particles were not really atoms of ordinary matter, 
a truth which both Lenard and Crookes had instinctively 
grasped, in spite of much criticism and valid arguments 
the other way ; so in 1897 J. J. Thomson made a much 
more serious attack on the position. He arranged that 
the magnet should deflect the rays into an insulated hollow. 
vessel, connected with an electrometer and a known 
capacity, so that the aggregate charge of the cathode ray 
particles collected in a given time could be measured by 
the rise of potential observed. He also arranged that 
inside the hollow vessel they should fall upon a thermal 
junction of known heat capacity, connected by very thin 
wires to a galvanometer (acting therefore as a calorimeter), 
so as to measure their aggregate energy. Thus he could 
make the following simultaneous determinations : 


N e-Q 
NI m u, 


D „ „ Hr. 
e 


In these three equations there are four unknown quantities, 
but one pair can be treated as a ratio, and another, N, can 
be eliminated, and thus we get 


2W 


When these brilliant measurements were actually made 
in the laboratory the atomic nature of cathode rays was, 
if not actually disproved, at all events rendered highly 
improbable; for their speed was found to be of the order 
10,000 miles per second, or even as high as d that of 
light in a favourable case, being always of the order 
10° C. G. S., while the electrochemical equivalent was of 
the order 10— C. G. S., or about rod that of hydrogen. 
Changing the kind of residual gas in the tube, and chang- 
ing the electrodes, made no difference to this last value. 
The cathode rays were evidently independent of the nature of 
the matter present—an exceedingly momentous fact. If 
they were matter at all, they appeared to be matter of 
some fundamental kind independent of the distinctions 
of ordinary chemistry. Their velocity, however, depended : 
on the potential difference between the electrodes, in a 
way that suggested that they were really projectiles 
urged by the potential gradient acting along a given 
length of path. They were propelled by the cathode 
through an aperture in the anode, and the measurement of 
their speed was made in the tube beyond the anode, where 
they are travelling by their own momentum. The distance 
apart of anode and cathode did not, and on the projectile 
hypothesis ought not to, affect this speed ; for though the 
potential gradient is steeper when anode and cathode are 
put closo together, the length of path during which the 
particles are subject to it is diminished by a compensating 
amount, so that the velocity is theoretically independent of 
the distance between the electrodes, as long as the total 
difference of potential is maintained. It is the absolute 
difference of potential that determines the speed. But 
manifestly, if the electrodes are too close together, it may 
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be difficult to secure a high difference of potential between | particles, travelling at right angles to both the deflecting 
i 


anode and cathode, since they may spark into each 
other outside the tube, and if there is much residual gas in 
the tube it will likewise be difficult to maintain a high 
potential difference, because that residual gas, under the 
influence of the cathode rays, will conduct. Consequently 
the best speeds are obtained at high vacuum, and if the 
density of the residual gas inside the tube is constant the 
speeds will be constant. The nature of the clectrodes makes 
no difference, unless they give off gas, or otherwise make it 
difficult to maintain the required potential difference. 

Although the speed of the particles in cathode rays was 
thus found excessively great, their energy was only 
moderate, and their aggregate mass therefore excessively 
minute; their aggregate electric charge, however, was 
considerable They were able to raise an electrical capacity 
of 1:5 microfarads several volts, sometimes as much as 
20 volts, in the course of a second ; and in the same time 
they might be able to raise a calorimeter, whose heat 
capacity was about four milligrammes of water, by 2deg. C. 
Nevertheless, their mass was so small that it would have 
taken 100 years to collect à weighable amount, and then 
only about onethirtieth part of a milligramme. They 
travelled with a velocity 100,000 times greater than 
the speed of rifle bullets, and represented the greatest 
velocity up to that time observed or even now known 
in matter, if matter they were; and the electrochemical 
equivalent, instead of coming out in accordance with that 
observed im liquids, came out some thousand times smaller— 
that is to say, the charge associated with each particle of 
the cathode rays seemed a thousand times greater in pro- 
portion tc the mass than the charge associated with an 
electrolytic ion, even of bydrogen. If the flying particles 
were really atoms, there was no escape from tbe certainty 
that they were extraordinarily highly charged atoms; but 
if, as seemed more likely to the instinct of most of those 
who worked at the subject, the charge on the flying 
particles was the same as the charge possessed by an atom 
. in eleetrolysis, then, assuming that the experiments were 
. correct and correctly interpreted, there would be no escape 
from the conclusion that the mass associated with the ionic 
charge in cathode rays must be a thousand times smaller 
than the mass of a hydrogen atom; in which case the 
cathode projectiles might conceivably be the detached and 
hitherto hypothetical individual electrons or atoms of 
electricity themselves. It would be extremely rash, how- 
ever, to jump to such a far-reaching conclusion on such 
comparatively scant evidence The evidence must be con- 
firmed by other departments of physies or by other deter- 
minations based on a different method, and they must be 
further scrutinised in tbe light of the magnetised radiation 

henomenon observed by Prof. Zeeman, of Amsterdam. 

e will first describe a determination made by another 
method, and then some striking measurements applied to 
phenomena which belong apparently to other departments 
of physics. 

Further Measurements cf Cathode Ray Velocity and mle 
Ratio by Aid of Hlertrostatin Deflection.— Another and 
perhaps simpler method of determining the two quantities, 
u and mje, was also employed by J. J. Thomson—viz., by 
deflecting the same rays both electrostatically and mag- 
netically ; by introducing a pair of supplementary electrodes, 
one above and one below the course of the rays inside the 
vacuum tube, and connecting them to the poles of a low 
potential battery, a few storage cells, for instance, thus 
obtaining a vertical electrostatic field at right angles to 
the cathode rays. At the same time a magnetic field, pro- 
duced by lateral magnet poles or by the lines of force due 
to an electric current in a circular ring, could be arranged 
at right angles to both the other directions, and thus the 
electrostatic deflection could be compared with, or used to 
neutralise, the magnetic deflection. Let the cathode rays 
be received upon a needle point covered with phosphorescent 
material and movable up and down in a measured manner, 
then the deflection of the rays can be observed by reading 
how much the needle has to be moved in order to catch a 
narrow beam which has travelled through a length, l, of 
either an electric field of strength, E, or a magnetic field of 
strengtb, H. If u is the original velocity of the ray 


fields, either of them will have a time l/u in which to act; 
and in that time an extra component, w, will be caused in 
the direction of the electric force, or perpendicular to the 
direction of the magnetic force, such that the rate of change 
m 
l 


of momentum of each particle will be "^ E e in the one 
u 


ease, and = u H e v in the other; wherefore the defleetion 
will be— 


à wot BT ine one dise; 
w m u? 
and EM o Hı in the other. 
m u 


Hence, if in the actual experiments the two kinds of 
deflection be made egual, by adjusting the relative propor- 
tion of the two fields we get simply 


"5: rim | 
This method, when applieable, appears to give fairly 


accurately results ; and the outcome of the measurements 
is that when H or CO, or air is in the tube | 


u=2 or 5 x 10? centimetres per second, 


and “= from 1'1 to 1:5x107* C. G. S. units. 
The chief diffieulty about this mode of experimenting is 
caused by the fact that the ionisation of residual air in the 
tube causes it to become a temporary conductor, and so to 
screen the flying particles from most of the electrical 
influence. There is no guarantee that they feel the full 
effect of the electric field which is ostensibly being applied— 
indeed, it is not easy to let them feel any of the effect. It 
used to be thought that they were not susceptible to 
electrostatic action at all, and this was often adduced as an 
obvious argument against their being electrically-charged 
particles; but fortunately Thomson soon surmised the 
cause of this masking of the simple effect to be expected, 
and succeeded in showing that with high enough vacua and 
other precautions the screening ionised atmosphere could 
be removed, and the electrostatic deflection metrically 
observed. | 

Determination of Electrochemical Equivalent in the Case of 
Electric Leakage in Ultra-Violet Light.—The same ratio of 
m : e, or a ratio of quite comparable magnitude, is obtained 
from phenomena which at first sight appear to be distinct. 
One of these phenomena is the effect, of ultra-violet light in 
discharging negative electricity from a clean metal or other 
surface, a phenomenon the investigation of which was begun 
by Hertz, and continued especially by Righi and by Elster 
and Geitel. If ultra-violet light, whether from a spark or 
from a flame, fall upon a negatively electrified surface, 
then im general there will be a leak of electricity from. 
that surface, which electricity can be received by any 
body placed opposite the illuminated one, and can be used 
to charge an electrometer of known capacity, and so be 
measured. The writer has made very many experiments 
in this subject, which, however, have not yet been pub- 
lished. Now, Elster and Geitel made the notable discover 
that the introduction of a magnet affected the rate of leak 
according to the direction of its lines of force. This 
phenomenon suggested a magnetic deflection of the lines 
of leak, which were shown by Righi to be singularly definite 
trajectories, and indicated that the leakage was due to the 
bodily propulsion of negatively electrified particles analogous 
to the cathode rays. A vacuum is not necessary to observe 
the effect, but in a vacuum the effect is more prominent 
and more accurately measurable The difference between 
this case and an ordinary vacuum tube case is that there 
is no great E M.F. or gradient of potential applied—there 
is accordingly nothing of the nature of a discupute dis- 
charge ; and, in fact, there is no leak at all until by the 
stimulus of the presumably synchronous vibrations of 
ultra-violet light the molecules are thrown into a state of 
agitation, and the attachment of the negative charge, or of 
some negatively-charged corpuscles, thereby loosened. 


(To be continued. ) 
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NOTES. 


Royal Institution —On Tuesday next week, at 
5 oclock, Sir Robert Ball will commence a course of 
three lectures at the above institution on Great 
Problems in Astronomy.” The Friday evening discourse 
on March 20 will be delivered by Prof. E. A. Schafer on 
the Paths of Volition,” and on April 3 by Lord Rayleigh 
on Drops and Surface Tension.” 


Willesden Electrical Engineering Society.—At 
a meeting on Saturday evening last of the members of 
the above society, recently formed in connection with the 
Willesden Polytechnie, Mr. S. Curtis read a paper on 
“Some Experiences in Fault Finding in Installation 
Work,” and a very interesting discussion followed. Mr. 
F. H. Taylor, A. M. I. E. E., occupied the chair. 


Literary Notice. — Our contemporary, the Mois 
Scientifique et Industriel, informs us that it will shortly 
publish a most complete and interesting study, entitled the 


* Eleetrometallurgy of Iron, which should prove very 


useful to those engaged in the industry. The first number, 
which will make its appearance this March, will deal with 
the manufacture of iron and steel by the electric furnace. 


Electricity in India. — Legislation proceeds but 
slowly in India. A Bill for the better governing of the 
supply and use of electricity in the empire for lighting and 
power purposes was introduced into Council by the 
Minister for Publie Works quite 12 months ago, and at 
the time we reproduced the chief features of the measure 
in these columns. After a year's inactivity we now hear 
that the Bill is to be proceeded with, and as a first step 
has been referred to a Select Committee for consideration. 


The Steam-Turbine.—In its application to the gene- 
ration of electrieal power the steam-turbine is undoubtedly 
making marked progress, and in many instances is dis- 
placing the horizontal steam-engine for this class of work. 
As an evidence of this and the energy with which the 
manufacture of these machines is being taken up, it may 
be interesting to state that the aggregate power of steam- 
turbine sets completed, in hand and in order to the Westing- 
house Companies does not fall far short of 100,000 kw., 
& very large proportion of which will emanate from the 
British Westinghouse Company's new works at Manchester. 


A New Periodical.— The periodical trade literature 
of the day is this week enriched by the production of a 
new journal, the Electrical Contractor. As implied by the 
title, the new monthly intends to take up the cudgels on 
behalf of electrics! contractors, who, represented by the 
National Electrical Contractors’ Association, are just now 
crying out against alleged trade abuses, and discussing 
possible remedies. The Electrical Contractor is, in fact, to 
be the official organ of that association, and the first issue 
seems to contain reference to little else, if we except an 
interesting article on Piece Work,” which is contributed 
by Mr. R. G. Tyler, M.I.E.E. 


Marconis Wireless Telegraphy.—On Wednesday 
this week it was announced that negotiations between 
Marconi's Wireless Telegraph Company and the Post Office 
authorities have resulted in an agreement by which the 
Post Office will connect Marconi's station at Poldhu, in 
Cornwall, with the nearest telegraph station at Mullion. 
In the event of Mr. Marconi being successful in starting a 
commercial service of wireless messages across the Atlantic, 
this arrangement will greatly facilitate the transmission of 
telegrams to their destinations on arrival on this side, and 
in the same way the dispatch of messages to the States, 
' when the wireless installation allows of this being done. 
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Electrical Work in South Africa.— Following the 
example of Johannesburg and Maritzburg, the Municipality 
of Pretoria are seeking the advice of Messrs. Mordey and 
Dawbarn on their proposed electrical undertaking. The 
experts will be asked to say whether it will be better for 
the Corporation to acquire the local electric lighting com- 
pany's undertaking and enlarge it so as to supply current 
for working the tramways by electricity, or to go in for an 
entirely new scheme. As the latter proposal would set 
up competition between a rate-aided undertaking and a 
private enterprise, we think the Corporation would be 
well advised to take over the company's works, if they can 
consistently do so, and adapt them to their own particular 
purposes. 

London University College. We are informed 
that Messrs. Crompton and Co., of Arc Works, Chelms- 
ford, have kindly presented to the Pender Electrical 
Laboratory of University College, London, a complete set 
of their latest form of potentiometer apparatus, comprising 
a potentiometer, a movable-coil galvanometer, lamp and 
stand, a volt box, and a number of standard resistances, — 
varying from one ohm to one-thousandth of an ohm, for 
measuring current. This apparatus will be set up in the 
Pender Laboratory, and principally used for the electrical 
measurements of standard incandescent lamps. Also the 
Electrical Construction Company, of Wolverhampton, have 
kindly promised a 3-h.p. two-phase induction motor for 
experimental purposes, which gifts are naturally very 
welcome. Other manufacturers are invited to take this 
lead. 


Telegraphs in Abyssinia.—Considerable enterprise 
is at present being shown in the extension of the tele- 
graphic and telephonic facilities in Abyssinia. In regard 
to the former, several new lines are being constructed. 
The towns of Harrar and Jibutil will soon be con. 
nected by telegraph, and the great line which is being 
constructed by Italian engineers to connect Asmara 
Adis Abeda, and Tigre with Massowah is rapidly approach- 
ing completion. When these new lines are brought into 
operation, communication with the continent of Europe 
will be rendered a comparatively simple matter. The tele- . 
phone, also, is being exploited in Abyssinia. There is 
already & telephone line connecting Adis Alem, where King 
Menelik resides, with Adis Abeda, and one or two other 
branches are in contemplation, which will immensely 
facilitate internal communication in that country. 


Light.—Lord Rayleigh's lecture on “ Light: Its Origin 
and Nature" at the Royal Institution on Saturday last, 
was mainly devoted to the electric light. He showed a 
most interesting collection of old types of lamps, and also 
had at work all the newer forms of using electricity for 
lighting purposes. Amongst these were the Nernst lamp 
and the Cooper-Hewitt mercury lamp. The earlier mereury 
lamps which have been investigated in this country were 
on view, and their defects were explained by Lord Rayleigh 
in the course of his lecture. He emphasised the advantage 
of having a comparatively large area giving out light, as 
it tended to give a good diffusion, and no such great con- 
trasts as would otherwise be the case. He commented on 
the absence of red rays in the mercury lamp, which 
rendered it unsuitable for ordinary work. It is, however, 
good for photographie purposes, and the light is not trying 
to the optic nerves. 


Telegraph Rates in India.— Proposals have been 
laid before the Indian Telegraph Department by the 
Chamber of Commerce for a revision of the existing 
telegraph rates in India. The recommendations include 
one that two, instead of the present three classes of 
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“ private,” as distinguished from “State,” messages should 
be maintained, and that the tariff for these should be 
1s. 4d. and 10d. respectively. A further suggestion is that 
the free address, which is at present unlimited as to length, 
should be limited to four words. As to this, it is feared 
that with the existing arrangement significant hints in the 
nature of actual messages have sometimes been smuggled 
into verbose addresses, thus depriving the Department of 
its legitimate gain. On the other hand, the concession of 
free addresses has done much to popularise the telegraph 
system with the Indian people, and it is a question whether, 
if the free addresses be limited in length, as proposed, the 
desired result would be gained. A permanently increased 
revenue can only be obtained by an inereased popularity of 
the system. 

Electricity in Mines —The commissioners appointed 
by the Home Office to report upon the question of the use 
of electricity in mines paid a visit to the Tredegar Iron 
and Coal Company’s collieries last week, where a large 
electric power plant has been installed for haulage and 
pumping purposes. The whole of these collieries, which 
are situated in the Sirhowy Valley, Monmouthshire, are 
now equipped with electric haulage underground, both 
main and tail and endless rope, and the pumping, which is 
very considerable, is also done entirely by electric power. The 
generating plant consists of two 300-h.p. engines and three- 
phase generators at Ty Trist pits, with an overhead trans- 
mission line at 2,000 volts pressure from Ty Trist to the 
Bedwellty pits, a distance of about 14 miles. Great interest 
was shown by the members of the commission in the 
general working of the plant, which has worked without a 
hitch from the commencement. As these pits are some- 
what fiery, special precautions have been taken to ensure 
safety against this risk, and it was with a view of studying 
these that the commissioners paid their visit. 

The Pacific Cable.—Information has reached us to 
the effect that the Government of the Australian Common- 
wealth proposes to grant extensions of the facilities accorded 
to the Eastern Extension Cable Company in the States of 
Victoria and Queensland. A cablegram from Ottawa states 
that this is looked upon by the Canadian Government as a 
violation of the arrangement entered into for the construc- 
tion of the Pacific cable, and & very strong protest against 
any such proposal has been entered by Canada. A question 
as to the working arrangements in connection with the 
Pacific cable was put to the Postmaster-General by Sir 
Edward Sassoon in the House of Commons last week, who 
asked by what line or lines unrouted messages were sent 
from England to Australia by the Post Office here; also, 
how similar messages destined for England were dealt with 
in Australia. Mr. Chamberlain replied that unrouted tele- 
grams from this country to Australia were sent by the 
Pacific cable. He had no information as to the disposal of 
such telegrams in the reverse direction. The Pacific cable 
route and those of the Eastern and Indo-European Tele- 
graph Companies were regarded as normal routes. 

Electrical Conductivity of Compressed Powders. 
In continuation of a previous investigation Mr. F. Streintz 
has published the results of an examination of a number of 
metallic oxides and sulphides. From an abstract in the 
current number of the Journul of the Chemical Society we 
gather that all white, yellow, red, and grey compounds are 
non-conductors, and at the ordinary temperature only those 
dark coloured compounds are conductors which can be 
compressed into compact masses exhibiting metallic lustre 
and hardness; in no case was evidence obtained of elec. 
trolytic conduction. The compounds that conduct fairly 
well at the ordinary temperature (such as lead dioxide, 
cuprous and cupric sulphides) have a positive resistance 
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temperature coefficient, much smaller, however, than that 
of metals. On the other hand, the electrical behaviour of 
compounds which exhibit only a small conductivity at the 
ordinary temperature (such as manganese dioxide, lead, 
mercuric and silver sulphides) is very much affected by 
change of temperature. In certain cases (such as cadmium 
oxide), the conductivity.and its temperature coefficient 
exhibit rather marked differences for different temperature 
ranges—an observation which leads the author to suggest 
the existence of more than one form of the substance. If 
this view is accepted, cadmium oxide would have a transi- 
tion point about 200deg. 

Isle of Man Tramways.—Our readers will remember 
that a number of the tramways in the Isle of Man 
originally worked by the Isle of Man Tramways and 
Electric Power Company were recently acquired by a 
London syndicate, with the exception of the lines in the 
borough of Douglas, which are now the property of the 
Corporation. This syndicate is known as the Manx 
Electric Railways Company, and in deciding what the 
future of the lines should be they obtained the assistance 
of the well-known firm of consulting engineers, Messrs. 
Kincaid, Waller, Manville, and Dawson. Under the 
management ot the old company the tramways were 
worked electrically, but from a number of separate 
generating stations, which was manifestly a great obstacle 
to a high state of economy being obtained. The purchasing 
company, however, under the advice of their consulting 
engineers, have decided to completely re-equip the lines in 
accordance with the best and most up-to-date practice, 
which is expected to result in increased efficiency and 
economy in working. The order for the new installation 
has been placed with Messrs. Witting Bros., particulars 
of which will be found in another column, and 
the reequipment of the lines will be taken in hand 
without unnecessary delay. It will mark a new era 
in the history of the Isle of Man tramways, which, as our 
readers know, were pioneer lines in electric traction in this 
country. 

Electric Motors for Factory Work. At an 
ordinary meeting of the Junior Institution of Engineers 
on the 6th inst. the paper read was Practical Notes on 
the Use and Maintenance of Electric Motors for Factory 
Work," by Mr. W. T. George. A description of alternate 
and continuous current motors was first given, and by 
means of diagrams various features in their construction 
and operation were illustrated. Continuous-eurrent motors, 
having regard to their more general use, were dealt with 
at length, and the plan adopted by large manufacturing 
companies for generating and distributing their own power 
when extending or putting down new plants was discussed. 
The effects of starting large motors on lighting circuits, 
and the necessity of proportioning the fuses accurately, in 
order to protect the various circuits, were then considered. 
Shunt series and compound motors were treated, and 
reference was made to the respective class of work suited 
to each kind of motor. The various parts of a motor 
likely to require special attention were enumerated, and 
the author, in pointing out the necessity for regular and 
systematic testing for leakage, demonstrated with the 
ohmmeter and generator, and showed the lamp test. The 
advantages of electric driving over other methods were 
indicated, and also the utility of keeping a record of all 
breakdowns, etc., as they occurred. Observations on the 
general management of motors concluded the paper, which 
was followed by a discussion. 

Long-Distance Transmission Lines. — Messrs. 
E. W. Cowan and L. Andrews read a paper before the 
Manchester Section of the Institution of Electrical Engi- 
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neers last week on the arrangement and control of long- 
distance transmission lines. In dealing with this question 
the authors could naturally not avoid traversing a great 
deal of old ground which has been covered by previous 
papers on the subject, but their remarks on the respective 
merits of overhead and underground conductors for trans- 
mission lines are of considerable interest. Thus, they give 
their opinion that long-distance lines should always be run 
overhead when crossing open country. Mr. Earle has 
calculated that the cost may be about one-third of the cost 
of laying the cables underground, but in addition to the 
saving in cost there is the accessibility and ease of repair, 
and the possibility of using more economical pressures 
with greater economy in running at light loads, owing to 
the greatly reduced capacity current. The principal 


obstacle in the way of overhead conductors seems to | 


be the Board of Trade, which strictly enforces its 
regulations on this matter with few exceptions. The 
authors do not conclude without expressing the hope 
that by the co-operation of all who are interested 
in the subject—manufacturers, consulting engineers, and 
capitaliste—Great Britain may, in due course, take the 
position in long-distance power transmission she has held 
for so long in long-distance telegraphy. 

Electric Lighting Breakdowns.— Delay in remedy- 
ing breakdowns in lighting circuits is often a matter of 
serious import both to the consumer and supplier of 
electric light, and good management demands that every 
possible precaution should be taken against such con- 
tingencies. A case occurred recently in the borough of 
Hampstead, where a breakdown in the electric light cables 
in the Kilburn High-road resulted in serious consequences 
because there were no men available to remedy the fault, 
owing to their being engaged in another part of the 
borough. It had one good result, however, and that was 
to bring the whole question up for discussion before the 
Lighting Committee, who will in future see that provision 
is made against similar delays. Their proposal is that, in 
order to obviate loss of time in attending to breakdowns, 
a high-tension gang and a low-tension gang of men belong- 
ing to the mains department shall be on duty at the station 
during the evenings, the high-tension gang to attend to 
breakdowns of sub-stations and cables and sub-station fuses 
and joint-boxes only, and the low-tension gang to take 
readings, etc. Another well-informed proposal is that the 
residences of the chief electrical engineer and the mains 
superintendent respectively shall be brought into telephonic 
communication with the central station, in order that they 
may be advised of breakdowns witkout loss of time. The 
Borough Council naturally concurred in these suggestions 
at their last meeting, and we expect to find other local 
authorities who have electric lighting undertakings follow- 
ing the good example set by Hampstead in this matter. 

Dunedin Tramway Scheme.—With the return to 
New Zealand of Mr. G. T. Goodman, the consulting 
engineer in connection with the installation of electric 
tramways at Dunedin, after a tour of the principal cities 
of Europe and America, the scheme has received a fresh 
impetus, and arrangements are going ahead for the rapid 
completion of the system. Among the British cities which 
he visited and inspected the tramways in operation there 
were Liverpool, Bolton, Leeds, Bradford, Glasgow, and 
Edinburgh. He was especially impressed with the 
Glasgow tramways as representing the most up-to-date and 
efficient practice in electrical road traction, and he has 
taken many new ideas back with him to Dunedin. It is 
gratifying to note that the whole of the electrical machinery 
for the Dunedin tramways is being made in this country 
at the new works of the Westinghouse Company at 
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Trafford Park. In regard to the system of working, Mr. 
Goodman has formed the opinion from his recent tour that 
the surface- contact system is not yet sufficiently developed 
to recommend its adoption in a comparatively new country 
like New Zealand, and he favours the overhead trolley 
system in preference to conduit systems on the ground 
of expense. The question of the development of the 
Warmakiriri water power has not yet been {settled, and 
there is some talk of employing an American expert 
experienced in water-power development to report on the 
merits of the scheme. In the meantime the installation 
of the tramway system will be pushed forward, the current 
for working the same when completed being in the first 
instance obtained from a steam plant which will be laid 
down in Dunedin. 

Power Transmission in France.—Our attention is 
called to an interesting hydroelectric plant which is now 
being installed by the gas company of Clermont-Ferrand 
to augment their existing electrical plant. The new 
works are situated on either side of the River Sioule, 
below the dam, which will be about 32 yards in height, 
with a maximum width of 27 yards, forming a lake about 
four miles long, with an average breadth of 150 yards and 
a aurface of 250 acres. Independent pipe lines fixed in 
masonry will supply the turbines, which will be six in 
number. Of 1,000 h.p. each, they will be of the horizontal 
axle Francis type, designed for a head of from 21 to 
27 yards. Each turbine will be connected to Westinghouse 
three-phase alternators of 800 kw. at 1,000 volts, 50 periods 
and 333 revolutions per minute. The two exciters, of 
37°5 kw. each, are driven by small auxiliary turbines. The 
voltage will be stepped up to 20,000 by means of Westing- 
house monophase transformers, grouped in threes. The 
overhead transmission line will be double, and about 
30 miles in length. The poles and cross-beams will be of 
wood, the latter being boiled in paraffin and then covered 
with a layer of tar. The setting up of the line, as well as 
the construction of the electrical and mechanical apparatus, 
has been undertaken by the Société Anonyme Westing- 
house of Havre. The hydraulic part of the work has been 
hurried forward during the last year, and is now well 
advanced, while the mechanical and electrical equipment 
is just finished. The electric energy will be sold at 
Clermont-Ferrand, which is a great centre for the rubber 
trade. Considerable development of the existing works 
is expected with the advent of cheap electrical power. 

Electrical Operations in Natal —Electricity in 
its various applications has been epgaging the serious 
attention of the Natal Government Railway Commissioners 
for some time past, and in all probability it will entirely 
replace the steam-engine throughout their erecting shops 
before long. A start has been made in the right direction 
at Durban, where new and extensive railway shops are 
being equipped for both electric lighting and electric 
driving, and it is gratifying to engineers at home that most 
of the work is being carried out by English firms. The 
power-house will contain six 300-h.p. direct-coupled steam 
dynamos to generate current at 200 volts pressure on a 
simple two-wire system of distribution. The boiler-house 
is designed to accommodate nine boilers of the Lancashire 
type, and the machine and erecting shops are to be equipped 
with a complete complement of overhead electrically-driven 
travellers for handling the heavy locomotives. At 
Maritzburg another central station on similar lines is in 
course of construction for operating the railway shops there 
electrically. The Natal Railways Commissioners are also 
pursuing their investigations in regard to the electric 
lighting of their trains, extensive experiments having 
already been made with Messrs. Stone’s system, which was 
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recently described in this journal. One complete train 
has been equipped on this system, but the disorganisation 
resulting from the late war has accounted for a temporary 
cessation of the experiments. It does not seem that the 
Commissioners have as yet turned their attention towards 
the electrical operation of the trains themselves, and when 
the time comes to find a solution of the problem they will 
probably have plenty of experience to go upon in other 
countries. In the case of Natal, however, the question 
should prove a unique one, owing to the exceptionally 
undulating nature of the country. 

The Automobile Clab.—Members of the Automobile 
Club of Great Britain have been greatly gratified at the 
gracious consent of the King to become the patron of their 
club. It is well known that the Royal family are enthusiastic 
users of motorcars—none more so than the King himself, 
who, be it said, has so far always patronised home manu- 
facturers. As a society of encouragement the Automobile 
Club must undoubtedly gain strengthened prestige by his 
Majesty’s acceptance of the position of patron. Turning 
to the restrictions which the Legislature have placed on 
the use of motorcars in this country, the subject seems to 
be as much as ever with us. The committee of the club 
are this year bringing forward fresh legislative proposals, 
and in 4 preliminary report they refer particularly to the 
views held by the county councils and other local authorities, 
that all motor vehicles should carry a number for purposes 
of identification. The committee are of opinion that this 
would seriously damage the industry in this country, as 
ladies and gentlemen will refuse to use motors as private 
carriages if these carriages are to be disfigured by labels, 
and their owners are to be placed on a level with drivers 
of hackney carriages. The committee attribute the atti- 
tude taken up by the local authorities in different parts of 
the country towards motorcars to the shortcomings of a 
few offending drivers, whose abuses of the privileges of 
the roads may, in the opinion of the committee, bring 
about measures which would be so repugnant to motor 
users as to seriously affect, if not ruin, the private motor- 
carriage industry. The whole subject is to come up for 
discussion at a meeting of the Automobile Club soon. The 
Bill to authorise the contest for the Gordon-Bennett cup 
taking place in Ireland this year has every chance of being 
passed. It has already been agreed to by the Commons, 
and has now been sent to the House of Lords for final 
consideration. 

The British Association.—Two decisions of unusual 
interest have just begn arrived at by the council of the 
above association. In the first case the meeting place 
next year will be at Cambridge, and the Prime 
Minister has been asked to assume the presidency 
of the association for that year. Cambridge is Mr. 
Balfour's old university, and it is peculiarily appro- 
priate that he should be asked to preside over the 
proceedings of the association in that town. There is 
little doubt that the Prime Minister will accept the office, 
as it is usual in such cases to get an intimation to that 
effect before the invitation is formally issued. The position 
of president of the British Association is looked upon as 
one of great distinction, although it is not often that it is 
occupied by a statesman. In 1894 it was filled by the Marquis 
of Salisbury, who, however, was not then premier, but 
became so the following year. The second decision reached 
by the council has reference to the proposed visit to South 
Africa in 1905. As our readers are aware, this subject was 
broached immediately following last summer's meeting of 
the association at Belfast, but it is only now that the council 
have definitely decided to recommend the association to 
accept the invitation from South Africa. The invitation 
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was conveyed by Sir David Gill, who is now first president 
of the South African Association for the Advancement of 
Science, a society only recently formed. It, however, 
proposes to follow strictly on the lines of the British 
Association, and hold meetings each year at one or other 
of the principal centres of population in South Africa. 
The present proposal is that the two associations shall hold 
a joint meeting in South Africa in 1905, and the South 
African Government have agreed to provide a sum not 
exceeding £6,000 towards the expenses of the visit of the 
British Association. It is hoped also that the Colonial 
Office will be able to obtain from the Treasury the grant of 


a similar sum, which would render the proposed visit a 


comparatively easy matter so far as finance is concerned. 
The proposal to meet in a British Colony is not without its 
precedent. In 1884 the members of the association visited 
Canada, and held their meeting in Montreal under the 
presidency of Lord Rayleigh ; and the Dominion was again 
selected as she meeting ground in 1897, when, under the 
presidency of Sir John Evans, the association was welcomed 
by the city of Toronto. The only possible drawback to 
the proposed South African meeting we can see is the time 
occupied in the passage out and back, which to many 
business men must be prohibitive. 


Engineering Features of the Delhi Durbar.— 
There were a great number of engineering features about 
the Delhi Durbar which deserve putting on record. The 
arrangements that were made for electric lighting, and 
the uses, spectacular and otherwise, to which it was put 
on the great plain of Delhi, we have already briefly 
referred to in these columns, and it only requires to be 
added that the electric lighting plants employed were 
units temporarily assembled and to be eventually removed 
to distant cantonments to provide local power plants for 
barrack-lighting and power supply for punkahs. In a very 
interesting article appearing in the last issue of the Indian 
and Eastern Engineer the writer gives a few details of the 
special arrangements that were made by the Indian Tele- 
graphs Department for telegraphic and telephonic com- 
munication. To meet the requirements, over 5,000 miles 
of wire were erected throughout India, including special 
circuits from Delhi to Calcutta, Karachi, Bombay, 
Allahabad, Lahore, Sukkur, and Cawnpore, in addition 
to which large complete telegraph and telephone systems, 
with necessary offices, were provided for local use. A 
telegraph office intended entirely for the use of the Press 
was opened in the camp of the newspaper correspondents. 
The telegraphic instruments were located in the central 
camp in a large brick structure specially designed and 
built for the purpose and lighted throughout by electricity. 
This building was 160ft. in length and provided accommo- 
dation for a signal office, telephone exchange, and all 
necessary adjuncts, one wing being specially devoted to 
automatic instrument working, by which means alone the 
Telegraph Department was enabled to, dispose expeditiously 
of the enormous Press traffic. Accommodation for the 
large staff attached to the office, amounting in all to about 
300 men, was provided in the camp, pitched to the rear of 
the office building, consisting of 160 field service tents, 
divided into eight sections, each section being complete 
with its own mess tent, cook-house, and staff of servants. 
Military telegraphists were largely employed as signallers 
and military cyclists as orderlies for the delivery of 
telegrams. By these arrangements the Telegraph Depart- 
ment was enabled to deal successfully with the exceptional 
traffic which was thrown upon it during the whole of the 
Durbar, the quick disposal of which, considering the great 
distances involved, has shown how capable is this Depart- 
ment of overcoming exceptional difficulties, and is one 
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more example of its expansive power and good organisa- 
tion. In a later article our contemporary proposes to deal 
with other salient features of engineering for the Durbar. 
Wireless Communication with Lighthouses.— 
The question of connecting all lighthouses and lightships 
around our coasts with the shore by wireless telegraphy 
came up for discussion at the annual meeting of the Associa- 
tion of Chambers of Commerce last week, at which Mr. 
Marconi was present. Although the desirability of adopt- 
ing this means of communication for this purpose has 
been repeatedly brought to the notice of the Board 
of Trade, nothing of a practical nature has yet been 
done in the matter, although some experiments have been 
made. Mr. Marconi stated, in the course of the debate, 
that to make a connection of between 20 and 30 miles, or 
even a greater distance, by wireless telegraphy would not 
cost more than from £300 to £400, compared with about 
£200 per mile for cables. One of the disadvantages of there 
being no lighthouses in England equipped with wireless 
telegraph apparatus was demonstrated the other day, when 
one of the French passenger cross-Channel packets got in 
distress off the Goodwin Sands. Fortunately, the Belgian 
steamer which saw her was equipped with the wireless 
telegraphy apparatus, and was able to report the distress 
to Dover, where the message was received by another 
vessel similarly equipped. But for the fact, however, that 
there was a boat at Dover fitted with the apparatus, the 
message could not have been transmitted, and tugs would 
not have been sent out to render assistance. The Life- 
boat Institution is naturally largely interested in this 
subject, and the opportunity was taken at its annual 
meeting last week to get an official utterance with regard 
to the matter from Mr. Gerald Balfour, the President of 
the Board of Trade, who was present. Mr. Balfour 
admitted that the need of wireless telegraphic com- 
munication between the lighthouses and the shore was 
constantly on his mind. But he pleaded the nature 
of wireless telegraphy and the novelty of the invention 
as the reasons for delay in adopting it; also its 
bearings on the problems of national defence, and the 
private interests connected with it. It is reassuring, 
however, to know that the Board of Trade, to use Mr. 
Balfour's own words, is by no means oblivious to the 
advantages of connecting the shores with the lighthouses 
by this means, and it seems that the Fastnet lighthouse 
and the Goodwin Sands lightship are both to be equipped 
with wireless apparatus with this end in view. A note of 
warning was struck by Sir R. P. Fitzgerald, M.P., in the 
subsequent discussion, who stated that it was impossible to 
get the Marconi system to work within 20 miles of Crook. 
haven, owing to the metallic nature of the rocks there. 
This is certainly a matter which will have to be considered 
in each case before money is spent on a wireless installation. 
The great difficulty in the way of successful telegraphic 
communication between lighthouses and the shore is the 
short life of cables owing to their chafing against the rocks, 
which naturally abound in the vicinity of lighthouses. 
The Telegraphs and the Post Office. —Mr. Austen 
Chamberlain, at the end of last week, received two 
influential deputations on the subject of telegraph cables. 
The first, both in order and importance, was that repre- 
senting chambers of commerce and others, and which urged 
the pressing necessity of extending the underground tele- 
graph cables to the North, so that telegraphic communica- 
tion between London and Scotland shall not be entirely cut 
off in cases of breakdown of the overhead wires due to 
stress of weather. The deputations which have previously 
addressed themselves to the head of the Post Office for 
the time being on this subject are too numerous to count, 
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and their efforts have not always been successful, though it is 
true the original underground cable from London to Birm- 
ingham has now been extended through Stafford to Warring- 
ton, and further north pipes have been laid between Preston 
and Preston Richard and between Kendal and Shap. It 
is expected that by the end of the present month these 
extensions will allow of unbroken communication by 
underground cable being opened with Manchester, Liver- 
pool, and Chester, and later on with Preston. To the 
deputation which was received by him last week, Mr. 
Chamberlain announced the welcome news that he pro- 
poses to ask the House of Commons next year to agree 
to an expenditure of £131,000 with the object of pro- 
viding further telegraphic facilities to the North. In the 
first instance, it is proposed to complete the lines to 
Carlisle, and also to extend the Manchester underground 
line to Leeds by way of Bradford. This will form a link 
in what, it is hoped, will be a further development in later 
years which will serve all the North-East towns on the 
coast, including Newcastle, and at the same time safeguard 
the communication with Hull. It is also proposed to 
provide a full-sized cable to the Birmingham-Warrington 
section. At present it is only filled with temporary 
wires, and it is intended to use the temporary wires 
thus released on the Warrington and Kendal section, 
and lay fresh temporary wires in anticipation of 
the preparation of the permanent cable between 
Leeds and Manchester. As regards Scotland, the Post- 
master-General stated that it is proposed to start the 
construction of an underground line from Edinburgh to 
London, a beginning being made at the northern end. 
Assuming all these proposals are carried out, and there 
seems no reason why they should not be, there will in a few 
years’ time be a complete system of underground telegraphs 
in all the important storm-driven districts of England, and 
also a through line from London to the Scottish capital, 
on which inclement weather can have no such disastrous 
effects as on the ‘overhead wires. The second deputation 
which waited upon the Postmaster-General was from the 
National Sea Fisheries Protection Association, which 
suggested that a submarine cable should be laid between 
the North of Scotland and Iceland by way of the Faroe 
Islands, a total distance of 483 miles. It was proposed 
by the association that the Government should subsidise a 
foreign company to make and maintain this telegraphic 
communication—a proposal which, as Mr. Chamberlain 
pointed out, is without precedent. Mr. Henniker Heaton, 
M.P., broached the subject of wireless telegraphy by 
stating that the Marconi Company would be willing to 
give a guarantee to carry out the work at a tenth of 
the cost of any system of cables, and Mr. Chamberlain 
seized the opportunity to publicly announce that wireless 
telegraphy, and the relations of those who carried 
it on with his Majesty’s Government, are now the 
subject of most careful consideration by the different 
departments concerned He further stated that he is 
receiving from different inventors or holders of the patent 
rights of different inventions applications for licenses to 
earry on wireless telegraphy in different parts of the 
country, each of which must be treated on its merits, and 
in regard to all of which it is hoped the Government will 
soon be able to lay down some general rule that will have 
to be observed. At the present time it is open to anyone 
to establish a station on our coasts for the transmission of 
wireless messages, provided they do not use it for com- 
munieation within the three-mile limit or within the United 
Kingdom. Mr. Chamberlain remarked, in conclusion, that 
it is his desire not to impose unnecessary restrictions, nor 
hamper needlessly the operations of any cable and wireless 
company taking up the work. | 
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THE INSTITUTION’S VISIT TO COMO AND MILAN. | KIRKCALDY ELECTRIC LIGHTING AND TRAMWAYS. 


From the programme referred to on p. 529 in our last | On Feb. 28 the electric tramways of Kirkcaldy were 
issue, it will be seen that it is intended to pay a visit to | formally inaugurated, and the ceremony proved of great 
the tomb of Volta while the members are at Como. In | interest to the inhabitants. From the fact of the large 
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1899, during the centenary of Volta’s discovery of the | amount of money taken on the first few days after the 
battery krown as the voltaic pile, Z Illustrazione Italiana | opening, it is evident that the inhabitants look with pride 
published a beautifully illustrated account of Volta and | upon their electric trams as a healthy form of amusement. 
his work. By the courtesy of the editor we are able to The scheme for electric lighting and traction in Kirkcaldy 


SOME OF VOLTAS ENPERIMENTAL APPARATUS, 


give the accompanying illustrations which then appeared, | dates back to 1899, when the Corporation obtained parlia- 
one being the portrait of Volta, another of his tomb, | mentary powers to construct a tramway, and in 1900 they 
another of various instruments which are to be seen by obtained a provisional order for the supply of electric 
the Institution in Milan. In our next issue we propose light. In 1901 the Corporation retained Messrs. Kennedy 
to continue the notes of Mr. l'ahie on the visit. and Jenkin, consulting engineers, London, to prepare and 
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carry out a combined scheme, and a commencement was 


made in November, 1901, with the laying ef the permanent 
ebruar The 


way, and cable-laying began in 


, 1902. 
excavations for the power-house began in 


ebruary, 1902, 


Fig. 1,—Kirkcaldy Electric Trams, 


and we gather from the congratulatory remarks made at 
the opening ceremony that this estimate has only been 
exceeded by a very small amount. Electric energy for 
lighting purposes is charged at the rate of 54d. per unit, 
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and the first boiler was delivered in July and the first | and for motive power.24d. per unit, with discounts. Ths 


engine in October. The arc lamps were switched on for 
the first time experimentally on Dec. 15, and the supply 
of electric light began on Dec. 25. The first trial run of 
the cars over the line took place on Jan. 8, 1903, and the 
Board of Trade inspection was held on Feb. 8. 


tramways are supplied with energy at a pressure of 
500 volts on the line. Up to the present applications for 
light and power have been received from 47 consumers, 
totalling over 3,000 8-c.p. lamps. The town is lighted 
with 49 arc lamps, from the west end of Links-street 


The electricity is distributed to Kirkcaldy on the three-wire 
system, consumers having 230 volts at their lamps. The 
traction feeders can thus be energised from the same 
generators as used for lighting. The total estimate for the 
scheme provided by the consulting engineers was £87,000, 


Fig, 2. Exterior of Kirkcaldy Electricity Works. 


as far as the cottage hospital The tramway lines 
extend to a little over three miles, commencing at the 
car-sheds in Oswald.road, Gallatown, and reaching the 
town by way of Sinclairtown railway station, down the 
Path, and into High-street, along Links-street. Near 
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the harbour a great street improvement had to be effected, 
houses having to be pulled down in order to allow of the 
roadway being widened. In Links-street the track is laid 
olose to the pavement, and in this part of the town con- 
siderable engineering difficulties have been encountered and 
successfully overcome. In some parts of the track the 
gradients are heavy. 

In Fig. 1 we givea view of the tramcars as they were 
decorated for the opening ceremony, when the current 
was formally switched on by Provost Tait. Fig. 2 is a 
view of the outside of the generating works, and Fig. 5 a 
photograph taken in the engine-room. We are indebted 
for these to the courtesy of the borough electrical engineer, 
Mr. O. F. Franeis. The engine-room plant consists of 
three 150-kw. steam dynamos, supplied by Messrs. 
Laurence, Scott, and Co., Limited. The engines for these 
are of the Browett-Lindley type, as are also the smaller 
engines which drive the shunt-wound balancing dynamos. 
These machines are of 24 kw. capacity. The contractors 
for the rest of the plant are respectively: boilers, the 
Stirling Boiler Company, Limited, Edinburgh; switch- 
boards, Messrs. Cox. Wa kers, of . ipework, 
Messrs. Aiton and Co., London; battery, Tudor Company, 
Limited, London; mains and feeders, Messrs. Henley's 
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Telegraph Works Company, Limited, London; travelling 
crane, Messrs. Carrick and Ritchie, Edinburgh ; permanent 
way, Messrs. G. Smith and Sons, Kirkcaldy; overhead 
equipment, British Insulated and Helsby Cables, Limited, 
Prescot ; rolling-stock, the British Thomson-Houston Com- 
pany, Limited, Rugby ; arc lamps, Messrs. Crompton and 

„Limited, Chelmsford; arc lamp- posts, Improved 
Electric Glow Lamp Company, Limited, London; meters, 
Messrs. Chamberlain and Hookham, Limited, Birming- 
bam; station and car-shed lighting, Mr. R Brysom, jun., 
Kirkcaldy. 

On the first day that the tramways were open 6,581 
passengers were carried, receipts being £27. 8s. 5d.; on 
the next day no less than 8,640 people patronised the 
cars, receipts being £36. These receipts are, of course, 
exceptional, but they aré nearly double what the con- 
sulting engineer estimated would be realised. We wish 
the Kirkcaldy undertaking every success. 


———— 
SOME NOTES ON ELECTRIC TRACTION.— VII. 
BY B. P. 


Motors for use on tramways are generally more difficult 
tQ keep in working order than those on railway service, 


Fic. 5.— Engine Room of Kirkcaldy Electricity Works. 
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simply because there is à greater amount of space available 
for the latter, and their design is consequently not so 
cramped, and also there has not been the same rush to turn 
them out on the cheap. With regard to this question of 
maintenance there are some points that may be useful, 
though they may seem exaggerated to anyone who has 
only had to deal with the best-desigued patterns of motors. 
ield coils should be bolted to the motor casing in such 
& manner that any coil can be removed and replaced by a 
new one without disturbing any other (some motors in 
use at the present time will not allow this); further, the 
pole-pieces when not circular should have their corners 
rounded off to at least lin. radius to prevent them from 
cutting into the insulation at the corners of the coils if 
they work slack from vibration. If it is impossible, 
owing to bad workmanship or design, to prevent the coils 
chafing on the poles in this way, hardwood wedges between 
the coil and pole-piece will generally cure the trouble. 
These should be put in with the thick end at the bottom 
of the pole-piece in order to keep them in position when 
the coil is drawn home. Preferably, the coils should not 
touch the corners of the pole-pieces. 
Brush-holders should be able to be withdrawn singly 
through the inspection hole over the commutator, and the 
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same should be possible for the carrier with both holders 
fixed in their proper places on it. Extra inspection holes 
are generally fitted, and are very useful for gauging the 
clearance between the armature and the bottom pole-pieces, 
though most of the leading makers arrange the bearings so 
that even if all the white metal runs out through over- 
heating, the armature journals come down on à cast-iron 
seating before the armature itself touches the pole-faces. 
This allows a car to be run into the depét for repairs 
without blocking the traffic by waiting for another car to 
tow it, supposing it were allowed to come out with thin 
bearings by carelessness on the part of the foreman. 
Resistances for motor regulation are fixed (1) under the 
car frame, (2) under the seats inside the car, and (3) in 
ventilated cupboards on the platform. (1) is the arrange- 
ment in general use, but it is going out of favour because 
it exposes the resistance coils too much to the influence of 
the samples of weather, mostly wet, which pass for a climate 
in this part of the globe. (2) is better for the resistances, 
and in winter passengers appreciate a little warmth in the 
car, though this becomes an unwelcome luxury in summer, 
but if a coil burns out there is generally an exhibition of 
bodily gymnastics by the passengers which would do credit 
to any athletes, and which does not seem to affect their 
capability for mental gymnastics when making out claima 
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for“ damages. (3) does away with the disadvantages of 
both (1) and (2), but necessitates a slight increase in the 
strength of the platform timbers in some types of car to 
carry the extra weight, though it is easier to connect to 
the controllers, and abolishes all joints in the car bundles 
except at the points where the motor leads are “ teed ” off. 

The motor leads themselves should be run to junction 
boxes inside the car, and taken thence through a water- 
tight canvas hose to the motor. This makes a sound 
mechanical job, and does away with the use of splicing 
sockets between the car and the motor, which have always 
to be uncovered and retaped when anything is done to the 
motor, and are also very liable to cause confusion if con- 
nected up in a hurry, in spite of the use of every possible 
method of marking, with the result of unexpected com- 
plications on starting up, such as one motor reversed or the 
armature and field leads mixed. The latter is a fault not 
easily seen, since it very often throws the circuit -breaker 
when the controller handle is on the full parallel notch, 
and gives the impression that there is a short in the motor, 
because ringing through from the controller to the brushes 
does not show the fault until the motor leads are 
disconnectéd. | 

Controllers, as they are called, are simply motor-starting 
switches with the contact pieces arranged as spring clips 
working against more or less Donup rings on a spindle. 
The usual arrangement is to first start with the motors in 
series with each other and a resistance, which is gradually 
cut out until the motors are left in simple series. The next 
step brings the motors in parallel with each other and in 


series with the resistance, which is again gradually cut out, 


the last notch of the controller generally leaving the motors 
in full parallel, though some lines, which are allowed to 
run at higher speeds than usual, add an extra position 
to the controller handle, which has the effect of putting a 
shunt across the motor fields to give the required increase 
of speed. This system is usually known as the series- 
parallel control, and is almost the universal practice either 
on railway or tramway work. The reversing barrel of the 
controller is always mechanically locked with the main 
barrel, so that current cannot be put on the motors unless 
the gear is fully over either for forward or backward 
motion, and also the motors cannot be reversed until 
current is completely cut off. 

The great fault about some of the older patterns, and a 
few of those in use at the present time, is that none of the 
interior parts can be taken out for repairs or inspection 
without dismantling the entire controller. This gives the 
maintenance staff much unnecessary trouble, and wastes 
time by compelling the repairing gang to take down a con- 
troller and disconnect all cables in order to effect some 
trifling internal adjustment. 
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THE USE OF PORCELAIN IN THE MANUFACTURE 
OF HIGH AND LOW TENSION SWITCHGEARS. 


BY W. E. WARRILOW. 


The development of almost every industry is generally 
inseparably connected with the production of a particular 
article or substance which is by itself of little commercial 
value, but without which the carrying on of certain impor- 
tant undertakings would be impossible. This product is 
the nucleus around which the component parts forming 
the whole are assembled, and upon the successful construc- 
tion of this, perhaps, small central portion the practical 
application of the finished material depends. 

This state of things is distinctly noticeable in the growth 
of our largest and most influential enterprises, and the 
circumstance may be regarded almost in the light of a law 
to which the progress of these industries has been sub- 
gervient. As an instance, the evolution of the steam-engine 
may be taken, as directly associated with the phenomena 
connected with the expansion of water on the application 
of heat; and the present commercial position of this impor- 
tant prime mover would be far below its existing status, 
were it not for corresponding improvements in the con- 
struction of steam-raising appliances. 

For a similar reason, the successful production and dis- 


tribution of electrical energy would not have reached the 
high state of perfection to which it has attained, had it not 
been possible to procure a reliable and cheap insulating 
material The importance of such a confining medium 
was first brought into prominence when conductors of 
different pines had to be laid upon one another, but 
the difficulties here encountered were met by thë use of such 
substances as cotton, rubber, impregnated paper, ete., and 
were employed in the winding of generators or the dis- 
tributing network. Their sphere of utility was, however, 
more or less confined to this section of the supply under- 
taking, and when apparatus for the control of the currents 
5 became a necessity, some more substantial material 
aving insulating properties was in demand. 

For telegraph work the brown porcelain insulator had 
been much used, and its exploitation in this capacity caused 
further experiments to be made with the material, which 
resulted in the production of a better quality of “ pot,” 
having a white appearance and a glazed surface. This 
gave entire satisfaction in the insulating of bare conductors, 
and it was also of such mechanical strength as to permit 
of considerable strain on the wire to be supported. Its 
claims as an insulator of considerable stability being estab- 
lished, its wider application in the field of electric light 
and power production soon came as a matter of course, 
the most important makers of porcelain recognising that 
their energies could be turned to the making of an article 
differing considerably from art productions generally 
associated with them. From this first beginning the bond 
of union between electrical engineers and potters has been 

ually strengthened, and at the present time the two 
Industries, apparently as divergent as the poles, are equally 
dependent on each other’s efforts for existence. The circum- 
stance only serves to illustrate the indebtedness of our 
industry to yet another branch of labour 

By varying stages, then, the manufacture of controlling 
apparatus for light and power purposes has come to be 
connected with the production of porcelain, and for high- 
pressure purposes, at any rate, the construction of switch- 
gears would not be possible, at the present market prices, 
were it not feasible to make use of this insulating medium. 
This result has not been attained without long and tedious 
labour in overcoming both mechanical and electrical 
difficulties, and the obstaeles to be surmounted have 
been further added to by the tendency to employ higher 
voltages and more complicated shapes. The production of 
the firat ceiling rose with its screw on cover was an achieve- 
ment in itself, but it sinks into insignificance beside the 
triumphs of construction which have grown directly out of 
it, and upon which the majority of our greatest power 
schemes are dependent for their activity. 

In creating the demand for porcelain goods, the elec- 
trician had still to accommodate himself largely to the 
ways and means of the potter, and as a result the first 
articles were “spun ware  Slavish adherence to the 
circular, however, soon gave place to the adoption of 
more useful shapes, n one has only to turn to the 
multiplicity of designs in common use for the carrying 
of such fittings as are employed on installation work to 
be assured of the high degree of perfection now attained 
in porcelain manufacture. The wholesale production of 
such fittings is undoubtedly a direct necessity in the future 
of electricity supply, but it has not the same bearing on 
the wider application of energy for power and lighting 
purposes as has the construction of that class of ware 
exclusively suited to the insulation of high and extra high 
potential currents. Inthe best switchboard practice either 
slate or marble is employed as a supporting medium, but it 
has not been considered advisable to mount the conducting 
portions of the gear directly on these supports, except for 
very low voltages. Under these circumstances the reliance 
which can be placed on porcelain as an insulating medium 
has occasioned its further extensive employment for elec- 
trical purposes in an even more important capacity than 
that enumerated above, and its cheapness, combined with 
its properties of maintaining its surface insulation between 
conductor and support under the most trying atmospheric 
changes, are likely to ensure its claims as an insulator of 
high standing being firmly established. 

As a supporting medium to any conductor porcelain 
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renders good service, but in this particular capacity it is 
not called upon to do more than keep up its standard of 
excellence in preventing leakage to the framework of the 
board. There are, however, other uses to which this 
material can be and has been applied, and in this sphere of 
utility it calls for some little comment. The testimony of 
experience and continued experiment have proved that, up 
to the present time, no better method of interrupting a high 
potential alternating circuit of any power and capacity has 
been devised to equal that afforded by an oil break. Air 
break fuses and switches are certainly in operation, but it is a 
matter for much doubt whether they perform all that is 
claimed for them, especially under the strains imposed by 
“short circuits Such gears as are fitted with air breaking 
devices are liable to pyrotechnic displays of an alarming 
order, and even though the circuit be successfully ruptured 
the result has only been obtained after great risk of the 
“flaring” arc spreading to adjoining fittings, as well as of 
the insulation of the system being broken down by the 
oscillations invariably produced under such conditions. 

The suitability of either type of break is still a matter 
1 among engineers, but in regarding the particular 
qualities of each from the constructional standpoint, the 
oil break is likely to come out top side.“ In the present 
instance, however, the respective value of either break can 
only be touched upon, attention being chiefly drawn to the 
successful application of porcelain manufacture to the con- 
struction of oil breaking apparatus. Such air fuses as have 
been made employ this substance in almost every case, but 
the placing of such safety devices on high-tension gears has 
resulted in serious damage being done when the containing 
handle has burst, while not infreyuently either an arc has 
been maintained across the contacts (which have been left 
exposed by the flying of the porcelain), or the switch 
attendants have been badly burned. 

The oil fuse, on the contrary, has 4 greater tendency to 
confine the effects of the melting of the fuse wire to the 
box containing the oil, and though the lid may be thrown 
upward, the possibility of an are forming round the 
porcelain itself is very remote. By the use of porcelain, 
oil fuses to deal with. large capacities can be constructed to 
occupy but little space, and even though with certain 
designs the oil-tank may not be of porcelain, the upper 
portion, fitted with the contacts and terminals, must be of 
that material. Where fuses of the removable type are 
used the porcelain can be handled with perfect safety, 
without the use of gloves, for all ordinary voltages. 

Similar endorsements of the value of porcelain are to be 
found iu the making-up of high-tension switches of the oil 
break type, and it is very noticeable that in this particular 
the economies in space possible have an important bearing 
on the assembly of the complete gear. 

Now, in fulfilling the important functions mentioned 
above, it may be said that in porcelain we have a material 
which makes possible the generation and distribution of 
electricity at high potentials It would almost appear 
from this statement that there were no other high-tension 
insulating material on the market, but even though the 
name of such be legion, in porcelain the electrician is 
endowed with a substance which at once meets his purpose 
at the price. The manufacture of this high-quality porcelain 
has by careful experiment and lavish expenditure reached 
a state of perfection at one time considered beyond the 
combined efforts of the chemist and the potter, and it is 
interesting to note that almost any shape can now be 
produced, provided a mutual effort is made by both 
customer and manufacturer alike to meet each other in the 
matter of the design of the article in question. 

At one time the electrician presented his designs with 
the firm understanding that no deviation from tke original 
should be permitted, and as a consequence both parties 
were compelled to turn backs on each other, one to 
seek comfort in some other form of insulating material, 
and the other to the making of articles, useful enough in 
themselves, but in no way likely to fill the breach. 
Conciliatory measures were not long forthcoming, how- 
ever, and as soon as it was understood that the electrical 
engineer knew little of the making of pots, but that his 
need was nevertheless great, the requirements of each 
bécame fully recognised, and the finished produet was soon 
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put into commission. Since that time the potter has been 
able to meet every reasonable request of the electrician, 
but he has found that entirely new methods have been 
necessary, compared with the work done on the wheel," 
both on aecount of the diversity of shapes called for and 
in the properties the finished product had to possess. 

For certain classes of gear each shape must be made to 
gauge, all “misprints” being returned to the makers 
without reserve, but in spite of the difficulties encountered 
in unequal contractions and distortion during “ firing,” 
only a small percentage of the finished pieces are rejected. 
The highest insulation can only be obtained by so mixing 
the component parts, of the best quality (finely powdered), 
and forming the clay or “body” in perfect homogeneity, 
that a highly vitreous substance can be obtained for afford- 
ing reliable protection from electrical leakage and damage 
from high temperatures. 

In the production of any article in this quality of 
porcelain, it is not desirable for the electrician to adhere 
strictly to his own designs, and the settlement of the shape 
in question can be best decided upon in consultation with 
the makers. It is only on this basis that so many useful 
shapes of porcelain have been produced, and the success 
which has attended the result is well testified to by their 
use in so many high and low tension switchgears throughout 
this country as well as abroad. 

A few firms only, however, have, after lengthy and 
expensive experiments, laid themselves out for this class 
of production, and they may be classed “ mechanical as 
distinct from domestic potters. They alone have mastered 
the many difficulties arising from the demands of the elec- 
trical trade —sometimes of a most unreasonable character, 
when the many technical exigencies of the potting trade 
are considered—and the greatest success has been achieved 
when the electrical engineer has taken into his confidence 
the practical, mechanical potter before he quite arrived at 
finality in his design for new and difficult articles in 
porcelain. By this means many disappointments as to 
supply have been avoided, and the application of this 
useful substance for electrical purposes been furthered. 

So many rival insulators to porcelain have appeared that 
at first sight it would almost seem as if it were likely to 
fall into disuse, but unless some really efficient substitute 
is produced at à much lower cost, it bids fair to remain a 
prominent feature in the design of both high and low 
tension switching apparatus. 


HERTZIAN WAVE TELEGRAPHY. 


A distinguished audience was attracted to the Society 
of -Arts on Monday last to hear Prof. J. A. Fleming 
deliver his second Cantor lecture on the above subject. 
The chair was taken by Lord Kelvin, and Mr. Marconi 
was present, with a number of other gentlemen promi- 
nently interested in wireless telegraphy. The lecture 
was devoted to considerations of the source of the 
energy employed in Hertzian wave telegraphy. Dr. 
Fleming pointed out that the induction coil was the 
most generally used, and then investigated the various 
details of such coils. Unfortunately, English manufac- 
turers had not kept themselves to the fore in such class 
of work, and we had to look to Germany, France, and 
the United States for the most important advance- 
ments in induction-coil work. Having shown the 
diagram of connections of such coils, the lecturer 
explained how important the apparatus for inter- 
rupting the primary circuit was. The common hammer 
break was not sufficiently rapid in its action or controllable 
as to frequency. With this a condenser was required, 
which was now proved to be unnecessary if an exceedingly 
rapid break was obtained. He put the limit for the use of 
the hammer action at about a 10in. or 12in. spark coil. 
The most convenient form of interrupter described was the 
mercury turbine break manufactured by the Allgemeine 
Electricitats-Gesellschaft, of Berlin. In this a thin stream 
of mercury was projected against a plate ; the interruptions 
were produced by a ee cylinder with a saw-tooth 
edge which cut this stream. By varying the speed of this, 
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the frequency could be altered at will This form of 


interrupter is being largely used on German warships. 
The electrolytic interrupters, of which so much had 
been expected, have not, according to Dr. Fleming, 
realised these expectations. The frequency when 
using such electrolytic interrupters was not well under 
control, and they prevented large currents being employed. 
In considering the value of any induction coil, the spark it 
would give was not the sole criterion. These coils were 
required with Hertzian telegraphy to charge condensers 
with appreciable capacity, and hence the coils should be 
tried under working conditions. He showed an experiment 
with a 10in. coil, which when connected to a condenser 
with a hundredth of a microfarad capacity could only give 
a spark of a few millimetres. The next experiments were 
in connection with the influence of increased air pressure 
on the interrupting capabilities of a spark-gap. These 
experiments clearly showed that the breaking down of the 
insulating properties of air was much more rapid as the 
air pressure was increased. Prof. Fessenden had shown 
that while 50lb. per square inch had only a moderate 
effect, an increase of pressure to 80lb. made the discharge 
32 times more energetic. The use of other gases surround- 
ing the spark-gap were also referred to briefly, but detailed 
figures were not given because patents have not been 
completed for the same. 

Prof. Fleming proceeded to show how induction coils 
which are not efficient for large powers might be replaced 
by alternate currents from alternators. The difficulty 
arose in such work that an arc could be established across 
the spark gap. Some interesting experiments were then 
made on dividing arcing from sparking by means of a blast 
of air across the gap. Another way was to so adjust the 
inductance of the circuit as to prevent the arcing current 
passing. An interesting apparatus for the same object 
had been designed by Mr. ae Hewitt, in which two 
mercury electrodes were employed in a vacuum. In the 
construction of cundensers to be used in such work, 
Prof. Fleming pointed out that a certain volume of 
dielectric was required for a given storage of energy. 
For instance, a cubic foot of air was required as 
the dielectric to store one foot-pound of energy. With 
glass as a dielectric, 40 to 50 foot-pounds of energy 
could be stored per cubic foot, and with micanite two or 
three times more. He then described the various means 
of conveying the energy to the aerial waves, and of increas- 
ing the capacity of the devices for discharging Hertzian 
waves He pointed out that a train of waves was required 
in order that syntony could be obtained. Reviewing the 
development of the art, Prof. Fleming said that practically 
all arrangements were similar to those originally invented 
by Mr. Marconi. At the close of the lecture some experi- 
ments given last week were repeated for the benefit of 
Lord Kelvin and others present. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


565. In the case of alternating-current distribution on the three- 
hase system, with three single-phase transformers connected up 
in mesh on the primaries and star on the secondaries, 
with a fourth wire to the neutral point in the latter case, 


what would happen to the sscon circuit if the primary or 
secondary of one of the transformers burned out? The primaries 


HIGH TENSION BARS 
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are connected by fuses on the high - tension side as per diagram.— 
A. P. R. 


566. Upon what principle does MeLeod's vacuum gauge depend to 
measure to the one-millionth of an atmosphere? Give sketch of 
the gauge as used by vacuum-tube makers and cathode-ray- 

tube makers.—A. 


ANSWERS. 
Question No. 558.—A new direct-current motor of 20 h. p., four-pole, 
is coupled to supply mains at 480 volts. A few minutes after 
starting up (with or without load) the carbon brushes commence 
to spark periodically—:.«., the sparking gradually builds up, then 
.dies away again. This recurs at comparatively slow intervals of 
time at first, but each succeeding interval is shortened, and the 
sparking increases in a wave or surging manner, until ultimately 
the sparking is so intense that it bridges over the 2jin. gap 
between + and brushes and blows the fuses? 
explain the cause of this ! 
runs at correct speed. 
Best Answer to No. 558 (awarded 10s.).—The cause of 
this strange behaviour of the motor is most probably 
similar to that which causes the phenomenon of “ bucking ” 
in large multipolar generators or “hunting” in rotary 
converters. It is found that in some multipolar generators, 
owing to differences in the permeability of the iron used 
for the different poles, and also to the air-gap being smaller 
at some parts of the armature than at others, all the poles 
are not of the same strength, and, therefore, a higher 
E.M.F. is generated under some poles than others, giving 
rise to heavy cross-currents through some parts of the 
armature and from brush to brush through the brush 
supporting rings. These heavy currents exert strong 
demagnetising actions on some poles, and magnetising 
actions on others, and also set up oscillations in the flux in 
the field magnets, causing it to oscillate between the leading 
horn and the trailing horn. This causes some of the poles 
to act as motor poles and others as generator poles, and 
heavy sparking is the result. This action is not usually 
noticed much in machines as small as 20 h.p., but it may be 
that some of the turns on one field magnet are short- 
circuited, thus causing that pola to be weaker than the 
others, and therefore heavy currents are sent from the 
other poles to the part of the armature under that pole, 
setting up oscillations in the field flux and consequent 
surgings of current through the brushes just as in large 
generators. | 
If it is found that the field winding is all right on all 
the poles, it must be that the iron used for the magnetic 
poles varies very greatly in permeability, and so sets up 
these cross-currents. If this is the case, the remedy is the 
same as that used for large multipolar generators for 
traction purposes—viz., the conneeting together E A 
an equalising ring, or, otherwise, those segments of the 
commutator which ought to be at equipotential. It is 
not necessary for every commutator segment to be con- 
nected to equipotential segments, but if three or four 
equalising rings are used, or three or four equipotential 
points are cross-connected, the result will be achieved. 
The cross-currents which now tend to be set up will be 
damped by these equalising rings before they can attain a 
large value, or exert much influence on the field. Some 
makers, instead of using equalising rings in the armature 
to damp the cross-currents, damp the oscillations of the 
flux in the poles instead, by placing heavy copper bars 
between the pole-pieces close to the horns of the poles. 


Can any reader 
The motor is correctly coupled up and 
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Probably if the windings on the poles are found to have 
the same resistance, showing that there are not a number 
of coils short-circuited on one pole, the remedy will be 
found in cross-connecting the pointe of equipotential on the 
commutator, or fitting heavy copper bars round the horns 
of the pole-pieces. —W. S. P. 


Answer to No. 558 (awarded 5s.).—As the sparking does 
not occur for a minute or two after starting, eccentricity of 
the commutator is not hkely to be a cause. Let us examine 
the case (1) of a motor driving by belt; (2) of a motor 
driving through gearing. 

If the weight and distance between pulleys of the belt 
have a certain ratio, the belt will have a natural period of 
oscillation in a vertical plane. Shortly after starting this 
oscillation will appear, and will at its maximum produce 
violent shocks at the motor pulley. If, now, the brush 
springs are somewhat weak, the brushes will leave the 
commutator at every impulse. As good contact in carbon 
brushes is essential, the vibration will cause sparking, with 
slight disintegration of the brush. The particles torn off 
will be carried round a few sections of the commutator, 
short-circuiting them till they are burnt away. As the 
speed mounts up, and the impulses get more intense, the 
effect will recur oftener till so much carbon is carried off as 
to completely bridge the sections between the brushes. The 
fuse will then blow. Other causes of this phenomenon that 
have come under my notice with belt driving are : (1) Too 
much end play in armature, causing knocking from side to 
side, with a swaying belt. (2) Coarsely-made joint in the 
belt, causing vibration on speeding up. (3) Joint in belt 
not parallel with remainder of belt, combined with end play. 
This again caused knocking and jumping of brushes. (4) 
Motor badly fixed on foundation—that is, not level. This 
causes side sway on the belt, and again knocking. (5) 
Badly fitting or loose brushes combined with vibration. 

If motor drives through gearing, a large cog out of truth 
would account for the phenomenon by putting on heavy 
load suddenly, but a reduction of speed would be noted, 
and a change in the hum of the motor. 


Thirdly, the cause might be similar to that which gave 


great trouble in a large station lately. The field winding 
on two machines was direct off the brush carrier rings by 
means of flexible soldered into holes. The fiexible has 
constantly given way, breaking off strand by strand, and 
finally putting considerable resistance in the field circuit. 
Vibration on starting a neighbouring engine caused violent 
sparking (though not periodic) owing to strands making 
and ee contact ; finally a burn-out took place. This 
happened a few times before the real reason was discovered. 
Perhaps the periodic vibration of belt is affecting some 
loose or defective connection of the field winding. An 
ammeter in the field circuit would reveal this at once. 
The cause of sparking would in this case be excessive 
current, alteration of neutral point for brushes, production 
of carbon powder from brushes, and hence short-circuiting 
of sections—in the limit, this short-circuits the brushes. 

Finally, for a four-pole machine the commutator seems 
small, and will accentuate any defect, more especially with 
carbon brushes, as sparking tends to powder many types 
of these.—POLYPHASE.  . 


Question No, 559. —Describe in detail, with diagram of switchboard 
connections, the working of the Highfield and the Orompton 
reversible boosters, noting their differences, if any, and the 
special conditions under which they are recommended. 

Best Answer to No. 559 (awarded 108.).— The advantages 
of the employment of a reversible booster in connection 
with the batteries of a station supplying either a lighting 
or a traction load are that the line pressure is automatically 
maintained at a constant value for wide limits of variation 
in the load, and that regulating cells—a source of much 
trouble and expense—are entirely done away with. The 
Crompton or Chelmsford reversible booster is diagram- 
matically represented in Fig.1. G isa generator connected 
to the 'bus bar, BB. C is the battery connected in series 
with the booster armature, A, across the ’bus bars. The 
field magnets of the booster are laminated, so that their 
polarity may be easily reversed, and are differentially 
wound. One winding is a shunt coil connected across the 
terminals of the battery, and the other is a series coil, 
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through which passes the whole or a portion of the main 
eurrent. If necessary, some of the main current is shunted 
away from the series coil by the resistance, R, connected in 
parallel with it. The booster armature is driven by the 
shunt-wound motor, M, connected across the mains. The 
excitation due to the series coil is adjusted by the resist- 
ance, R, until the two windings exactly balance each other, 
when the line current is equal to the normal load of the 
generator. The pressure generated by the booster is then 
nil, and the battery neither charges nor discharges Should 
the line current increase, the excitation due to the series 
winding of the booster increases and exceeds the opposite 
excitation of the shunt winding. The booster thereupon 

enerates a pressure proportional to the field thus pro- 
duced, enabling the battery to diseharge and supply the 
increase in the load. On the other hand, if the load fall 
off, the series excitation decreases; as soon as it has 
decreased below that due to the shunt winding, the booster 


FIG. 1. 


generates a pressure in the contrary direction, enabling 
the battery to receive a charging current from the 'bus bars. 
This system enables the load on the generator to be kept 
fairly constant, but its disadvantages are: (1) the cost of 
the booster is excessive, owing to the large amount of 
copper required by the two windings; (2) the shunt 
excitation is not constant, varying with the potential 
difference across the battery, which depends upon the 
extent to which the battery is charged ; and (35) it is only 
applicable to circuits the load on which does not vary 
within too wide limits. Thus, suppose the load suddenly 
went down to zero, or nearly so, the series excitation 
would then be negligible, and the shunt excitation would 
porn a high booster pressure, drawing a dangerously 
eavy current through the cells. 

Most: of these disadvantages are eliminated in the 
Highfield reversible booster, diagrammatically shown in 
Fig. 2. The combined machine consists of a motor, M, a 
booster, B, and an exciter, E, all rigidly connected together. 


Fic. 2 


The motor, M, is sħunt wound, and designed to drive B 
and E at a constant speed; it is run off the bus bars. The 
armature of the booster is in series with the battery, C, 
one pole of the battery and one pole of the booster being 
connected to the bus bars. In parallel with the battery 
is à circuit consisting of the armature of the exciter, E, in 
series with the shunt winding of the booster, B. E isa 
shunt-wound machine designed to give a constant pressure, 
equal to the normal line pressure, whether it be acting as a 
motor or a generator. B, in addition to its shunt winding, 
has a series winding, through which passes a certain frac- 
tion of the main line current, the proportion being adjusted 
by the resistance, R. Its function is to assist the shunt 
winding when the external load is very heavy, and a large 
discharge is consequently required from the battery ; its 
effect upon the booster pressure ie negligible at the average 
discharge. 
It is clear from the diagram that when the batter 

pressure is equal to the exciter pressure, no current will 


flow in the shunt winding of the booster, and the booster 
pressure will be nil. 
neither charging nor discharging. When the battery is 
on eee its volts fall belo the exciter pressure. 
Consequently the exciter furnishes current to the shunt 
winding and the booster gives a pressure equal to the fall 
in the battery pressure, thus maintaining the pressure on 
the 'bus bars. If the external load decrease below the 
normal load of the generators, current flows from the 'bus 
bars into the cells, charging them, and thus causing their 
volts to rise above the exciter pressure. The battery then 
sends a current round the shunt winding, reversing the 
pan of the booster (the field magnets of which are 
aminated), and into the exciter, which then runs as 
a motor. Again the booster pressure—now in the 
opposite direction—is equal to the difference between 
the exciter and battery pressures, and again the 
booster maintains the line pressure at its normal value. 
The throw-over switch, S, is provided so that if the battery 
be required to take the whole of a fairly constant load— 
eg, at night-time—the booster can be short-circuited. But 
it is clear that even when the generators are shut down, the 
booster may be left in circuic to regulate the pressure. 

The Highfield system is applicable to either a traction 
or a lighting load, and will maintain a constant pressure 
on the line with very great fluctuations in the load. The 
number of cells required for a lighting load is obtained by 
dividing the line pressure by 2, the average discharge 
volts of a single cell; but with a traction load on a 
500-volt circuit, 240 cells are usually employed. The 
Highfield system is now being extensively used in English 
central stations ; other reversible booster systems are in 
use on tramway circuits on the Continent. —lLLUM. 


Answer to No. 559 (awarded 7s. 6d.).—The main advan- 
tages claimed for the Highfield booster system is that it 
gets rid of regulating cells, and the fact that the booster 
only boosts when a boost is required. Also that by means 
of it the periods of charge and discharge of the battery 
alternate at short intervals, so that its efficiency is greatly 
increased, it working largely as a gas battery, and the 
chemical action not sinking deeply into the plates. In 
ordinary systems, if the generator is compound wound, the 

ressure rises with the load, so that a battery joined in 
parallel with the 5 will do very little work; and if 
the generator is shunt wound, it is impossible to charge the 
battery during working hours and at the same time have 
it available for the peaks; this means longer runs for the 
plant, and consequent loss of efficiency. The ideal method 
of working a battery on a variable load is to so arrange 
that the generators shall be kept at constant and as nearly 
as possible full load, that the battery can be chacged daring 
working hours in times of light load, and that the battery 
shall always be ready to take the peaks. 

In the Highfield system the booster set consists of three 
machines on one shaft—the motor, the booster, and the 
exciter. The switchboard connections are shown in the 
sketch. As will be seen, the booster armature is always in 
series with the battery. The field of the booster is excited 
by a coil, A, of such resistance and number of turns that 
the pressure given by the armature when run at constant 
speed is the same as the pressure across the ends of the 
exciter coil. The current for the exciter coil is supplied 
by exciter, E, a small generator giving the exact volts of 
the main circuit. This generator has a series winding, 
and has practically no drop from no load to full load. 
Its armature leads are joined, one to the negative of the 
battery, the other through the exciter coil to the positive 
of the battery. The motor is joined to the main ’bus bars 
in the usual way. 

The working of the set is as follows: If the volts of the 
exciter and of the battery are equal, no current will flow 
through the exciting coil, A, and, therefore, booster will 
give no volts. If the battery volts rise, a current will 
move through the exciting coil, A, proportional to the 
difference of pressure between the battery and the exciter, 
and while the exciter is motored by this difference of 
pressure, the booster will give a voltage equal to this rise 
of volts in the battery. Similarly, if the battery voltage 


falls, the booster will give a pressure equal to this fall, but 
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This is the case when the battery is 
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will have its poles reversed, as the exciter will now be 
running as a generator. Thus the booster compensates 
always the variations between the battery pressure and the 
line pressure, keeping the latter constant whether the 
battery is charging or discharging. As will be seen, the 
exciter runs as a motor when charging and as a generator 
when discharging of the battery is taking plave. The 
booster fields are laminated and designed to work at a 


low induction, so that the change of polarity is readily 
effected. Such a booster will maintain nearly constant 


the load on the generators, as it corrects for all 
the changes in the battery pressure. To prevent heavy 
armature reactions when the current through the booster 
armature is large and the field strength small, a coil of a 
few turns is joined in series with the armatures, which 
opposes the reactions in either direction. In order to 
increase the ‘pressure as the load on the line increases, a 
part of the feeder is shunted by the shunt, B, round the 
coil, C, on the booster field in such a way as to help the 
discharge and oppose the charge. As an alternative to this, 
part of the feeder current may be led round the exciter 
field or round the motor field, both of which methods will 
obviously raise the booster pressure in the discharging 
direction when required. When switch, D, is changed over, 
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the battery is connected directly on tothe line. The booster 
and exciter may be run other than by a motor, but the use 
of & motor may have this advantage: since there are no 
regulating cells, charge may begin at a lower voltage than 
the fixed voltage of the line; the booster then runs as a 
motor, and the motor as a generator returning energy to 
the line. Again, if the battery is fully charged, the pres- 
sure is generally greater than the fixed line pressure. If 
the battery is then called on to discharge, it will motor the 
booster, and again the motor becomes a generator return- 
ing energy to the line. The advantages of this system are 
those pointed out: the fact that regulating cells can be 
done without, that the battery can be charged at odd 
moments of light load during the day, and thus that whole 
plant efficiency is increased. The only serious disadvan- 
tage seems to be the complication of machines. 

he Crompton booster system is joined up as shown in 
the diagram (Fig. 2). The Chelmsford reversible booster 
is an ordinary shunt-wound motor, coupled across the 
main 'bus bars and driving a differentially-wound gene- 
rator which has two field circuits: A, the ordinary 
shunt excited from the battery; B, a special main, which 
carries a definite portion of the main load of the station, 
and is in opposition to A. The charge and discharge of 
the battery are thus regulated: (1) When external load is 
just equal to the normal full load of the generators in 
use, no discharge is required from the batteries, and the field 
windings are to designed as to neutralise each other. (2) 
When external load is greater than normal, a discharge is 
required from the battery; the increased main current 
increases excitation due to series coil (B) of booster, and 
thus it generates volts which, added to those provided by 
the battery, produce a discharge. (3) When external load 
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falls below normal, the shunt coil, A, overpowers the series 
coil, B, reversing the polarity of the booster generator 
and causing a charging current to pass to battery. 

In tramway work, for instance, at 500 volts pressure 
the booster is designed to add 40 volts to battery when 
discharging at its maximum output under condition (2), 
and give 40 volts in reverse direction when maximum 
current is going to the battery under condition (3) 
The machine may have at times to fully charge 
battery, and thus give a higher voltage than 40; in 
this case the series coil is short-circuited, and the 
machine's volts regulated by a rheostat in the shunt field. 
It is then an ordinary motor booster. The switch, R, 
shunts a compensating resistance across the series coils of 


+ 
EB. 


the booster ; it enables point of reversal to be adjusted, 
and a varying number of generators to be put in parallel. 
The great advantage of the Crompton set, as compared 
to the Highfield system, is its simplicity, and its first cost 
is less, but it does not work under such economic con- 
ditions as the Highfield system, the principal reason of 
this being that the differential field must always mean 
wasted energy.—R. S. | 


Answer to No. 559 (awarded 5s.).—In considering the 
respective merits of the two types of machines mentioned, 
it may be well to describe one make first of all and 
then the other, and after that compare their respective 
merits. The object of both the machines is, of course, 
the same—viz., to keep the load on the main generators 
constant when running on a system in which batteries are 
employed, and on which the load varies considerably. 

o consider Messrs. Crompton’s “ Chelmsford " booster 
first of all. The machine is designed to operate as follows : 
The set consists of a shunt-wound motor direct coupled to 
a differentially-wound generator —i. e., a generator wound 
with its series winding in opposition to the shunt winding. 
The shunt winding is connected across the mains or 'bus 
bars in the same way as the motor field, the series winding 
being in series with the positive 'bus bar or main. These 
two windings—viz, the shunt and series—are so pro- 
porono that when the main generator is running at full 
oad they exactly cancel each other out, in which case, of 
course, the booster floats on the system and gives no volts 
in either direction. Supposing the load on the system drops, 
causing the main generator current to fall, the shunt of the 
booster then preponderates, and thecurrent thusgiven charges 
the battery. On the other hand, if the load on the system 
rises considerably above the normal, the booster main 
overcomes the shunt, and causes the machine to give volts 
in the opposite direction, thus discharging the battery 
and assisting the main generator. Messrs. Crompton 
arrange their booster with a series shunting rheostat or 
diverter, which enables them to run this in combination 
with any number of main generators. If this diverter 
were not provided, of course there would be great difficulty 
in doing so. 

We will next consider the “ Highfield” booster, made 
by Messrs. the Electric Construction Company, of Wolver- 
hampton. The principle of this machine is identical with 
that already described, the only difference in the design 
being that in place of the differentially-wound booster 
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mentioned they have a compound-wound booster. This 
booster is not, strictly speaking, & compound-wound 
machine in the 1 acceptation of the term, as the 
winding which takes the place of the shunt is really 
separately excited from a direct-coupled exciter, which is 
compound wound also This direct-coupled exciter gives 
constant volts in opposition to the battery volts. Then 
as the battery volts change with load or state of discharge, 
the shunt excites in either direction according to the 
voltage which preponderates. The main adjusts the volts, 
and thereby the load to suit the load on the external 
traction mains, A series diverter is also used on these 
boosters, as on the “Chelmsford ” type. 

In comparing the two types described, the following 
points may be noticed: The “Chelmsford” booster takes 
up less floor space, owing to there being only two machines 
employed, in place of three, as in the Highfield.” It is 
also a cheaper machine. Messrs. Crompton and Co. have 
brought commutation up to such a pitch of perfection that 
they are able to use slotted armatures for their automatic 
boosters, which, of course, also tends to cheapen the 
machines still more. Whether the Electric Construction 
Company have also been able to do this I cannot say with 
certainty, but the machine which they had on view at the 
Wolverhampton Exhibition last year had smooth-cored 
armatures in both motor and generator, the exciter having 
the only slotted armature in the set. The next point to 
consider is efficiency. The “ Highfield” machine scores in 
this case, as it is very slightly more efficient than the 
* Chelmsford". booster. This is chiefly owing to the 
different method of obtaining a reversing field, the main 
being smaller, not having to overpower the shunt, as is the 
case in Messrs. Crompton’s machines. Thirdly, we may 
consider operation. Both machines operate very satis- 
factorily, the Electric Construction Company's being rather 
the better of the two in one respect. This is, that it adds 
on volts to the battery in proportion to the state of 
charge of the battery, whereas the Chelmsford " booster 
always adds on the same amount of volts whether the 
battery is fully charged or whether it is practically 
discharged. This proportionate voltage is obtained by 
means of the shunt field being separately excited in the 
manner described above. Messrs. Crompton will probably 
remedy this defect in their machines’ shortly, as they have 
a scheme for doing this on hand at present. As this is 
being patented, I am not at liberty to state how the results 
will be obtained. Great numbers of both types of machines 
are at present satisfactorily at work. Of all the automatic 
boosters supplied by Messrs. Crompton and Co. they have 
never yet had a complaint, with one exception, and in this 
one case it was due to a matter outside their control. 

In summing up, I would say there is, very little, indeed, 
to choose between the two makes, as the “ Highfield” gains 
slightly in efficiency (the amount being almost negligible) 
and slightly in operation, and the “Chelmsford " booster 
gains considerably in cheapness of first cost and simplicity 
of connections.—R. 


WILLESDEN INFIRMARY. 


On Saturday Mr. J. Grant Lawson, M.P., opened the new 
workhouse infirmary, which has been erected by the Guardians 
at a cost of £100,000. Standing isolated as it does, the insti- 
tution has to supply its own electricity, and we learn that the 
coal bill for the light is practically nil, as steam has to be kept 
up in the boilers day and night anyhow to supply the heating 
of the house; the kitchen and the laundry also require a vast 
amount of steam. Mr. Morgan Williams, M.I.C.E., was the 
consulting engineer for the electrical installation. Messrs. 
Crompton and Co. carried out the contract for the whole 
work, including wiring, at about £9,000. Mr. George J. 
Boyman, R.N.R., is the resident engineer. Everything is 
planned on a liberal scale, provision being made for at least 
twice the present plant. The installation supplies current to 
an equivalent of 900 16-c.p. lamps and two motors. The 
motors are in the laundry. They were made by Crompton andCo., 
aud are of 25 h.p., taking 50 amperes each at 200 volts. 

The engine-room contains two Allen engines of 100 h. p. each, 
running at 500 revolutions, direct coupled to two Crompton 
dynamos having each a full-load capacity of 70 kw.— 
285 amperes at 210 volts; a booster of 150 amperes, 90 volta, 
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and 850 revolutions ; a Crompton switchboard ; and a very 
complete recording tablet, holding two Bristol recorders for 
steam preseure on the main and on the building respectively 
and five gauges recording back pressure, pressure on exhaust 
ipe, economiser, etc. In the accumulator room is a 117-oell 
ttery, by Pritchetts and Gold, Feltham, calculated to give 
140 amperes for three hours. Lindsay Burnet and Co., Govan, 
supplied the two boilers, which are of the dry-back marine 
type, of 150lb. working pressure, and producing 6,000Ib. of 
ateam per hour, equivalent to 200 h. p. There are two Hall com- 
pound feed pumps ; two Sentinel heaters, made by Alley and 
Maclellan, one for heating water for the boilers and another 
for heating water for the laundry. A small Blake and Knowles 
pump for general service is in the same rooom. There is a 
Green's economiser, in connection with which, on the suggestion 
of Mr. Boyman, a very practical innovation has been made. 
Only one of the usual two engines to drive the scrapers on the 
economiser has been installed in its usual place. The duplicate 
engine has been placed in the workshop, where it is utilised 
for many and any purposes. In case of a breakdown the 
engines can be easily exchanged, the defective engine taking 
its place in the workshop, where it can be seen to with greater 
advantage than if perched up in some semi-aocessible place, 
covered with dust, etc. At the same time there is the economic 
factor of both engines being occupied in doing work. Mr. 
ai as idea has since found great favour in the eyes of the 
makers, and will be a feature in Messrs. Green's new 
catalogue. 

The workshop and the engineer's storeroom deserve special 
mention. On account of their neatness, completeness, and 
compactness they remind one more of a man-of-war than a 
workhouse. The coal-store is enormous, allowing provision to 
be made against strikes or for a severe winter, when deep snow 
would make the roads impassable. They were slushy afd soft 
and wet enough on Saturday, and we were glad, also under the 
personal guidance of its presiding genius, to visit the enormous 
kitchens, where genial warmth was to be found besides a number 
of almost scientific appliances worked by hot water or steam 
from the engine-house. 

The buildings have been erected from the designs and under 
the superintendence of Mr. Alfred Saxon Spell, F.R.I.B.A., 
by Messrs. Godson and Sons, builders, of Kuburn, whose 
contract for the work amounted to £83,918. This amount does 
not include the contract for the foundations, which were put in 
by Messrs. Cowley and Drake, of Willesden Green, at a cost of 
£5,734. 5s., as already indicated. The installation of electric 
light and power was designed and supervised by Mr. Morgan 
Williams, M. I. O. K., and carried out by Messrs. Crompton and 
Co., of Chelmsford, the figure of the original contract being 
£8,627. The general engineering work. and also the kitchen 
fittiags, were carried out by Messrs. Rosser and Russell, of 
Hammersmith, and the laundry and wash-house by Messrs. 
Summerscales, of Halifax. The quantities and measurements 
were by Messrs. Northcroft, Son, and Neighbour. Mr. J. 
Gard has acted as clerk of works, and Mr. George J. Boymau 
as clerk of electric works. 


LIVERPOOL TRAMWAYS UNDERTAKING. 


Mr. ©. R. Bellamy, the general manager of the Liverpool 
Corporation tramways, has issued his report for the year ended 
Dec. 51 last. To adequately deal on paper with all that has 
occurred in connection with the working of such an extensive 
system during a period of 12 months must necessarily entail a 
lengthy document, and the present report, together with the 
accounts, occupies no less than 81 full pages. Many new routes 
have been opened up during the year under review, the moat 
important and longest route of which is the Garston, Pierhead, 
and Seaforth section, which is 104 miles in length. Various 
additions and improvements in the track were successfully 
carried out, and alterations and extensions of stages were also 
made. Additional early morning services were put on, and 
through communication was established between St. Helens 
and Southport under an agreement with the Cheshire Lines 
Committee. ong the improvements effected in the cars 
themselves was the adoption of covers for the upper decks. 
Mr. Bellamy himself designed a covered car, a number of 
which have been in service sinoe Dec. 2. The arrangement has 
increased the top deck seating accommodation from 34 to 42, 
and the cover can be placed in or out of use within a minute. 
It is clear that their introduction will not only add to 
the comfort and safety of passengers, but will render it 

ible to give a far more efficient service with fewer cars. 
In July last it was decided to equip the whole of the cars with 
the plough type of lifeguard, and the general mauager is pleased 
to be able to report that, although since its introduction 21 
persons have been actually under cars fitted with this guard, 
all have been pushed out of danger without anything approach- 
ing serious injury, medical assistance not being required in any 


of the cases. Three hundred and twenty-two cars have been 
fitted with this out of a total of 488 cars iu stock, and it 
is hoped the whole will be equipped by June next. We are 
pleased to read that the proportion of fatal accidents on the 
tramways to the number of passengers carried is extremely 
insignificant. Last year eight persons lost their lives in this 
way, the ratio to passengers carried being approximately 
l to 15,667,000. In each oase a verdict of ** accidental death " 
was returned, with the exception of one in which death was 
attributed to falling from a car, there being no evidence to 
show how it happened. Reference is made further on in the 
report to the arrangements for the carriage of merchandise on 
the cars and for the delivery of goods from the Liverpool docks 
to various towns in South Lanosshire. Arrangements are now 
being made to formulate the details of a complete scheme, 
which it is hoped will largely benefit the port, the city, and 
the county. In regard to the overhead equipment of the tram- 
ways, during the year the total number of emergency calls 
amounted to 1,015, as against 2,520 for the year 1901, a 
decrease of 56 per oent. This gratifying decrease in break- 
downs of the overhead wires is entirely due to the careful 
periodical inspection of the system, which enables the depart- 
ment to discover defects and prevent failures. The cost of 
maintaining and renewing the overhead equipment last year 
was £6,225, against £8,955 in 1901, a decrease of 30°47 per 
cent. Turning to the accounts, the total receipts in fares las" 
year amounted to £506,728, as against £468,583 in 1901, an“ 
£417,574 in 1900 ; the total mileage run was 11,790,815, com- 
pared with 10,970,065 and 9,100,866 in the previous two years 
respectively; while the total of passengers carried wa: 
109,335,585, compared with 101,108,780 in 1901 and 82,317,958 
in 1900. The increase for the year 1902 over 1901 has been a: 
follows: passengers, 8:1 per oent. ; mileage, 7:5 per cent. ; 
receipts, 8°2 per cent. 

The following is an analysis of the oost of working under 
electric traction for the year 1902. The figures give the cost in 
pence per car mile for 1902 and also for 1901 (in brackets): 
maintenance and renewal of cars and fittings (including new 
lifeguards, ventilators, emergency boxes, etc.), $57,178. 12s. 5d., 
770 (855); maintenance of tools and machinery, EI. 599. 
16s. 1d. ‘032 (025); maintenance of sundry stock, £902. 
14s. 8d., 018 (024); repairs to sheds, etc., £3,269. Os. 69. 
067 (079); electrical energy. haulage, pee cars, etc, 
£82,752. 15s. 4d., 1:696 (1:612). Rosd and traffic expense: : 
salaries — wages to drivers, conductors, inspectors, elc, 
£119.088. 118. 10d, 2:441 (2:428); gravelling. ete., £1,959. 
14s. 2d., 040 (055); cleaving, etc., of cars, £9.809. 11s. 9d., 
201 (192) ; cleaning and lighting sheds, etc., £2,420. 2s. 9d., 
049 (058); lighting routes, 2141. 19s. 11d., 002 (002); tickets 
and punches, £2,642. 11s. 4d., O54 (056); repair. etc., of kneo 
£78. 185. 4d., 001 (004); licenses, £588. 1s. Gd. 
008 (007); printing and stationery, £884. 17a. 4d., 018 
(024); uniform clothing, bags, etc., £4,171. ls. d., 085 
(086); sundry charges, £5,016. 8s. 91.. 061 (-055); main- 
tenance and renewal of lines, £14,000. 8s. 5d.. 287 ( 227“; ditto 
electrical equipment, £6,223. 14s. 9d., 127 (199); ackoowledg- 
ment for privilege of affixing rosettes, £1635. 18s. 1d., 003 
(004); rental of lines in Bootle, £5,855. 18. 3d., 120; general 
charges, including rates and taxes, mansgement and office 
expenses, compensation and law chargea, etc., £59.237. Os. 10d., 
804 (:810); interest and sinking fund, £101 885. 15s. 8d., 
2-089 (2 096)—totals, £437,666. 17s., 8:075 (8876). Car mile 
earnings, 10 54 (10:22). While there has been an increase in 
the general charges, amounting to ‘097d. per car mile, it is 
setisfactory to note that there is a considerable reduction in the 
cost of maintenance and renewal of cars and fittings and in the 
maintenance and renewal of overhead electrical equipment. 


The following is à summary of the principal figures applic- 
able to the Liverpool tramway system : Capital expenditure, 
£1,832,977. 93. lld.; total revenue, 1902, £517,035. 5s. ; 
operating costs, £339,810. 19s. 8d. ; percentage of operating 
costs to total revenue, 65 per cent.; gross profits, £178,124. 
53. 4d.; percentage of gross profits to capital expenditure, 
9:7 per cent.; interest and sinking fund, £102,627. Os. 2d. 
Balance, £75,497. 58. 2d., divided as follows: reserve, renewal, 
and depreciation fund, £50,531. 10s. 2d.; transferred to general 
rate account, £25,165. 15s. Total operating charges per car 
mile, 6 884d.; interest and sinking fund per cat mile, 2:089d. ; 
total charges, 8 975d.; car mile earnings, 10°54d.; average fare 
per passenger, l'llld.; average length of 1d. stage, 24 miles ; 
length of track, 101 miles. The operating costs in Liverpool 
cover the total charges on the electrical energy, which include 
works costs, interest and sinking fund charges, renewal charges, 
and proportion of profits applied to the relief of the rates by 
the Electric Power and Lighting Committee. The total elec- 
trical energy used during the year under revlew for haulage, 
lighting, etc., was 16,855,113 (of which 939,781 were consumed 
in the 41joining borough of Bootle), as against 14,555,592 units 
for the year 1901, an increase of 17 per cent. The average 
price paid for energy, including all charges delivered into the 
feeder boxes, amounted to 1°199d. per unit. 
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TRADE NOTICES AND NOVELTIES. 


Span-Wire Lighting. 


In connection with the report on Street-Lighting by Mr. 
J. W. Bradley, the city engineer of Westminster, recently 
reviewed in these columns, Mr. Jas. T. Pearson, electrical and 
mechanical engineer, Burnley, has called our attention to a 
system of ‘‘span-wire lighting," for which he is the licensee 
and maker in this country. This system consists in suspending 
the lamps from span wires at a much greater height than is 
customary when pillars are used, and two or three times further 
apart, the illuminating power of the arc being utilised to its 
fullest extent by dispensing with globes. The feed wires to 
each lamp are sufficiently long to reach to the top of the nearest 
building or to the height desired, and from there to the middle 
of a span wire stretched slightly slack across the street or 
thoroughfare between the buildings, to which they may be 
attached by means of rosettes or, if necessary, to` tapered 
tubular pillars. Provision is made whereby the lamp may 
be drawn from its normal position of suspension above the 
centre of the street to a point over the footpath, and there 
lowered to a convenient height for trimming and cleaning, the 
necessity for tower wagons or telescopic ladders being thus dis- 
pensed with. When raised again, the lamp gravitates to its normal 
position by reason of the sag in the span wire and the pulleys 
provided to reduce friction. As compared with the usual methods 
of hanging arc lamps, it is claimed that by suspending them in 


Span-Wire Lighting in Dresden, 


the manner described and dispensing with globes the useful 
candle-power obtained can be doubled and the illumination 
uniformly diffased and distributed over twice the area on 
account of the increased height of suspension. The total 
number of lamps required is reduced accordingly, and half the 
current saved. Farther, there would be a great saving in the 
oost of trimming the lamps. As most of our readers are doubt- 
leas well aware, span-wire suspension of arc lamps is not new, 
being, on the contrary, quite common to Continental practice. 
We illustrate herewith a typical example of the system as it is 
applied in Dresden. But in this case, as in other installations 
of the kind which we have seen, lamp globes are not dispensed 
with, as suggested by Mr. Pearson. At present only a few 
isolated examples of a similar method of lighting ocour in this 
country, a notable instance of its adoption being found in 
Obeltenham, where it has met with considerable success we 
believe, while in Eastbourne the installation illustrated in 
our last issue has just been completed. In conclusion, we 
might point to the Thames-embankment as a prominent case 
in which the central suspension of lamps from span wires might 
have been adopted with considerable advantage. 


Small Switches, 


In pamphlet No. 138, recently issued by the British 
Thomson-Houston Company, Limited, Rugby, several types 
of small switches are illustrated and described. First in order 
comes the firm's double-push button-flush pocket switch, which 
has a maximum current-carrying capacity of 10 amperes, and 
is suitable for installation on 250-volt circuits. Then are 


described in turn a e single-pole flush-pocket snap 
switch, designed for use on uits up to 125 volts ; pendant 
or push-button switches, made for five and ten amperes at 
125 volts, and for five amperes at 250 volts, and adapted 
for use with either temporary or permanent installations 
of incandescent lamps, or multiple are lamps, being 
also particularly convenient when used in connection with 
fan motors placed in advantageous but not easily 
accessible positions ; snap switches of the single-pole, double- 
pole, and two-way types designed in the case of the two 
first-mentioned types for capacities of five and ten amperes 
respectively at 250 volts, and in the latter case for 10 amperes 
at 250 volte, or three amperes at 500 volts ; snap switches for 
500-volt circuits, especially adapted for car-lighting and similar 
circuits ; lastly, a three-ampere combined switch and magnetic 
cut-out for tramcar lighting cirouits, a new feature of this 
switch consisting of a porcelain barrier between the switch and 
the other live portions of the cut-out, thus decreasing the 
danger of arcing when the break occurs. The excellent reputa- 
tion of the British Thomson-Houston Company is in itself a 
sufficient guarantee for the good mechanical and electrical 
design of the several types of switches above enumerated. 


Automatie Sawing Machine. 


We illustrate herewith a new circular sawing machine, to 
which our attention has been called by the makers, Messrs. 
Edward G. Herbert, Limited, Cornbrook Park Works, Man- 
chester. This machine is claimed to provide the quickest and 
cheapest means of cutting up large quantities of brass or 
eopper tubes, bars, and sections. It is entirely automatic in 
action, all that the attendant has to do being to place another 
bar between the feed rollers when one is cut up. The saw is 

rovided with a quick return motion. One movement of a 
handle stops the repetition mechanism at any time, and con- 
verts the machine into an ordinary saw bench, when single cuts 


\utomatic Sawing Machine. 


can be made by hand. The machine will cut sections of any 
shape and any size up to 2in. by 2in., and there is no limit to 
the length of the pieces which can be cut off. All the working 
parts are enclosed and guarded. 


“ Ark” Lamps. 


We have several times had occasion to refer in commendatory 
terms to the price-list of Ark lamps issued by Messrs. 
Johnson and Phillips, Victoria Works, Old Charlton, Kent. 
The latest revised edition of this list is no exception to the 
rule, being a highly creditable production in every way. A few 
photographs are reproduced of installations of the ‘‘ Ark” lamp 
for street-lighting, among which may be mentioned East Ham, 
Mexborough, Blackheath, and Clacton as notable examples. 
Numerous illustrations of interior installations are also given. 
On p. 15 of the list is shown the firm's special Ark" lamp for 
photographic copying work, mounted on a portable tripod stand 
with sliding bracket, enabling the lamp to be raised or lowered 
to suit a large or small printing frame. Good burning qualities, 
great simplicity of design, and durability, are among the special 
attributes claimed for the Ark lamp. The makers further 
claim to have been successful in evolving suitable garniture for 
it, and their justification is fully proved by the number of 
artistic desigus included in the list before us.  Particulars of 
the mechanical construction and economical qualities of the 
lamp are given, also the testimony of numerous users, includ- 
ing several central-station engineers, as to its satisfactory 
behaviour in actual practice. For further information we 
cannot do better than refer the reader to the catalogue itself, 
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PHYSICAL SOCIETY. 

At the meeting on Feb. 27, Dr. R. T. Glazebrook, F.R.S., president, 
in the chair, 

A paper by Prof. Fleming and Mr. Clinton ‘‘On the Measure- 
ment of Small Capacities and Inductances" was read by Prof. 
Fleming. The measurement of small capacities and inductances has 
become important in connection with Hertzian wave wireless tele- 

hy. For the measurement of small capacities, when the dielectric 
18 alr or some other substance not possessing the quality commonly 
called absorption, no method is so easy to apply as that depending 
upon the rapid charge and discharge of a condenser through a 
galvanometer, This method has been extensively employed, the 
only difference being in the nature of the commutator for charging 
and discharging the condenser. The authors of the paper have 
had considerable experience with tuning-fork devices for com- 
mutating, but have found them troublesome in practice. They 
have therefore designed a rotating commutator which renders the 
measurement of small capacities a matter as easy as the measurement 
of resistance on a Wheatstone bridge. The appliance is described in 
the paper and the authors claim that they have worked out a 
thoroughly satisfactory form of rotating commutator, designed more 
from the point of view of an engineer than an electrical instrument 
maker. or use with the instrument a moving-coil differential 
galvanometer has been designed. The magnetic field at either of 
the coils can be varied by means of a piece of soft iron which can 
be moved about in the field. By using a differential galvanometer, 
the method can be reduced to a null one and made independent 
of a knowledge of the E.M.F. employed in the experiments. The 
authors have made a number of experiments upon the capacity 
of aerial wires, such as are used in Hertzian wave telegraphy, 
and have also investigated the laws governing the capacity of 
such wires when uped together in certain ways and verified 
experimentally, as as possible, the formule for the capacity of 
insulated wires in various dum in regard to the earth. The experi- 
ments are given at length in the paper, and the results practically 
obtained are compared with those derived from theoretical considera- 
tions. In all cases the total measured capacity of » wires is less 
that ^ times the capacity of one wire. In dealing with small 
capacities a difficulty erises in connection with the allowance to be 
made for the capacities of the leads and the commutator. The 
P e) of an object measured, as it would be in free space, is 
only obtained to a first approximation by deducting the capacity of 
the leading wire and commutator from that of the leading wire, 
commutator, and object. For the measurement of smali inductances 
the authors have constructed an instrument, similar to the secohm- 
meter of Ayrton and Perry, upon the same lines as their rotating 
commutator. By making the apparatus substantial and eliminating 
all insulating material except air from the surface of the rotatin 
drums, and abolishing all flimsy spring contacts, aa g have produ 
an apparatus which is much more satisfactory to work with than the 
ordinary secohmmeter of the instrument-makers. The determinations 
of inductance were made by Anderson’s method. 

Prof. Ayrton said he was glad to see that the authors had brought 
out an apparatus constructed on engineering lines. He mentioned 
that the secohmmeter used in his laboratory was not the instrument 
of the instrument-makers’ catalogues, but more like the one exhibited. 
Prof. Fleming had given some account of the history of the subject, 
and had referred to early experiments carried out by using tuning 
forks as commutators, Rotating commutators were, however, in use 
some time before the introduction of tuning-fork arrangements. The 
fact that air vas superior to mica, ebonite, or other substances as the 
insulating material at the surface of a rotating commutator had been 
recognised p Perry and himself in a patent taken out many 
years ago. e authors had raised the question of the legitimacy of 
subtracting the measured capacity of the commutator and leads from 
the measured a pel of the commutator, leads, and condenser in 
order to obtain the capacity of the condenser. He pointed out that 
the results of the experiments described in the paper showed that this 
procedure was wrong. He asked in what respect Anderson’s method 
of measuring a self-induction was superior to the method of comparing 
it directly with a standard variable self-induction. Referring to the 
galvanometer used in the experiments, Prof Ayrton pointed out that 
the device of shunting the magnetic flux through a piece of soft iron 
had been used before. There were two objects in employing such a 
shunt. In the first case, when using an ordinary moving-coil galvano- 
meter as a voltmeter, it was necessary to keep the sensibility constant, 
and any alteration in the strength of the magnets could be counter- 
balanced by a movement of the shunt. In the second case the shunt 
was useful in the construction of differential moving-coil galvano- 
meters. Some years ago a series of observations were conducted in his 
laboratory to determine the errors which might enter into experiments 
carried out with a rotating commutator, and he remarked that, in 
order to avoid contact differences of potential, it was essential that the 
commutator and the brushes should be made of the same material. 

Prof. 8. P. Thompson said the experiments were the first which 
had been made upon the capacities of wires suspended near each other 
in air. Referring to the measurement of small capacities, Prof. 
Thompson briefly described a method which he had published similar 
to Carey Foster's method of comparing two nearly equal resistances. 
All that is required for accuracy is à known standard capacity and a 
calibrated sliding condenser. 

Mr. A. Campbell exhibited the commutator used for condenser 
tests at the National Physical Laboratory. It is similar to that 
designed by Mr. Searle and used by him and Prof. J. J. Thomsen in 
their determinations of the value of b. In this commutator the 
ebonite insulation does not fill the spaces between the segnients, and 
is never touched by the brushes, thus giving satisfactory insulation. 
By ite aid many measurements have been made of the B.A. air con- 


densers, the capacity of each of these being about 0°02 microfarad. 
The galvanometer used was so sensitive that the time measurement 
had to be carefully performed to get equal accuracy. In the earlier 
experiments an ordinary moving-magnet galvanometer was used, but 
it was discovered that if the magnet at its zero position was not 
exactly parallel to the planes of the coils, considerable changes 
oocurred in the observed capecities when the battery was reversed. 
This effect was due to the fact that, with the needle in such a position, 
the galvanometer could respond to alternating currents, and that its 
deflection (except when the needle was exactly at right angles to the 
coil axis) was partly due to the mean current and partly to the 
square-root mean-square current. When a condenser of one-third micro- 
farad nn in parallel with the galvanometer the effect practically 
disappeared. A moving-coil galvonometer, however, was found to be 
quite free from such effects, and this type had been used in nearly 
all the tests. The differential galvanometer described by the authors 
appeared admirable, and would be a useful instrument for a number of 
purposes, a great advantage being that the mutual inductance from 
coil to coil would be very small. 

Mr. Jacob asked Mr. Campbell if he was sure that the movement 
of the galvanometer needle mentioned by him was not due to elec- 
trostatic effects. He pointed out that if a differential moving-coil 
galvanometer was correctly balanced for one point of the scale, it did 
not follow that it would remain balanced at any other point. It was 
a matter of common knowledge that the total capacity of wires near 
each other was less than the sum of the capacities of the wires taken 
separately. 

Mr. J. T. Morris asked if the authors had any proof that the 
condenser was perfectly charged and discharged on every occasion. 
He drew attention to the fact that the capacity might depend upon 
the form of the wave of potential difference which charged it. 

Mr, R. Appleyard said that the capacity of a condenser with mica 
dielectric determined from a single charge and discharge was prac- 
tically the same as that obtained from several charges and. discharges 
per second. This was not the case with rubber. He asked if the 
authors had observed differences in capacity depending upon the point 
of attachment of the leading wire. 

Mr. W. C. Clinton, in reply, said they had used Anderson's method 
because they found it more convenient than any other. It required no 
arbitrary standard of inductance or determination of speed, the only 
things required being resistance boxes and a known capacity. They 
had obtained different capacities for wires by varying the point of 
attachment of the lead, the maximum variation amounting to about 
5 per cent. of the total capacity. i 


PERSONAL. 


Mr. E. T. Ruthven-Murray, M. I. E. E., electrical engineer to the 
Willesden Urban District Council, has appointed Mr. W. A. L. 
Massey, at present in the service of the British Insulated and Helsby 
Cables, Limited, as assistant distributing engineer. 

Mr. Walter Binns, of the Newcastle Corporation tramways, has 
been appointed to the position of resident electrical engineer, Sunder- 
land Corporation tramways, rendered vacant by Mr. Andrews's retire- 
ment. 

The Ayr Council have decided to promote Mr. Henderson, assistant 
at the electricity works, to the position of chief assistant, with an 
increase of salary. | 

We regret to learn of the death of Mr. Oossar Mackenzie, the senior 
partner of Mackenzie Bros., Edinburgh Foundry, Edinburgh. 

Mr. H. R. Mott, chief assistant in the testing department of the 
Metropolitan Electric Supply Company, Limited, has been appointed 
assistant electrical inspector to the Corporation of London. 

On Saturday morning, the engineer (Mr. F. M. Long) at the Norwich 
electricity works summoned all the employés together, and informed 
them that the directors of the late company had instructed him to 
hand to each of the men who, until recently, had been employed by 
the Norwich Electricity Company, packages containing sums of 
money, as a mark of their appreciation of their efforts towards making 
the electricity concern the success which they all agreed it had been. 
It will be understood the presents come from the directors of the late 
company, who felt that such an important event as the transfer of 
the undertaking from the company to the Corporation ought to be 
made a memorable one to every member of the staff, and accordingly 
hit upon this happy means of signalising it. 

The Barnsley Town Council have agreed to allow the borough elec- 
trical engineer to accept the appointment of supervising engineer to 
the tramways company. 

The salary of Mr. W. A. Fraser, borough electrical engineer to the 
Nelson Town Council, has been 9 8 by £50. 

Mr. E. B. Thornhill, manager and chief engineer of the Taunton 
electricity works, has been presented with a magnificent set of elec- 
trical instruments by the staff at the works as a token of the esteem 
and regard in which he is held, and also as an expression of sympathy 
with him in the recent prosecution. 

On Saturday at & smoking concert on the occasion of the departure 
of Messrs. A. E. Loos (chief assistant), S. Foster (assistant engineer), 
and R. Stockbridge from the electricity works, Mr. W. H. Ridpath, 
outside superintending engineer, on behalf of the staff, presented 
Messrs. Loos and Foster with writing cabinets and R. Stockbri 
with a letter case. Mr. Loos was also presented with a silver match- 
box from Messrs. Allerton, Boyd, and Pets, pupils at the works. 

The following arrangements have been made by the India Rubber, 
Gutta Percha, and Telegraph Works “or peny, Limited, in consequence 
of the death of their late secretary, Mr. T. J. Lloyd: Mr. Archer 
Philip Crouch has been appointed secretary, Mr. Edward Caleb Geale 
accountant, and Mr. Frederick Alfred Williams controller of agencies, 
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AMERICAN RAILROAD METHODS. 


The visit of Lieutenant-Colonel H. A. Yorke, R.E., chief 
inspecting officer of railways, to America, and his report, 
just issued as a Blue-book, are of considerable interest. 
Here we get facts, and deductions are left to the reader. 
For a long time past the country has been inundated 
with deductions, anonymous and otherwise, with no facts 
wherewith to weigh the value of such deductions. For 
the small sum of fivepence all those interested in the 
matter can get this report for themselves, and for once 
will probably come to the conclusion that it is a Blue- 
book well worth the money expended on it. But, really, 
it is necessary to be fully acquainted with prevailing 
conditions before being able to say if one method of 
construction and organisation is better than another, and, 
of course, this is just what a Blue-book does not 
and cannot tell us. Lieutenant-Colonel Yorke has 
examined American practice with the knowledge given by 
great experience, hence describes only what is important 
and vital. Our readers are not perhaps greatly interested 
in the track construction of steam railways, except in so 
far that there seems every probability that over many 
miles of track in this country steam will give way to 
electricity, and one of the important questions in the 
change over will be the adaptability of existing tracks for 
electric purposes. British engineers use bull-headed rails 
weighing from 85lb. to 103lb. per yard, with chairs 
weighing from 40lb. to 54lb. American engineers use 
T-rails, and are going, from 80lb. to 85lb. formerly 
used, to a standard of 100lb. for heavy lines. The 
bearing area between ties and ballast on the American 
system varies from 74:6 to 85˙5 square feet; on the 
British system it is 90 square feet. The bearing of the 
rail on the ties in the American system is from 672 to 
768 square inches; in the British 1,260 square inches. 
It is noted that the American ties are of hardwood, 
and better able to resist the pressure of the rails than the 
English sleepers of Baltic timber ; but we may be permitted 
to mention that English railway engineers have largely 
tried Australian hardwood sleepers, and hence know the 
respective values of the two classes of wood. With regard 
to signalling, the Americans seem, on the whole, to have 
inferior and, what is worse, mixed systems, but a high 
meed of praise is given to what is termed the “ track 
circuit,” which is somewhat similar to the Miller system 
described in our issue of Feb. 13 last. In the latter 
the indications as to “clear” or “blocked” are given by 
means of lamps in the cab; in the former the signals 
are by the side of the line. In both the line is divided 
into circuit sections, the rails forming part of the 
circuit and being short-circuited by the wheels. Another 
point worthy of consideration is that men are engaged 
with the idea they will rise in the service, and if they do 
not qualify for a rise at certain intervals they have to make 
way for those “who are more capable and progressive.’ 
When we come to that part of the report. dealing with 
tramways and light railways, we find many texts of 
interest. Thus, the Americans are giving up “step” rails in 
favour of grooved girder rails, such as prevail in England. 
In both countries the trolley system and the conduit system 
are used, the one or other prevailing aceording to the local 
conditions, but favour is held towards the use of wood for 
supporting the rails as giving a quieter track. It is 
another link in the chain of evidence that life is held in 
less esteem in the West than in the East from the report 
“that lifeguards are indifferent, and accidents are 
numerous, though no records [the italics are ours] are 
obtainable on the subject." While we are continually 
and gratuitously informed by irresponsible writers that 
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all things American are good and all things British 
obsolete, it is invigorating to find that in the opinion of 
experience mistakes are made over there, for the subways 
of New York were designed for one thing and subse- 
quently a change was made; and Colonel Yorke tells us 
“this change of plan was unfortunate, as the grades and 
curves in the subway, which are suitable for single cars, 
are found to be detrimental to the trains, caus- 
ing not only delay, but also undue wear and 
tear of the wheels, rails, and rolling stock.” This 
refers to subways designed to carry tramcars only, 
and afterwards used for trains. When Colonel Yorke 
falls from the idealist report and descends to refer 
to “leaving valuable concessions to be scrambled for by 
private companies,” he leaves the high road for a quagmire. 
When will one of these individuals who dogmatise upon 
such things answer a plain question: By what right should 
the public depend upon private enterprise to prove the 
commercial value of a thing, and then confiscate the work 
of private enterprise? Fortunately, Colonel Yorke is not 
given to too much dogmatic assertion, and when he does it 
is usually on questions where his experience points to 
the correct conclusion. The third part of the report is 
devoted to high-speed electric interurban railways, and, 
in addition to the details of equipment, references are 
made and figures given all tending to show that electric 
competition is very successful because of the greater 
advantages it offers against steam, and that conversion 
from the latter to the former results in largely-increased 
traffic. Our remarks on this report have been necessarily 
brief, but there will be further opportunities of returning 
to the subject. Meanwhile our best advice is to each 
interested reader: Obtain the report and study it for 
yourself. 
LTT ers Umm SS TE ESS 


MANCHESTER SECTION DINNER. 


The annual dining together of the Manchester Section 
cf the Institution of Electrical Engineers took place at the 
Grand Hotel on the 6th inst., under the chairmanship of 
the president of the Local Section, Mr. H. A. Earle. The 
dinner itself, though handicapped by the menu being this 
year in a foreign language, was a success, but the verbosity 
of some of the orators caused the proceedings to fizzle 
out at the legal hour, with 60 per cent. of the musical 
programme undelivered. It is to be hoped that a chair- 
man’s bell will be provided at next year’s function, 
especially as the more ambitious programme provided last 
year no less than five items deleted on account of the 
gentleman with the scythe. Over 150 sat down. Among 
those present were Messrs. G. F. Metzger, C. D. Taite, 
A. H. Gibbings, E. Cowan, Browett, H. Lindley, S. V. 
Clirehugh, L. Andrews, C. H. Wordingham, T. Sheffield, 
E. Thomas, P. A. Ramage, the hon. secretary, and various 

ers hereafter mentioned. 

After the King’s health had been honoured, Dr. 
HoPKINSON proposed The Institution," coupled with the 
names of Mr. James Swinburne and Mr. H. A. Earle. He 
referred to the growth of the section since it emerged 
from the obscurity of the Northern Society, whose last 
meetings were attended by about half a dozen members. 
The person chiefly responsible for the change was Mr. 
Cowan. At that time the section was the only branch 
from the parent Institution; there were now over 
500 members, including 50 students. The Yorkshiremen’s 
secession was perhaps best all round, and he wished the 
newest section every success. He further referred to the 
burning local (academic) question of university making— 
the new arrangement of splitting up the 'varsities was the 
best. He thought there was more value in writing than 
in reading a paper, and certainly more labour was involved. 
Manchester was the largest producer of electrical energy 
of any city for lighting purposes. The Electricity Com- 
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mittee was said to have been too previous, but it would 
be found that production would stimulate demand; he 
prognosticated success for the foresight of the city electrical 
engineer. He regretted Mr. Swinburne was prevented 
from coming, but anticipated that the technical papers’ 
correspondence columns would be the gainers by his 
absence 

Mr. H. A. EARLE, in replying, said that Mr. Swinburne’s 
unfortunate absence had robbed him of the ambition of his 
life: to sit between the President of the Institution of 
Electrical Engineers and the Lord Mayor of Manchester. 
He thought the profession of electrical engineering was a 
great and good profession, even though most of the diners 
actually belonged to it. Manchester was in an exceptional 
position as regards electrical talent, as every class of manu- 
facture was represented in or about its boundaries—boilers, 
engines, dynamos, switchboariis, batteries, conduits, cables 
instruments, and fittings; all of the best quality. The 
section was much indebted to the Owens College autho- 
rities for the use of their building for meetings, and he the 
more especially appreciated this as it obviated the meetin 
being held in public-houses He trusted that a suitable 
hall of science might soon be in existence for all local 
societies. 

Mr. W. P. J. FAwcus, in proposing the health of The 
Guests,” deplored the fact that the two previous speakers 
had dwelt on all that he had intended speaking about. 
He thought that the principal guest of the evening was a 
co-director of an electrical company, but was not sure at 
the moment, as he himself had not attended that company’s 
meetings for some time. It was not always a disadvantage 
for an institution to meet in public-houses—the present 
occasion was an instance. He agreed as to the unjustifi- 
ableness of the attacks upon the city electrical engineer, 
and the certainty of the next few years showing that he 
had properly anticipated the requirements of their city and 
the dependent districts. 

The LORD Mayor or MANCHESTER, in responding to 
the toast, said that he had attended a few dinners in his 
time, but had never felt more at a discount as when now 
surrounded by so much talent bent on discovering the 
great unknown He had asked friends what electricity 
was, and they had spoken of it as being lightning,“ and 
of “harnessing it.” He could never quite grasp this, 
although he was the director of the electrival company just 
referred to; but as he yet had his first director’s fee to 
receive, also his first dividend, he preferred not to dwell on 
the fact. He was very pleased to have heard it so definitely 
stated that the very lavish expenditure that Manchester 
had made on the electricity undertaking was a good specula- 
tion, and hoped that the sequel would prove it so. The 
speaker gave a dissertation as to the advantages of elec- 
tricity, the painful superiority of Manchester, and 
apologised for having had to obtain machinery for the 
Corporation outside such an earthly paradise, which was 
because of cheaper prices, not better work. He hoped 
that, like the Alician footrace result, each one present 
would get a prize in the race for honours in the electrical 
world, and he was sure that Manchester men would not 
want for sharpness in that contest. 

Mr. J. H. WICKSTEED also replied to the toast, and 
explained his relationship to those present, as the Institu- 
tion of Mechanieal Engineers is & brother society to the 
Institution of Electrical Engineers, their parent, and he was 
president of the former; therefore he was their uncle, 
and it was very kind of them to make room for him. 

Mr. S. Z. DE FERRANTI, in proposing “The Manchester 
Technical and Scientific Societies," said that there were 
too many in both London and Manchester, and that they 
would be better united. He also complained of the number 
of technical publications which piled up his tables and 
took him all hie spare time to read through. He, never- 
theless, called on the technical Press to foster and 
encourage technical societies. Men who wished to keep 
up with the times must be incessantly studying, and 
technical schools were the proper things to help this 
study. Technical societies also kept men up to the mark 
by papers and discussions, which spread useful knowledge 
otherwise held by the few. He thought the new school 
of technology in Manchester an olysium for budding engi- 


neers, from which full-blown engineers could also obtain 
advantage. When attending the Bale conference held 
to fix the constants of the flow of water through submerged 
orifices, he found that though the highest-trained Swiss and 
German engineers were there, no one could speak exactly 
on the matter. On visiting the Manchester technical 
schools, however, he saw the exact apparatus for experi- 
menting accurately on this. 

Sir JAMES Hoy, chairman of the Technical Schools 
Committee, in responding, said the gathering was unique 
in his experience on account of so few genuine bald heads 
being present. This showed the youth of the society, and 
its possibilities He counselled against doing shoddy work, 
and referred to various local matters. 

At the conclusion of his speech it was found to be 
almost closing time, whereupon the audience broke up in 
more or less haste, with, as previously mentioned, a goodly 
portion of the programme untouched. One of the items 
that was given from the entertainment menu consisted of 
lightning sketches in crayon, and these portrayed, among 
caricatures of popular persons, Sir James Hoy, as himself ; 
Mr. E Cowan, as Mephisto; and the final unchristened 
portrait was supposed to resemble the Member for Staly- 
bridge. 
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FORTHCOMING EVENTS. 


FRIDAV, Marcu 13. 


Institution of Electrical Engineers (Dublin Section).- At 8 p. m., 
ordinary meeting. Paper: ''The Development of Electrical 
Energy Supplies, by Mr. Mark Ruddle. 

Physical Society.—At 5 p m., 
Interpretation of Milne Seismograms," by Dr. Farr; “A 
Potentiometer for Thermocouple Measurements,” by Dr. R. A. 
Lehfeldt ; ‘‘A Direct-Reading Potentiometer for Thermoelectric 
Work, by Dr. J. A. Harker; The Measurement of Small 
Resistances," by Mr. A. Ciımph-ll; “A Resistance Comparator,” 
by Dr. R. A. Lehfeldt. 

SATURDAY, Marci 14. 

Junior Institution of Engineers. —At 7 p. m., annual conversazione, 
Westminster Palace Hotel. 

Royal Institution. —At 3 p. m., Lord Rayleigh on Light: Its 
Origin and Nature.” (Lecture III.) 

Monpay, Marcu 16. 

Institution of Electrical Engineers (Newcastle Section).—At 
7.30 p.m., ordinary meeting. Discussion on Mr. H. L. Riseley's 
paper. New paper: Notes on Mechanical Details of Enelosed 
Arc Lamps,“ by Mr. J. P. Sleigh. 

Society of Arts.—At 8 p. m., Prof. J. A. Fleming on ‘‘ Hertzian- 
Wave Telegraphy ia Theory and Practice." (Lecture III.) 

Tugspay, Marcu 17. 

Royal Institution. —At 5 p.m., Sir R. Ball on Great Problems in 
Astronomy." 

Institution of Civil Engineers. At 8 p.m., ordinary meeting. 
Papers to be further discussed: Recent Irrigation in the 
Punjab, hy Mr. Sidney Preston, C. I. E.; and The Irrigation 
Weir across the Bhadar River, Kathiawar, by Mr. John J. B. 
Benson. 

Institution of Electrical Engineers (Manchester Section). —At 
7.50 p. m., ordinary meeting. Paper: ‘‘ The Use of the Potentio- 
meter in Measurements of the Temperatures of Flues and Furnace 
Gases, hy Mr. W. A. Price. 

WEDNESDAY, Marcu 18. 

Institution of Civil Engineers.-—.A\t 2.50 p. m., students’ visit to 
the generating station of the Central Electric Supply Company, 
Grove-road, N.W. 

Royal Meteorological Society.—At 7.50 p. m., lecture on The 
Passage of Sound through the Atmosphere," by Mr. C. V. 
Boys, F. R. S. 

Tuunsp av, Maren 19. 

London Electrical Contractors’ Association,—At 6. 50 for 7 p. m., 

annual dinner, King's Hall, Holborn Restaurant. 
Fripay, Marcu 20. 
Royal Institution. At 9 p. m., Prof. K A. Schafer on The Paths 


of Volition.” 
Institution of Mechanical Engineers. At 8 p.m., ordinary 
meeting. Paper: A Premium System applied to Engineering 


Workshops, by Mr. James Rowan. 


North-East Coast Institution of Engineers. —General meeting at 
South Shiclds. 


Sarunpay, Maren 21. 
Royal Institution.—At 5 p.m., Lord Rayleigh on ‘ Light." 
(Lecture LV.) 
Glasgow Scientific Society. At 7.30 p.m., ordinary meeting. 
Paper: Stirling Water-tube Boilers, by Mr. Robert Baillie, 


ordinary meeting. Papers: ‘‘On the 
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LEGAL INTELLIGENCE. 


EXETER AND MUNICIPAL TRAMWAYS. 


The Exeter Corporation recently took & poll of the borough, which 
resulted in authority being given for a municipal system of electric 
tramways. In the King's Bench Division of the High Court on 
Friday, Mr. Clavell Salter moved on behalf of Mr. Charles J. Ross 
for a "de nisi calling upon the Mayor to show cause why a mandamus 
should not issue directing him to take a second poll. The ground of 
the application was that the conditions under which the poll was taken 
were such as would have rendered an election illegal. The Court 
refused the application. 


ISLE OF THANET TRAMWAYS. 


At the Maidstone Assizes, on Saturday, Mrs. Hedges, wife of a 
London clerk, was awarded £200 damages against the Isle of Thanet 
Electric Tramways Company for personal injuries sustained tougn 
the alleged negligence of one of the company’s servants. For the 
plaintiff it was stated that while driving in a trap with her husband 
along a narrow road at Margate, one of the company’s cars dashed 
into them, with the result that both were thrown on to the road. 
Plaintiff sustained a shock, which brought on fits. At the time of the 
accident the trap was on its near side at a point where the tramlines 
ran close to the kerb. In defence, the driver of the car stated that 
when 100 yards off he beckoned for the trap to pass him on the ofl. 
side, but that no notice was taken of this warning. 

Mr. Justice Lawrance said that though the Board of Trade did 
not restrain the defendants from making tramways in such a narrow 
road as this, the company must know that they ran their trams along 
it at their own risk. It was no defence to say that the adthorities in 
London sanctioned this portion of the line. e public had the same 
right to use the road as they had before the laying down of the 
tramways. If anyone wanted to see a well-devised death-trap, he 
would advise him to visit this road. At one point the tramcars 
aimost touched the kerb, and at another point a car took up nearly 
the whole of the road. 

Judgment was given as stated above. 


STREET WORK WITHOUT NOTICE. 


At the Bow-street Police Court on the 5th inst., the Charing Cross 
and Strand Electricity Supply Corporation were summoned by the 
Westminster City Council for doing certain work without giving 
notice of intention to local authority. 

Mr. Fonblanque, for the Council, explained that without giving 
any notice to the local authority the defendant corporation made an 
excavation at the corner of Garrick-street and St. Martin's-lane for 
the purpose of putting down a distributing box 25ft. square in place 
of one measuring only 104ft. After the work had been commenced, 
the defendant corporation sent the Council an emergency flotice ; but 
there was no emergency. The work was in progress about a fortnight, 
and during that time there could, in consequence of the obstruction, 
be only one line of trattic. The defendant corporation, counsel stated, 
frequently disregarded the restrictions placed on them by law, and the 
Council wanted to show that they could not do se with impunity. 

Evidence having been given for the Council, 

Mr. William Henry Patchell, chief engineer to the corporation, 
was called for the defence. He stated that one of the persons supplied 
by the corporation complained of insufficient pressure, and the dis- 
tributing box at the corner of Garrick-street and St. Martin's lane was 
examined. It contained 12 cables, but only three of them were 
“alive.” It was decided to ''liven" the dead ones, but it would 
have been dangerous to do so without putting in a larger box. 

Mr. Lane, for the corporation, submitted that no offence had been 
committed, as the work done was a work of emergency. It was, he 
contended, not a new work, but a renewal or amendment of an old 
one, and 28 days’ notice was not necessary. 

Mr. said he did not agree with that, and fined the 
defendant corporation 20s. and £2. 2s, costs. The magistrate, how- 
ever, agreed to state a case. 


CLAIM FOR ELECTRIC LIGHT. 


In the Westminster County Court on Friday, the Charing Cross 
and Strand Electricity Supply Corporation sued a picture dealer named 
Holly to recover payment in respect of electric light supplied under 
a contract. 

The defence was a denial of liability. 

The Defendant was called, and said the business in question wag 
the property of his wife, and therefore he was not liable, nor was he 
in a position to pay. He admitted that the signature on the contract 
was his. 

His Honour said it was clear the defendant was personally liable, 
and there would be judgment for the plaintiffs for the amount of the 
claim with costs. 


COMPANIES’ MEETINGS AND REPORTS. 


W. T. HENLEY'S TELEGRAPH WORKS. 


The ordinary general meeting of *he shareholders of this Company 
was held on the 26th ult. at the Cannon-street Hotel, Mr. Sydney 
Gedye presiding. 
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The Chairman, in moving the adoption of the report (vide last 
issue), congratulated the shareholders that the directors were again 
able to recommend a dividend of 20 per cent., in spite of the great 
depression in trade generally last year, and notwithstanding the fact 
that during that period the Company had had no large submarine 
telegraph orders to carry out. The dividend, moreover, would be paid 
out of the profits of the year, and the usual amount would be 
added to the reserve fund. Although the profits last year were only 
about the same as those of the previous year, yet the business was 
expanding, and new offices had to be found. They had therefore 
entered into an agreement for buying the lease at present held by the 
London Missionary Society, of their offices in Blomfield-street, 
Finsbury-circus—offices which in most respects might have been built 
for this Company. They had also been struggling for some time 
against the comparatively small size of their works, and it had 
become n to obtain an extensive site for additional works. 
They were in treaty for certain land down the river, and they hoped to 
be able to come to fair terms in regard toit. For these and other 
purposes he thought there was very little doubt that during the 
next year the directors would have to offer to the shareholders 
the £25,000 in preference shares and the £25,000 in ordinary shares 
which were at present unissued. The directors had not 
any resolution in regard to the price of issue of the ordinary 
shares, but he thought that the shareholders would be glad to take 
them at 10. Although the capital would be issued shortly, it 
would only be called up as it was wanted. The recent sli ht 
decline in the value of their shares—a decline which was noticeable 
to at least an equal, if not a greater, extent in the shares of 
similar companies—was, he believed, attributable to the alarm 
which some persons felt owing to the progress of the Marconi 
system of wireless telegraphy. e might, therefore, point out that 
only a part of the Company's business could possibly be affected by 
that system, and not the larger part. Electricity was employed for 
many purposes besides submarine telegraphy, and Mr. Marconi's 
marvellous system would not affect the Company's business in connec- 
tion with electric lighting, the telephone, and traction. He concluded 
by eulogising the services of the managing director, the engineer, 
the secretary, and the staff in London and at the works. 

ME Meere Sutton seconded the motion, which was unanimously 
opted. 


NOTTING HILL ELECTRIC LIGHTING. 


The ordinary general meeting of the shareholders in this Company 
was held at the offices, Notting Hill-gate, on ths 10th inst., Sir Wu. 
Crookes presiding. 

The report of the directors stated that the expenditure on capital 
account, which at the date of the last balance-sheet stood at £196,480. 
1s. 3d., has been increased during the fen Ai by £13,777. 14s. 10d., 
of which the principal items are: £7,022. 38. 6d. for new mains, 

rincipally for the purpose of street-lighting, and for the network 
or supplying the northern district ; £4,776. 8s. for new machinery 
required at the Bulmer-place and Holland-mews stations; £701. 88. 
incurred in converting the leasehold property in Lancaster-road into free- 
hold ; £729. 4s. 9d. for the completion of the building of thesub-stations. 
The accumulators at Bulmer-place have been Jure renewed during 
the year, at a net cost of £784. 11s. 5d., and this amount has been 
charged to the depreciation, renewal, and reserve fund. All outside 
interests in the block of property lying between the High-street, 
Notting Hill, and Victoria-gardens, as well as in the site in Lancaster- 
road, and St. Mark's-road, have been extinguished and these properties 
of the Company are now freehold. No further capital has been 
issued, but the sum of £12,864, being the balance due on the 2,200 
shares issued in the latter part of 1901, was received during the past 
year. The bulk of electricity generated during the year was supplied 
from the Wood-lane works. In the latter half of the year the new 
tem of generating electricity was found to be working so successfully 
that the directors were in a poeition to encourage new applications for 
current; they therefore announced a reduction in the price to 5d. a 
unit for current at 200 volts, to take place as from Jan. 1, 1903. The 
cost of the joint station to date has amounted to £133,960. 2s. 11d., 
which has been raised by the issue of joint debenture stock amount- 
ivg to £130,000. This stock is subject to a cumulative sinking 
fund, which now amounts to £6,351. Os. 5d. invested in trustee 
securities. Agreement has been entered into with the Royal borough 
of Kensington for the purpose of supplying current for street- 
lighting, and already Kensington-road,  High.street, Notting 
Hil, and Holland Park-avenue are being lighted. The number 
of consumers is now 1,784, with 99,497 lamps connected, and 
95 per cent. of these are supplied at 200 volts. The gross revenue 
of the Company shows an increase of £4,642, and the net profit an 
increase of £1,563. This would have been larger by about £1,100 
had the cost of generating current at Wood-lane in the winter of 
1901-2 been the same as in 1902-5. Law costs amounting to £273. 
198. 9d. were incurred in successfully opposing a Bill brought forward 
by the London County Council which would have been seriously 
in jurious to this aud other metropolitan companies. Although this Bill 
was defeated in Parliament last year, the directors are greatly surprised 
to receive notice that it is the intention of the London County Council 
to introduce it again this session. These extra and needless law 
expenses may, therefore, be expected to recur in the year 1903. 
The directors desire to draw attention to the greatly increased charge 
for rates and taxes arising from the heavy valuation d air upon the 
machinery and mains belonging to the Company. The total amount 
paid by the Company in rates and taxes on its own property as well as 
upon its proportion of the Wood-lane works, is equivalent to a divi- 
dend of nearly 14 per cent. on its capital. There has been transferred 
out ot profits to the depreciation, renewal, and reserve fund account 
the sum of £1,284. lls. 5d., and in addition to this the sum of 
£1,045. 188. 9d. has been paid over to the trustees of the cumulative 
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sinking fund for the Wood-lane debenture stock. From the 
net profit remaining is to be deducted the interest on the debentures 
amounting to £2,000, the interest on the Wood-lane joint debenture 
stock, £2 050. 38. 7d., leaving £8,319. 11s. 10d. available for divi- 
dend. The directors now recommend the payment of the usual divi- 
dend of 6 per cent. on the ordinary shares, which, added to the 
6 per cent. on the preference shares already paid, amounts to £8,310, 
and that the balance be divided, one-half being credited to the 
founders’ shares undivided profit account, and the remainder to the 
other classes of shares. An interim dividena of 3 per cent. was 
paid on July 1 on the ordinary shares, and the balance of 3 

r cent. will be paid forthwith. The directors also recommend a 

ividend of 6s. per share on the founders’ shares. The directors 
desire to place on record their appreciation of the services of the 
engineer and manager, secretary, and staff generally, especially with 
reference to the bringing into work of the new sub-stations. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s. d. 
Generation of electricity .................. eee 8,547 18 6 
Distribution of electricitn· met . ꝗ 555 16 6 
Rents, rates, and taxes .............. eese nennen 1,575 8 4 
Management expenses . o» 3,326 13 1 
Mo rupe. MINCE 150 15 0 
Law d | aep 275 19 9 

14,228 9 2 
Balance carried to net revenue account 14,609 6 2 
£28,837 15 4 

Cr. £ 8. d. 
Sale of current (1,148,991 units) less discounts ...... ..... 26,830 7 4 
Rental of meters and other apparatus ........................ 1140 7 5 
Connecting installations, sale of stores, ete. e 438 17 6 
Rents receivable ..................... — ——9 tes 416 15 7 
Trausfer fees, etc. d y ke qu EE be EUER 11 7 6 

£28,837 15 4 

Dr. ABsTRACT OF BALANCE-BHEET. £ s. d. 
Capital account—amount received ........................... 194,000 0 0 
Due from sundry tradesmen and others ... ................. 6,693 7 4 
Sundry Sedos, res e eraai 2,169 19 7 
Unclaimed dividends ........................ o % 8 10 3 
Depreciation, renewal, and reserve fund account 16,500 0 0 
Founders’ shares undivided profit account .................. 172 15 8 
Preference and ordinary shares undivided profit account. 15213 7 
Balance at credit of net revenue acegun t . 4,164 11 10 

£223,861 16 3 

Cr. 2 8. d. 
Capital account —amount expended for works ... . ...... 210,257 16 1 
Sundry debtors for current supplied, etc. .............. ... 10715 8 1 
Other debtors ss. 8 435 14 2 
Stores on haud .............. pn 714 1 0 
Stock (movable plant and tools )))) .. 295 11 0 
Cash at bankers and in nñAnduiu . 1,443 5 5 

£223,861 16 3 


The Chairman, in moving the adoption of the report, said the 
whole of the shares now issued were fully paid, leaving £55,000 of 
ordinary share capital for future use if required, and the loan capital 
at the end of the year amounted to £194,000. Referring to the item 
of rates and taxes, which he described as serious, it was now nearly 
treble what it was in 1900. The Borough Council of Kensington 
should not, he said, overlook the fact that by the adoption of muui- 
cipal trading, which had been so much discussed of late, and the 
buying up of the electric lighting companies, they would lose thousands 
of pounds in rates, which were being paid by the different companies 
supplying electricity in the parish. Although the total sales of the 
Company had increased nearly 20 per cent., the perniaga increase 
in the expenses of management was hardly perceptible. ith regard 
to the progress of the undertaking the steady rate of progress in past 
years was still maintained, and although the directors were unable on 
this occasion to recommend a dividend of more than 6 per cent., yet a 
larger distribution might be confidently looked forward to in future 
years. The Wood-lane works were now being run most successfully, 
and the directors had reduced the price of current to 5d. per unit. 
They had further lowered the price for current supplied during the 
day and also for power purposes, and they hoped from these sources 
to obtain a satisfactory day load. 

Mr. Arthur E. Franklin seconded the motion, which was carried 
unanimously. 


LONDON ELECTRIC SUPPLY. 


The ordinary general meeting of the shareholders in this Company 
was held at Winchester House, E. C., on Friday at noon, Mr. Robert 
H. Benson presiding. 

The Chairman, in moving the adoption of the report, which 
appeared in our issue of the 27th ult., said the net revenue for the 
past year amounted to £35,342, as against £25,220 the previous year, 
which sufficed, after paying debenture stock and preference interest in 
full, to put aside £6,000 to reserve, being equivalent to not quite 
24 per cent. on the capital. This result was produced by both an 
increase of gross revenue and a decrease of expenses, the former 
amounting to £7,000 aud the latter to £3,000. The increase in 
receipts was principally due to a larger sale of current in the past 
year, and the decrease in expenses was obtained by a reduction 
of the coal bill on account of lower consumption. Referring to 
the reserve fund, which now stood at £9,000, he said that the 
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parameunt object of the directors was to improve the value of 
the ordinary ehares, but the question of how much they ought 
to put to reserve was not to be influenced by a natural desire 
for dividends It depended on the nature of the assets, and the rate 
at which their plant became antiquated by reason of new inventions 
and other considerations, and he appealed to the shareholders to 
sanction the continuation of the policy of building up their property 
with all the surplus profits they might earn over and above the 
preference stock dividend. He was convinced that the way to get 
their money back to the capital invested was not by paying premature 
dividends, but by building up reserves. On account of capital expendi- 
ture during the current year a sum of about £30,000 would be required, 
and the pan capital of the Company contained only about £60,000 
of unsold debenture stock. Coming to what he described as the 
encouraging feature of the report, he referred to the contract with the 
London County Council for supplying power for the tramways in their 
area, under which the County Council undertook to find all the new 
generating plant and mains which would be required for this purpose. 
he Company would only have to provide a new battery of boilers 
at a cost of £7,000. The contract had been assented at a rate 
which would prove remunerative to the Company, but as supply 
would not be commenced till the end of the year, they 
should only feel a small proportion of the benefit of the 
arrangement in the current 12 months. Referring to the vexed 
55 of municipal competition, aud especially to the Bill which the 
ounty Council were again promoting this year for supplying elec- 
tricity in bulk to the municipal authorities, the directors felt that this 
was an attempt on the part of the County Council to evade the Electric 
Lighting Act of 1882, by seeking to compete with the companies in 
their own areas without purchase and with the aid of the rates. One 
would have thought that the zeal of the municipalities for purchasing 
would have been moderated by the recent award in the St. Marylebone 
arbitration. That the companies should be put to the expense of 
opposing such schemes year by year was becoming a most serious 
question with them; and it would be an incredible injustice if 
municipalities were allowed to come in and compete with the com- 
ies in the areas which Parliament had assigned to them, and then 
assess them with rates to pay their loeses. The inference to be drawn 
from the past year’s working was that, whatever they had lost by 
being pioneers in this great industry, they had nowa healthy and 
prosperous business. 

Sir Wm. Preece seconded the resolution. 

Mr. R. Stewart Bain, managing director, gave some further 
details with regard to the year's trading. He said they had laid seven 
miles of distributing mains in the 12 months, bring the total mileage 
up to 126. The number of units sold during the year were 4,036,593, 
as compared with 5,546,461 in 1901, and in spite of this large increase, 
working expenses only increased by about £3,000. The cost per unit 
sold had been reduced to 24d., as compared with 3d. the previous 
year, a decrease of nearly 18 per cent. The principal saving had been 
in coal. The consumption during 1902 was 16,241 tons, as compared 
with 18,900 tons in 1901 and 26,710 tons the previous year. This 
decrease, taken in conjunction with the increase in the unite sold, 
showed a saving of 25 per cent. Although they sold 14 per cent. 
more units than in 1901, the groes receipts had only increased by 
10 per cent. This was owing to competition. They had no less than 
11 competitors in their ares—nine companies and two municipalities. 
One company which was canvassing customers in this Company's area, 
where it had competitive powers with them, was offering to supply at 
4d. perunit, while in the adjoining area, where it had a monopoly, it was 
charging its customers 7d. per unit. One of the municipalities which was 
competing with this Company worked at a loss last year, which they 
as large ratepayers in the borough had to contribute to. The price 
of current supplied by this Company now stood at 44d. per unit, com- 
pared with 6d. per unit in 1896. But in spite of competition 
they had increased their connections in the past year by the 
equivalent of 18,609 8-c.p. lamps, and since the end of the year 
orders had been received for another 5,000 lampe. The average 
consumption per lamp installed had increased from 193 units in 1901 
to 204 units in 1902. An efficiency of 73 per cent. in an alternating 
supply statiou with two transformations, which was obtained last 
year, might be cousidered satisfactory, when he told them that one 
of their competitors last year working on the continuous system 
only sold 70 per cent. of the current generated. When the new 
1,500-kw. plint which they ordered last year was apuu they 
would have sufficient plant for their requirements for the next two 
years, unless some abnormal demand arose. Ooncluding, he stated 
that it was their intention during the present year to lay down a 
complete condensing plant, which would still further increase their 
efficiency and reduce their costs. 

The motion for the adoption of the report was carried without 
discussion, and the Earl of Crawford, K. T., having been re-elected a 
director, the proceedings closed. 


CHELSEA ELECTRICITY SUPPLY. 


Presiding over the annual 11 meeting of the shareholders in 
this Company at Winchester House on Wednesday, Mr. J. Irving 
Courtenay expressed the satisfaction of the directors at being able 
to recommend an increased dividend, notwithstanding that a larger 
sum had been placed to the credit of renewals and depreciation 
account than was tlie case last year, and that £896 had been written 
off the suspense account, or £744 more than was appropriated in last 
year's account. The mains department had been occupied with work 
of considerable importance—namely, the extension of their direct- 
supply mains, which would enable the Company to deliver to 
customers in the larger portion of their area direct from the 
generating works instead of having to the current through 
a transforming and distributing station. The directors hoped 
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in the future to effect considerable economies, both in the capital 
expenditure and the distribution losses, by taking full advantage of 
the direct system. Very considerable progress was made during last 
year in changing over to the 200-volt supply. The outlay on this 
alteration would be well repaid in the future. The reduced cost of 
the supply at 200 volts would also enable the Company to deliver at a 
lower price to their customers at that pressure. The directors were 
making strenuous efforts to obtain a power demand, and they were 
beginning to meet with some success. The directors were still in 
negotiation with the founders on the subject of extinguishing the 
founders’ shares He concluded Tu a resolution for adopting 
the report, which appeared in our last issue. 

Major-General Webber seconded the motion, which was agreed to. 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY. 


The ordinary general meeting of the shareholders in this Company 
was held at Hamilton House, Victoria-embankment, on Wednesday, 
Mr. Emile Garcke presiding. 

In their report the directors stated that the total revenue for the 
year amounted to £28,150. 14s. 3d , and the expenditure (including 
£1,600 for debenture interest) to £20,443. 11s. 6d., leaving a profit 
of £7,707. 2s. 9d., which, added to the amount of £266. 10s. brought 
forward from the previous account, makes an available balance of 
£7,973. 12s. 9d., which the directors propose should be applied as 
follows : amount to be placed to depreciation and reserve fund, £2,000 ; 
dividend at the rate of 5 per cent. per annum on the cumulative 
preference shares for the year. £2 250; dividend on the ordinary 
shares at the rate of 11 per cent. per annum for the six months 
ended Dec. 31, 1902, making, with the interim dividend paid on 
Aug. 15 last 8 per cent. for the year, £3,600; balance to be 
carried forward to next account, £123. 12s. 9d. The subscribed 
share and debenture capital of the Company is £130,000, and the 
total capital expenditure to Dec. 351, 1902, amounts to £135,409. 
ls. 7d. The directors propose to issue the balance of the authorised 
share capital of the Company — viz., 500 ordinary shares and 
500 5 per cent. cumulative preferenee shares of £10 each — and 
shareholders will be given an opportunity of applying for shares of 
both classes. Agreements have been entered into with the Hyde 
Oorporation, the Stockport Corporation, and the Bredbury and 
Romiley Urban District .Oouncil, and under these agreements the 
Company have obtained a lease of the line from the Company's 
terminus at Gee Cross to the Bredbury boundary until 1917, and 
mutual running powers with the Stockport Corporation between Hyde 
Market-place aid St. Mark's Church, Bredbury. Through services of 
cars are now being run between these places. 

The Chairman, in moving the usual motion, said the position of the 
undertaking was in every way satisfactory, and as the result of the 
past year's business the Board were able to pay a dividend of 8 per 
cent. on the ordinary shares. Notwithstanding the unfortunate 
weather which prevailed during the period urder review, the traffic 
receibts showed an improvement, though not to the extent that was 
hoped. It was proposed to make an additional issue of £10,000 of 
share capital, half in preference and half in ordinary shares of £6 each, 
and they would be allotted to the shareholders at the rate of 
£22. 108. for every two shares, one of each class. The new 
capital was requi for the purpose of the extensions which 
had been made, and for providing further rolling-stock. They had 
not yet sufficient junctions with surrounding tramways, and he was 
afraid that it was owing to jealousy that their neighbours wete 
prevented from recognising the advantages to be derived from agreeing 
to mutual running powers over each other's lines. Nevertheless, this 
Company's passengers were now able, by changing cars, to travel by 
electric tramways from their district to Manchester and Stockport, and 
also to other places in the district. 

Mr. L. A. Atherley Jones, K.C., M.P., seconded the motion, 
which was adopted unanimously. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The ordinary general meeting of the shareholders in this Company 
was held on Tuesday at the offices, 38, Old Broad-street, Sir Robert 
Herbert presiding. The directors’ report appeared in our last issue. 

The Chairman, in moving the adoption of the report, said it was 
of exceptional importance, and the figures mentioned were con- 
siderable. It happened this year very opportunely that a consider- 
able amount of the net earnings whieh they had been able to carry 
to the accounts of 1903 fell in at a time when they had forced upon 
them the necessity of dealing with very important repairs and 
renovations in their factories and with extensions of them. He 
might also remind them that a good deal of the money which 
had been brought to account for 1902 was practically in anticipa- 
tion of what might, under other circums‘ances, have fallen to 1908, 
because they had received 4 considerable amount of money for 
cables which they had not yet conipleted, and which they had yet 
to lay. It was, therefore, right that they should carry forward to 
next year a considerable sum to equalise the finances of the two years. 
The directors asked the shareholders to approve of the addition of a 
further sum of £20,000 to the pension fund, which was established in 
1899 for the benefit of the Company's stat. The fund would thus be 
increased to £63,890, and it had now, therefore, reached a point at 
which the Board could bring it into regular and svstematic operation. 
The work done by the Company in the past three years was remark- 
able. They had laid cables completely round the world. In the 
beginning of the year 1900 they laid a cable between England 
and South Africa, and another from Germany to New York, 
after which the South African cable was extended to Australia by 
way of Mauritius, Cocos, Fremantle, and Adelaide. From Australia 
the girdle round !the earth was completed in October, 1902, by the 
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laying of the Pacific cable between Queensland, Norfolk Island, New 
Zealaud, Fiji, Fanning Island, and Canada. The cables included the 
Vancouver-Fanning Island section (5,458 knots), the longest cable in 
the world, and the Cocos-Fremantle line, which was submerged in the 
deepest water yet experienced in cable-laying. This system of sub- 
marine cables involved a length of 29,000 titled: and minor contracts 
earried out by the Company brought up their total output of ‘‘cable 
peas " to nearly 37,000 miles during the three years ended Dec. 31 


The motion was seconded and adopted nem. con. 


SOUTH WALES ELECTRICAL POWER AND DISTRIBUTION. 


The first 5 of the proprietors of this Company was 
held at Cardiff on Saturday, Mr. R. Forrest presiding. 

The directors’ report and balance-sheet showed that the works of 
the Pontypridd permanent generating station are being actively pro- 
ceeded with, and it is anticipated that the Company will be ready to 
commence a supply of power from this station next summer. The 
work of construction of two further generating stations, one at Neath 
and one at Cwmbran, has been commenced. These should aleo be 
ready to supply current about the same time. Having regard to the 
contracts with consumers already completed, and the negotiations 
proceeding with other probable customers, it is practically certain 
that these stations will commence work under favourable conditions. 
The Company’s area is being actively canvassed, and the directors had 
felt justified, having regard to the numerous enquiries for power which 
they have received, in at once procecding with the erection of semi- 
permanent stations in other parts of the area, so that power can be 
supplied at an early date without waiting for the completion of the 
large permanent stations. These temporary stations would subse. 

uently be converted into sub-stations. The balance sheet showed 
the capital issued totalled £123,138. 

The in moving the adoption of the report and balance 
sheet, remarked that the directors were entirely satisfied with the 
prospects of the Company. They hoped to commence the supply 
of current from their permanent station at Bridgend some time 
during this month. As a matter of fact, the engines were turned 
round on Friday, and they were running again that day, and they 
would supply current to their customers within the next few days, 
when certain preliminary tests had been held. | 

Sir Richard Sankey seconded the motion, and the report and 
balance sheet were adopted menm. con. 

An extraordinary meeting held immediately afterwards agreed to 
the creation and issue of £50,000 debenture stock. 


CITY OF LONDON ELECTRIC LIGHTING. 


The report of the directors for the year ended Dec. 31, 1902 states 
that the expenditure on capital account during the year ended Des. 31, 
1902, amounted to £45,773. 1s. 11d. The total revenue for the year 
was £250,667. 10s. 7d., from which must be deducted expenses of 
generation and distribution, £62,470. 11s. 9d. ; rent, rates, taxes, 
general and special charges, £38,415. 13s. 6d.; repairs and main 
tenance of buildings, machinery, plant, mains, and other works, 
£17,288. 5s. 10d. ; interest transferred to debenture stock premium 
redemption fund, £1 164. 1s. 11d. ; staff superannuation fund, £178. 
10s. 7d. ; leaving £131.150. 9s., to which must he added the balance 
brought forward from 1901, £14,063. Os. 10d., making a total avail- 
able revenue of £145,213. 9s. 10d. Of this sum the following amounts 
have been distributed or provided for: interest ou first aud second 
debenture stock for year ended Dec. 31, 1902, £31,441. 2s. 11d.; 
interim dividend on £400,000 6 per cent. preference shares, paid in 
August last on &.count of the distribution for the year, £11,275; 
transfer to reserve account, £35,000 ; transfer for leasehold redemp- 
tion, £500; leaving a balance of £66,997. 6s. 11d. The directors 
recommend that the following dividends be declared: preference 
shares, Nos. 1 to 40,000, 12s. per share, beiug a distribution for 
the year at the full rate of 6 per cent. Of this sum Os. per share 
was paid on account in July last, leaving a balance of 6s. per share for 
present distribution. Ordinary shares, Nos. 40,001 to 110,595, 10s. 

r share, being a distribution at the rate of 5 per cent. for the year. 

is wil absorb £44,378. 3s. 6d. and leave a balance of £22,619. 
38. 5d , which your directors propose to carry forward. The average 

rices per unit obtained for private lighting during 1902 was 4'04d. 
The number of customers and lamps connected at Dec. 31, 1902, were 
10,988 and 574,158 respectively. On Feb. 11, 1903, there were 
598,550 8-c.p. lamps (equivalent) applied for, out of which 586,219 
were connected, and the customers numbered 11,043. The Board of 
Trade units sold during the year 1902, excluding public lighting, were 
12,988,615, as compared with 11, 526.951 for 1901. The directors have 
credited the debenture stock premium redemption account with 
£1,164. 1s. 11d. from revenue for interest, and the amount 
at the credit of the redemption account at Dec. 31 last was 
£49,668. ls. 8d. In order to simplify the accounts they have con- 
sidered it advisable to place all the reserves shown in the accounts for 
1901 under one heading, and consequently have caused the necessary 
transfers to be made. They have also transferred the sums of £35,000 
and £500 from net revenue account to reserve account, thus raising 
the reserves as at Dec. 31, 1902, to £182,235 3s. 1d., in addition to 
which there are debenture stock premium redemption fund, £49,6€8. 
le. 8d.; amount carried forward to 1903, £22,619. 3s. 5d. The 
appeals of the Corporation and of the Company to the House of Lords 
have been set down for hearing, but have not yet been reached. The 
directors have constituted the Company a member of the British 
Electrical Superannuation Fund, formed jointly by several electric 
traction and sleotric sapply companies, for the benefit of their respec- 
tive stafis. 


approval of the shareholders, The necessary resolution authorising 


The directors are sure that their action will meet with the ' 


the directors to make an annual ee to the fand in proportion 
to the salary of each member of the Company’s staff who joins the 
fund, will be submitted to the shareholders. 


REVENUE ACCOUNT. 


Dr. Public lighting. Private lighting. 
Generation of Electricity— £ s. d. £ s.d. 
Coal and other fuel 2,900 2 0 382,053 6 2 
Oil, waste, and engiae-room stores 194 16 2 2,077 310 
Wi...... I 54 5 6 895 18 6 
Proportion of salaries .. .................. 524 0 0 4830 0 0 
Wages and gratuities ..................... 1,039 9 10 11,525 18 8° 
Sundry expenditure...................... Ss 4214 1 452 16 6 
Repairs and renewals ..................... 92 5 3 1,028 18 6 
Boilers, heaters, etc. .......—...... . 449 12 1 4,769 1 8 
Engines and condensers .................. 86 6 3 2,699 4 0 
Dynamos and exoiters .................... 19 16 10 257 0 11 
Coa] conveyor, cranes, eto. ............ .. 56 11 9 589 11 7 
Other machinery and tools 185 2 11 1,775 15 11 
Generation expenses £5,643 3 4 £62654 16 3 
Distribution of Electricity— 
Proportion of salaries... .... e 416 00 1,100 0 0 
Attending mains and street boxes. 6117 O0 801 13 2 
Wages, etc., to linesmen, fitters, etc.. 1,384 11 7 518 8 0 
Other wages and sundry stores — 1,2282 6 6 
Repairs, etc., of mains, ete. ............ 909 4 2 4,371 12 0 
Carbons and other materials ............ 700 0 0 115 5 7 
Generation and distribution expenses. £9,114 16 1 £70,645 19 6 
Rents payable ........................... de 649 5 6 5,843 9 10 
Rates, taxes, and lighting 1,290 10 6 11,614 15 0 
Directors' remuneration and salaries.. 961 0 1 8,609 1 O 
Printing and stationery ......... e 92 10 1 835 4 9 
General establishment charges ......... 110 12 0 995 7 6 
Meter readingggzq — 555 9 4 
Auditors’ fes seers 14 6 6 128 18 6 
Trustees“ fees c 21 0 0 189 0 0 
Legal charge eee 95 10 2 859 11 3 
Rebates and various fines ............... 115 10 6 1,336 5 0 
Bad debts and reserve ..... ............ — 1,012 15 9 
Official testing of meters ............... — 7 10 0 
Insuran ces . : 208 5 9 1,874 12 2 
Claims and allowances to reservists... 15 18 0 125 2 0 
Professional charges ......... ......... 15 0 10 117 7 11 
Repairs and charges re properties sublet — 807 111 
Expenditure arising from fires ......... 5 411 29 4 8 
Smoke nuisances fines and costs 9 8 9 8418 6 
Official quotation, second debenture 
„„ ante eines Bate: — 52 10 0 
Depreciation on office furniture, etc... 25 12 0 195 6 10 
Total expenditure — ........... ... £12,756 17 8 £105,457 11 5 
Tota] of both public and private lighting......... . 118,174 9 1 
Balance carried to net revenue account .................. 151,119 4 8 
£249,295 15 9 
Public lighting. Private lighting 
Cr. £ s.d. £ s.d. 
Sale of curreiti.il x — 218,791 11 3 
Revenue under contracts 13,501 18 7 — 
Meter rental ͥ — 8,788 6 0 
Rents receivable ..........................- 432 10 11 7,552 19 9 
Transfer and probate fees 4 2 5 71 18 7 
Rental of fittings, tésting fees, etc. ... — 450 6 3 


£13,738 11 11 £235,555 1 10 


GENERAL BaALANCE-SHEET. 
Liabilities, etc. 8 


©. 


Dr. 


8. d. 

Capital account—amount received ........................ 1,805,950 0 0 
Sundry tradesmen and others 15,6660 9 9 
Sundry creditors on open accounts ................. ... 5,065 7 10 
Interest on debenture stock accrued to date 15,703 2 6 
Unclaimed dividends ............... U 57 15 6 
Sundry deposits from consumerrtr sss . 1,768 18 4 
Sundry deposits from tenants  ......... —— 14 14 6 
Advance taken over on property acquired .............. ... 2,600 0 0 
Provision for doubtful debt . 1400 0 0 
Reserve sen,, aie PER Eve EM pe ERR A 182,235 3 1 
Debenture stock premium redemption account 49,668 1 8 
Stores adjustment accounn me . . 1,450 19 9 
Balance at credit of net revenue account. . 66,997 6 11 
22, 147, 577 19 10 

Or. Expenditure and Assets. £ s. d. 
Capital expenditure UP: ::. 1,956,208 1 3 
Stores at stations and elsewhere. sse 41,057 17 1 
Sundry creditors fer current supplied ..................... .. 86.206 1 10 
Other debtors and payments in advance ..................... 2,536 7 6 
Cash at bankers and in hand ..................... %%. 2,490 17 3 
Investments at cost and dividends accrued thereon ...... 59,298 14 11 


£2,147,577 19 10 


MELTON MOWBRAY ELECTRIC LIGHT. 


The annual general meeting of the shareholders in this Company 
was held at the works on the 4th inst., Mr. W. J. New presiding. 
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The directors in their report stated that they considered the progress 
made by the Company during the year had been satisfactory. Includ- 
ing the balance of £462. 6s. 7d. brought forward from the previous 
year's account, the net revenue amounted to £1,213. 12s. 11d., which, 
after paying debenture and loan interest amounting to £713. 19s. 3d., 
left a balance of £499. 13s. 8d. available for distribution. The 
directors recommended that a dividend be declared at the rate of 
24 per cent. per annum, which would absorb £201. 53., and that the 
balance of £298. 8s. 8d. be carried forward to the next account. The 
ba‘ance-sheet showed that there was due to various contractors at the 
end of the year £13,781. 188. 64. For the purpose of paying off this 
, amount and providing capital for further extension, it was proposed to 

increase the capital of the Compsny to £25,000 by the issue of 5,000 
new shares of £5 each, and to authorise the directors to issue deben- 
tures to an amount not exceeding £20,000. 

On the motion of the Chairman, seconded by Mr. J. C. Wigham, 
the report was adopted, and a dividend of 24 per cent. was declared 
for tlie past year. 

At a subsequent extraordinary general meeting a resolution was 
adopted approving of the creation of 3,000 new shares of £5 each, 


and authorising the directors to borrow sums of money not exceeding 
£10,000. 


—— ͤ l 1— — — — — — 


ELECTRIC LIGHTING AND TRACTION OF AUSTRALIA. 


Mr. J. B. Braithwaite presided at the annual general meeting of the 
shareholders in this Company, held on Monday at Winchester House. 

In moving the adoption of the report, the Chairman said that after 
18 months’ negotiations they had at last got clear of the municipal 
tangle in Melbourne, but this had caused such a decline in their 
revenue that they were unable this year to pay the preference dividend. 
Very shortly matters would be put in proper trim, however, and he 
expected confidently to be able to announce a dividend on the prefer- 
ence shares in August, 1904. He gave statistics to show that the 
applications for light from private consumers in the suburbs of 
Melbourne and at Adelaide and Sydney were largely on the increase. 

The report was adopted. 


MOTOR TRACTION COMPANY. 


An extraordinary general nieeting of the shareholders in this Com- 
pany was held un Wednesday at Cannon-street Hotel tor the purpose 
of approving an agreement dated Feh 19, 1903, made between this 
Company and the Fischer Motor Vehicle Promotion Syndicate. 

Mr. H. T. Underwood, who presided, explained that the agree- 
ment provided for the sale to the Fischer Syndicate as from Jan. 1, 
1903, of tne whole of the Company's undertaking and property, but 
free from the debts aud liabilities of this Company existing on that 
date, for the sum of £60,102, to be paid as to £20,796 in cash snd as 
to the balance —namely, £39,306 —in fully-paid ordinary shares of £1 
ech of an iatended company, the registration of which was to be 
procured by the Fischer Syndicate, and which was to have a nominal 
vapital not exceeding £180,000 in ordinary shares of £1 each, and a 
debenture issue of £50,020. bearing iaterest at 5 per cent. per annum. 


The agreement was afterwards read and unanimously approved by 
the meeting. 


NEWCASTLE ELECTRIC SUPPLY. 


The ordinary general meeting of the shareholders in this Company 
was held on the 26th ult. at Newcastle, Dr. J. T. Mertz presiding. 

The Chairman, in moving the adoption of the report, said that 
5,537 500 units were sold during the year, showing an increase of 
2,975,117 units over the preceding year, aud the profit for the year, 
ineludiug a balance of £1,645. 18s. 8d., amounted to £28,198. 
10s. 61., an increase of £12,702, They had spent on works, land, 
cw., £665,905, as against £496,283 in the previous year. Of this 
outlay £61,579 had been spent on land at Newcastle and Wallsend. 
‘The Company had now 130 miles of cable as against 100 miles in 1901. 
They had 174,000 8-c.p. lamps as compared with 112,000 lamps in the 
previous year, The figure of cost—namely, :821.—was the lowest 
published by any company. He made a coniparative statement relative 
to the cost of Liverpool Corporation, which was :1954., and said all 
figures of cost must be taken with caution, as sometimes they showed 
nothing more than the cost of productioa, and did not cover the 
maintenance of mains and cost of distribution. There had been a 
large increase in the amount of work done by the Company, and 
they had become a powerful Company in a large centre, where they 
were prepared to supply electrical energy for all purposes. They now 
supplied large and small companies and tramways with energy and 
light, and were also in a position to supply energy for chemical pur- 
poses. The latter branch had not yet been developed, but they were 
looking forward to it. They had promoted a Bill in Parliament to 
supply electricity to the whole of the Tyne district, and an agreement 
had been made with the Walker and Wallsend Union Gas Company to 
supply electricity wholesale. Regarding the future of the Company, 
he said they had entered into an agreement with the Tyneside tram- 
ways to supply them with current, and also with the South Durham 
Company, and the North-Eastern Railway Company, the latter having 
resolved to work electrically certain branches of their system. The 
Company were now promoting in Parliament a Bill, which had 
received the approval of the shareholders, to take over the electricity 
portion of the Walker and Wallsend Union Gas Company's under- 
taking for reasons which had been explained at a special meeting held 
for that purpose. The agreements he had referred to were fixed for 
three or four years, and therefore they had a certain definite business 
before them, and he hoped the Company would give such satisfaction 
that the agrecinents would be renewed. Their present position as a 
ower supply company was unique. No other company held a station 
in a central part of the district, and supplied eleetricity wholesale and 


retail. The progress of the Company so far this ye.r had been very 
considerable, almost double the number of units having been sold as 
compared with the corresponding period last year. 

Alderman Gibson seconded the motion, which was carried, aud 
dividends of 5 per cent. on the preference shares and 8 per cent. on 
the ordinary shares for the year were afterwards agreed to. 

Sanction of the shareholders was also given to the creation of 
£250,000 additional capital, to be divided into 25.000 preference 
shares of £5 each and 25,000 ordinary shares of £5 each. It was 
further decided that the directors might, at their discretion, instead 
of offering such shares to the members, as provided by the articles 
of association of the Company, invite subscriptions for them from the 
public generally. 


BAKER STREET AND WATERLOO RAILWAY. 


The report of the directors of this Company for the half-year ended 
Dec. 31 last states that capital expenditure during the half-year 
amounted to £96,713. The estimated expenditure for the current 
half-year is £185,000. The works are now being rapidly pushed 
forward. The Company’s Bill of last session received the Royal assent 
on Nov. 18, 1902. A Bill has been deposited to enable the Company 
to make a station in the Westminster Bridge-road, between Waterloo 
and the Elephant and Castle, and to authorise the leasing of this 
Company's undertaking to the Underground Electric Railways Com- 
pany of London, Limited. This Bill will be submitted to the share- 
holders for their approval at the special meeting to be held immediately 
after the half-yearly meeting. The engineer’s report is as follows: 
„The shield chamber and shield tor the east station tunnel at 
Waterloo has been completed, and the tunnel will shortly be 
started. The second station tunnel at the embankment has 
been constructed, and the foot subways to connect with the 
District Railway station have been commenced. The second 
station tunnel at Oxford-cireus has been commenced, and a 
length of 45 yards driven northwards. The eastern running tunnel 
has now reached the southern end of Portland- place, and the corre- 
sponding tunnel on the north is at Park-crescent (the northern end of 
Portland-place), the intervening space of 458 lineal yards being all 
that there is to do to connect Waterloo and Baker-street on the up-line. 
As to the down line, the northern section of the tunnel now reaches a 
point in Portland-place 26 yards north of Weymouth-street, and the 
gap between that and Regent-circus Station tunnel is 700 lineal 
yards. When this is done, this tunnel will also reach from 
Waterloo to Baker-street. No work has been done during the 
half-year beyond Baker-street, but the second station tunnel at 
Baker-street has been construeted, and connecting passages with the 
shafts are proceeding. To put it shortly, 80 per cent. of the whole 
length of tunnelling on the contract, Waterloo to Dorset.square, 
has been driven, and all station tunnels constructed except one at 
Waterloo, and the enlargement of the running tuunels for two 
at Regent's Park Station. At Waterloo the lift chamber remains as 
last reported, ready for the internal finishing. The ironwork for the 
footbridge connecting with the South-Western platforms is in hand. 
The works for the Trafalgar-square Station are now in full progress. 
One lift shaft has been sunk. and over one-third of the connecting 
passage with the railway driven. At Piccadilly the station works are 
standing pending the arrangements for a joint station with the Great 
Northern, Piccadilly, and Brompton line. At Oxford-street Station 
the 30ft. lift shaft is nearly down to the level of the passages to the 
tunnels; one passage has been constructed, and the others are in 
hand. At Baker-street Station the passages connecting the shafts 
with the station tunnels are being constructed. With reference to the 
Elephant and Castle extension, the contractors have started the 
excavations for the depót on the site of the old Blind School, and are 
preparing to start the tunnelling from a shaft to be sunk on that 
property. 
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NEW COMPANIES REGISTERED. 


Standard Motor Company, Limited. —C;pital, £5,000. Objects: 
to carry on the business of manufacturers of and dealers in motors, 
motor vehicles, etc. Registered office: 57, Earl-street, Coventry. 

Sheffleld Electric Advertisements, Limited. —Capital, £1,000. 
Objects: to acquire certaiu electrical advertisiug apparatus, etc. 
Registered office: 72, Queen-street, Sheffield. 

Via Eastern Code Company, Limited.—Capital, £12,500. 
Objects: to acquire the copyright of a telegraphic code, for social or 


perse purpose. compiled by R. T. Atkinson, called the Via Eastern 
elegraphic Social Code. 


APPOINTMENTS VACANT. 


Tramway Engineer, Reading Town Council, £300 per annum, 
March 30. Particulars may be obtained from Mr. H. Day, town 
clerk, Town Hall, Reading. 

Destructor Foreman, Bermoudsey Borough Council Electricity 
and Destructor Department, £2 per week, March 25. See advertise- 
ment. 

Fitter, Bermondsey Borough Council to undertake repairs in the 
electricity department, 9d. per hour, March 20. See advertisement. 

Switchboard Attendant, County of Durham Electrical Power 
Distribution Company, £1 per week, March 18. See advertisement. 

Mains Superintendent, South African Municipality, knowl«dg* 


of underground cables, both high and low tension, £560 per annum, 
See advertisement, 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Sunderland. —The Corporation invite tenders for the supply of one 
fuel economiser. Tenders by March 27. See advertisement. 

Leicester.—The Corporation invite tenders for old tramway rails 
which are being taken up. Tenders by March 20. See advertisement. 

Berne.—The Swiss Government Railways require tenders for 220 
accumulator batteries. Tenders to the Chief Engineer by the 15th 
inst. 

Paisley.—Tenders are to be obtained for supplying 
engine and alternator, and for the extension of existing 
c bles. 

Ghent.—Tenders for the electric lighting of the town will be 
received until March 22, 12 noon, at the Town Hall. A deposit of 
£4,C00 is required. 

Madrid.—The Postal Telegraph Department require tenders for 
50 tons of sulphate of copper. The maximum price is 923 pesetas 
per ton. Tenders by March 28. 

Brussels. —The Government Railways require tenders for a number 
of various electrical apparatus. Specification 13 can be obtained 
from the above until the 21st inst. 

Edinburgh.—The Corporation invite tenders for a complete tele- 
phone installation at the Colinton Mains Fever Hospital. Tenders 
by March 16. See advertisement. 

Shipley.—The Urban District Council invite tenders for a traction 
storage battery. Tenders by March 15, to Mr. S. D. Schofield, elec- 
trical engincer. See advertisement. 

Raal (Hungary).—-Tenders are required for the erection of a 
ventralstation. Specifications, etc. (10s.), may be obtained fron the 
Municipal Architect. Tenders by March 15. 

Barking Town.—The Urban District Council invite tenders for 
overhead line equipment, 3 i^ etc., and underground feeder cables, 
etc. Tenders by March 20. See advertisement. 

Sunderland. The Corporation invite tenders for two Lancashire 
boilers, 30ft. by 9ft., 1601b. pressure. Tenders by March 27 to Mr. 
Fras. M. Bowey, town clerk. See advertisement. 

Liege.—Tenders are invited for the electric lighting of the Royal 
Theatre. Conditions (10d.) and plans (£1. 4s.)]may be obtained from 
the Town Hall, Liege, Belgium. Tenders by April 11. 

Aberdeen. —The Tramway Committee invite tenders for the supply 
of 12 roof-seat electrical tramcars. Tenders by March 14 to Mr. 
J. Alex. Bell, city electrical engineer. See advertisement. 


Sydney  (N.S.W.) — The Acting-Deputy Postmaster-General, 
Syduey, New South Wales, requires tenders for telegraph, telephone, 
and electric light materials. "Tenders by 2.30 p.m. on April 15. 


Hornsey.—The Urban District Council invite tenders for stores for 
electricity works and cables and cable stores, etc , in connection with 
their electrisity supply. Tenders bv March 16. See advertisement. 


Cleckheaton.—The Urban District Council invite tenders for the 
supply and laying of paper-insulated traction and pilot cables. 
Tenders by March 21 to Mr. J. Armitage, clerk. See advertisement. 


Sunderland.—The Corporation invite tenders for the annual 
supply of indiarubber covered cables and stoneware casings from 
April 1 next to March 31, 1904. Tenders by March 27. See advertise- 
ment. 

St. Panoras.—The Borough Council invite tenders for supplying 
about 47 miles of lead covered and armoured cable. Tenders by 
March 24 to Mr. C. H. F. Barrett, town clerk, Town Hall, Pancras- 
road, N.W. 

Darlington.—The Corporation invite tenders for the supply and 
delivery of eight double-decked and single-decked combination motor- 
cars with complete electrical equipment. Tenders by March 20. See 
advertisement. 

Edmonton.—The Guardians invite tenders for an electric bed lift 
&t their infirmary at the Edmonton Union Workhouse, Edmonton, 
Middlesex. Tenders by 24th inst. to Mr. F. Shelton, clerk. See 
advertisement. 

Madrid.—The Postal Telegraph Department have renewed their 
enquiry for teuders for the laying of the cable from Fernando Po to 
Dualass until March 17, and have raised the maximum subsidy from 
8,400 to 9,240 pesetas. 

Brussels.—Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station.  Particulars 
may be obtained, free of charge, from the Manicipality, Collége des 
Bourgmestres et Echevins. 

Halifax.—The Corporation invite tenders for stores required by 
the Tramways Department for 12 months. Forms of tender, etc., can 
be obtained from Mr. F. Spencer, tramways manager, Southern Depot, 
Halifax. Tenders by March 14. 

madrid.—',he Department of Agriculture require tenders for con- 
cession of a narrow-gauge railway from Estella to Vittoria and 
Durango, with a branch from Arroniz to Lerian. A deposit of about 
£2 000 is required. Tenders by March 20. 

Wednesbury.—The Corporation invite tenders for motor-generators, 
battery boosters, battery of accumulators, switchboards, cables, boxes, 
and street work and meters, demand indicators, and service fuses. 
Tenders by March 28. See advertisement. 

Halifax.—Stores are required by the Electricity Department of 
the Corporation for 12 months. Forms of tender, etc., can be 
obtained from Mr. W. M. Rogerson, borough electrical engineer, 
Foundry-street, Halifax. Tenders by March 14, 
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Swindon.— The Corporation invite tenders for watertight switches, 
extension pieces, incandescent glow lamps, service boxes, and other 
materials required for electric lighting. Tenders by March 20 to 
Mr. Robt. Hilton, town clerk. See advertisement. 


Plymouth.—The Corporation invite tenders for oil, grease, and 
cotton waste for tho electricity department for 12 months. Particulars, 
etc., may be obtained from Mr. E. G. Okell, borough electrical 
engineer, Prince Rock, Plymouth. Tenders by 16th inst. 


Bedford.—The Electricity Committee invite tenders for the supply 
and delivery of high and low tension cables. . Tenders by noon on 
March 23, 1903, to the Ohairman of the Electricity Committee, 
Electricity Works, Cauldwell-rosd, Bedford. See advertisement. 


Burnloy. —The Corporation invite tenders for supply and delivery 
of 22 electric motorcars complete, overhead equipment, and copper 
bonds. Specification, etc., can be obtained from Mr. R. Birkett 
borough electrical engineer, Aqueduct-street, Burnley. Tenders by 
March 18. 

Plymouth.—The Corporation invite tenders for the supply of elec- 
tricity meters, transformers, and cables (paper-insulated) for 12 
months. Specifications, etc., can be Sbtained | from Mr. E. G. Okell, 
borough electrical engineer, Prince Rock, Plymouth. Tenders by 
March 16. 

Walthamstow.—The Urban District Council invite tenders for 

free or assisted wiring of premises. Particulars may he obtained 
from Mr. F. A. Wilkinson, electrical engineer to the Council, 
Electricity Works, Priory-avenue, Walthamstow. Tenders by 10 a. m. 
on April 4. 
' Blackburn.—The Corporation invite tenders for various materiale 
required in the electricity and tramways departments for a period of 
twelve months ending March 25, 1904. Tenders by March 23 to 
Mr. Alfred S. Giles electrical engineer and tramways manager. See 
advertisement. 

Heckmondwike.—The Electric Lighting Committee invite tenders 
for 250-kw. steam traction generator and piping connections, and 
underground lighting feeder and connections. Tenders by March 20 
to Mr. Geo. H. Carter, A. I. E. E., consulting and resident engineer. 
See advertisement. 

Bury (Lanes.).—The Electricity Conimittee invite tenders for 
(Section C) boilers and other ironwork: (D) superheaters; and (E) 
economisers. Specification, etc., may be obtained from Mr. S. J. 
Watson, engineer and manager, Electricity Works, Bury. Tenders 
by 12 noon on 30th inst. 

St. Mary, Islington.—The Guardians invite tenders for the pro- 
vision of a water softener, condenser, and other work at the Infirmary, 
Highgate-hill, Upper Holloway, N. Specification, etc., may be obtained 
from the office of Mr. James Enright, 47, Viotoria-street, S. W. Tenders 
by 11 o'clock on March 19. 

Bridgend (Glamorganshire). —The Urban District Council invite 
tenders for incandescent lamps, arc lamp carbons, electric wattmeters 
for alternating current, and incandescent electric lamp fittings for 
street lightiog, in connection with their electric lighting undertaking. 
Tenders by March 31. See advertisement. 


Barrow-in-Furness.—' The Corporation invits tenders for tlie 
supply of (1) oils, waste, engine-room stores, tools, ete. ; (2) steam 
coal, required at the electricity works during year ending March 31, 
1904. Forms of tender, etc., may be obtained at the Electricity 
Works. Tenders by 12 noon on March 16. 


Salford.—The Lighting and Cleansing Department invite tenders for 
two high-pressure horizontal engines, from 14in. to lóin. cylinder, 
and from 28in. to 30in. stroke, 60 i. h. p., with high-speed governor 
and automatic cut-off motion. Tender torms may be obtained from 
the Superintendent, Cleansing Department, Wilburn-street, Salford. 
Tenders by 12 noon on 17th inst. 

Wrexham.—The Town Council invite tenders for engine- room 
stores, cables, ioint-boxes and jointing materials, double-pole service 
cut-oute, meters, lubricating oils, incandescent lamps, and are lamp 
carbons for the borough electrical engineering department. Par- 
ticulars and forms of tender will be furnished by the Borough Elec- 
trical Engineer. Tenders by March 21. 


Colchester.—The Corporation invite tenders for supplying the 
following stores to the electricity works during year ending March 31, 
1904: oils and lubricants, ironmongery and tools, oi]nan's sundries, 
and castings. Specifications, etc., can be obtained at the offices of 
Mr. A. R. Sillar, A. M. I E. E., borough electrical engineer, 36, 
Stanwell- street. Tenders by 18th inst. 


Ilford. — The Urban District Council invite tenders for the supply 
of electricity meters, house service fuse boxes, lubricating oils, engine- 
room stores, incandescent lamps, cables, boxes, and jointing materials, 
ironmongery, tools, etc., motors, for the twelve months ending 
March 31, 1904. "Tenders by 4 p.m. on Tuesday, March 24, to Mr. 
J. W. Benton, clerk. See advertisement. 


Bilston.—The Urban District Council invite tenders for wiring and 
fitting-up for lighting by electricity (Contract No. 1) the town hall, 
public offices, and free library ; (No. 2) public market ; (No. 3) public 
baths; (No. 4) technicel schools. Specification, etc., may be 
obtained upon application to Mr. J. P. Wakeford, A.M.LC.E., 
engineer and surveyor, Town Hall, Bilaton. Tenders by 12 noon on 
March 16, 

London, 8.W.—The London County Council invite tende^s for the 
manufacture and delivery of (a) 100 double-decked electric tramcars, 
complete with bogie trucks, motors, controllers, ploughs, etc., and 
(b) 100 similar tramcsrs, titted with single in place of bogie trucks, 
for the service of the Council's conduit tramways. Specifies tion, etc., 
may be obtained at the County Hall, Spring-gardens, S. W. Tenders 
by 10 a. ni. on March 17. 


London, 8.W.—The London County Oouncil invite tenders for 
the manufacture, delivery, and erection at certain ef the Oouncil’s 
tramway depots in South London, of two 10-ton overhead travelling 
hand cranes, of six 5-ton overhead travelling hand cranes, and of 
three 2-ton overhead travelling hand cranes. Specification and other 

articulars may be obtained at the County Hall, Spring-gardens, S. W. 
enders by 10 a.m. on 31st inst. 


Salford.—Tonders are invited by the Electricity Department for 
various materials in such quantities as may from time to time be 
required between 31st inst. and March 1, 1904, including engine- 
room stores, cables, meters, carbons, electric fittings, lampholders, 
etc., electric motors, 4 h. p. to 30 h. p., and motor starters, Specifica- 
tions, ete., may be obtained at the Borough Electrical Engineer’s 
Oftice, Frederick-road, Pendleton. Tenders by 14th inst. 

Lowestoft.—The Corporation invite tenders for one dry-back 
12,5001b. boiler and superheater, steam feed pump, and accessories; 
steam, exhaust, feed, air, and circulating water pipes, etc.; surface 
condenser, steam-driven air and circulating pumps and cooling tower ; 
500-kw. steam dynamo (vertical high-speed enclosed type engine), 
etc.; main lighting and tramways switchboard. Tenders by 5 p.m. 
on April 8 to Mr. R. Beattie Nicholson, town clerk. See advertise- 
ment. 

Wolverhampton.—The Tramways Committee invite tenders for 
the supply of the necessary materials and labour for the construction 
of tramway track and contingent works: (1) about 2,200 yards (part 
single and part double track ; (2) about 2,130 yards (single track with 
loops ; (3) about 1,870 yards (double track) ; (4) about 1,677 yards 
(double track). Specification, etc., may be obtained on application at 
the Borough Engineer’s Office, Town Hall, on and after Monday next. 
Tenders by 9 a.m. on Monday, March 30, 1903. 


Fulham.—The Establishment Committee invite tenders for the 
supply and laying of cables. General conditions, specifications, and 
forms of tender may be obtained at the office of Mr. F. Hastin 
Medhurst, M.I.E.E. the consulting engineer to the Borough Council, 
Westminster-chambers, 13, Victoria-street, S. W., on and after 
March 16, on payment of a deposit of £5. 58., which will be returned, 
subject to the receipt of a bona fide tender, on application. Tenders 
by 7 p.m. on March 30 to Mr. R. M. Prescot, town clerk. See 
advertisement. 

Rangoon.-—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all pur within the limits of 
Rangoon Municipality. Copies of tender forms, terme and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Co., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed cover, 
uei President, Municipal Committee, Rangoon, and marked 
*' Electric." 


RESULTS OF TENDERS. 


Burnley.—The Town Council have accepted the tender of Messrs. 
Siemens Bros. and Co., London, for electric cable, at £2,680. 


Stoke-on-Trent,— Messrs. Dick, Kerr, and Co. have sublet the 
following contract: two 250-h.p. compound Willens engines for 
direct coupling to their dynamos. 


Barrow-in-Furness.—Messrs. Dick, Kerr, and Co. have sublet 
‘the following contract: two 450-h.p. compound Willans engines for 
direct coupling to their dynamos. 


Yarmouth. The Town Council have accepted the tender of Messrs. 
Mather and Platt for the supply of one -kw. alternator coupled 
to a 600-h.p. Willans engine, at £2,623. 


Wackney.—The Borough Council have accepted the tender of the 
British Westinghouse Company, Limited, for additional generating 
plant, at £9,546, and that of Ashton and Frost for condensing plant, 
at £2,199. 

London.—The Metropolitan i es Board have accepted the 
tender of F. J. Coleby and Co., 7, Thayer-street, Manchester-square, 
W., for installation of electric fire-alarm systems at the Eastern and 
Western Hospitals, at £425. 

Newport (Mon.).—The Town Council have accepted the tender of 
the Electric Construction Company for ths supply of a second 
balancing machine at their power station, at £134 ; also the tender of 
Messrs. R. W. Blackwell for a tower wagon, at £75. 


York.—The Town Oauncil have accepted the following tenders for 
motors required for working the destructor: Electrical Oompany, 
Limited, London, one 8-h.p. motor, one 17-h.p., and one 20-h.p., at 
£252. 15e.; D. Bruce Peebles and Co., Edinburgh, one 4-h.p., at 
£39. 15s. 

Bermondsey.—The contractors (Messrs. Crompton and Co., 
Limited) for the arc light extensions recently PART have accepted 
the tender of Messrs. wland Oarr and Co., Lime-street-square, 
E.C., for the arc lamp pillars, C.I. switch pillars, and special wall 
brackets required. 

Stockport. —The Tramways Committee have accepted the tender of 
W. Scott, Limited, Leeds Steelworks, for the supply and delivery of 
about 645 tons of grooved steel girder trainway rails, 15 tons of 
tie-bars, and the special work (including points, crossings, and 
curved rails) in two junctions. 

8 e.—The Stalybridge, Hyde, Mossley, and Dukintield 
Tramways and Electricity Buard have accepted the following tenders 
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for the supply and erection of overhead electrical equipment of lines 
and car-sheds: Dick, Kerr, and Co., Limited, 110, Oannon-street, 
E.C., overhead ed ee daa W. Starrs, Sons, and Co., Limited, Staly- 
bridge, erection of superstructure for main generating station; E. F. 
Blakeley and Oo , Vauxhall Ironworks, Liverpool, ironwork for main 
generating station. 

Batley.— The Town Council have ning is the following tenders ; 
Callender’s Cable Oonstruction Company, Limited, London, tramway 
and lighting feeders ; E. M. Evans, Manchester, station lighting, etc.; 
British Insulated and Helsby Cables, Limited, Prescot, overhead 
equipment; J. G. Statter and Co., Birmingham, lighting and traction 
switchboard, subject to this special condition: that if by reason of 
any circumstance the switchboard cannot be completed by the date 
specified, the contractors agree, at their own expense, to supply such 
temporary apparatus as shall give such a supply of current as the 
Corporation may require. 

Darlington.—The Corporation have received the following tenders 
for light railways and electricity works extensions : 


Specification No. 11. — Boiler. 


R. Taylor and Sons, Marsden, Yorks (accepted) ......... £630 0 0 
Hewitt and Kellett, Bradford................................. 643 0 0 
J. and J. Horsfield, Dewsbury .............................- 650 0 0 
Foster and Sons, Preston FM ER 655 0 0 
Yates and Thom, Black buen eee 670 0 0 
E. Danks and Co., Limited, Oldbury ..................... 670 0 0 
Clayton and Son, Limited, Leeds .................. . ...... 678 0 0 
Holdsworth and Sons, Bradford .............................. 687 0 0 
J. Marshall and Co., Motherwell ........ NETT 695 0 0 
J. Musgrave and Sons, Limited, Bolton 697 0 O0 
J. Thompson, Wolverhampton 700 0 0 
Hawkealey, Wild, and Co., Sheffield........................ 700 0 0 
Riley Bros., Stocktoo n 705 15 0 
D. Adamson and Co., Dukinfield ........................... 705 0 0 
D. Stewart and Co., Limited, Glasgow..................... 722 0 0 
Abbot and Co., Limited, Gateshead ........................ 750 0 0 
Tinkers, Limited, Hyde, Manchester 760 0 0 
Davy Bros., Limited, Sheffield ................. pce d E TIO 0 0 
Teasdale Bros., Darlington 778 0 0 
W. Arnold and Oo., Burnlẽg¶‚xdddd ... r 1,050 0 O 


Specification No. 12. —Extension pipework. 
Wheeler Condensing and Engineering Company, 


Crompton Bros., Limited, Sslisbury House, London 

JJ ——————— Pe 
E. le Bas and Co., 18, Billiter-street, London, E.C. ... 
Thornton and Crebbin, Hammerton-street Ironworks, 


179, Queen Victoria-street, London, E.C. ......... 870 0 
Bertrams, Limited, St. Katherine's Works, Sciennes, 

Edinburgh (acceptedſ·²u PPP UE 922 0 
D. Stewart and Co., Limited .......................... . 961 0 
Foster Bros., Limited, Wednesbury ......... . ............ 977 0 
Babcock and Wilcox, Oriel House, Farringdon.street... 995 0 
J. Spencer, Limited, Globe Tube Works, Wednesbury 1,000 0 
Aiton and Co., Hythe-road, Willesden... .................. 1,014 0 
Sir Hiram Maxim Electrical and Engineering, Company, 

Limited, Gracechurch-streee Q 1,057 0 
Teasdale Br‚‚‚ ; a6 1,085 0 

0 
6 


000 oO oco ocooooo o 


Bradford au rea ß Fede oa teenies VT Fara 1,211 0 
J. Abbott and Co., Limiteeeeee“lnMl.·ͤ — 3 q3„ 1,317 10 
Thomson, Son, and Co., Limited, Dundee 1,360 
J. Musgrave and Sons, Globe Ironworks, Bolton ...... 1,578 0 
J. Carter and Sons, Stalybridge.............................. 2,054 15 

Specification No. 15. —Tramway feeders. 

Anchor Cable Company, Limited, Leigh.................. 1891 1 O0 
W. T. Glover and Co., Manchester (accepted) ......... 2,257 5 3 
Siemens Bros. and CoVVVUPUL iii . . . q . 2.294 19 0 
W. T. Henley's Telegraph Works Company ............ 2.304 7 9 
Electric Company) eem emen 2352 6 4 
St. Helens Cable Company, Limited, Warrington ...... 2,409 18 6 
St. Helens Companßꝙꝓꝝꝝ . . 2,477 14 4 
W. F. Dennis and Co., London .............................. 2,498 10 0 
Johnson and Phillips, Old Charlton . 2,550 2 9 
W. T. Glover and Co. (alternative tender).............. 2,551 11 5 
British Insulated and Helsby Cables, Limited, Prescot 2,575 19 8 
Callender’s Cable and Construction Company, Limited 2,638 9 5 
St. Helens Cable Company, Limited (alternative tender) 2,643 1 10 
W. Griffiths and Oo., London eee 2,888 10 4 
Electrical Company, Limited ................................. 5,115 18 3 


5 No. 14.— Permanent way. 
Macartney, McElroy, and Co., Limited, London 

J. G. White and Co., Limited, London. 57,502 15 
J. G. White and Co., Limited (alternative tender, 


2 
8 
Yee dur METTE ODER 37,624 0 2 
Macartney, McElroy, and Co., Limited (alternative 
(/ ⁰ ² . y; . Uo ed nes 57,695 12 6 
W. and J. Lant, Darlingtoͥ?eo nn. „285 6 9 
R. Blackett and Sons, Darlington  ........................ 38.508 0 6 
Dick, Kerr, and Co., Limited, London 38,638 18 0 
Dick, Kerr, and Co., Limited (alternative tender) ...... 59,824 10 6 
Bennie and Thompson, Warrington ........................ 39,188 9 8 
E. Nuttall, Manchester «%“kö 39,204 5 4 
T. I. Dixon and Sons, Castleford, Yorks............... .. 41,327 9 5 
A. Krauss and Son, Atherton 42,735 11 7 
A. Graham and Sons, Huddersfield | ........................ 42,751 15 1 
G. Freeman and Sons, Oldham . ,186 11 
J. J. Robson, Newceastllletlellkl 3 33é 43,294 10 0 
W. Griffiths nd, 8 45,851 1 2 
R. C. Brebner and Co., Edinburgh ........................ 55,570 13 : 


A. Stark and Sons, Glasgow 


„„ „%%% „% „„ „ „ „ „ 0 9-0 0 000 „„ „„ 0 8 
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Isle of Man Tramways.— Messrs. Kincaid, Waller, Manville, and 
Dawson, the consulting engineers to the Manx Electric Railways 
Company, Limited, have placed an order with Witting Bros., Elec- 
trical Engineers and Contractors, Limited, London, for the complete 
re-equipment of the line. The order includes two 300-kw., 7,000-volt, 
25-cycle, three-phase generators (with exciters), directly coupled to 
triple-expansion Belliss engine, static transformers to the extent of 
900 kw., six rotary convertefs of 150 kw. each, one three-phase, 
7,000-volt induction motor of 80 b.h.p., four high-tension switch- 
boards, four traction switchboards, 13 feur-motorcar equipments 
complete, together with accessories and spare parts for the whole of 
the above. 

West Ham.—The Council have accepted the following tenders. 
Mr. James Kk. Bock, A. M. I. E. E., borough electrical engineer: 
Macartney, McElroy, and Co., 53, Viotoria-street, S.W., overhead 
equipment ; Tudor Accumulator Company, 16, Victoria-street, S. W., 
accumulators ; Harris Patent Feed. Water Filter, 73, Queen Victoria- 
street, E.C., purifier ; British Insulated and Helsby Calles, Prescot, 
Lancs., cable, boxes, ete.; Reason Manufacturing Company, Lewes. 
road, Brighton, house cut-out boxes; Wiggins and Rihll, Victoria 
Docks, E., engine-room stores; Geipel and Lange, Parliament. 
mansions, S.W., meters; British Electric Transformer Company, 
Hayes, Middlesex, transformers ; Cryselco Company, Bedford, incan- 
descent lamps. 

Hammersmith.—The Borough Council have accepted the follow- 
ing tenders for annual contracts: Brockie-Pell Ar: Lamp Company, 
arc lamp accessories at £69; General Electric Company, arc 
lamp globes and lamp shades, £35 ; Mr. F. Henrion, carbons, £217 ; 
Mr. A. A. James, commutator brushes, £44; Johnson and Phillips, 
electrical goods (accessories), £19; Johnson and Phillips, electrical 

(insulating), £41; F. Bird and Co., files, £42; Anchor Oable 

m , insulated wires, £205; the General Electric Company, 
2199; F. Bird and Oo., metals, £89; A. Duckham and Co., oils, 
£48; J. Gibb and Co., packing and jointing materials, £49 ; Elec- 
trical Supplies and Rubber Company, rubber goods, £21; J. Gibb 
and Co., screws, £57; F. Bird and Co., tools, £75. 

London County Counoil.—The Highways Committee have 
received the tollowiny tenders for the supply of the high and low 
tension and exciter switchboards required for the three sub-stations 
to be established at the Elephant and Oastle, New Cross, and 
Camberwell respectively : 

Whole tenders. 
J. G. Statter and Co., Birmingham ........................ 
British Westinghouse Electric and Manufacturing . 


£5,291 13 


1 

Company, London (accepted) . 5,367 14 2 
Cox-Walkers, Darlington . . . 0 5,972 16 2 
Cowans, Limited, Manchesterõr . 7,100 0 0 
Electric Construction Company, Wolverhampton ...... 7,595 6 8 
Ditto (alternativeꝛꝛꝛeꝛe e . . 9,140 18 8 
Ditto (alternativeꝛꝛꝛꝛꝛꝛ . — 9,940 18 8 
Siemens Bros. and Co., Londooo nn . 8,092 17 0 
General Electric Company (1900), London ............ . 10,388 2 0 


The following tenders were also received for portions only : 
Low-tension and exciter switchboards. 
Consolidated Telephone Construction and Manufactur- 
ing Company, Limited, London........................ .. 2,680 7 10 


Low-tension switehboards only. 
B. Thomas, Manchester VS 
Johnson and Phillips, Old Charlton ........................ 
Kelvin and J. White, Limited, Glasgow .................. 
A. Reyrolle and Oo., Limited, Hebburn-on-Tyne 
Electric and Ordnance Accessories Company, Limited 
(Vickers, Sons, and Maxim, Limited), Birmingham 

8. H. Heywood, Reddish .................................... 3,540 0 
The offer of the St. Helens Cable Company for laying mains for 

& 


subetituting electric lights for the pes lamps now on Waterloo Bridge, 
at £380. 7s. 6d., has been accepted. 


N 
8 
e 

OO 98000 


BUSINESS NOTES. 


TRACTION. 


Branksome.—The Urban District Oouncil have appointed a Tram- 
ways Committee. 

Birkenhead.—A 14d. fare has been inaugurated on the Corporation 
tramway system. 

Dublin.—The tramway company have decided to proceed with the 
extension of the lines to Drumcondra. 

Burnley.—The Town Oouncil are about to invite tenders for the 
construction of certain branch tramways. 

Hartlepool.—The question of the extension of the tramways 
tenure has been deferred for a period of six months. 

Pemberton.—Tenders are to be invited by the Urban District 
Council for the work of laying the proposed tramway in Warrington- 
road 


Taff Vale Railway.—At a special meeting at Cardiff last week 
the shareholders sanctioned the Bill to work their railway by electric 
power. 

Dakinfield.—A resolution was adopted by the Town Council at 
their last meeting in favour of the provision of a tramway to the 
county bridge at Whitelands. 

Bournemouth.—The Tramways Committee have been vested with 
executive powers in negotiating with the neighbouring authorities in 
eennection with tramway matters. 
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Stookport.— The Town Council are opposing the Macclesfield and 
District Tramways Bill. 

Barnet.—The Urban District Council propose to petition 5 
the confirmation of the County of Hertford i Barnet and Bushey) Light 
Railway Order by the Board of Trade. 

Highgate.—A commencement has been made with the work of 
widening the Archway-road, preparatory to the laying of the pro- 
posed tramway along that thoroughfare. 

Dudley.—At the last meeting of the Town Council the Mayor said 
he hoped that before his term of office expired plans would be deposited 
for a light railway to the Rowley boundary. 

Dudley and Stourbridge Tramways.—The Staffordshire Council 
have lodged a petition in opposition to the Budley, Stourbridge, and 
District Na Bill, which they intend to oppose in committee. 

Horsforth.— The Board of Trade have granted the Urban District 
Council's application ſor an order for the construction of tramways 
within their district. The estimated cost of the scheme is £47,938. 

Audenshaw.—Information has been received by the District 
Council from the Manchester Oorporation that it is intended to 
construct the tramway on Audenshaw-road as early this year as 
possible. 

Halifax.—A proposal to accept advertisements on the tramcars 
was vetoed at the last meeting of the Town Council by one vote. Part 
of the tramway in Huddersfield-road is to be doubled at an estimated 
cost of £2,103. 

Swansea.—Traffic on the tramways was delayed for a short time on 
Thursday last week owing to the breakdown of an overhead wire. The 
damage was repaired in about a quarter of an hour and the regular 
service resumed. 

Valencia.—The Direction-General of Public Works has authorised 
the Sociedad Valenciana de Tranvias to replace horse traction by 
electric traction on the tramway from Valencia to Grao on certain 
specified conditions, , 

Rochdale.— Mr. E. M. Lacey, the consulting engineer for the 
tramways, has been requested to prepare plans and specifications for 
the construction of those portions of the tramway system which lay 
outside the borough. 

Leamington.—The Town Council have refused consent to the 
proposal of the Leamington and Warwick Electrical Company to lower 
the road under the railway bridge at Milverton to permit of double- 
deck cars being used. 

Notts.—Work along Hartley-road in connection with the new 
electric tramway route is now proceeding, the roadway being raised 
on either side so as not to give too great a curvature from the crown 
when the metals are introduced. 

Middlesbrough.—Mr. J. Clifton Robinson, the managing director 
of the Imperial Tramways Company, has had an interview with the 
Middlesbrough Streets Committee with regard to the proposed 
extensions of the tramway system. 
 Airdrie.—The Town Council have refused to contribute towards 
the cost of causewaying between the rails of the proposed tramways 
and 18in. on either side of the track, deciding that the company must. 
bear the whole expense of this work. 

Broughty Ferry.—Negotiations between the Town Council and 
the tramways company with reference to the scheme for a tramway 
between Dundee and the burgh are almost concluded, and an amicable. 
agreement is expected to be reached. 

Maocolesfield.—The Town Council are taking steps to obtain 
several amendments of the company's Bill this session to authorise & 
tramway scheme for the district. An important point at issue is 
whether the gauge shall be 4ft. 8in. or 3ft. Oin. 

Colchester. —Objections by certain owners and occupiers have been 
lodged with the Tramways Committee in reference to the proposed 
doubling of the line of Tramway No. 1, also to the proposed addi- 
tional passing-place near the end of Park-road. ! 

Ealing.—The Higlways Committee of the Town Council have 
received from the London United Electric Tramways Company plans 
of proposed tramway extensions in the district. A special meeting of 
the committee is to be held to consider the matter. 

Dundee.—At a meeting of the tramway employés the resolution of 
the Town Oouncil to take a plébiscite on the Sunday car question was 
discussed. There was a large attendance of the men, about 100 being 
present. The men voted unanimously against Sunday cars. 


Devonport.—The Light Kailway Oommissioners have reserved 
their decision on the application of the Devonport Corporation for 
an order to authorise the construction of a light railway to 
Crownhill until the Plymouth Corporation Bill has been considered 
by Parliament. 

Dewsbury.—The introduction of a double-track electric tramway 
in Halifax-road, which is a narrow thoroughfare, has given rise to a 
strong desire that a supplementary road should be opened if possible. 
The matter has been referred to the General Purposes Committee for 
an estimate of cost. 

Exeter.—The town has followed up its postcard plébiscite by again 
declaring itself, in an official vote, in favour of municipal electric 
tramways by a majority of nearly three to one. The result of the 
plébiscite was: votes in favour of trams, 7,581; against, 3,595— 
majority in favour, 3,986. l 

Bury.—The Tramways Committee have agreed to support the 
proposal for the transport of merchandise from the Liverpool docks 
to towns in South Lancashire, but without pledging themselves to 
details. The question of the rearrangement of the fares on the 
tramways has been deferred. 

Ayr.—A lively discussion took place at the meeting of the Town 
Council this week with reference to the proposed doubling of the 
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tramway between the grammar school and St. Leonard’s Church. 
Eventnally a motion to refer the question back to the committee was 
carried by nine votes to eight. 


Ravensthorpe.—The agreement between the Council and the 
British Electric Traction Company respecting the widening of the 
road at Shepley Bridge and alteration of the pass-by has been 
approved. The company hope to have the trams running to Shepley 
Bridge in about a week’s time. 

Lincolnshire Light Railway.—Strong efforts are bein 
put forward the proposed light railway between Brigg and Lincoln, 
and both the Dunholm and the Welton Parish Councils have 
written to the Welton District Council strenuously urging the giving 
of support to the promoters of the scheme. 

Notts and Derbyshire Scheme.—Lord Middleton and the Derby- 
shire Oounty Council have petitioned the House of Lords to be heard 
hy counsel against the Nottinghamshire and Derbyshire Tramways 
Bill. There are seven other petitioners against the Bill, including the 
Derby Corporation and three railway com panies. 

Sheffield. —The Tramways Committee have adopted 4d. stages on 
the new route along Penistone-road. The recent trials of the covered 
tramcar on various sections of the Corporation tramways have evidently 
given great satisfaction to the authorities. The Tramways Committee 
have decided to order 30 more cars of the same type. 

Handsworth.—A joint meeting of members of the Urban District 
Council and a number of ratepayers on Wednesday agreed to oppose 
the South Staffe Tramways Bill for conferring further powers upon 
the company for the construction of additional tramways and working 
the tramways by electrical power and other purposes. 

Newcastle. — The £128,000 further loan which the Tramways 


made to 


Committee propose to ask the Board of Trade to sanction is in 


respect of moneys already spent over and above the amount of the 
loans previously obtained. Some 4,350 square yards of land have 
been acquired by the committee as a site for car sheds. 

Collision.—4A collision occurred on Monday between two tramcars 
in Grainger-street, Newcastle. One car for Osborne.-road, whilst near 
St. Johns Church, and another car from Byker collided, through, it 
is believed, a defect in the working of the points. There were several 
persons in the last-named car, but no one was injured. 


Walsall.—It is proposed to extend the tramway from the present 
terminus over Walsall Wood canal bridge at an estimated cost of 
£2,500. The Corporation have declined an offer from the British 
Electric Traction Company to lease from the Corporation the whole of 
the authorised tramways within the borough upon terms. 


Newcastle-under-Lyme.—The consent of the Town Council has 
been obtained by the Potteries Electric Traction Company to construct 
double lines in lieu of the existing single lines in the borough, and 
also for permission to construct a proposed siding into the Midland 
Coal, Coke, and Iron Company's premises in Brunswick-street. 


Shelf.—The local tramway company have applied to the Board of 
Trade for the appointment of an arbitrator to fix the terms on 
which the transfer of their undertaking shall be made to the Brad- 
ford Corporation. This has been rendered necessary through the 
inability of the two parties to arrive at an arrangement as to terms. 


Lowestoft.—A consignment of rails for the electric tramways has 
arrived in the town, the barge conveying them, which had been towed 
over from Flushing, reaching Lowestoft on Tuesday. A double liue of 
tramway in lieu of a e line is to be laid on the Regent-road route. 
Application is to be made to borrow £774 for paving in connection 
with the scheme. 


Yardley.—The Worcestershire County Council have declined to 
consent to the Birmingham District Tramways Bill for the construc- 
tion of tramways in this district, as their requirements have not been 
complied with. It will be remembered that the Yardley Council and 
the company have already arrived at an agreement for the construction 
of the proposed lines. 

Elland.—The chairman of the District Council has given notice of 
motion that the Halifax Corporation be asked to transfer to the Elland 
Council their tramway powers relating to Elland, and to release the 
District Council from all obligations connected therewith. It is 
believed that Elland will ask the British Traction Company to connect 
their tramways with the district. 


Salford.—At Wednesday's meeting of the Town Council, the heads 
of agreement with Manchester with reference to a through tramway 
service were approved. A long discussion ensued with reference to 
the acceptance by the Tramways Committee of the tender of tho 
British Westinghouse Company for the supply of 50 cars, but eventually 
the committee'a action was ratified. 

Newport (Mon.).—The Electricity and Tramways Committee 
recommend the construction of a siding for the tramways in Clarence- 
place into Rodney-road to meet E passenger steamers in the 
cummer months and the crowds coming from the athletic grounds, at 
a cost of about £1,000. A trial run was made last week with one of 
the new electric cars with satisfactory results. 

Swadlinoote.—4A special meeting of the Swadlincote Urban Dis- 
trict Council has been held to consider the draft order, as proposed 
and forwarded by the Light Railway Commissioners. The order 
contains three clauses which were opposed by the Swadlincote Urban 
District Council, The special committee recommended that the draft 
order be accepted, and a resolution adopting the report was carried. 

Automobile Contracts. —The Lisbon Diario do Governo of Feb. 23 
contains a notice calling for tenders, which will be opened at 1 p.m. 
on May 25 next, for & concession to establish and work for 15 years 
lines and services of automobiles for the transport of passengers and 
merchandise in the districts of Loanda and Lunda. A provisional 
deposit of 2,500 milreis, or about £417, is required to qualify any 
tender. 


Batley.—The Town Council have sealed their petition against the 
Dewsbury, Batley, and Biretall Tramways Bill, and resolved to appl 
to the Board of Trade for the appointment of an arbitrator to settle 
the price to be paid by the Corporation for the Bradford-road line. 
All negotiations with the British Electric Traction Company have 
been broken off, and the Corporation intend to vigorously push orf 
their own scheme. 


Gosforth.—The report of the Roads and Highways Committee, 
presented at the last meeting of the District Council, stated that the 
‘Tyneside Tramways Company could not promise a commencement 
with the Coxlodge tramroad this summer, and that the Newcastle 
Corporation 1 to an out the extension of the trams to 
Henry-street by June 5, but that they could not bind themselves to 
undertake the work by that date. 

Southampton.—The Tramways Committee are adopting further 
1d. sections on the tramways. The borough treasurer has submitted 
an estimate for the undertaking for the ensuing financial year. The 
actual receipts up to March 31 are stated to be £11,708, and the 
estimate for the year ending March 31, 1904, is £9,746. The Tram- 
ways Oommittee have resolved that out of the profits for the past 
year the sum of £5,000 be applied in relief of the borough rates. 


Sunbury.—4A letter was read at the last meeting of the District 
Council asking the Council to object to Clause 15 of the London 
United Tramways Bill, on the ground that if the company were 
allowed to supply electric light without a provisional order they could 
only serve the cream of the district. It was decided to write to the 
tramway company that if they would agree to obtain the sanction of 
the local Council before supplying light, and a clause to this effect was 
inserted, the opposition would be withheld. : 


Glasgow.—The Corporation tramways last week carried 3,309,546 
ngers, and drew in fares £12,128. 18s. 8d., compared with 
,929,068 passengers and £10,765. 7s. 5d. in fares for the correspond- 
ing week of last year. Since June 1 last, the commencement of the 
financial year, the passengers carried number 133,425,195, and the 
fares amount to £489,275. 9s., being, compared with the 55 
period of the previous year, an increase on the former of 6, 511, 188, an 
on the latter an increase of £14,293. 88. 7d. 


Erith.—At a meeting of the Woolwich Borough Council last week 
the town clerk was instructed to take the necessary steps to oppose 
the Erith Tramways Bill. The London County Council are also 
opposing it. The Woolwich Council maintain that though the tram- 
way is urgently needed, the expense of its construction ought to fall 
upon the London County Council. Officers from the latter Council 
have surveyed the pro route, and state that it would cost the 
London County Counoil £91,000 to construct. 


Torquay.—Reporting at the last meeting of the Town Council on 
the failure of the recent application of Traction and Power, Limited, 
before the Light Railway Commissioners, the Town Clerk said the 

uestion of tramways would still have to engage the attention of the 
Couneil. The Mayor said he gathered that another company was 
likely to make an application for power to construet tramways in the 
town and district. The matter could not be put olf sine ic. Under 
their resolution the town clerk had authority to negotiate with other 
companies. 

Blackpool.—In moving the Kd ag of the Tramways Committee’s 
proceedings at the last meeting of the Town Council, Alderman Brodie 
pointed out that the 2d. minimum tram fare on the promenade would 
come into operation for Easter weck, and then from June to September. 
He regretted that they could not keep to the ld. fares, but that was 
impossible at present on account of the difficulty they had in dealing 
with the traffic on the single lines. When the promenade widening 
was complete he hoped they would be able to keep the 1d. fares all the 
year round. 

Sunderland and South Shields.—A public meeting of the 
inhabitants of Clesdon and district to consider what measure of 
support the district should give to the Sunderland and South Shields 
Light Railway Bill was held on Wednesday. A resolution was 
adopted, ‘‘having regard to the very inadequate railway facilities 
poc for the increasing needs of the district by the North-Eastern 

ilway Company, this meeting hereby resolves to support by all 
legitimate means the South Shields and District Tramways Bill now 
before Parliament." 

Llandaff and Dinas Powis.—It was reported at a meeting of the 
Rural District Council last week that deputations from the Council 
and the Cardiff Corporation met with regard to the extension of the 
electric tramways outside the borough as far as the entrance to the 
lake at Roath Park and the Llandaff Fields, but the Board of Trade 
have since informed the Corporation that they have no power to 
sanction the extension of the tramways outside their district. It will 
thus be necessary for the Corporation to obtain an Act of Parliament 
to construct tramways outside the borough. 

Paisley.—Mr. William Murphy, the promoter of the electric 
tramways scheme for the district, has written the town clerk to 
the effect that the line between Hawkhead-road, Paisley, and John- 
stone will be open for traffic during the coming summer, and he 
hopes to have the line from Paisley Cross to Renfrew finished 
before the end of the year. As regards the number of cars to be 
used, he thinks 20 will accommodate the company’s ordinary traffic, 
but if the Glasgow Corporation exercise their running powers it is 
hard to say how many cars may be run to and from Paisley Cross 
on occasions of holiday traffic. 

New Issues.—The list of subscriptions closes on Monday for an 
issue at par of £40,000 44 per cent. first mortgage debenture stock, 
redeemable at £105 per cent., 37,500 6 per cent. cumulative prefer- 
ence and 17,460 ordinary shares of £1 each, by the Gravesend and 
Northileet Electric Tramways, Limited, which has a share capital of 
£80,000. The prospectus states that it is estimated that the total 
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whether his attention had been called to five railway private Bills 


capital . on the lines in preparing them for electric 
traction will amount to £115,400. Part of the capital expenditure 
has been provided by the issue of 20,040 ordinary shares, and the 
present issues are made in order to provide for the balance of cash 
required. 

Tramway Ambulance Classes. — The ambulance classes which 
have been held for the employés of the Glasgow Corporation tramways 
during the past winter, were brought to a close by a competition in 
the Waterloo Rooms, Waterloo-street, on 4th inst. In all, 16 teams 
entered for the competition, which was held under the auspices of the 
St. Andrew's Ambulance Association. The first place in the competi- 
tion was taken by Whitevale team, with 276 points out of a possible 
3500. Second place was gained by Kinning Park No. 1 team, with 265 
points, and third place by Kinning Park No. 2 team, with 264 points. 
Gold medals are to be awarded to the members of each of the first 
three teams. 

Perth.—At a meeting of the Town Council this week, Councillor 
Macpherson made a statement regarding a meeting which the Special 
Tramways Committee had had with the directors of the tramways 
eompany in reference to the proposed purchase of the system by the 
Corporation. He reported that Mr. More, their consulting engineer, 
had placed a valuation of £21,292 on the tramway system, and the 
Tramways Committee recommended the Town Council to offer £21,800 
for the tramways, which sum the directors were prepared to accept. 
The agreement between the Tramways Committee and the directors 
was ratified. The Corporation's tramway provisional order will now 
be unopposed. 

Rochester.—4A special meeting of the Town Council was held last 
week to consider a report of the mways Oommitt3e as to an offer 
received from the Ohatham and District Light Railway Company, with 
& view to an arrangement being come to between the Oorporation and 
the company with des to the tramway scheme for the city. The 
heads of agreement that were agreed on propose that the Corporation 
shall construct and own all the tramways in the city and grant a lease 
of lines when completed to the company. In return the company 
undertake to Pel to the Corporation 64 per cent. on the capital outlay 
annually and a further £1,000 per annum in respect of street 
improvements, 

Trafüo Returns.—Anglo-Argentine, £933 increase; 
Barcelona Ensanche y Gracia, £87 increase; Barcelona, £23 decrease ; 
Brisbane, £26 increase (month of February, £9,501, increase £360) ; 
British Columbia Electric (month of January), £1,340 increase ; 
Buenos A and Belgrano Electric, £549 increase (month of 
February, £12,221, increase £1,639) ; Calcutta, £617 inorease ; Cape 
Town (month of January), receipts £17,191, expenditure £10,043 ; 
Isle of Thanet Electric, £35 decrease; Mexico Electric (month of 
February), receipts £40,000, expenditure £24,870; Perth Electric, 
£43 increase; Port Elizabeth (month of January), receipts £4,500, 
expenditure £2,258. 

Coventry.—The Coventry Electric Tramways Bill on Saturday 
came before Mr Jeune at the House of Commons, for proof of compli- 
ance with the Standing Oorders, in respect of an additional provision 

sented with the object of making it absolutely clear that the 

rporation of Coventry are to be empowered to work as well as to 
purchase the tramways sought to be authorised by the Bill. On the 
penne that the notices for the petition had been published too late, 

. Jeune held that there had been a technical non-compliance, but it 
is confidently expected that, when the Bill comes before the Standing 
Orders Committee, compliance with Standing Orders will be dispensed 
with and the Bill allowed to pass. 

Camberwell.—The County Council are about to proceed with the 
work of laying the cables for the Pope electric tramways in this 
district. A letter has been received by the Borough Council from the 
County Council in reference to the support given by the Borough 
Council to the request of the Bermondsey Borough Council for the 
County Council to include a clause in their next General Powers Bill 
making it compulsory on companies causing diversion of traffic to pay 
for damage occasioned thereby to the roads to which traffic is diverted, 
stating that the whole question of the control to be exercised in the 
breaking up of streets is being considered by the County Council, and 
eareful consideration will be given to the point raised. 


Rradford.—4A memorial, signed by 420 persons, has been presented 
asking the Tramways Committee to extend the penny stage on the 
Thornton-road line from Four Lane Ends to Fairweather Green. The 
Tramways Committee are making trial runs this week with a covered 
car after the pattern of those in use at Liverpool. At the meeting of 
the City Council on Tuesday, on the minutes of the Tramways Com- 
mittee, which recommended advances of salaries, a councillor moved 
that these be deleted, on the ground that the tramways were not suffi- 
ciently well managed to justify any advance. The Deputy-Chairman 
of the committee, while admitting that the management could still be 
improved, said that all connected with it were doing their best. The 
amendment was lost. 

City and South London Railway.—The Company have asked 
the City Corporation to support their Bill enabling them to extend 
their line from the Angel, Islington, to Euston, and to take over the 
powers of the City and Brixton Company. The Streets Committee 
recommend that the Bill be generally approved, provided that a sum 
of £15,000 be deposited with the Corporation as a guarantee for the 
proper completion of the work within the City. The same committee 
advise the Corporation to support the Bill for the construction of the 
proposed City and North-East Suburban Electric Railway, from the 
City to Waltham Abbey and Southgate, on the understanding that 
there shall be no physical junction under the Hackney-road, and that 
£20,000 be deposited with the Corporation as guarantee for the scheme 
being properly carried out. 

Tube Railways and Subsoil.—Mr. Kimber asked the President 
ef the Board of Trade in the House of Commons on the 5th inst. 
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which had been introduced containing provisions authorising the 
railway companies to use the subsoil of any street without making any 
compensation. Mr. G. Balfour: ‘‘ My attention has been directed to 
this subject. The point is not a new one. I express no opinion onthe 
legal point as to whether owners of adjoining house property are entitled 
to compensation for subsoil taken from the streets in front of their 
property, but I understand that it is contended on authority that no 
such right exists. Committees have, on the other hand, given owners 
of property special clauses providing for their protection in case of 
damage to property. The matter is, I think, one for committees to 
deal with, and does not call for the intervention of the Government.” 


Kirkcaldy.—At this week's meeting of the Town Council the ques- 
tion of extending the tramways was under consideration, and on the 
recommendation of the committee the following extension of the 
route was agreed upon—from High-street up Whytescauseway, along 
Bennochy-road, Victoria-road, Nairn-street, and Junction-road, with 
a branch to the Beveridge Park along Abbotshall-road from the corner 
of Wemysfield to Raith-gate. It was also decided to appoint Messrs. 
Kennedy and Jenkin consulting engineers for the extension, which is 
to be proceeded with at once. The Clerk, in answer to a question as 
to the cost of the tramway and electric lighting schemes just finished, 
stated that the work had not yet beon measured up, but ipe 
mately the tramways would cost £44,000, including the purchase of 

roperties, while the electric lighting was expected to cost £47,000. 
it was intimated that since the cara commenced running the drawings 
amounted to £286, and 65,677 passengers had been carried. 

Manchester.—On April 1, according to present arrangements, the 
Oldham-road, Ashton Old-road, and Ashton New-road routes will be 
opened to the electric cars. The Tramways Committee have practi- 
cally agreed with the authorities at Ashton-under-Lyne to run through 
cars to that town as soon as the Ashton Council have settled matters 
with the tramways company, and it is hoped that a beginning may be 
made on April 1 of the equipment of the lines beyond the city boun- 
dary for electric traction. Negotiations with Oldham are also in pro- 
gress to a similar end, but no definite results can be announced at 
present. A rearrangement of the honrs of an for tramway drivers 
and conductors has been approved by the City Council with a view to 
meeting the desire of the men that their nine hours should be put in 
as nearly as possible in one shift. It is possible that the Board of 
Trade inspection of the Stretford route may be delayed until the new 
routes on Ashton Old-road, Ashton New-road, and Oldham-road are 


opened. 

Tramway Accidents. — Whilst engaged in hearing a claim for 
da in an accident attributed to the narrowness of the road at 
Bromley County Court on Friday, his Honour Judge Emden said 
he understood it was proposed to construct tramways in Bromley, 
and therefore he wished to say that in ene at Gravesend, where 
electric trams had just opened, he had already had three cases arising 
out of bad accidents there. At the last court during that week one of 
these accidents was proved to be entirely due to the fact that the 
tramway was constructed in a road too narrow for the pu The 
accident was absolutely due to that, and on the ground of the old 
adage that prevention is better than cure, he mentioned this in the 
hope that he would not have to try similar cases in Bromley, the 
thoroughfares of which were narrow. In the accident he had particu- 
larly referred to it was shown that, in consequence of the narrowness of 
the road, the traffic in order to pass the trams had to get on the other 
side of the road. 


Musselburgh.—Important statements in connection with the 
electric tramway scheme were made at the monthly meeting of the 
Town Oouncil on Tuesday, when the question was raised of the status 
of the National Electric Wiring omens: London, who were pre- 
pared to take up the joint schemes of Musselburgh electric tramways 
and electric lighting. The Convener of the committee said in anticipa- 
tion of that question he had made enquiries in regard to the status of 
the company, and the result was entirely satisfactory. Oorrespondence 
was read which showed that the promoters of the scheme had that day 
signed the agreement with Edinburgh Town Council ; that the transfer 
of the undertaking to the National Electric Wiring Company had been 
completed and a cheque for the purchase price forwarded ; that the 
ony were prepared to go on with the work as soon as, in view of 
certain legal difficulties, their solicitors advised them it was safe; and 
that the company thought they could begin the work iu three or four 
months, such time being required for the preparation of specifications, 
ete. The Council expressed the utmost satisfaction at these announce- 
ments. 

London County Council and Tube Schemes. —On Tuesday the 
London County Council discussed the proposal of Parliament to 
postpone certain tube railway Bills, but to proceed with four other 
Bills. Mr. Radford announced that the President of the Board of 
Trade had refused to receive a deputation proposed to be sent by the 
Council to urge the postponement of all tube Bills until the Royal 
Commission on London traffic had reported. Mr. W. H. Dickinson 
said they ought to protest against the action of the Government. Mr. 
Beachcroft said he could not but think that there was some misunder- 
standing in the matter. He believed that the knowledge of the 
Council on the subject was greater than that of any Government 
department, and for that reason he thought the Council's views should 
be listened to. Colonel Probyn thought the Council should insist 
upon the promoters of these tube railways paying for the privilege of 
burrowing under London. In electric light matters they had a right 
of reversion after 21 years. Why the Council could not have the same 
powers in regard to tube railways he could not conceive. The report 
was then received. 

Tube Bills in Parliament.—On Wednesday, in the House of 
Commons, ou the motion for the second reading of the Charing Cross, 
Euston, aud Hampstead Railway Bill, Mr. Claude Hay moved the 
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rejection of the measure, holding that in view of the fact that the 
Government had decided to appoint a Royal Commission to enquire 
into the whole subject of London locomotion, it was undesirable, pending 
the report of the Commission, to put into the hands of monopolists 
a certain section of the through routes in London. Mr, J. Burns 
supported the rejection of the Bill. Mr. Bonar Law (for the Board of 

e) said that the Department had fully oonsidered allthese Bills. 
The measure before the House did not authorise the making of a single 
new yard of railway. It was my a Various Powers Bill to enable the 
carrying out of operations which the House had already authorised. Mr. 
Perks said that the Bill mainly authorised the purchase of additional 
land for improved stations, and provided for the Electric Traction 
Company to supply the current to the new line. There was a clause 
which provided for the transfer of the line to the Brompton and 
Piccadilly Company, but this the promoters would withdraw, in 
order that it might be considered by the Royal Commission. Mr. 
Hay accepted the assurance of Mr. Perks as to the withdrawal of 
the clause, and the Bill was then read a second time. The Oity 
and South London Railway Bill was also read a second time. 


Birmingham.—<A meeting of the City Council was held on Tuesday 
to deal with the ——— question, but owing to an offer which had 
been received on behalf of a London syndicate the meeting was 
adjourned. As our readers are aware, the City of Birmingham Tram- 
ways Oompany have offered to take over the whole of the tramways 
in the city, and to pay the Corporation £12,000 a year for the three 

ears ending July 1, 1906, £21,000 per Qu for the five years ending 

uly 1, 1911, and £33,000 per year for the remaining 16 years of 
the lease to July 1, 1927. On Saturday morning, however, a letter 
was received from Messrs. Batten, Proffitt, and Scott, of 52, Great 
George-street, S. W., on behalf of clients, offering to pay the Corpo- 
ration £21,000 per annum for the first three years ending July 1, 1906, 
and $54,600 per annum for 21 years ending July, 1927, or a total of 
£1,197,000, which is more by £528,000 than the offer of the 
local company. Alderman Beale, the chairman of the Tramway Com- 
mittee, at the meeting said the offer on the part of Messrs. Batten and 
Oo. had come as a bombshell, and the committee required time to 
consider it and to know who they were dealing with. me time ago 
an offer was received from the same firm, but it was not worth con- 
sideration ; but the present terms were quite different, and could not 
be lightly pushed on one side. The committee would desire to see 
someone connected with Mesers. Batten, Proffitt, and Scott, and 
someone in the nature of a client, so that they might find out who 
he was and who they were dealing with. In reply to questions, he 
said he did not know Messrs. Batten and Co., but they were a very 
r espectable firm, and they had mentioned the name of Mr. Harmood 
Banner, of Liverpool, who, one would think, would not lend himself 
to a foolish offer. The meeting was then adjourned, 


Horndean Light Railway.—Particulars are to hand of the new 
light railway from Portadown to Horndean, which, as briefly noted 
last week, was opened for traffic on the 2nd inst. The new system 
has been constructed on similar lines to the Portsmouth tramways, 
the same contractors, Messrs. Dick, Kerr, and Co., having executed 
the work in 12 months. The route is six miles long, starting on an 
embankment at Cosham, and joining Portsdown-road near the George 
Inn at the top of the hill. Thence the line continues down the road 
till near Purbrook, and thence the track runs mainly by the side of 
the road. The light railway is for the most part a single line, with 
frequent adnia, and has been constructed under the supervision of 
Mr. Glenn, C. E., Mr. E. Rotter, M. I. O. E., being consulting engineer. 
'The electric current is supplied by Portsmouth Corporation. This is 
conveyed from their power station—64 miles distant—on the three- 

hase system, at & voltage of 5,500, through duplicate mains, with 
k uent disconnecting boxes, in case of repairs, to a sub-station at 
Purbrook. Here are two motor-generators, each of 200 kw., which 
reduce the current to 550 volts on the line. The cars are of similar 
ttern to the Corporation vehicles, though rather smaller, and have 
been built by the British Electric Car Company, of Manchester. A 
distinct feature is the garden-seat arrangement of the seating accom- 
modation inside as well as out. This issaid to have many advantages, 
not the least of which is that it affords an uninterrupted view from 
the windows. The whole cost of the construction of the line is esti- 
mated at about £70,000. A frequent service of cars wi. be run, 
commencing with a 20 minutes’ service, to be increased in time to one 
of 10 minutes. The through fare is 6d., but a feature of the under- 
taking is the system of return tickets at cheap rates, and the children’s 
nniversal penny fares at school hours. 

Cardifi.—At a meeting of the General Purposes Committee on 
Monday, the tramways electrical engineer and manager (Mr. Ellis) 
presented the draft revenue account in connection with the electrical 
tramway system for the year ending March 31, 1903. This showed 
the revenue expenditure to be £54.372. 9s. 10d.; borough treasurer's 
estimate of loan charges, £16,150. 158. 5d.; insurance, £1,500; 
depreciation, £2,889. 18s. lld.; surplus profit, £4,106. 15e. 11d.— 
total, £79,020. Os. 1d. The income was as under: traffic receipts, 
£77,128. 16s. 4d.; miscellaneous receipts, £249. 7s. 10d.; current 
supplied to electric light department, £1,641. 158. 11d.—total, 
£79,020. Os. 1d. It should be noted that, so far as the expenditure 
is concerned, the amounts for February and March are estimates, and 
as to the income, the figures for March only are estimates. The elec- 
trical engineer further stated that the income for the year was sufficient 
to cover the whole of the loan charges, and therefore the sum of 
£9,299. 28. 7d. advanced out of the rates at the beginning of the year 
could be repaid. The report was adopted. Estimates for the ensuing 
year put the probable total income from the tramways undertaking at 
£103, 125, inst an expenditure of £102,483, leaving a profit of 
£642 A Hi the relief of the rates. At the meeting of the Parlia- 
mentary Committee on Tuesday a communication was read from the 
Board of Trade with reference to the application of the Corporation 
for a provisional order for the extension of the borough tramways, 


After intimating that the objections of the ratepayers’ association had 
been carefully considered, the communication stated that the Board 
had struck out the proposed extensions of the Ninian-road and 
Cathedral-road lines so far as they exceeded the borough lera 
but the Board saw no sufficient reason for refusing to sanction the 
remaining lines, and it did not seem necessary in the circumstances to 
put the borough to the expense of a local enquiry. The ratepayers’ 
association objected to the whole scheme of extension on the ground 
that the town could not afford the expenditure. 


London County Counoil —At the usual weekly meeting of the 
London County Council on Tuesday, the following resolution was 
agreed to on the recommendation of the Highways Committee: 
‘t That the estimate of £208,800 submitted by the Finance Committee 
be s Lx disi and that the expenditure on capital account be autho- 
rised of sums not exceeding that amount in respect of the construc- 
tion of the tramways subway authorised T e London County 
Oounmcil (Subways and Tramways) Act, 1902, between Southampton- 
row and the Victoria-embankment." The report of the committee on 
this matter has already appeared in these columns, Mr. Beachcroft 
has given notice of motion for a future meeting that it. be an instruc- 
tion to the Highways Committee to report (1) as to the cost of con- 
struction per mile of single track (exclusive of cars and power stations) 
of a tramway on the overhead system as compared with the conduit ; 
(2) as to the saving, if any, in working expenses and the time occupied 
in construction, in the one system as compared with the other; (5) 
as to the cbjections, if any, to a mixed system of overhead and 
underground traction, and the practicability of an exchange between 
the two systems ; (4) whether, inasmuch as the overhead system will 
inevitably prevail outside the county of London, there is any solid 
reason why the Counoil should not adopt the overhead system inside 
the county in those districts which are sufficiently removed from the 
erowded centre of London and where the local authorities concerned 
do not object. The following new committees have been elected : 
Special Committee on Locomotion and Transport—R. M. Beachoroft, 
J. W. Benn, W. W. Bruce, John Burns, E. A. Cornwall, W. Davies, 
G. Dew, W. H. Dickinson, H. P. Harris, Sidney Low, G. H. Radford, 
R. A. Robinson, Earl Russell, Lord Muy T. MeKinnon Wood. 
Highways Oommittee— J. A. Baker, R. M. Beachcroft, J. W. Benn, 
E. Browne, J. Ratcliffe Cousins, N. W. Hubbard, W. C. Johnson, 
Sidney Low, M. Mayhew, R. Parker, Hon. W. R. W. Peel, R. C. 
Phillimore, D. 8. Waterlow, T. Wiles, T. McKinnon Wood. 


Private BIIIs.— The following Bills have been read a second time 
in the House of Lords: Fife Electrio Power, Hastings Tramways 
(Extensione), Cleveland and Durham County Electric Power, Dudley, 
Stourbridge and District Tramways, Poole and District Electric 
Traction, and Taft Vale Railway. In the Commons the Ooventry 
Electric Tramways and the Newcastle-upon-Tyne Electric Supply 
Bills have been read a second time. Petitions in opposition to the 
following Bills have been deposited in the Private Will Office of 
the House ef Lords: the Antrim, Down, Armagh, and Belfast 
Electric Power Company by the Belfast Corporation and Belfast 
Harbour Commissioners; Carmarthenshire Electric Power by the 
Oarmarthenshire County Council and the Llanelly Urban District 
Council; the Hamilton, Motherwell, and Wishaw Tramways by 
eight petitioners, including the Olyde 1 Electrical Power Com- 
pany ; the North-Western Electricity and Power Gas by the Hyde, 

nley, and Stalybridge Corporations ; the Poole and District Electric 
Traction by the Ohristohurch Corporation ; and to the Worthing Cor- 
pen Tramways by the London, Brighton, and South Coast Railway. 

n the House of Commons petitions have been presented against the 
following Bills: Blackheath and Greenwich District Electrict Light 
by the Greenwich Borough and the Penge Urban District Councils ; 
the Central London Railway by six petitioners, including the West- 
minster Electric Supply Corporation, the Carron Company, and the 
Kensington Borough Council; the Oharing Oross, Euston, and 
Hampstead Railway by the South-Eastern Railway Oompany and the 
South-Eastern and Chatham Railway Companies ; the City and North- 
East Suburban Electric Railway by the East London Waterworks 
Company, the South-Eastern and Chatham Railways, and the Hackney 
Council; the City and South London Railway by the London, 
Brighton, and South Coast Railway Company ; the Clapham Junction 
and Marble Arch Railway (No. 1) by the London, Brighton, and South 
Coast Railway and the Westminster Electric Supply Corporation ; the 
Piccadilly and Brompton Railway (New Lines) by the Kensington 
Borough Council and others; the London County Council (Electric 
Supply) by the South Metropolitan Gas Company and the Westminster 
Electric Supply Corporation ; the London United Tramways by the 
Urban District Council of Twickenham and Molesey: the Metro- 
politan District Railway (Works) by the South - Eastern and 
Chatham Railway Companies; the North-West London Railway 
by the London and Brighton Railway and the "Westminster 
Electric Supply Corporation; the Romford and District Tram- 
ways by the Essex County Council; and the Ulster and Connaught 
Light Railways by the Midland Great Western Railway of Ireland. 
Mr. Kimber has given notice to move on the second reading of the 
Baker-street and Waterloo Railway (Transfer) Bill, the Central London 
Railway Bill, the Charing Cross, Euston, and Hampstead Railway Bill, 
the City and North.East Suburban Electric Railway Bill, and the 
Great Northern, Piccadilly, and Brompton Bill, That it be an 
instruction to the committee to strike out of the Bill all powers 
enabling the promoters to take, use, or damage the property of other 

ple or of the public without paying compensation." Mr. Campion 
has found Standing Orders to have been complied with in the case of 
the Blackheath and Greenwich District Electric Light Bill. The 
report of the Standing Orders Committee as to certain cases of non- 
compliance roported the Examiners of Private Bills in respect of 
several schemes now before Parliament was issued on Wednesday. 
Among the cases reported on was that of the Bill to enablethe London 
County Council to construct and work tramways, to make street 
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improvements, and for other purposes, and in regard to this the com- 
mittee recommended that the Standing Orders could be dispensed with 
and the measure allowed to be proceeded with provided that the 
wers to construct certain of the proposed tramways be struck out of 
the Bill. The lines in question are from Hampstead-road to the end 
of the Tottenham Oourt-road; from Shoot-up-hill, Hampstead, to 
near the Marble Arch ; from Trafalgar-road, Greenwich, to Poplar ; 
and from Deptford Bridge to Shooter's Hill-road and Woolwich-road. 
The resolution of the committee in respect of the Bill having been 
agreed to, the measure has been brought in and read a first time. 


: LIGHTING AND GENERAL. 


Swindon.—4A number of new electric mains are to. be laid. 

Macolesfield.—The Town Council intend to apply for an extension 
of their electricity supply order. 

Cromer.—The building of the electric light station and the cable- 
laying is proceeding satisfactorily. 

Sandbach.—The Urban Council will petition against the North- 
West Electricity and Power Gas Bill. 

8t. Edmunds. —Two small public lighting extensions esti- 

mated at about £42 each are to be rade 

The Hartlepools.—The Town Councils will 
Cleveland and Durham County Electric Power Bil 

Cheadle and Gatley.—The Urban District Council will petition 
against the North-Western Electricity and Power Gas Bill. 

Kidwelly.—The Town Council have decided to at once proceed to 
formulate a scheme for the lighting of the town by electricity. 

Middlesbrough.—The committee consider that now they only 
require the services of the resident engineer, and have said farewell to 
Mr. Hammond. 


Hastings.—Oolonel A. J. Hepper has held an enquiry into the 
1 of the Corporation for sanction to borrow £3,149 for 
e 


ectric supply purposes. 

Newquay.—The Urban District Council have decided to take the 
necessa 
electric light in the town. 

Bournemouth.—The National Telephone Company have obtained 


permission to erect overhead wires between the Royal Victoria Hospital 


and the new club in Poole-road. 

Pontypridd.—A 
District Council’s Bill by the Soyth Wales Electrical Power Distri- 
bution Company and frontagers. 


Sale,— Messrs. Fuller, Horsey, and Co. are advertising a clearance 


sale of a large stock of electrical fittings at 30, Snow-hill, London, 
E.C. Further particulars in another column. 

New Mills.—The Urban District Council will oppor the Bill that 
is teing promoted by a syndicate for power to supply electricity and 
gas to & wide area, including a portion of North Derbyshire. 

Croydon.—The Rural District Council have lodged petitions 
against the Wimbledon District Councils application for a pro- 
visional order enabling them to supply Merton with electric light. 

Dover.—The local Press says that during the last week there has 
been a great advance in public opinion in favour of the Town 
Council's agreement to purchase the Dover electricity undertaking. 

Tynemouth. —The Town Council will petition against and oppose 
in Parliament the . Electric Supply Company, 
Limited, and the Walker and Wallsend Union Gas Company's Bills. 

British Insulated and Helsby Cables.—The directors have 
declared a final dividend on the ordinary shares of 6 per cent., 
making 10 per cent. for the year, and have placed £10,000 to 
reserve. 

Watford.—The Urban District Council propose to apply for sanction 
to a supplemental loan of a sum not exceeding £2, 


fan is also required. 

London-Brussels Telephone.—The trials on the new telephone 
line between London and Brussels, which have just been concluded, 
are stated to have been entirely successful. It is believed that the 
line will be open to the public in a few days. 

Hull.—The Corporation Telephone Sub-Committee are considering 
a report from the deputation which recently visited Tunbridge Wells 
and elsewhere. A minority report has been presented by Mr. Watts, 
and the two will be brought before a meeting of the full committee. 

Lower Bebington.—The Parliamentary Committee, after consider- 
ing & further report by Mr. Horsfall, the consulting electrical engi. 
neer, with regard to the electric lighting of the district, have come to 
the conclusion that the district is not yet ripe to embark upon such a 
scheme. 

Manchester.— Mr. H. A. Earle presided at the annual dinner on 
Friday of the Manchester Section of the Institution of Electrical Engi- 
neers. The company included the Lord Mayor (Mr. John Royle), Sir 
James Hoy, Dr. Edward Hopkinson, Mr. J. H. Wickstead, and Mr. 
8. Z. de Ferranti. 

Antrim, Down, Armagb, and Belfast Electric Power Bill.— 
Petitions on behalf of (1) the Dundalk and Newry Steam Packet 
Company and (2) the Antrim County Council, praying to be heard by 
counsel against this Bill, have been deposited in the Private Bill Office 
of the House of Lords. 

Colehester.—The Electric Light Committee have informed the 
Tramways Sub-Committee that at the expiration of the next few 
months they will be in a position to supply the whole of the current 

uired for traction purposes (estimated at between 200,000 and 

,000 units per annum). 


penton against the 


steps to obtain estimates for laying down an installation of 


tition has been lodged against the Urban 


to carry out 
various works not included in Mr. Colebrook’s recent report. A motor 


County of London and Brush Provincial Electric Co.—The 
directors recommend a fina] dividend upon the ordinary shares at the 
rate of 4 per cent. per annum for the half-year ended Dec. 31 last, 
making 4 per cent. for the year, after providing for depreciation and 
carrying forward about £5,000. 

Dewsbury.—The borough electrician (Mr. R. H. gag Haat has 
been appointed to attend the annual convention of the Municipal 
Electrical Association, to be held at Sunderland from July 16 to 
18. The estimates for public lighting during the year are £736 for 
gas lighting and £376 for electric lighting. 

Stock Exchange.—The Stock Exchange Committee have ordered 
Buenos Ayres and Pacific Railway Company, Limited, £250,000 5 per 
cent. debenture stock, and Charing Cross and Strand Electrivity Supply 
Oorporation, Limited, further issue of £50,288 4 per cent. debenture 
stock (redeemable) to be quoted in the official list. 

Cupar.—The Standing Committee of the Fife and Kinross Lunacy 
Board are considering whether elestric lighting should be adopted for 
the asylum, and have asked the clerk to prepare a statement of the 
probable cost of Jighting the asylum with gas, taking into considera- 
tion the additional piping and storage required, and also the cost of 
electricity. 

Newport (Mon.).—The borough electrical engineer, in his last 
report on the plant at Llanarth-street, suggests that now the new 
power station is about to open, the moet economical plan will be to 
run the Llanarth.street works as a motor-driven works, deriving 
current from the new power station. If this is adopted, it will effect 
an annual saving of £575. 

Woolwich.—At the last meeting of the Borough Council the Elec- 
tricity Committee recommended that, notwithstanding the absence of 
a definite reply from the Foots Oray Oouncil as to the supply of elec- 
trical energy in bulk for distribution within their district, the clauses 
in the Council's Bill be retained and the Bill proceeded with. The 
recommendation was rejeoted. 

Winsford.—At the last Urban District Council meeting it was 
reported that a deputation had attended a conference of the Urban 
District Councils’ Association at Crewe as to the North-Western Elec- 
tricity and Power Gas Act, and on the understanding that the expense 
of lodging the joint petition would not exceed a further £5. be. the 
petition had been sealed and would be presented. 


Ludlow.—The Board of Trade having notified the Town Council 
that they could not extend the provisional order for electric lighting, 
and would revoke it unless the Council were prepared to proceed with 
the work, the Council have now resolved to at onoe proceed with 
a scheme for electric light, to include a refuse destructor, and to ask 
the Local Government Board for sanction to a loan. 


Plymouth. —The electric light failed for a few minutes on Monday 
evening. One of the bolts in the crankshaft of the new plant broke, 
and the engine at work was filled with steam. The engineers at the 
works immediately got the staud-by plant to work, and the light was 
only cut off for a few minutes. We understand that there is a good 
chance of a profit being shown for the last 12 months. 


Bermondsey.—The Electris Light Committee reported last week 
that since the previous meeting of the committee the equivalent of 
1,191 8-c.p. lamps had been applied for for private lighting, making a 
total of 15,089-c.p. lamps applied for to date, or, including publie 
lighting, a grand total of 16,985. There were now 485 8-c.p. lamps 
applied for in excess of the capacity of the present plant. 


Leigh.—At the last meeting of the Urban District Council a letter 
was read from the Board of Trade enquiring whether the electric 
lighting order would be carried out. The Clerk said the Council were 
not prepared to carry out in substance the provisions of the order. 
Unless the Council were prepared to carry out the scheme practically 
in its entirety, the Board of Trade would. not be prepared to extend 
the time. 

Steam-Turbines.— We are informed that the steam-turbine plant 

of the Hartford Electric Light Company, Conn., U.8.A., which at 
pres consists of a 2,000-h.p. set, is to be duplicated in the near 
uture by machines built by the contractors for the original installa- 
tion, the Westinghouse Machine Oompany. This, we learn, is the 
first American plant where steam-turbine units of large sizes have 
been installed. ! 

Somerset Electric Power Bill.—The Kingswood, Westbury, 
Keynsham, and Wells Rural District Councils, the Bristol Gas 
Company, Bristol Waterworks Company, Somerset and Gloucester 
County Councils, Corporation of Bristol, Wilts County Council, and 
the London and South-Western and Midland Railway Companies will 
oppose this Bill. The Clutton and Bath Councils will, we understand, 
not proceed with further opposition. 

' Bridgwater.—The Town Council have adopted a report of the 
committee appointed to consider the provisions of the electric lighting 
pornos. order now being applied for by the Bridgwater and District 

lectric Supply and Traction Company to the effect that the Board of 
Trade had agreed to the insertion in the provisional order of a purchase 
clause, but that they would not allow the insertion of the protective 
clause suggested by the Corporation. 

Redditch.—At a recent meeting of ratepayers and property owners 
a resolution was to the effect that before proceeding with any 
further expenditure upon the electric light undertaking it was desirable 
to obtain the opinion of a thoroughly qualified expert upon the 
question, was passed without a dissentient. Major Milward and 
Messrs. G. E. Leach and W. J. Llewellyn-were appointed to act with 
the District Council in the selection of an expert. 


Pwllhelt.—The directors of the gas company have decided to take 
over the electric lighting provisional order granted to the Town Council 
in 1900. The company agree to reimburse the Corporation the cost 
of obtaining the order, and to supply public lighting at 4d. per unit, 
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private lighting at 6d, and power at 24d. Should, however, the 
undertaking realise a net profit of 74 per cent., these charges are to 
be abated, and any sum above 7 per cent. to be divisible. 


Stockingford.—Messrs. Stanley Bros., colliery owners, have sub- 
mitted an estimate, from which it appears that the parish could get 
108 lamps, 50 C. p., four or five times the amount of light they have 
now, put down for something like £2,000. They could supply the 
whole of the parish with electric light if they wished for something 
between £250 and £300 a year and redeem the capital at the same 
time. Bedworth people are considering whether they will join. 


St. Marylebene.—A special meeting of the Council last night 
considered the opinion of the Right Hon. H. H. Asquith, K.C., and 
also a report from Dr. Kennedy on Mr. Wright's tables and estimates, 
containing a comparison between a self-contained system and purchase 
of all electric eurrent in bulk from the Metropolitan Electric Supply 
Company. The reports from the Lighting Committee, the text of 
which appeared in a previous issue, were again brought forward. 

Dissolution of Partnership.—Messrs. P. Simon, H. Berry, and 
E. Skinner, trading as Simon, Berry, and Co., of London, Manchester, 
and Birmingham, have dissolved partnership, Mr. Simon being the 
retiring member. We are inforined that Messrs. Berry and Skinner 
will continue trading as heretofore at the same address under the 
style of Berry, Skinner, and Co., and that all debts will be met by 
Messrs. Berry and Skinner and all book debts collected by them. 


Amalgamation.—The businesses of A. G. Sanders, electrical 
engineer, of Olarence-parade, and of D. H. Morgan, motorcar engineer, 
of Clarence-street, both of Cheltenham, have been combined, under the 
name of Sanders, Morgan, and Co., The Garage, Cheltenham, as electric 
lighting contractors, mechanical and motorcar engineers, etc. We are 
informed that the Meinen are fully equipped with a complete set of 
machine tools for all necessary repairs and garage requirements. 


Aldershot.—The Electric Lighting Committee have recomniended 
the Council to invite tender: for the following extension plant, subject 
to the sanction of the Local Government Board being obtained for the 
proposed loan: Babvock and Wilcox boiler ; combined Willans-Parker 
steam generator, similar in design to those already installed ; also for 
pipe work, feed pump, and electrically driven condensing plant. The 
running contract is still in the hands of Messrs. T. Parker, Limited. 


Penzance.—At a recent special meeting of the Town Council a 
report of the Electric Lighting Committee was submitted, which 
stated that the committee recommended the Council to take imme- 
diate steps to carry out the electric lighting order themselves. The 
recommendation was not agreed to, and an amendment was carried to 
the effect that the report be referred back to the committee for 
them to ascertain on what terms private companies would meet them. 


Royal Dookyards.—The Admiralty have decided to transfer the 
supervision of electrical work at the several Royal dockyards from 
the constructive statf to a separate department under a civilian 
electrical engineer. At Pembroke the initial salary will be £400 a 
year, and the appointment will be made for a term of either three 
or five years, after which it may be renewed at a salary increasing 
by two annual increments to £500, without superannuation privileges. 


Lowestoft.—The resident electrical engincer’s last report states 
that there are now 17,596 8-c.p. lamps, representing 331 con- 
sumers, connected to the mains, showing an increase of 217 8-c.p. 
during the past month. There are now 2.000 lamps waiting to 
connected up to the mains. The engineer has been instructed to 
lay experimental lengths of earthenware and cast-iron troughing for 
eables of 100 yards each, and report to the next mieeting as to 
the cost. 


Strike.—The 33 labourers employed by Messrs. Callender and Co. 
in excavating the streets of Grantham and laying electric lightin 
cables struck on Tuesday last week for higher wages, and resum 
work at 2 o'clock on Thursday afternoon at the old rate—namely, 
44d. per hour. The employers have consented to allow them to make 
564 hours a week. The men, it is stated, aro all unskilled labourers, 
and the contractors are paying them a higher scale of wages than is 
usually paid for unskilled labour in the district. 


Bath.—The Electric Lighting Committee of the Corporation having 
resolved to advise the Council to have nothing to do with offers to lease 
their undertaking, will now recommend the Council (1) to definitely 
adopt the policy of a gradual change over the central area of the city 
to the continuous-current system ; (2) not to spend any money upon 
works of a temporary nature. As, however, the Council are not pre- 
pared to sanction the immediate outlay of £50.000, the committee 
suggest that half of the scheme representing that amount be carried 
out during the current year and the balance the following year. 

Monmouth.—At thé meeting of the Town Council on Monday the 
Electric Light Committee reported a large increase of enquiries as to 
the conditions for wiring, and the committee recommended: (1) to 
purchase the installation, the applicants pay down one-tenth of the 
cost on completion of installation, the balance to he spread over a 
period of not less than six years; (2) to rent the installation, 
applicants to pay a fee for cost of specification and 5 per cent. by 
quarterly payments on the cost of the installation, which would 
remain the property of the Corporation. The recommendations 
were accepted. 

Telegraphiste Conference. — The Postal Telegraph Clerks’ 
Association of the United Kingdom ended its annual conference at 
Leeds on Saturday. Recommendations of the Central Committee were 
adopted that in no office should the proportion of females be greater 
than 30 per cent. of the telegraphists, and that as to wages there 
should be no greater difference than 25 per cent. in the maximum of 
the two scctions-—male and female. It was also agreed that the 
expression '' direct parliamentary representation " shall henceforth be 
taken to mean only the representation in Parliament by à member of 
the association. 
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Dartmouth.—The Urban District Council have adopted a report 
recommending a number of alterations and additions. The work 
will not be carried out until the committee have settled with the 
electric light cempany as to what was due from them so far for the 
public lighting. e total number of lamps now inspected by the 
committee is as follows: 18 25 c.p. and seven 50 Co Darni from 
dusk to dawn; one 50 c.p., 83 25 c.p., and 10 ares, from dusk to 
11.40 p.m. ; and 20 25 c.p. from 11.30 p. m. to dawn, making a total 
of 94 half-night lamps, including arcs, and 25 all-night lamps, and 
20 from 11.30 to dawn upon arc- posts. 


Paisley.—Mr. Parkinson’s report on the minimum capital outlay 
for the extension of the present plant to meet the load for the comin 
winter is based on the assumption that the maximum load at the en 
of the year would not exceed 700 kw. The expenditure required under 
an alternating-current scheme would be £32,294. 5s., and under con- 
tinuous-current scheme £41,476. 10s. In a second report the amount 
of expenditure which would be necessary this year for lighting only is 
shown, and it is stated that, provided the tramways did not require 
power for more than 20 cars during the current year, it would not be 
necessary to obtain further borrowing powers. 


Carnarvon.—The Electric Lighting Committee are considering & 
draft agreement to be made with the National Electric Wiring Com- 
pany for the erection of an electric railway station and the subsequent 
supply of electricity. The Council are to borrow the capital required 
to carry out the work, the company to carry out the work under an 
estimate to be approve by the Council, the undertaking to be run by 
the company in the Council's name, the company to provide a sinkin 
fund for depreciation, etc., and to take all the profits, the Counci 
having the option of taking up the scheme at the expiry of seven 
years, or, failing that, at the expiry of 12. The committee are being 
assisted by Sir William Preece. 


Conway.--The Gas Committee’s report, submitted at the last Town 
Council meeting, drew attention to the fact that in the Llandudno 
and Colwyn Bay light railway order powers were granted to the pro- 
moters to supply electricity in the borough. The Mayor said that in 
the draft provisional order the power was included, but in the final 
order the provision was elimina A deputation from Deganwy had 
waited upon the Gas Committee in connection with the matter of 
electric lighting, urging that any scheme for electric lighting should 
be in the hands of the Council, but that if no scheme were contem- 
plated by the Council that body should not prevent private enterprise 
if proper terms safeguarding public interests could be arranged. The 
Council adopted this view. 


Finchley.—The electrical engineer in his last report states (1) that 
the erection of buildings and chimney was progressing favourably, 
that the steelwork of the boiler-house roof had been erected, and the 
engine-róom roof was in course of erection; (2) that he had visited 
the maker’s works, found the boiler plates in order, and inspected the 
boilers in course of construction ; (3) that he had tested the travelling 
crane made by Messis. Carrick and Ritchie, which is now being 
delivered, and had visited the Sunderland Forge Company’s works 
and found the plant well in hand end (4) that he had farnished the 
General Post Office and Great N khern Railway Company with the 
necessary plans, maps, and notices, and had arranged with the con- 
tractors to commence laying the mains early in March. 


Morley.—From April 1 next the pres of electricity is to be reduced 
from 54d. to 44d. per Board of Tiade unit, with a discount of 5 per 
cent. if the accounts are paid within one month from the expiration of 
the quarter. All new consumers connected are to be allowed a free 
MD of electricity from April 1 to July 31, 1903. Mr. J. E. Ellis 
(electrical engineer) in his last report states that the output from the 
electricity works for the four weeks ending Jan. 24 was 15,554 units, 
against 12,757 for the corresponding period last year, being an 
increase of 2,717 units. The electrical engineer has been instructed to 
proceed with the enlargement of the town hall sub-station according 
to the plans submitted, at a total cost not exceeding £120. The 
question of the extension. of cables in Gladstone-terrace has been 
deferred until the next meeting. l 


New Issue.—Subscriptions will be received from March 17, and 
will close on or before March 19, by the Yorkshire Electric Power 
Company for an issue of 45,000 shares of £10 each, of which 2,000 
will be allotted as fully-paid shares, leaving 43,000 shares for which 
subscriptions are invited, payable 10s. on application, £1. 10s. on 
allotment, and the balance by calls, not exceeding £2 per share, at 
intervals of not less than three months, but not more than three-fifths 
of the nominal amount of any share is to be called ^s any one year. 
The secretary and office (pro. tem.) are Mr. James Milnes, 4, South- 

rade, Leeds. The prospectus states that the company's Act of 

arliament was promoted by a syndicate company, comprising 63 
shareholders, representing in many cases large and influential manu- 
facturing firms in the district, with a rateable value of £218,433, using 
50,453 h.p., and employing 56,525 hands. Besides these, witnesses 
gave evidence in support of the Bill representing works employin 
105,289 hands and 67,578 h.p., making a total of 161,614 hands an 
118,031 h.p. In addition, a large number of employers of labour, 
who are also extensive users of steam power, were prepared to give 
evidence in favour of the Bill. Many ob these works are situated in 
the company's free area, and a number of their owners have expressed 
their intention of becoming customers of the company. The com- 
pany therefore commences operations with a large demand for elec- 
tricity already practically assured. Further particulars appear in 
another column. 


Southampton. The borough electrical engineer has reported to 
the Electricity Committee that it would be necessary for the switch. 
board intended to be placed ut the new station to be enlarged, as the 
lighting and tramway boards would be too small for the work, and 
also that additional stcam-pipiug would be required consequent upon 
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the alterations made in the original scheme, due to the enlargement of 
the boiler-house. The committee last week resolved to defer the con- 
sideration of the matter, and in the meantime the borough electrical 
engineer is to submit estimates in connection with such proposed 
increased expenditure, The tramway switchboard and the instru- 
ments thereon are to be increased at a cost of £300, and application is 
to be made for sanction to borrow £2,800 for the laying of an addi- 
tional feeder. j 

Batley.—The Town Council have now adopted a plan for arc 
ighting in Hick.lane, Commercial-street, and Branch-road, and in 

dition four arc lights will be provided for Wellington-street. The 
charges for electric current su plied to the Corporation will be based 
on Wright’s maximum demand system, the charges to be: for lighting, 
6d. per unit for the first hour, and 3d. per unit for each succeeding 
hour; and for motive power, 3d. per unit for the first hour, and 
ld. per unit for each succeeding hour, with a discount of 24 per cent. 
for prompt payment. The question of whether meter rents should be 
charged in addition has been deferred to enable the engineer to report 
further on the matter. Rules of regulations of supply will be pre- 
paton, and the question of staff to be appointed for the electric lighting 

epartment has been referred to a sub-committee. 


ich ed Plant for Chemical Works.—An order has just been 
pae through Mr. Frank Broadbent, M. I. E. E., with Messrs. C. A. 

arsons and Co. for two 100-kw. three-phase turbo-alternators, which 
will form the first portion of tbe generating plant for an important 
scheme of electric lighting and power in a large chemical works in the 
North. Turbines have been chosen, as it is a portion of the scheme 
of Mr. Broadbent, who is the consulting engineer, to utilise the 
exhaust steam for heating and boiling purposes, in which any trace of 
oil would be fatal to the delicate processes in involved. It is antici- 
pated that by this means the whole of the power and heating will be 
obtained with the consumption of very little more coal than was 
previously used for heating purposes only. The alternators will be 
star wound, giving 230 volts for lighting and 400 for power. 


Taunton.—At the last meeting of the Town Council a petition was 
read, signed by over 700 of the residents of the borough, asking the 
Town Council to reinstate Mr. A. E. P. Witham, who was the chief 
witness in the recent unsuccessful prosecution of the borough electrical 
E on charges of tampering with the meters of consumers, in 
order to swell the receipts of the Corporation. After some discussion, 
the petition was referred to the Electric Light Committee for consideta- 
tion. The Electric Lighting Committee stated that they regretted to 
report that their chairman (Alderman Potter), Aldermen Lock and 
Goodland, and Councillors Sibley, Lewis, and Norman had formally 
intimated their intention of resigning from the committee at tke 
meeting of the Council. However, a hearty vote of confidence in the 
Electric Light Committee and a resolution also asking them to 
reconsider their determination to resign were unanimously carried, and 
in reply a promise was given that the committee would consider their 
decision, and report at the next monthly meeting of the Council. 


Battersea.— Another electric lighting main is to be extended at a 
cost of £95. The Lighting Committee state that in connection with 
the extension of the public lighting by electricity approved by the 
Council at their last meeting, the electrical engineer has now suggested 
the advisability of introducing a system of hoisting and lowering gear 
for the purpose of attending to arc lamps in lieu of the present system 
by means of telescopic ladders. Under the present system it would 
be necessary to engage four extra men to attend to the additional arc 
lamps to be provided, and to procure more telescopic ladders, but under 
the new system proposed only two extra men would be required, thus 
effecting a considerable saving in wages. The estimated cost of pro- 
viding the necessary hoisting and lowering gear to the additional arc 
lampes would be about £472. The committee are convinced that the 
new system would be much better and more advantageous to the 
Council, and, having regard to the large saving which would eventually 
be effected, recommend that the suggestion of the electrical engineer 
be adopted. 

Dumfries.—Messrs. Crompton and Co. have offered to carry out 
an electric light installation on their own responsibility and work it 
for 14 years, when the town would have the option of taking over the 
undertaking at valuation as a going concern. During the first seven 
years the compeny would pay to the town £100 per annum, during 
the second septennial period £200 per annum, and thereafter, should 
they continue to carry on tho works, £300 per annum. The Council, 
desiring to avoid the risk and uncertainty of an arbitration, asked 
the company to state on what terms they would be prepared to carry 
out the transfer without reference to arbiters. They have replied that 
they would require repayment of the full amount of their capital, 
outlay, and payment of interest on the outlay at the rate of 10 per 
cent. per annum for the 14 years, less any profits which they might 
have made. They decline to entertain a proposal for transference in 
seven years, as they say a loss would almost certainly be incurred in 
the first few years, and they look to the second septennial period for 
their profit. The committee of Council are continuing the negotiations 
with the company. 


St. Annes-on-Sea.—The local progress of the electric light is shown 
by a few figures submitted to the Urban District Council last week. 
In the month of February, 1902, there were 3,221 units sold for 
private lighting; in the same month of the present year the units sold 
numbe 8,239. The public lighting was some 300 units more than 
in the previous year, The total for public and private lighting for 
February, 1902, was 10,977 units; this year the number reached 
15,406, thus showing an increase of about 50 per cent. The whole 
total for 11 months of the previous financial year—April 1 to Feb. 28— 
was 90,346 units. For the same period this year the actual amount 
of units consumed was 141,000. This was an enormous increase for 
one year's working. There were 10,178 lamp connections at the 
present time &s compared with 5,750 last year, and they had in 


hand applications for nearly 500 more lamps. The connections in 
that direction had almost doubled in the 12 months’ working. Ooming 
to the question of revenue, he stated that up to Feb. 28 last year it 
amounted to £1,870; up to Feb. 28 this year it came to £2,638. The 
pro per unit received last year averaged 5d., this year it wae a trifle 
ess—4°5d. The cost of the unit this year had dropped owing to the 
larger load; the cost of production now was 2°19d. 


Dublin.—The Council have adopted a report of the Lighting Com- 
mittee recommending that the consulting engineer (Mr Robert 
Hammond) be authorised to arrange for the carrying out of the altera- 
tion of the Flect-street station on the plans mentioned in the report of 
the committee. Mr. Hammond's estimate is as follows: switchboard 
wall, and compound girders to carry same, £179. 93. 6d.; platform for 
transformers and round switchboard, £164. 8s. 11d. ; staircase to 
cellar and to platforms, £20. 8s. 6d.; motor-generator beds, £109. 
19s. 7d.; Doulton casing for cables, £24 ; cellar under switchboard 
and transformer platforms, £160. 8s. 7d.; provisional items and 
hoarding by running machinery, say £100—total, £993. 15s. ld. 
Mr. Hammond points out that a delay in the execution of the work 
would be & very serious matter indeed, and might even imperil a 
successful change over to the Pigeon House works this summer, and 
continues: ‘‘ Asto the heading under which this expenditure should be 
charged, I shovld like to explain that my original estimate, as 
approved by the Local Government Board, embraced an item of £4,450 
for the provision of apparatus at Fleet-street, including switchboards 
and transformers. The contract price for the switchboard is £3,023] 
whilst that for the transformers amounts to £1,090, making a total of 
£4,113, leaving a margin of £337 on the original estimate; notwith- 
standing the fact, as the committee may remember, that the switch- 
board ultimately adopted by the Council, with my fullest approval, 
cost over £1,000 more than the switchboard originally recommended 
for acceptance. The cost of the switchboard wall, cable cellar, and 
platform are all chargeable to this item, whilst the cost of the platform 
for the motor-generator, etc., would naturally be debited to the sum 
set aside for transformers for public lighting, in which sum there is a 
balance still available for the purpose.’ 

Ulster.—Our attention has been drawn to a small private electric 
installation recently carried out in Ulster. We learn that the whole 
plant has been running most satisfactorily since it was completed, 
and will pay for itself in the course of a few years through saving in 
cost of driving saw and thrashing machine, and oil for illuminating 
purposes used heretofore. Near a pond, partly increased by a dam, 
covering about 14 acres of ground, a small house has been built, 
enclosing a four-pole dynamo, driven direct from a turbine, built b 
H. J. Scott and Co., Belfast. The water is taken from the pond, 
about 100ft. away, in covered 24in. pipes, and a fall of 20ft. is 
obtained. Beside the dynamo-house rises a tall pole, and at the top 
of it cables run across to the chimney stacks and away beyond to 
the farmyard of Mr. J. H. Staples, J.P., Lissan House. The water 
is turned on by a valve in the dynamo-house, but can be also con- 
trolled by a sluice at the pond. The dynamo-house is heated by an 
electric radiator. A 52-c.p. lamp is fixed at the top of the pole. The 
current is generated at 220 volts, and is, as shown above, conveyed 
by overhead wires to the house and farmyard. Lissan House is, we 
are informed, wired throughout in the most modern style, and alto. 
gether there are 110 lamps of 16 c.p. or 52 c.p. served by the dynamo. 
A 10-h.p. motor is placed in the yard and drives the sawmill, replac- 
ing a steam engine and boiler which worked up to 8h.p. The dynamo- 
driven saw is able to cut a 15in. plank of pine and oak beams up to a 
foot thick. The dynamo is connected by belting with a thrashing 
machine and a turnip cutter, and other smaller implements can also be 
driven by it. A code of electric bell signals has been arranged for 
communication with the dynamo-house. A second motor, of 5 h.p., 
in the model dairy drives a centrifugal separator and other machines 
for turning out butter, and here the advantage of a perfectly uniform 
speed is much appreciated. The whole of the work has been carried 
out by Messrs. Smith and Parkes, Belfast, and Mr. R. V. Macrory, 
A. M. I. E. E., of Londonderry, was the consulting engineer. 


Hammersmith.—The last report shows that 14 additional com 
sumers have been connected, representing a maximum of 264 8.c. p. 
lamps, that five consumers have been disconnected, and that the total 
number of consumers now taking current from the mains is 1,207. 
The Board of Trade is to be asked to sanction the increase in the 
capacity of the machinery installed in the.Brook Green sub-station 
from 75 kw. to 150 kw., and that subject thereto the necessary altera- 
tions be effected. The work of extending the pipes connected with 
the condensing scheme to the bed of the river is to be carried out. 
The Council have received and considered a report of Mr. W. H. Preece, 
the consulting engineer, upon the question of the defects in arc 
lighting system, in which he gives an analysis of 15 breakdowns, and 
says: The breakdowns which have occurred through this cause are 
not of a very serious nature, and are quickly remedied, but at the 
same time if future breakdowns are to be avoided, it is necessary to 
consider the means to be taken to prevent them. There is little doubt 
that if we hed known in 1896 of the various strains that were caused. 
by the flashing over of rectifiers, and which is almost impossible to 
avoid, a different kind of cable would have been installed—that is, 
one capable of standing at least 100 per cent. above working 
pressure. It must, therefore, be admitted that an error was made 
in the original arc lighting cables. All new arc lighting cable 
has been of a stronger insulation. It will, however, be noted that 
until 1901 the faults in the cables were not of a serious nature." 
He thought it also very probable that enclosed arc lamps placed 
nearer together than 80 yards and on the tramway poles would effect 
a very much better result. It would certainly enable the obstructions 
caused by the existing arc lamp posts to be removed. It required 
further careful experiment to determine whether a series system with 
enclosed lamps would work entirely satisfactory in the streets, 
The report concludes as follows: ‘‘It is well to emphasise the fact 
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that, though a mistake was undoubtedly made in 1896 in putting; 4851. Improvements relating to systems for distributing 


down the arc lighting cables quite strong enough to stand the subse- 
quent strains caused by the rectifiers, and which only experience 
could have shown us was likely to result, this mistake has only caused 
some 15 faults within the last six years, and in some cases these faulta 
have not caused actual breakdowns of the public lighting." Mr. 
Preece's suggestion as to experimenting with a view to adopting a new 
system of lighting will be considered by the Electric Lighting Com- 
mittee in due course. They do not consider it necessary to incur the 
expense of replacing all the cables supplying the arc lamps at once, 
but that it will be sufficient to do so as faults therein arise, and there- 
fore the cable supplying the arc lamps will.be replaced by cables of a 
stronger insulation as occasion arises. 


Whitby.—The first annual report of the Lighting Sub-Committee 
on the working of the electricity department for the year ending 
Dec. 31, 1902, has been issued. It states that the present works were 
erected under the sanction of a loan of £26,000. The actual expendi- 
ture to which the Council was now committed was £23,858, of which 
£21,875 had en paid to the contractors, leaving £1,983 still to pay. 
The principal heads were as follows: land for site, £279. 12s. 8d. ; 
buildings, £5,183. 7s. ; boilers, turbines, dynamos, pumps, switch- 
board, etc., at central station, £5,805. 18s. 94d. ; battery, switch- 
board, etc., at sub-station, £1,357. 16s. 4d. ; mains, £6,670. 12s. ; 
meters, £538. 5s.; public lamps, £120. 9s. 2d.; instruments, 
£629. 3s. 6d.; engineers’ fees, etc., £1,218. 2s. 1ld.; sundries, 
£91. 16s. 8d. —total, £21,875. 4s. Ojd. Against that, in addition to 
the electrical property, the Council was the owner of the land used 
as a dockyard, and other space as surplus land. The committee 
record with satisfaction the encouraging number of private con- 
sumers who took the current as soon as available (principally for 
business purposes) and many others had since followed suit for house- 
lighting with great satisfaction to themselves. The principal 
source of extension now would be in the direction of domestic 
lighting, and the committee trusted that when the merits of 
the light were better known, the bulk of the houses in the 
town would be connected ; the great difficulty was the disinclination 
of tenants to go to the expense of wiring a house that was not their 
own, and also the inconvenience in other cases of having to pay a con- 
siderable sum to wire a house and provide fittings. e committee 
hoped that before long that might be carried out on the instalment 
principle, and the introduction of prepayment y-in-the-slot 
meters was aleo worthy of consideration as a possible factor in develop- 
ing the business. The number of lamps connected was equivalent to 
3,086 8-c. p. lamps for private lighting, and 6,448 8-c.p lamps for public 
lighting. The receipts and expenditure on revenue account for the 
past year was as follows: Receipts.—Sale of current to private con- 
sumers, £497. 5s. 4d.; meter rents, £20. 1s. 9d.; public lamps, £420, 
33. 9d.; rebates (return of income tax, etc.), £67; loss on working, 
£433. 1s. 113d.—total, £1,437. 12s. 93d. Expenditure. —Salaries, 
etc.. £316. 13s. 4d.; wages, £142. 7s. 74d.; coal, oil, stores, 
etc., £506. 5s. 44d.; public lamps, £94. 8s. 63d.; repairs, renewals, 
and maintenance, 281. 38. hr ; rents, taxes, and insurance, 
£239. 2s. ; office expenses, stationery, and establishment charges, 
£57. 14s. 5d. —total, £1,437. 128. 93d. '' To this loss on trading must 
be added interest £487. 4s. 5d., and repayment of capital £324. 2s. 7d., 
a grand total of £1,244. 8s. 113d., to be discharged out of the rates. 
Leaving repayment of capital out of account, the total revenue deficit 
is £920. o 44d. The current supplied to public lamps has been 
charged at net cost price, and shows no profit to the works. The 
saving effected by the abolition of gas lamps where the electric light 
has been introduced is estimated at £221. 15s., showing an extra cost 
for electricity of £128. 8s. 9d., but, of course, a very much better 
light is given. Owing to the reaignation of Mr. Kennaway, who has 
been in charge of the undertaking since the commencement, and who 
is about to take up a more important position at Chatham, Mr. King 
has been appointed in his place, and the consequent rearrangement of 
the staff will result in an annual saving of about £100 in saiaries.” 
There has been no interruption whatever in the supply of current 
since the works were started, which reflects t credit on the way in 
which the contractors done their work, and the staff of the electricity 
department performed their duties. 


— — — — — 


PROVISIONAL PATENTS, 1903 


MARCH 2. 

4781. Improvements in or relating to bobbins or formers, 
brush - holders, and the like used for electrical 
purposes. Walter Appleyard, Bank-buildings, George- 
street, Sheffield. 

4783. Improvements in connection with electrolytic cells. 
William Thomson, 17, St. Ann's-square, Manchester. 

4789. Improvements in house fuse cut-outs or the like. Guy 

l Clement Hurrell, 17, Palmyra - square, Warrington. 
(Complete specification.) 

4800. Improvements in and relating to ourrent generators 
for electric ignition purposes. Alec Alfred Bead le, 
‘*Greenheys,” Barnet, Herts. 

4836. Improvements in commutators for continuous-current 
machines. Siemens Bros. and Co., Limited, Birkbeck 
Bank - chambers, Southampton - buildings, Chancery-lane, 
London. (Siemens und Halske, Aktiengesellschaft, Germany.) 
(Complete specification. ) 

4842. An improved mode of collecting electric currents and 
apparatus therefor. Henry Harris Lake, 45, South. 
ampton-buildings, Chancery-lane, London, (La Société 
Anonyme Le Carbone, France.) 


| 


4928. 


4930. 


4959. 


4964. 


4969. 


4972. 


4973. 


4907. 


5011. 


$ 


: 


5183. 


5181. 


5204. 


5224. 


5237. 


electrical energy. Leonard Andrews, 46, Lincoln’s-inn- 
tields, London. 

Marcu 3. 

Improvements in and connected with line selectors or 
switches for telephonic intercommunication. Hermann 
Oppenheimer, 55, Redeross-street, Barbican, London. 
(Actiengesellschaft Mix und Genest, Germany.) 

Improvements in or relating to electric tramcars. 
Benjamin Ran.sden, 8, Quality court, Chancery - lane, 
London. 

Improvements im the electrolytic refining of oopper. 
The Metals Corporation, Limited, and Sherard Cowper- 
Cole, 70, Chancery-lane, London. 

Improvements in electric hoists. Harry Thomas Booth- 
royd, 6, Lord-street, Liverpool. 

Improvements in electric arc lamps. Thomas Edgar 


Adams, 18, Buckingham - street, Strand, London. 
(Complete specification. ) 
Improvements in telegraphic apparatus. Charles Méray- 


Horváth, 4, South-street, Finsbury, London. 

A collapsible electric light fitting or bracket. James 
Francis Herbert Collet and Arthur Somervell, 4, South- 
street, Finsbury, London. 

Marcu 4. 

Improvements in or connected with electric lamps. 
Herbert Smithson and Edgar Ravenhill Sharpe, 6, Bank- 
street, Manchester. 

Electric switch for motor cycles and vehicles. Charles 
Tookey Mason and Sam Randall Brown, 82, Rutland-street, 
Leicester. 

Electrically-driven circular-saw bench for cutting wood 
and the like. James Barr, of the firm of John MeDowall 
and Sons, and Robert Anderson, Walkinshaw Foundry, 
Johnstone, Renfrewshire. (Complete specification.) 

Improvements in or relating to electric aro lamps. 
Oharles Oliver, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 


. Improvements in electric arc lamps. Crompton and 


Co., Limited, Arthur John Hodgson, John William Ewart, 
and Charles Franklin Tubbs, 55, Chancery-lane, London. 

Improvements in kumascopos or detectors of electric 
waves. John Ambrose Fleming, The Electrical Laboratory, 
University College, Gower-street, London. 

Improvements in or relating to dynamo-electric or 
electr o machines. Henry Chitty, Westinghouse- 
building, Norfolk-street, Strand, London. 

Improvements in galvanic batteries. Alex Johannes 
Jacobeon, 45, Southampton - buildings, Chancery - lane, 
London. (Complete specification. ) 


Marcu 5. 

Improved indicating or recording devices for use in 
connection with electricity meters, gasmeters, and 
the like. The Electric and Ordnance Accessories Com- 
pany, Limited, and Leonard James Aron, 24, Temple-row, 
Birmingham. 


. Improvements in and relating to overhead equipment 


for electric traction. Mark Clayton, Fred Stanley 
Clayton, and Tom Clayton, Sunbridge-chambers, Bradford. 

Improvements in and relating to overhead equipment 
for electric traction. Mark Olayton, Fred Stanley 
Olayton, and Tom Olayton, Sunbridge-chambers, Bradford. 

Improvements in electric stop motions for drawing 
frames. John Nelson, 33, Barton-arcade, Manchester. 

Improvements in electric rheostats. Edgar Alfred 
Carolan, 83, Cannon.street, London. (The General Electric 
Company, United States.) 

Improvements in electric motor control systems. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

Improvements in electric transmitters for use in 
telegraphy. Maximilien Kotyra, 46, Lincoln’s-inn-fields, 
London. (Complete specification. ) 

Improvements in electrolytic brakes or interrupters 
for electric ourrents. George Mole, 11, Southampton- 
buildings, Chancery-lane, London. 

Improvements in and relating to brakes, particularly 
applicable to brakes for electric tramcars. Thomas 
Vickers and Ernest Andrews, Brougham - chambers, 
Nottingham. 

Marcu 6, 

Electrically-driven vertical saw frames for cutting 
wood. James Barr, of the firm of John McDowall and 
Sons, and Robert Anderson, Walkinshaw Foundry, John- 
stone, Renfrewshire. (Complete specification. ) 

Improvements in means for effecting a partial or 
desired rotation of swivelling or rotatable trolley 
wheel supports forming part of the equipment of 
overhead electric traction tramoars. William Evans, 
5, John Dalton-street, Manchester. 

Improvements in appliances for controlling electric 
lighting for optical, surgical, and night - light 
„ Edwin Little, 26, High ; street, Stookton-on- 

ees. 
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59647. Improved electrical contact serew. Thomas Bertram 
Reader. The Electric Lighting Station, Hindhead, Surrey. 

5270. Improvements in and connected with electrical 
apparatus for governing and regulating the motion 
of motors for lifts and other purposes. Gilbert 
Rosenbusch and Waygood and Otis, Limited, 55, Ohancery- 
lane, London. 

5278. A new and userul folding hood for telephones. Willy 
Mirow and Alexander Hepke, 77, Chancery- lane, London. 
(Complete specification). 

5286. Improvements in pneumatic systems af motor control. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

5287. Improvements in controlling electric motors. Edgar 
Alfred Carolan, 83, Cannon-street, London (The General 
Electric Company, United States.) 

5288, Improvements in instruments for determining the 
power factor of alternating-current electric circuits. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

5289. Improvements in rotary fans. Edgar Alfred Caroluu, 
83, Cannon-street, London. (The General Electric Company, 
United States. ) 

5290. Improvements in systems of electrical distribution. 
Edgar Alfred Carolan, 83, Cánnon.street, London. (The 
General Electric Company, United States.) 

5291. Improvements in dynamo-clectric machines. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

5292. Improvements in electric train-control systems. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

6293. Improvements in remote electric switch control 

systems. Edgar Alfred Carolan, 83, Cannon- street, 
London. (The General Electric Company, United States.) 

5294. Improvements in pneumatic systems of motor control. 
Edgar Alfred Oarolan, 83, Cannon-strect, London. (The 
General Electric Company, United States. ) 

5314. Improvements in field magnets for dynamo-electric 
machines or clectric motors. Robert Lundell, 46, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

Marcu 7. 


5326. Improvements in electric switches. Paris 
Singer, 53, Warwick-street, Kegent-street, London. 

5337. Improvements in  series-paralle] or multivoltage 
controllers for electric motors. Arthur Edgar Gott, 
Alfred Holmes, John Henry Holmes, Leonard William 
Holmes, and Ellwood Holmes, Portland- road, Ne weastle- 
on-Tyne. 

5346. Improvements in magnetic compasses. William David 
Whyte, 100, Wellinyton-street, Glasgow. 

5375. Improvements in alternating-current transformers. 
Sven Norberg, Haunch of Venison-yard, Brook-street, 
London. 

5393. Improvements in connection boxes for electric cables. 
Edward Parry, Frederick William Bidder, and Ernest John 
Scown, 6, Bream’s-buildings, Chancery-lane, London. 


Engene 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published March 26, 1903. 
1902. 

52311. Manufacture or production of electrical conduits, 
drain pipes, and the like, Lawton and Albion Clay 
Company, Limited. 

5375. Winding of the field magnets of dynamo-electric 
machines and other apparatus. Muirhead and Parr. 

6143. Automatic regulation of voltage in electric current 
systems. British Thonison-Houston Company, Limited, 
and Meyer. 

6193. Method of and apparatus for the measurement of high 
electrical resistances. Cox. 

7258. Holders for electrie glow lamps. Bence. 

7993. Hectrolytioally coating iron with zinc. 

7939. Splicing electric cables. Shuter. 

7967. Electrical switches. Electric and Ordnance Accessories 
Company, Limited, and Hall. 

8414. Holders for incandescent electric lamps. ' Oliver. 

8441. Combined magneto-electric bell and indicator. 
and Brooker. | 

9002. Electric arc lamps. Gubing and Auerbach. 

9397. Dynamo-electrio niachines, Chitty. 

04293. Flexible electrical conductor from any point of which 
a current may be taken. Bevis. 

9721. High-tension electric condenser. Vosmaer and Lebret. 

90829. Switches and conductors. in stud-contact systems of 
electric railways and tramways. Bede and Condamin. 

10945. Reocivers suitable for wireless telegraphy. Marconi, 

&nd Marconi's Wireless Teldgraph Company, Limited. 

10335. Dynamo-electric machinery. Midgley. 

19128, Electric heater or radiator. Rivers. 


/ 


Goldberg. 


Eckstein 


———— — p. Eoi 
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1,000 e 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1- 21,000 5 19 1 
Nell... wan y 100 .. 100-10 
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16340. 5 selecting or individualising instruments. 

urnett. 

22750. Electric illuminating devices, chiefly designed for use 
in connection with signs or the like on tramway and 
other vehicles. Lake. (Reversible Electric Car Sign 
Company.) 

22751. Electric illuminating devices, chiefiy designed for use 
in connection with signs or the like on tramway and 
other vehicles. Lake. (Reversible Electric Car Sign 
Company.) 

26552. Selective signalling 
Fessenden. 

28087. Compensating friction in electric meters. Cox. (Date 
applied for under International Convention, Jan. 22, 1902.) 

28288. Electrical resistance coils. Davis. (Date applied for under 
‘International Convention, Dec. 26, 1901.) 

28808. Galvanic batteries. Halsey Electrio Generator Company, 
Limited. (Halsey Electric Generator Company.) 

1903. 
134. Telephone systems. Birnbaum. (Telephone-Fabrik, Actien- 
gesellschaft vorm. J. Berliner. ) 
425. Lightning arresters. Lake. 
1828. Electric switches. Thiel. 
2195. Electric acoumulators. Peto and Cadett. 
2196. Method of mounting previously-formed wire ooils . 
in the grooved parts of electrical machines, Siemens 
Bros. and Co., Limited. (Siemens und Halske, Actien- 
gesellschaft.) 
$491. Electromagnetic motors. Poly Aguirre. 


by eleotremagnetie waves. 


«Hall Signal Company.) 


COMPANIES' STOCK AND SHARE LIST, 


Name. Ur Last price 
Commercial and Industrial.— £ g 


Alliance Electrical Co., Ad ege ar Cum. Pref., Nos. 1-70,000 1 .. 14 
Aron 1 TI c. Cum. Pref. Shares, 1-125,000 1 .. ii 
1 


British Insulated ‘and E Helsby Cables, Ord., 1-70, 000 — 5 7 $ 
—— 6 per cent. Cum. Pref., 1-40,000 .................. 92105 
5 44502 15 e Mortgage Debentur ess 183 102-1 
// Ä Mb donee vactis es 102-106 
Pe Thomson Houston Co., 44 per: ent. lat Mort. Beh. 
. ĩ³ðö Pak “ 103-1 
British e Elec. and Manuf., 6 per cent. Pet. 5 854 
—— per cent. Mortgage Debenture Stock site .. 102-104 
Brush K Electrical Engineering, Ordinary, Noe. 1- 105, 7À.. B uu 1-14 
— Non. Cum., 6 per cent. Pref. .................... 2 2 
44 per cent. Ist Debenture Stock ................ 100 -102 
cent. 2nd De benture Soe. 100 91-96 
Callender’s le, Debentures .. 1.2.0... ccc cece eere 100 108-112 
777 pend da ce equ T 5 134-1 
5 per oent. Pref. ù TTT 5 Bet 
Crompton and (o cc ce eee eene 8 2 
5 per cent. Debenturmes 100 102-106 
Edison and Swan United, A" Shares, 1-99,261 .......... ó .. 
A“ Shares, 01-017, 159 p 5 ui M 
5 per cent. Debenture s esee 100 .. 
4 per cent. Deb. Stock, Red, .................... 00 . 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.. 2 142 
per cent. Cumulative Prei... 2 5 
4 per cent. Perp Ist. 10005 Dal. sez este ees 00 .. -101 
General Rlectric Compan 4 30 por os cent. Cum. Pref... 10 10-1 
4 per cent. lst Deb. Stock ................ 00 100-1 
W. T. Henley's Telegraph Works, Ordina] . 5 154-164 
4 per cent. Preference....................... ee. 95 
44 per r cent. Debentures ......................«. 00 1 ih 
Indis Rubber, Gutta Percha, and Telegraph Works ...... 10 184-195 
4 per cent. Debentures ...................... ees 100 10.40 
Parker, Thos., ted, Ordinary ........................ 10 -154 
Telegraph Construction and Maintenance ................ 12 41 
5 percent. Bonds .....................e q 100 .. 101104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1 a 101,300.. 1 1 
4 cent. Deb. Stk. vae Red. and Conv. .... 100 .. 18118 
Bournemouth and Poole, Ordinary ...................... 1 144 
44 per cent. Cum. Pret. 7, 18500 10 Meh 
——— 5 per cent. Cum. Second 188 15, 001-22,500 .... 10 .. 104.11 
per cent. Debenture Stock, 5 .. 1051 
Bromley (kent) aite Light and Power Co. , 44 per cent. 
lat Debenture Stock, Rede.. eere 102-105 
Brompton and . C R 104-11 
r cent. Preference ........................-. s -104 
Calcutta Electric 2900189. Corp., Ordinary, Nos. 1-20,000.. 5 75-84 
os. 20, 001-50, 000 7 
Cambridge Lenin Supply Company, Ltd., 210 Ord. .... | H 
ee 1 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 . 106.1 
Charing rice and Strand, Nos. 60 ,001-70,000 ............ 5 9. 
"e cent, Cum. Prein. b 51 · 
ity Undertaking,” 44 p. c. Cum. Pref., al Sr 8 44 
— — per cent. 5 Stock, Red. (Prov. Ce . 100 .. 104-1 
Chelsea Bisctrcty , coeae tiene As Nan EDI 5 
r rete ia ntures iuo cose 10 . 108-111 
City of London E ee 8 10 10-11 
6 per eat Os Cumulative ·Ü³¹Ü¹aCĩ 10 ET 
5 den cent. Debenture Stock .................... n 
3E per cent. 2nd Deb. Stk. 1 Certa. (all pd.) .. 103-106 
County of don and Brush Provincial, Ordinary........ 9-10 
per cent. Cum. Prei. 12-13 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-112 
Edmundsons’ Electricity Corporation, Ordinary, 1- 17,400.. 8 7 
A per cent. Cum. Pref. iii . 8. a 
r cent. First Mort. Deb...........,......... 100 .. 106-1 
Electric ht. Tractn. Co. of Aust., Ld.,6 c. Cm. Pt, 1-320000 5 
5 per cent. Debenture Stock, Redl... 100 .. 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10, %%% 5. 
—— 44 per cent. First Deb. Stock, Red. .............. 100 . 102-1 
Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 74 


4 per cent. Debenture Stock, R 
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Name. eu Last price. Name. on Last price 
£ 2 £ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 104-107 British Electric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 .. ELE 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 6 per cent. Cm. Pf., 30,001-60,000 ................ 10 
London Electric, Ordinar nn 3 . 24.22 5 per cent. Perpetual Debenture Stock .......... 100 .. 124 
6 per cént. Pref... oo. 0.666 cccccesesevesccecaueas 5 .. 53-64 Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ..... uve D Ss 23 
4 per cent. Ist Mortgage Debenture Stock, Red... 100 .. 100-105 * A" 6 per cent. Om. Pf., 1-40,000 ....... Saks d -54 
Metropolitan, Ordinary ............sssesesussesssssssess 10 .. 184-19 ' B" 6 per cent. Cm. Pf.,1-27,500 .............. 5 109 
44 per cent. First Mo Debenture Stock .... 100 .. 108-11 — 5 per cent. Deb. Stock, Red. .................... 100 .. 106-1 
— 5j per cent. Mortgage nture, Red. .......... 100 .. 98-101 Prov. Cert., all paid ............................ 100 .. 98-101 
Newcaatle-upon-Tyne Electric Supply, Ordinary.......... 5 Cape Electric Tramways, Nos. 1-400,000 .................. 1 21-2) 
Preference... cdo ees e se UE rr e ERI TS ES 4 .. ero City of Birmingham Tramways, 5 per cent. Cum. Pref... 
Notting Hill Electric Lighting... 10 .. TE 4 per cent. lst Mortgage Deb., 1-5,000 (1917) .... 100 101-1 
4 per cent. First Mort. Debe., Nos. 1-500 (Reg.) .. 100 .. 101-1 Colombo Electric Tramways and Lighting, 5 per cent. lst 
Oxford Electric, Ordinary, 1-96 and 407-10,310 .. .......... 5. 56 Mortgage Debenture Stock, Red. esee 100 .. 102104 
4 per cent. Debenture Stock .................... 100 .. 93-101 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 1514 
River Plate Electric Light and Traction, Deb............. 100 .. 78-84 5 per cent. Cum. Pref. ...................... ee. 10 .. 11-12 
Royal Electrica] Company of Montreal, 44 per cent. First Debentures . cce T Dna dees Ya 100 .. 96-89 
Shares Mortgage Debentures ........................ .. 101-103 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 13-14 
Smithfield Markets Electric Supply, Ltd., Ord.,1-12,000.. 5 .. 2. 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 16-16 
EE y r cent. Debenture JC RECS ” = 1 per cent. Mort. Debs., 1-5,000, Red. .......... im 88.98 
ndon, Ordinarjj sig - . Imperial ways, Ordinar gig. M 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 6 .. 1&1 = 6 per peat mf 8 all .. 1 1M 
—— 7 per cent. Preꝶãꝶũjiii cece cece cece cece 8 44 per cent. Deb. Stockklklõkcdnd 4 10 .. 113-11 
— 54 Per cent. Deb............. xu Preises case gius 100 .. -101 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Urban Electric Supply Co., Ordinary, 8-50,007_.......... 9. WX Cum. Pref., Nos. 30, 001-60, Obb.. 5 t 
—— 5 per cent. Cumulative Preference, 50,001-80,000 5 .. 44-5 4 per cent. Debenture Stock k . 10 .. 84. 
Westminster, Ordinary ................. cot 5 .. 12-1 Kidderminster and District Lighting and Traction, Pref... 5 .. 34-4 
——— 5 per cent. Cum. Pref., 110,101-158,241 .......... 5 6-64 London United Trys. (1901), 5 per cent. Cum. Pref. ........ 10 .. 114-11 
Electric Rall lden Electric Trama. Deferred, 1,000,001: 318,018 1 .. 816-716 
E ways.— Metropolitan Electric Trams., . 1,000,001-1,514, .. 5[16-7 
bn ay ; di 5 per cent. Cum. Pref., 500,001-814,016............ l .. 14 
Central London, Ordinarꝶ ggg. 100 .. 105-108 New General Traction, Ordinary .................. «esee 
4 per cent. Pref. ä‚s aa m " 10 1 6 per cent. Cum. Pref. ...................eeeeee- 24-34 
» n” erred ... . . . . . l si: É 5 per cent. Mo e Debentures, 1-1,713 (Regd.). 100 .. 91 
4 p.c. Deb. Btock (Prov. wey Certa. fully paid). 100 . 115-118 Oldham, Aston, and Gade Tramway. Ordinary........... i 10 .. 104-103 
City and South London, Consolidated Ordinary .......... 100 .. 7677 6 per cent. Cum. Pref. ............ ceres 10 .. 114-125 
4 per cent. Debenture Stock .................... 100 .. 116-119 Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 .. 140.1 
5 per cent. Pref. Stock "91 ...................... 100 .. 130-135 Potteries Electric Traction. nary 26,667-40,000 ...... 10 . 9-10 
„ „ „ . 100 . 12813 5 per cent. Cum. Pref., 1-0, O 60m 1 .. 1011 
— 'h „ „ OI. 100 .. 125.128 44 per cent, Debenture gtoc g.. 100 .. 106-109 
Liverpool Overhead, 80700 cent. Pref. .................... — . 18515 South Lancashire Rlectric Traction and Power Company— 
Ordinary, 120,000 .. . . ... . . . . r. j ·· 3 r * a £250,000 rdinar .. ee 15 1 
4 per cent. Mortgage Debentures, Red., 1-1,700.. — .. 102-108 £101,132 6 per cent. Preference.................- n 1 
Waterloo and City, Ordinary atu wa as een. f 87-100 — — £528,095 44 per cent. Debenture Stock ........ 100 p.c... 100 p.o 
Angl yu : 1-260,007 : b 43-4 Telephones.— 
O- n ne, 2 860 U ee ee ee teen es > 
1 6 per cent. Debenture Stock, 1888. 100 .. 1251 National Telephone, Preferred .......... .... d Deseos 100 .. 97-99 
Blackpool and Fleetwood Tramroad...................... 10. 15-14 ——— Deferred Stock ceeecees 100 .. 70-72 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... b. i 31-53 —— 6 per cent. Cum. First Pref. ....... m sė 13-14 
5 per cent. Cum. Pret., Nos. 1-75,000 ............ 5 .. «5 ——— per cent. Cum. Second Prei. 10 .. 12-18 
44 per cent. Deb. Stk., Red., Prov. Certs. allpd. 100 .. 101.104 ——— per cent. Non. Cum. Third Pref. .............. 5... 5 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 100 69-72 34 per cent. Deb. Stock. Red. .................... 100 
Non. Cum. 5 per cent. Pref., Nos. 25,001-58,600 .. 100 .. 92-97 | 4 per cent. Deb. Stock. Rel]... .* 100 - 101-103 
—— 4 per cent. lst Mt. Debs., Nos. 1-5,250, of £40each 40 .. 104-106 p.c | © fental Telephone and Me Ccmnanv —— 1 ki 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


, Traffic Returns for | Increase or Miles of 


Accounts for past year. | 
| week decrease. Eg o ie TP Ne UNCLE E , Oost 
Line 6 E or 55 ' l » | s " EM una er! | ear 
| Current . Total assengers Car miles - Car e of mile 
Ending 1903. | 1902. , Week | year; , 1902. | 1901. Ending recelpta. ied. | um enger mile. tract 
14 E E Ea 29 | 3 910 | E | E. d. £ 4 
Aberdeen Corporation......... Feb. 81 + 1 +8, me oe : ES = = D ES he 
Ayr Corporation ..... eee Mar. i à Ue P 105 + = are 2i = = 8 a | - — — 5 BA 
t Tramways ........ n BÀ 705 + do P" = — = am te Se TP 
e Corporation iine ded Q4 6 513 699 — 20 +472 24 24 | Dec. 31: 33,561 5,169,224 648,114 14 124 | 1,398 | 74 
kpool Corporation.......... s a 312 307 + 5 + 10535 fere M en T TE = 2 = 
Blackpool. Flestevod Tramways , 7 202 199 +: 3 290 16 163 4 51 30,925 2,049,677 584,989 | 362 12:68; 1,932 | 699 
Bolton Corporation ............ „ 8 1,615 1.310 ＋ 20 + 7,183 a x a= a es up ey 
Bournemouth Corporation. . 4 | 357 EE ES | == — ek | TA | me a "E zi = E 
| i 
Bradford Corporation .......... „ 8 3,355 2,51] 4 722 +14,977 — — | às P „ otasan = - = = E 
Brighton Corporation .........- w 8 734 735 — 2, + 3,685 | . > | = = = = 5 — 
Bristol Tramways Company.. © 14,212 4.882 670 — 514: 5l} | „ 51,223,480 ; 41,192,899 | 5,724,114 | 1°30 | 9°58) 4,548 ies 
Burnley Corporation .........- E | t67 370 | + 297 - ME a4 E Gy . d KE = s M 
: "E | | | A 
Cardiff Corporation ............ o wx 1,05 - = de | x^ l . - eee M = _ 
Carlisle Teana 8 Company... — | | i Ee h =ù DE | SN „ ol = 2,216,583 320,129h E tcs m 
Central London Railway........ 7 6,970  Á6.7:8 | + 220 + 3,4934) (2 - „ 31/367,225 45, 505, 110 À a| Se a e —a 
City and South London Rallwa) 8) 3238 | 307] + 167 + 2,235 64 „ 3115,00 a 19,069, 312a — — a ER 
Cork E. T. and L. Company E. i 394 | 372 + 22 + ^ - e » à ut «m sss = 
Darwen Corporation............ Lewes 54 216 , 226 |- 10 + 19 ) | l 4 
Darwen-Hoddles den "E. eae | = | | | Z 
Dover Corporation ............ 7 183 150 — i4 25 | = | » = 
Dublin & Lucan Electric Railway | 8 82 811 T Lj - 134 | — 9,796 364,795 102,287 |381 1352 859 768 
| EE | i , 
Dublin U. T., electric cars...... „ 63.539 3472 , 4 266 ES ] 
Dublin S. District, Electric ....: „ 6| 655, 741 — 78 \ 42,540 46 | 46 126,121 | 21,555,155 | 3,929,556 |126 | 8:81] 2,740 | 5-20 
Dundee City Tramways ........ E 28 766 047 | + 119 | = s 2 a "m 
East Ham Corporation "e 480 533 |+ 142! + 4,452 — — — — — — — = = = 
Farnworth U. D. oo. ꝗͥ Feb. 12 155 35 ＋ 100 : nz F peu 2 e : : » P 
Glasgow Corporation .......... Mur. 12.123 | 10,765 | 41,365; 414,233 | 124 | 101 May 311 — ¢ = : es 
Halifax Corporation............ „ 29, Ll0:8 975 | + 63, + 5,922 - 8 2 
Huddersfield Corporation ...... „ 7 10H 8938 |4 146 2i a 2 h a SN . 
Hull Corporation, E. 8.......... „ 7, 1,635 | 1,605 |+ 79 + 4.075. 19 | 19 „ 31: 87,707A| 21,065,999 | 2,218,696 100 , 9:49 | 5,003 | 5:07 
Kirkcaldy Corporation xe as. 4 139 — d p l : 2 = is = - AD S 
Leeds Corporation — ......... > Feb. 21 4.462 4110 | 552 439.099 T 2x EUR . e = 22 zx zt 
Liverpool Corporation.......... „ 2c] 8959 3.850 | + 105 + 9,682 | 101 | 95 Dec. 3154, 504. 108, 905,472 11,705,425 |111 | 10°34] 5,000 | 6-88; 
| i 
Liverpool Overhead Railway....| Mar. 8 1,394 1.400 [ 85 + 1.223 154 | 15 June 30: 769,152 2 8,426,976, 787,010a | 1°37 a1.07a! 4,450 |1594a 
Newcastle-on-Tyne Corporation 7| 29:0 1.F91 | +1099 — 36 | — — e — 1 Mo | = dq. ie — 
Portamouth Corporation........ „ Ww 1.157 | + 155 = 29 ac. 2 = — v Ee NN P Nas pn 
Rochdale Corporation .......... ae. c 10% = i zt E | e Pa . vu E B — | m p 
i E ü 
Salford € qation 6 eds „ 21 2329 2.027 202 z 3 NM aa = = 
Sbemeld Corporation TIED s 6t ALLO = — — 464 — Mar. 25,151,827 | 49.176,631 | 3,791,993 10-93 1201 4,140 782. 
Routhampton Corporation ..... a 5 o9 732 |+ 66 — 11 — „ 31 28,973 4,761,149 696,159 145 | 995! 2,670 x 
Rupderland Corporation ...... ie. 8 971 1,017 | - 46 — 19 17 „ 31 57,307 | 13,569,8C8 | 1,170,207 101 |1175| 5380 | 6:31 
Wallasey U. D.... „„ 7| 99| — = m : Ze Í 5n uM a 2 es 


zi ——MÀ = 


* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. @ Train mile, 
h Helf-year’s figuros. c Include rafi and tram. d Total receipte. e Hlectrio traction only. / Including one section of horse 
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SOME NOTES ON COMMUTATOR DESIGN. 
BY T. SQUARE. 


].— ELECTRICAL. 

The design of the commutator is a point which very 
often receives less attention than it deserves. As long as 
the current density in the brushes does not exceed a 
certain figure, the commutator is often supposed to be 
perfectly satisfactory in all respects, and to fulfil all reqnire- 
ments. The most common figure is 55:5 amperes per 
square inch of contact surface for carbon brushes, and is 
usually specified by consulting engineers, although it is 
well known that in many cases densities as high as 70 or 
even 120 give pores satisfactory results. 

There are two conditions to be satisfied: (1) the watts 
wasted on the commutator as a whole must not be great 
enough to give an excessive temperature rise; (2) the 
watts wasted, E all produced by the brushes, must 
not be great enough to cause undue local heating of the 
brushes. 

A commutator may conform to either of these condi- 
tions without conforming to the other; thus, for example, 
if we have a commutator for a four-pole series or wave 
wound armature, we shall only require two sets of brushes; 
if, in addition, these brushes have a rather small contact 
area, we may have too high a current density in the 
brushes, causing them to overheat, while the commutator 
itself remains quite cool. 

We may say that in order to comply with condition (2) 
all we have to do is to keep the watts wasted per square inch 
of contact surface less than 60, if we are not troubled with 
circulating currents, which can be got over to a large 
extent by using a brush with & high contact resistance. 
This figure 60 may be expressed as the product : 


(Current density in amperes T (Voltage drop between brush 
per square inch) and commutator). 


Now, we can get special grades of carbon brushes in which 
the contact resistance, and, hence, the voltage drop, is only 
one-half or a quarter that of ordinary brushes. It follows, 
then, that with these brushes we can use current densities 
two and four times respectively the maximum density 
which we could employ with ordinary brushes, without 
exceeding our limit of 60 watts. "This shows that it is 
perfectly possible to use densities of 70 or 120 with special 
grades of carbon. Unfortunately, however, these low- 
resistance carbons have a bad effect on commutation. 
Firstly, the contact resistance of the brushes is often 
relied upon to a great extent to help the reversal of the 
current in the short-circuited coil, especially in machines, 
like erane motors, which have to be run in both directions 
of rotation with fixed brushes, and in which, consequently, 
the brushes cannot be so placed as to be in a reversing field 
of the correct strength for all average loads of the machine. 
Secondly, since when an armature coil is undergoing com- 
mutation it is short-circuited by the brush, the contact 
resistance of the brush is by far the highest, resistance in 
the circuit. Now, commutation very rarely, if ever, takes 
place in no field, hence there is nearly always an E.M.F. 
set up i" the coil, and this sets up a current which will 
attain very large proportions owing to the low resistance of 
the circuit. This current overheats the brushes and may 
cause them to get red hot, which still further lowers the 
resistance. Hence we have an accumulative effect which if 
allowed to go on will soon cause the brushes to burn away, 
the commutator meanwhile looking much like a Brock’s 
benefit. 

For these reasons it is best, if the sparking constants are 
not very good, to avoid low-resistance carbons and work 
with only a moderate current density. With moderately 
good constants, however, we can safely use ordinary grade 


brushes evith a density of 50 or 60. For electroplating 
machines, where the voltage is about 20 or 15, it is almost 
impossible to get sparking at all if we use carbon brushes ; 
hence the lowest resistance grade can be used which will 
carry densities up to 150 amperes por square incb. We 
find that, as a rule, the higher the voltage of the machine 
the higher the sparking constants. This works out very 
well, since a high voltage means a low current, and 
we can in that case more easily afford to use a low 
current density without running into a very large 
commutator. 

We now come to condition (1). The watts wasted on a 
commutator are due to two eauses: (a) the contact C? R 
loss; (b) brush friction. These watts, after being generated 
underneath the brushes, are spread over the whole com- 
mutator, from whence they are dissipated into the 
surrounding air. Each designer has his own rules for 
proportioning the size of commutator according to the 
number of watts it is proposed to waste on it. Three or 
four years ago these rules were very rough and ready ; 
thus the writer knows of a large firm where it was 
customary to take the diameter of the commutator always 
as ‘6 of the diameter of the machine, and the length of the 
commutator was reckoned as 1mm. for each ampere of the 
main current of the machine, independent of the ratio of 
the area of brushes and of rubbing surface. 

In these days, however, competition is so keen that 
everything has to be made and put in to stand the last 
ha'porth of output which can be squeezed out of it. We 
must, therefore, abandon these good old rule-of-thumb 
methods in favour of some formule which will give us more 
accurately the maximum watts which we can waste on any 
given commutator without exceeding the specified tempera- 
ture rise. This temperature rise, by the way, is usually 
specified as 70deg. by the consulting engineers, the usual 
clause being, “no part of the machine shall rise more than 
70deg. F. above the surrounding atmosphere." As a matter 
of fact, it might with advantage be fixed a good deal higher, 
say 100deg. F. so enabling us to use in some cases smaller 
commutators. There is no insulation on a commutator 
which can be damaged by heat (mica is not affected, and 
neither is asbestos, which is sometimes used in insulating 
the bars from the commutator body), as there is in the 
armature windings; 100deg. F. would be a more sensible 
limit, although it is quite possible that we mee not require 
to run up to that limit in many cases, as if we cut down 
our size of commutator very much we shall often find that 
we run into too high current densities before we reach our 
100deg. F. rise. 

The number of watts we can waste on a commutator 
depends on its speed, and the area and efficiency of its 
radiating surface. A good rule is to reckon only the rubbing 
surface of the commutator as radiating surface. If we do 
this, we can waste with average commutators, roughly, 
two watts per square inch at a peripheral speed of com- 
mutator of 2,000ft. per minute, and three watts per square 
inch at 3,000ft. per minute. These figures, of course, vary 
with the design. Whether the commutator connections are 
open and free to stir up the air, or closed over with canvas 
duck, etc., they are about right, however, for average cases, 
and 2,000 to 3,500 is about the general working range of 
speed. These figures will give a final temperature rise of 
70deg. F. after any time we like to run for, but experi- 
ments should, if possible, be made for each line of machines, 
and a curve of permissible watts per square inch against 
peripheral speed plotted for them. Interior ventilation of 
commutators has been tried—that is, à current of air is 
made to cireulate through the inside of the commutater, 
the bottom of the commutator bars being left bare. This 
has been discarded, however, as dirt is very apt to accumulate 
on the bars and cause shorts. 


Kapp gives the following rule for temperature rise on 
commutators, which is very much used in Germany : 


Temperature rise in degrees C. = 
300 (watts wasted on commutator) 
Radial surface in square centimetres (1-- 15 v) 
where v = peripheral speed in metres per second. This 
becomes when twisted round : 


Watts per square inch for a final rise of 70deg. F. = 857 + 
00055 (peripheral speed in feet per minute). 


This shows that the watts per square inch against 
peripheral speed curve is a straight line over the Mna 
range, and fon experiments which I bave made myself, 
believe this to be the case very nearly. 

We must next see how to reckon up the total watta lost 
in any given case. Dividing this by the radiating surface 
we get our watts per square inch, and if this does not 
exceed the figures given above, we can reckon that our 
temperature rise will be within the specified limit. 

The C? R brush losses may be expressed as 


Watts = (total current of machine) x 2 (voltage drop 
between brushes and commutator). 


This voltage drop varies, as stated above, over wide 
limits, depending on the grade of carbon. It can also be 
varied by adjusting the tension ; thus increasing the tension 
lowers the drop (or tends to) and vice versá. Hence, by 
altering the tension. we can often get the same effect as 
regards commutation as by altering the grade of brush. With 
ordinary brushes (by which I mean a grade similar to the 
“S” grade of the “Le Carbone" Company) the makers 
recommend for general use a pressure or tension of 2007. 
per square ineh of contact surface, and the voltage drop 
with this pressure at a density of 30 to 40 amperes per 
square inch (which is about right) may be taken as approxi- 
mately one volt. Hence under these conditions we get the 
very simple formula 

Brush C? R loss in watts = 2 x total current of machine. 

Tests should be made, if possible, on each grade of carbon 
used to determine the curve of voltage drop against current 
density. This shows how the C? R loss may be calculated. 
The brush frietion losses are very little more trouble. The 
friction is dry friction, hence the watts are simply depen- 
dent on 

pressure x A x peripheral speed. 


The coefficient of friction varies with the grade of carbon, 
but only to a small extent; for all ordinary grades we may 
take » as about 5. It is higher with high-resistance 
carbons and vice versá. We have 


Friction loss in watts = [ x 746 

(total area of brushes in sq. ins x 1:25 x * (periph. speed) 

2385, 0000 oe 

=(total area of brushes in square inches) x (peripheral 
speed in feet per minute) x 0085. 


Since the sparking tendency varies as the square of the 
number of turns per coil in the armature, it is always well 
to keep this figure as low as possible. This means that we 
must make the number of coils, and hence the number of 
commutator parts, as large as possible until we get into 
one-turn coils. To do this it is evidently a good thing to 
make our commutator of as large a diameter as possible, 
but this makes them more expensive, and also, since the 
peripheral speed of a commutator should not exceed 
3,500ft. to 4,000ft. per minute for mechanical reasons, it 
limits the maximum revolutions at which we can run our 
machine. Also, if the diameter of the commutator is too 
large a percentage of the diameter of armature, it is found 
that the connections from the armature winding to the 
commutator become very cramped. We must, there- 
fore, strike a good compromise, the usual figures for 
diameter of commutator 

diameter of armature 
to 7 for large ones. 

The limit to the number of armature coils is the number 
of commutator bars which we can get into our commutator. 
The best average figure to go for is a commutator bar pitch 
of Pein. On small machines we can go down to f;; in., but 


being about 5 for small machines 
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it is not considered good, as the commutator bars become 
so thin. 
II. MECHANICAL. 


The bars are insulated from one another by soft mica, 
and from the cast-iron or cast-steel commutator body by 
hard mica. The thickness of mica between bars is usually 
about uin. The average “space factor —i. e., the pro- 
portion of the total volume of the commutator actually 
filled with copper—is 80 per cent. The rest is mica. It is 
found that if the mica separating the bars is too hard, it 
will not wear so quickly as the copper ; hence it stands up 
slightly, causing the brush to jump or chatter and spark 
badly. A great deal of trouble has been due to this cause. 
The mica is separated into hard and soft in the factory by 
boys, who try the edge of each piece with the finger nail. 
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Owing to the high price of mica (2s. 6d. to 4s. per pound), some 
Continental firms try to economise by using a mixture of 
mica and press-spahn for separating their commutator bars 
as in Fig. 1. On the underside of the bars, between them 
and the commutator body, mica must always be used, the 
general thickness being 15mm. to 2:-5mm. 

In machines which have low voltage and high currents 
two commutators are very often used, having all the 
positive brushes on one commutator and all the negative 
on the other. Commutator bars are now always made of 
rolled copper bar. Cast copper has been tried, but is found 
to be liable to blowholes, etc., and not to be so homo- 
geneous as rolled copper. It wears the brushes away 
faster, and does not take so good a polish. 


Fic. 2. 


The segments are first cut out rough, with an allowance 
of about lin. all round for machining. They are some- 
times cut out of flat rolled copper strip as in Fig. 2, 
and afterwards milled to the correct bevel or taper; or 
we can get strip already rolled to the correct bevel, and 
stamp them out as in Fig. 5. In the latter case we have 
more waste metal left, but we avoid the expensive opera- 
tion of milling, and I think it is the better method of the 
two. The burr left on the edge of the bars due to the 
stamping has not been found to be so bad as to interfere 
with the process of building the bars up together in order 
to turn them, especially if the bars are so arranged that 
the burrs are all in the same direction. : 


) É SS ( 
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Fio. 3. 


This process is the next which the commutator has to 
undergo, and is done as follows: The segments are built 
up on a cylindrical dummy body, A A (see Fig. 4), ina 
very similar manner to a brick arch for a bridge. The 
diameter, D, of this dummy body is rather less than the 
required internal diameter of the commutator in order to 
allow for machining. The segments as they are built up 
are carefully insulated with mica, etc. If the segments are 
long, several sheets of mica are used between each pair of 
segments axially, and are shellaced together to make as 
solid a job as possible. In this case at least two layers of 
mica should be used circumferentially, and the joints in 
one layer should be staggered with regard to the joints in 
the other. Too much shellac should not be used, however, 
as this tends to make the insulation too compressible, and 
it is difficult to squeeze the commutator into a perfectly 
rigid mass. When we have built all our segments in, & 
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clamping band, B, is placed round them on the outside, as 
in Fig. 4. The dummy body is then taken away, and the 
segments are squeezed up as solid as possible by means of 
the band, B. After it has been thoroughly tightened up 
the commutator is taken to a drying oven, where it is 
heated up to 100deg C. for some time, and is afterwards 
given another final squeeze up. It is then tested elec- 
trically between each pair of segments in order to make 
sure that the insulation is perfect. Then it is taken to a 
lathe, centered in à chuck, and the inside, the V grooves, 
and the ends turned up to gauge. 


In the American type of commutator, in which the 
segments bed on the bottom (see Fig. 5), the diameter, D, 
is made a nice driving fit over the commutator body and 
its insulation. The commutator is next taken out of the 
lathe, and the band, B, ie slacked back a shade in order to 
allow the bars to be slipped over the body into their 
proper position. When this has been done, the ring, E, 
(or segments of a ring in large machines) is fitted in place, 
and the bolts, F, screwed up tight. This causes the com- 
mutator segments to be forced inwards until they bed 
snugly hard on to the face «. The V-shaped projec- 
tions, E and E, must be so shaped that on screwing up 
the bolts, F, and so forcing the commutator body hard 
against the faces, a and b, of the commutator bars, 
the face c is always free, and has a little clearance 
between it and the commutator body. In practice, in 
order to keep dirt from accumulating under this face c, 
this clearance is always filled up with some soft asbestos 
millboard. If the face c binds hard before the face 5, 
on screwing up the bolts, F, the bars are forced outwards 
instead of inwards, and so caused to slacken instead of 
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Fie. 5. 


tighten. Thisremark applies also to the ordinary English type 
of commutator, shown in Fig. 6, only with the American type 
we have the two surfaces a and b to hold our bars firmly 
in position, whereas in the English type we have only the 
one—viz., b. In the American type, when once the bars 
are al] bedding nicely on the face «, they can move no 
further, whatever we do; but in the other type, if we should 
happen to tighten up some of the segments, E E, more than 
others, it is quite possible that we may force in the com- 
mutator bars next to them further than the others, and 80 
at once spoil the truth of our commutator. In the English 
type, the pressure between bar and bar is relied upon to 
keep the whole rigid. If the mica should for any reason 


decrease in thickness after the machine has been runnin 
for a few months (say, for instance, because the shellac ha 
all been sweated out), then the segments would become loose, 
and in this type would be free to rise or fall, but in the 
other type, since they are bedding hard on the face a, 
no movement, of this kind could ensue. For these reasons, 
among others, I consider the American type the best. After 
the segments, E E, have been screwed up hard, the com- 
mutator is fitted on to the armature. The whole armature 
is then put between centres in a lathe, and the external 
or rubbing surface of the commutator turned up perfectly 
true with the armature spindle. If the armature is too 
big to go in a lathe, it is fixed up in its own bearings and 
driven by a belt, while the conimutator is being turned by 
a tool in an extempore toolholder. te PME 

In the English type, the exact size of the diameter, D, 
is not of so much importance The commutator bars, after 
being turned up, are placed in position on the commutator 
body without the necessity of first slacking back the band, B 
The rest of the process is exactly similar to the other type. 


If the faces, b and c, both bed equally hard, the effect 
of screwing up the bolts, F, will be simply to tend to 
compress the bars in an axial direction, and will not 
tighten them up circumferentially at all, so that they 
must only bed hard on b. After the inside, the 
V grooves, and the ends of the segments have been 
turned, they are again tested electrically between each 
pair of bars in order to make sure that the insulation is 
still perfect. When the outside of the commatator has 
been turned and the whole is in position on the spindle, 
they are again tested for the third and final time. The 
wearing surface of a large commutator should always, if 
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FIG. 7. 


possible, be ground up lightly with an emery wheel on 
site, just before the machine commences its work. This is 
to correct any out- of- truth which the commutator may have 
acquired during its transit from the makers. Great care 
must be taken in machining commutators, especially in 
getting the tapers and angles right on the segments and body. 

Small commutators are often tested for bursting stress 
by being placed on a dummy shaft and run up to twice the 
running speed or more inside a thick steel shield in ca-e of 
breakages. Small commutators also are very often pa:ked 
up tight by means of a hydraulic press, as in Fig. 7, instead 
of by means of a clamping band, as in Fig. 4, thus making 
a very firm and solid job. 
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ON ELECTRONS* 
BY SIR OLIVER LODGE, F. R. S., VICE-PRESIDENT. 
(Continued from Supplement, March 6.) 


Two things are necessary to get the particles away from 
the plate; they must be loosened by the impact ol ultra- 
violet light—the direction of polarisation of this light 
having a very decided influence—and the surface to which 
they cling must likewise be negatively charged so as to 
repel them. Neither light alone nor electrification alone 
will produce the effect; co-operation is necessary. J. J. 
Thomson devised a most ingenicus method of carrying out 
this experiment in a metrical manner, and of deducing from 
it the electrochemical equivalent of the charged particles— 
that is to say, the amount of matter which each contained 
compared with the electric charge which each carried. To 
this end he employed the usual arrangement of a small nega- 
tively-charged zinc plate on which ultra-violet light from a 
distant arc lampcould shine, through quartz, and also through 
a parallel piece of wire gauze connected with an electrometer. 
The distance between the zinc plate and the metallic gauze 
was variable, and the experiment consisted in observing 
how much electricity reached the gauze from the negatively- 
charged plate, under the influence of light, first without, 
and then with, a magnetic field of measured strength 
applied crossways to the region between them. A little 
ealeulation of extreme beauty showed him that the paths 
of the flying particle under magnetic influence would be 
cycloids, whose generating circles contained the ratio m/e as 
well as the ratio E/H?—that is to say, their trajectory, if 
it could be observed, would involve the electrochemical 
equivalent required and likewise the ratio of the 
electric to the magnetic field applied, as well as 
the absolute strength of the magnetic field. The 
calculation is so simple that it may be given here. Let 
the figure show the zinc and the as facing each other, 
close together, with a gradient of potential (V —V!)/d=E 
between them, and let a magnetic field of induction 
density, H, be applied normal to the paper. Then the 
motion of a charged particle detached and propelled from 
the origin into the region between the plates, provided that 
the plates are in vacuum so that there is no resisting 
medium to interfere, will be 


(mz=Ec-Hey, 
my = Hea, 


the initial values of », y, and y being all zero. 
The solution of these equations under these initial 
conditions is 
x=a (1 - cos b £) 
bz. (b t — sin ^ f) 


where a = Em and 0 - H x ; and from these we 
m 


H? e 
see that, whereas z is oscillatory in accordance with a 
versine, ranging from 0 to 2 a and back, y is both 
oscillatory and progressive, completing its period in a time 
* and increasing in every such period by the amount 
2 ra, In other words, the equations represent a cycloid 
traced by the rim of a circle of radius a rolling on the zinc 
late. 
i There is no known way of actually observing this quite 
invisible and purely theoretical trajectory ; but when it is 
perceived that in accordance with this theory all the 
particles moving between the plates will have similar 
pathe, so far as they do not come near the e e of either 
plate—in which case they would not be propelled so far— 
it becomes plain that there should be a critical distance 
within which the gauze would receive and intercept all the 
particles, and beyond which not a single one would be able 
to reach it. In the figure the gauze is depicted as set just 
beyond the critical distance, so that it would receive no 
electricity, even though the ultra-violet light were fully 
shining ; but so that if either its distance from the zinc 
were diminished, or the electric field strengthened, or the 
magnetic field weakened, the gauze would at once come 
within range and receive a plentiful supply of charge from 


* Paper read before the Institution of Electrical Engineers. 


the hypothetical cycloidally flying particles. And the 
critical distance at which this would happen—a thing 
easily experimentally observed—would be independent of 
the brightness of the ultra-violet light, and would be 
merely the diameter of the generating circle—in other 
words, the critical distance between the plates when 
effective transfer of charge occurred should be 2 a, or 
2mE 
eH? 
measured. Wherefore the ratio /, for this case can be 
experimentally determined if E and H are both known. 
The apparatus employed is shown in Fig. 2. 

The sharpness of actual experimental observation of the 
critical distance was not found quite 8o great as this simple 
theory would indicate, because of disturbing causes, one of 
which was the presence of some residual air interfering 
with the perfectly free path of the moving bodies; never- 
theless, it was sharp enough for fair determination, and 
the result was again, in this case also, that the ratio e/m 
came out 10* C G.S., or, more exactly, 7 x 10°, correspond- 
ing closely with the values found by J. J. Thomson, con- 
firmed subsequently both by Lenard and Kaufmann, for 
the cathode ray particles. 


, a quantity which could by this ingenious means be 
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FIG. 1. 


Another phenomenon on which measurements were made 
was the discharge of electricity from an incandescent 
carbon filament in an atmosphere of hydrogen. This also 
is subject to disturbance by a magnetic field, as was shown 
by Elster and Geitel; and a series of measurements, on 
lines similar to the preceding, resulted in a value 


^ 287 x 10° C. G. S., 
m 


a value of the same order of magnitude as before, 
1,000 times greater than the electrochemical or elec- 
trolytic value for hydrogen, and many thousand times 
greater than for other substances, but always constant 
and independent of the nature of the substance 
present. The only things which give the ordinary 
electrolytic value for this ratio are the positive carriers. 
These are not so easy to observe, but Wien has examined 
these by detecting and measuring the slight magnetic 
deflection exhibited by certain rays behind the cathode in 
a vacuum tube, which Goldstein discovered and called 
Kanal-strahlen, and which Ewers proved were carriers of 
positive electricity. Wien has shown that they move 
slowly, and that in hydrogen their ratio ¢/m is of the order 
10*—that is to say, the proper value for a hydrogen atom 
or ion—and with other substances the ratio has been found 
to vary with the substance and approximately to equal 
the electrolytic value for these positively-charged particles. 
J. J. Thomson has likewise made measurements on the 
positive carriers by means of the discharge from incan- 
descent filaments and other positively-charged hot bodies, 
and has confirmed Wien's results. Thus it is forcibly 


suggested that whereas the positive carriers of electricity 


are ions, consisting of a unit + charge associated with an 
atom, the negative earriers appear to be dissociated from 
the main bulk of the atom as if they were only fractions, 
or fragments, or constituents, or appendages of an atom, 
which, detached and flying loose, are able to attain. to 
prodigious speed, since any acceleration to which they are 
subjected is a thousand-fold greater than it is even for an 
atom of hydrogen, weighted down and burdened as that is 
with a mass of inert material and subject only to the very 
same propulsive force. 

Think of the mobility of a set of particles which expe- 
rienced the usual gravitation density, g, and had only 
qoos of the mass to carry. There is no known way of 
thus intensifying gravity; there are plenty of ways of 
diluting it—e.g., Atwood's machine, an inclined plane, etc. 
But such a mobile particle as that we'are now considering 
would drop under the influence of gravity not 16ft. in the 
first second, as everything we know does near the surface 
of the earth, but 16,000ft., or about three miles, and would 
in one second acquire under gravity a velocity of six miles 
per second, enough almost to carry it out of the range of 
the earth’s attraction altogether, and more than enough to 
carry it round the world. The acceleration to which such 
particles are subject in a vacuum tube is far greater even 
than this, because there the forces are so prodigious ; 
gravitation force on ions is almost infinitesimal compared 
with common electrical force on their charges. Suppose, 
for instance, that they are in a field, such as easily occurs 
in a vacuum tube, of 3,000 volts per centimetre, one-tenth 
of what ordinary air will stand, or 10 electrostatic units. 
The force urging one of these carriers to move is 
then 10 x 1071? = 10? dyne; the mass being moved, 
if it is a whole atom of hydrogen, eg. if it were a 
positive carrier in a hydrogen atmosphere, is only 
10 ?* gramme, and accordingly the acceleration it expe- 
riences is 10!^ centimetres per.second per second, or a billion 
times g. Whereas if it were a negative carrier, in any 
atmosphere, its acceleration would be 1,000 times greater 
still. The velocity acquired in passing over a distance of 
Sem. under this force is obtained by finding the square 
root of 2 f h—that is to say, it is 10°cm. per second for a 
positive carrier, and 5 x 10% m. per second for a negative 
earrier—and these are approximately the orders of 
magnitude actually observed. Thus the hypothesis 
becomes more and more justified that these units of 
electric charge can separately exist, perhaps carrying with 
them part of the atom, in which case they might be called 
corpuscles, having a material nucleus ; perhaps pure dis- 
embodied electricity, whatever that may be—an electrical 
charge detached from matter—in which case they would 
correspond with those hypothetical entities familiar in 
theoretical and mathematical treatment as electrons." 


APPENDIX E. 


Electric Saturation, etc—In my report on electrolysis to 
the British Association for 1885 (see the Aberdeen volume, 


pp. 762-763), I call attention to the possibility that an 


atomic theory of electricity would give rise to à maximum 
charge possible on a given area. The maximum surface 
density would be attained when every atom was polarised 
so that its atomic charge faced outwards, and for a solid or 
liquid it would be very great. For the charge on each 
being 107^, and the number of atoms per square centimetre 
being 10!5, it follows that the maximum surface density 
possible is G = 10" electrostatic units per square centimetre. 
The corresponding gradient of potential would be 4 r o = 107, 
or 5,000 megavolts per centimetre, and the corresponding 
tension would be 2 7 0? —6 1012 C.G.S. = 40,000 tons to 
the square inch. Of course, no dielectric would stand 
this pressure, but absolute vacuum might. In practice, 
therefore, it follows that when a surface is charged highly, 
only an exceedingly small percentage of the molecules are 
polarised with their charges facing outwards. For instance, 
common air breaks down when the tension rises to a value 
2 1 c? = grm. per square centimetre = 400 C. G. S.; where- 
fore the maximum c in ordinary air is eight electrostatic 
units per square centimetre ; and this quantity would be 
afforded by the facing outwards of 10!! molecules, or one 
in every hundred thousand of a solid surface, or about a 
tenth per cent. of those in air. It is shown on p. 760 of 
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my 1885 British Association report on electrolysis that & 
potential gradient of the order one volt over molecular 
distance is sufficient to overcome atomic attraction and 
effect decomposition in liquids. Any liquid which is a 
conductor throws the whole applied stress on to a molecular 
layer contiguous to an electrode, and accordingly some- 
thing of the order of a volt or two difference of potential 
between electrodes in such a liquid is required, and is 
sufficient, for decomposition. 


(To be continued. ) 


————————— RÀ 


THE NERNST LAMP. 


At the ordinary general meeting of the Institution of 
Electrical Engineers held at the Institution of Civil 
Engineers on Thursday, the 26th ult., Mr. J. Swinburne 
(president) in the chair, a paper on the above subject 
was contributed by Mr. J. Stóttner. In it he reviewed 
the various stages of the Nernst lamp in its development 
from the experimental state in which it was first intro- 
duced to the scientific world by Prof. Walther Nernst in 
1898, up to its present commercial form. Most of the 
information in the paper was obtained from a personal 
visit to the lamp works of the Allgemeine Elektricitats- 
Gesellschaft, which has been responsible for the develop- 
ment of the lamp on the Continent in the past few years. 
The filaments of all the earlier lamps were made of rare 
earths, principally zercona. These earlier types had no 
automatic heating arrangement, and the filament had to 
be heated to the temperature required (on an average 
about 900deg. C.) to make it a conductor by means of a 
spirit lamp or match. The first lamp brought out had 
a straight filament, the compensating resistance (or 
bolstering resistance, as it is termed on the Continent) 


of which, consisting of a fine platinum wire, was 


arranged in parallel at a distance of about 4mm. In 
another early form the filament was bent in a similar 
manner to that of the first Edison bamboo carbon incan- 
descent lamp, and was in the shape of a horseshoe. A thin 
iron wire resistance was tried about. this time, but proved 
unsatisfactory, and platinum wire was again resorted to, 
the wire being wound in a spiral on a thin kaolin tube and 
then steeped in a solution of kaolin. Both resistance and 
filament were fixed for the first time on a porcelain base in 
the fourth type of lamp which was brought out. The trouble 
of lighting the lamps by means of a spirit lamp or match, 
however, prevented theit being brought into general use. 
They were exhibited for the first time in public at the Paris 
Exhibition of 1900, where the patentees, the Allgemeine 
Company, had a magnificent pavilion lighted entirely by 
Nernst lamps. At this time the difficulties had by no 
means been overcome, but seemed rather only to have 
commenced, and it was found absolutely necessary to effect 
the heating of the filament automatically in order to bring 
the lamp into practical use. 

In the next form of lamp the automatic heater was used 
for the first time. The filament in this type was again a 
straight rod, placed horizontally to the base of the lamp. 
The thick porcelain tube next to it contained the heating 
wire, and the smaller tube the bolstering resistance. Both 
filament and bolstering resistance in this lamp could be 
exchanged, while the heater was firmly fixed to the socket, 
in which the automatic cut-out wasembedded. The magnet 
had great masses of iron and a heavy armature, in con- 
sequence of which a great deal of energy was required to 
actuate it. There was next introduced into the lamp a 
heater in the form of a coil, in the centre of which the filament 
was placed. In a later form, both filament and heater 
were mounted vertically to the base. A great improve- 
ment was effected at this stage, when for the first time in 
the bolstering resistance spirals of thin iron wire were 
suspended free of the carrier. The next type was a 
departure from the usual practice, à loop filament being 
again used, and a magnetic cut-out placed alongside of the 
bolstering resistance instead of being embedded in the 
socket. 

Subsequent types were now designed, and for the first 


time produced in considerable quantities. These lamps 
were of two Uistinct forms: the “A?” type, with large 
body and globe; and the B" type, with small round globe, 
and body so arranged that it could be used on an ordinary 
Edison screw lamp socket. The A' lamps were for 
higher currents up to one ampere, and had to be separately 
connected in a similar manner as an arc lamp. Other 
types were manufactured for an energy consumption of 
40 and 80 watts and potentials of 110 and 220 volts 
respectively. The bolstering resistance in these types 
again consisted of platinum wire, as in the earlier types. 
As on account of their small size it was impossible to com- 
bine these filaments with a modern iron resistance, they 
were all arranged in a horizontal position. The heating 
spirals were mounted firmly on the porcelain baseplate, 
and no regard being paid to expansion and contraction, 
the porcelain base with heating coil and filament could be 
easily exchanged. In these lamps the magnet of the auto- 
matic cut-out received its final shape, being marked by 
very small masses of iron and a very light spring, and in 
consequence thereof a very small loss of energy. 


Later types were designed for an energy consumption of 
100 and 200 watts, with a corresponding lighting capacity 
of 65 and 130 standard candle-power respectively. In 
these lamps the burner, as well as the resistance, could be 
independently exchanged. They were made for 110 and 
220 volts. Contrary to the B” lamp, the filament and the 
heating coil were arranged in a vertical position. The 
design of the magnets of the automatic cut-outs was exactly 
the same as that of the B” lamps The metal cap cover- 
ing the resistance was provided with ventilating slots, so 
that the bolstering resistance was cooled by the circulation 
of air. Later types showed a development of the Nernst 
lamp as a candle lamp for chandeliera, etc., until lamps 
were introduced in which the gradual reduction of the iron 
masses in the magnet was the chief improvement. The 
first magnet weighed about three times as much as those 
in use at the present day. 

In the latest patterns of Nernst lamps, as now in use by 
the million, the burners in type “A” are manufactured 
for one ampere up to 250 volts, and for half ampere only 
from 200 volts up to 250 volts. The metal hood is furnished 
with metal combs of thin sheet copper in the inner cover, 
for the purpose of cooling the bolstering resistance. Between 
this inner tube and the outer mantle are a number of tubes 
for ventilation purposes and facilitating the radiation of 
heat. The replacing and fixing of burners is a very simple 
manipulation, and can be effected by any unskilled person. 
For customers who have A lamps of the old type the 
company have designed special adapters, so that the new 
burners can be used on such lamps. In the latest *B" 
lamp, which is manufactured for one-fourth and 
one-half ampere up to 150 volts, and for one-fourth 
ampere up to 250 volts, the replacement, ete., 
of burners is equally as simple as in the case of the 
* A" type lamp. Various bolstering resistances are used, 
all made of iron wire, sealed in glass globes, which have 
been evacuated, and afterwards filled with hydrogen. Iron 
wire is used on account of its high temperature correction, 
which makes it particularly suitable, as, for instance, should 
the current increase 5 per cent., the resistance of the iron 
wire increases about 75 per cent., thus preventing the 
destruction of the filament. The increase of resistance in 
the iron wire is not proportionate throughout, and it is 
therefore necessary that the sectional area should be 
chosen with a view to heating the wire to a critical 
temperature at the current with which the lamp is 
intended to burn in order to arrive at the above-mentioned 
result. i. e., the balancing of current by resistance. Fila- 
ments have been made which have lasted from 1,400 to 
1,600 hours until they have become crystallised, presumably 
due to electrolysis. As to the efficiency and life of tne 
Nernst lamp, the author referred to the table of tests 
made at the Physikalische Technische Reichsanstalt at 
Charlottenburg. A number of lamps have been under 
test at the Electrical Testing and Standardising Institution 
at Faraday House, London, since the middle of December. 
The results, however, are still outstanding. A great 
many errors in the treatment of Nernst lamps are com- 
mitted, in consequence whereof numerous complaints of 
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short life, etc., are lodged with the suppliers, but if 
instructions are carefully followed, a life of about 300 to 
400 hours, as practical results show, may be expected. 
One great mistake generally made is that the current is 
sent through the lamps in the opposite direction, particularly 
in the B" type lamp. Another mistake is to over-run the 
lamps, as the surplus current is taken up by the bolstering 
resistance, and, practically, the light is not the least 
increased. On the Continent the screw holder is in almost 
universal use, and the standard rule is to make the centre 
contact minus. It is therefore immaterial how frequently 
the lamps are taken out of their holders, as they always 
come back to their proper position. With bayonet lamps 
it is different ; the poles can be easily changed by inserting 
the lamps the wrong way, and to prevent this the 
Allgemeine Electricitäts-Gesellschaft have designed a tool 
to cut out a slot, and have provided the porcelain socket 
of the lamp with a third pin, so that it is impossible to 
get the lamps into the holders the wrong way. To deter- 
mine the polarity on bayonet sockets, special pole finders 
are supplied, the negative pole being invariably indicated 
by the red appearance of the solution. 
DISCUSSION. 

Mr. B. M. Drake, in opening the discussion, said it might be of 
interest to compare the work of the Allgemeine Company in Germany 
with what had been going on in this country in connection with the 
same problem. He referred to the conference which was held in 
Berlin some time ago with the object of arriving at an arrangement by 
which individual workers would be brought together, and the result 
be the joint production of a commercial lamp, instead of each irdividual 
patentee working out a lamp for himself. At this conference the most 
extravagant ideas were entertaired as to the effect the Nernst lamp 
would have on the industry immediately it was placed on the market. 
Providence, however, kindly looked after the electrical industry. 
Owing to international jealousies the »onference was unable to arrive 
at sny combination or to any arrangement for interchange of ideas, 
and the result was that each had tried to work out the lamp for 
himself. Unfortunately, in England they were not blessed with the 
resources of the Allgemeine Company, but they had been able to 
produce lampe which, under test, started at 2C c.p. and after 800 
hours only dropped to 16:5 c.p. The average watts used were 2'7 per 
candle. Another lamp of 130 c.p. after 700 hours only dropped to 
about 85 c.p. The introduction of the iron series resistance into the 
Nernst lamp was mainly responsible for the much more regular candle- 

wer with variations of voltage obtained with it than with carbon 
amps, and he exhibited curves showing results of experiments 
bearing out this statement. This series resistance, therefore, might 
be looked upon as being one of the turning points in the Nernst 
lamp, and he also believed it might later on be applied to arc lamps 
with advantage. He afterwards referred to the work of Westinghouse 
and Ganz on the Nernst lamp, and stated that both these gentlemen 
had given it up when they found out the great cost of bringing the 
lamp to a state of commercial value. The Allgemeine Company must be 
given the full credit, therefore, of putting this lamp on the market in 
a condition in which it met commercial requirements. 

Mr. R. Hammond said that they must admit that the ideas that 
were prevalent originally that the introduction of a lamp of a very 
high efficiency would greatly damage the industry were incorrect. His 
view was that the more cheaply they could give light, the more 
important the industry would grow. After paying a visit to the 
Buffalo Exhibition in America he came back to this country with the 
conviction that there was no reason why Nernst lamps should not be 
used for street-lighting. He was very much interested to hear now 
that the whole question of the efficiency of the life of the lamp had 
been settled by the Physikalische Technische Reichsanstalt at 
Charlottenburg, but town councillors in this country wanted it 
demonstrated on the spot. Accordingly, he undertook for his 
friends and paymasters at Hackney to carry out a mile of street- 
lighting with Nernst lamps, feeling that if they were going 
to supersede the old-fashioned lighting in the streets of the 
United Kingdom, they could only do so after practical results 
in the streets rather than in the laboratory of that very excellent 
institution in Charlottenburg. In due course he was called upon 
to give a report as to the extension of the Nernst lamps to the 
whole 125 miles of streets in Hackney. Finally he laid before the 
Town Council a report which he now had before him, aud of which he 
should have much pleasure in presenting a copy to the Institution. 
In this report, which was dated Feb. 2 this year, the actual results 
were given of the experimental mile, the lamps being placed at about 
45 yards apart. To mentiona few of these results, No. 1 lamp only 
lasted 150 hours, the cause of its short life being failure of the flexible 
connected to the glower. He appealed to the author to tell them 
whether there was any arrangement which would prevent a failure of 
the flex. No. 2 lamp up to the time of his making the test liad 
lasted 950 hours and was still in use. No. 5 lamp only lasted 34 
hours, the failure being due to a fracture of the glower at bottom 
contact, and this was a fault which they had discovered at Hackney. 
A second lamp put in gave a life of 96 hours, and failed then due to 
the same cause, The third lamp installed there, however, lasted 450 
hours, No. 4 lamp disappeared in 150 hours due to the old complaint 
of fracture of glower at bottom contact, and another at the time of 
making the test had lasted for 241 hours. But the awkward fact was 
this, that the lives of the lamps varied from 15 hours up to 1,070 
hours. The 15-hour lamp died from failure of the heating coil, 
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and the next put in only lasted 50 hours, failing then from 
the same cause. To summarise these figures, the total number 
of burners tested to their full life was 67; the total number of 
hours given by these 67 burners was 20,499, and the average life of 
the burners was 305 hours. That was the basis of life of the Nernst 
lamp which he was compelled to take in advising the Hackney Town 
Council. It was found from the tests that the lamps gave their 80 c. p. 
fairly constantly with the half ampere on a 240-volt circuit. As 
regards cost, he estimated that, after allowing for renewals, interest 
on capital, etc., and with current at 13d. per unit, the Nernst lamp 
would cost £5. 17s. 9d. per annum. That figure did not compare 
favourably with the cost of the carbon lamp, even if the Nernst lamp 
lasted as long as they apparently did at Charlottenburg. He 
thought they might fairly ask Mr. Stottner to explain in his reply 
some of the causes of the failures to which he kad referred. In 
street lighting it was impossible to have a lamp that had not a 
uniform life, and he thought the disinclination to push the Nernst 
lamp throughout the country was largely actributable to that fact. 
Prof. W. E. Ayrton'thought that the mechanical faults of the 
Nernst lamp to which Mr. Hammond had alluded could most of 
them be overcome with improved manufacture. He wished to deal 
with the statement briefly mentioned by the previous speaker, that 
the Nernst lamps gave their full candle-power of 80 during the 
whole of their life. His experience had been the reverse. Why, he 


asked, did not the practical Nernst lamp follow in the lines of the 


curve shown in the diagrams? If the English company were able to 
get a lamp to last 800 hours, which fell in that time only from 20 c.p. 
to 16°5c.p.,.why was it that such lamps were not made and sold at 
the present day ! And, also, what was the cause of the falling off of 
the light of the Nernst lamp? He called upon Mr. Drake especially 
to explain these matters. 

Mr. W. M. Salomon said his experience had been that after the 
first 50 hours the light from the Nernst lamp seemed to change a good 
deal in colour on account of the first sudden drop in candle-power. 
After this first drop, however, the candle-power remained slmost 
entirely steady until almost the last. Not only did a rise of voltage 
on the Nernst lamp not increase the candle-power, but as a matter of 
fact the lamp might actually lose in efficiency by cverrunning it. 
With referenee to the iren resistance, he thought the Nernst lamp 
had given them an instrument which might prove very useful in other 
forms of electric lamps. l 

Prof. Ayrton pointed out that, so far as life was concerned, the 
curves shown seemed to indicate that the Nernst lamp was equal to 
the ordinary lamp. He asked whether the Nernst Main required 
ae more heating to make the filament glow than with the ordinary 

mp ? 

Mr. Salomon ssid that the lamps from which the curves were 
plotted had exactly the same heating coil as the commercial lamps. 

Mr. E. G. Vignoles asked the author to what extent the voltage 
might be allowed to vary with the Nernst lamp, and whether the 
rapidity of such variation had any bearing on the matter ? i 

Mr. A. A. Campbell Swinton remarked on the absence of com- 
parative results of lamps with continuous and alternating currents. 
He had had some Nernst lamps in his office with exceedingly satis- 
factory results, but in other places, where the current was alternating, 
the results had not been at all good. He was anxious to know whether 
there was something inherent in the alternating current which would 
account for this, or was it due to the fact that the voltage in alternat- 
ing current was not perhaps quite so steady as in direct current? With 
regard to the falling off of the candle-power, he pointed out that the 
materials used in the Nernst filament were practically the same as 
those used in incandescent gas mantles, which were made up of 97 per 
cent. oxide of thorium and about 5 per cent. oxide of serium. In time 
the serium had a tendency to disappear, and that was the reason for 
the falling off of the light in the gas mantles. It was doubtful, how- 
ever, whether the falling off in the candle-power of the Nernst lamps 
could be attributed to this cause. He was inclined to think that it 
was probably due to a change of resistance more than anything else. 
ee generally, he had a great belief in the future of the Nernst 
amp. 

Sir Henry Mance said, with reference to the amount of current 
required to warm up the heater in the Nernst lamp, he had found that 
the heating current was rather more than the lamp took after the 
heater was cut out of circuit. As to the suitability of alternating 
current, his own house was supplied with alternating current, the 
voltage being very regular indeed. He had tried about 20 or 30 
Nernst lamps, and he found their lives varied from 150 up to 800 hours. 
One of the causes of failure was that the lead up to the glower failed 
just at the point of contact. He had noted the current that these 
lamps took very carefully, and thought the statements which had been 
made by the inventor were fully borne out. As chairman of an elec- 

tricity supply company he welcomed anything which cheapened and 
popularised the electric light, and long before the conservative public 
had taken to use the Nernst lamp they would be educated up to 
require twice the amount of light. He asked, in conclusion, how the 
lamp stood transport 

Mr. Drake, answering Prof. Ayrton, said the efficiency curve shown 
was plotted from lamps using two watts per candle instead of 1°8 watts. 
They made that experiment to see wheter it would not be better to 
adopt the higher figure. The result was that they got better results 
than with the lamps put on the market. 

The President remarked on the very interesting discussion they 
had had. In one way it was rather curious. They had heard Mr. 
Stöttner, who represented the German manufacturers of the lamp, and 
also Mr. Drake, who not only represented the English company, but 
had also done a great deal of work in bringing the Nernst lamp to its 
present stage. n the other hand, they had not heard from the Ganz 
Uompany or the Westinghouse Company. Partly in answer to Prot. 
Ayrton, he said that the manufacture of the filament was exceedingly 
dificult as a matter of very intricate chemistry, and one of the reasong 


why the English company obtained such good results was because of 
the enormous care taken over the chemical preparations. Then there 
was the mechanical question, and the fact that the candle-power of 
the lamp fell considerably when it was apparently controlled by a 
resistance which should keep the watts constant raised a very important 
point; but he could not help thinking that the argument of Mr. 
Swinton ought to have the negative sign put before it, because the 
conditions in an incandescent gas mantle were absolutely different from 
the conditions in the Nernst lamp. What he thought happened in 
the Nernst lamp was that when the lamp became old, a little of the 
. contents got in the filament The result was that if you 

ept the watts constant. it radiated the heat at lower temperature, and, 
therefore, gave out less light. 

Mr. Stottner, replying on the discussion, said he agreed with Mr. 
Drake as to the advantages of the two and three filament lamps. He 
was pleased to sec that Mr. Hammond in the tests he had made had 
obtained almost as good results as those obtained by the Physikalische 
Technische Reichsanstalt, which found the average life of the lamp 
to be about 450 hours as against Mr. Hammond’s 505 hours. If Mr. 
Hammond had had skilled engineers to handle his lamps, he, perbape, 
would have got even better results. As regards the failure of the flexible, 
there was a very simple explanation for it, and such failures could 
easily be protected against. If the glower burnt out, as Mr. Hammond 
stated had been the case at Hackney, it was evidently due to the 
automatic cut-out not working properly. As mentioned by Mr. 
Swinburne, in reply to Prof. Ayrton, the curve of efficiency shown 
by Mr. Drake was very high. They in Germany had certainly 
not obtained so high an efficiency, and the candle-power of 


the lamp certainly did fall off, as already stated. Also the . 


filament took longer to heat up in an old lamp. As regards 
variation of voltage, 5 per cent. one way or the other did 
not have much effect, and in some cases a variation of from 15 to 
20 per cent. would not be detrimental. The result of the voltage 
rising too high, however, was that the bolstering resistance burnt 
through. Theoretically, alternating-current lamps ought to be better 
than continuous-current lamps, but in practice the latter were found 
to give the better results. As regards the breaking of the filament, 
this was usually attributable to mechanical causes. Tests had been 
made as to how the lamps stood transport, and the results obtained 
seemed to indicate that the percentage of breakages during transport 
was very small. In closing, the author expressed a hope that he would 
be able to present the Institution museum with samples showing the 
early history of the Nernst lamps. 

On the proposal of the Preeident, a very hearty vote of thanks was 
accorded the author for his paper. 


—r. —..... 


QUESTIONS AND ANSWERS. 


Question No. 557.—How is it that shocks can be felt, as the writer 
has experienced, in arc lamp posts, the bases of which are some 
distance in the ground, by merely touching the outside of the 
post while standing on dry pavement? "The leak on to the post 

was found on the incandescent circuit of 110 volts pressure. 


Answer to No. 557 (awarded 78. 6d.).— The shocks 
which can be received by a person standing on the 
pavement through touching an arc lamp column, of which 
several feet are buried in the ground, are due to the fact 
that the fall of potential between the wire making contact 
with the lamp column and that of opposite polarity is 
greatest at the base of the column. The writer has 
experienced cases where it was impossible to walk up to 
such a column except by taking very short steps when 
close to it, the difference of potential between points on 
the ground a few feet apart being sufficient to cause a very 
unpleasant shock. The reason for this is that the con- 


ducting area of earth close to the pole is very much smaller 


than at a distance, varying roughly as the square of the 
distance, and the fall of potential varies inversely as the 
conducting area—that is, it is greatest near the post—and 
consequently a shock is felt on touching the post. There 
is another reason why a shock would be felt from a lamp 
column on which there is a leakage. The portions of 
these columns which are buried in the ground, usually 
called earth-boxes, are often treated with a coating of tar 
or other preservative compound of a bad conducting nature, 
the result of which is that they are partially insulated 
from earth, even when planted in damp soil.—T. R. 


Answer to No. 557 (awarded 78. 6d.).—This effect is, 
alas! fairly common, and is explained by the fact that 
the arc lamp-post would be embedded in concrete, which 
is when perfectly dry à good insulator. Dr Hopkinson's 
recent paper to the Civils gave the following result of a 
test: 140 ohms per cubic metre 17 days after making a 
mixture composed of cement one part, sand one part, and 
broken stone five parts, and it was stated that the resistance 
was still rising. It will, therefore, be readily understood 
that the querist’s body acted as a shunt, although the 
dryness of the pavement could not have been absolute. 
In any case there would be a condenser effect of more or 
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less magnitude. The question reminds the writer of a 
certain trolley-wire pole in Southampton that once upon 
a time was made alive through an insulator breaking. 
A crowd had gathered around the pole at a respectful 
distance when the writer and a large-sized policeman 
arrived from opposite directions to investigate, and as 
there were 500 or so mature volts in question, and a 
rainy day about, the writer casually stepped on a couple 
of granite setts to make sure of things while feeling for 
the juice. The officer, judging from a carefully-regulated 
expression that all was well, came forward in his turn, 
and, with his No. 14 boots in a puddle formed on the tram- 
rails, leaned his heavy wet hand against the pole. The 
effect was also electrical, and almost fatal to those unfortu- 
nate spectators who happened to be in the way. In due 
course these poles were earthed, and further exhibitions of 
wingless flight prevented. It may be added that so well 
did the concrete insulate this pole that the circuit breakers 
at the station did not come-out.—B. C. H. J 


Answer to No. 557 (awarded 5s.).—Having experienced 
the same thing, but with 200 volts alternating, I tested, 
and found that there was considerable resistance between 
post and earth. This was accounted for by the following 
facts: that the post was levelled on and bolted to a con- 
crete bed, which cffered some resistance to the passage of 
a current; that there was a choking coil in the base of the 
lamp, which gave off heat, and so dried the closely surround- 
ing ground that its resistance rose considerably. Or it 
might occur in a case where the base of the post being cast 
separate from the standard, and having a leak on to it, 
was not making good electrical contact with the earthed 
standard, and being only slightly embedded in the ground, 
a sufficiently good earth was not obtained. It will thus be 
seen that on touching or inserting a key in the post that a 
shock would be felt, even if standing on dry bricks, as it 
would probably be damp underneath and between them. 
I think such a case is more likely to occur with alternating 
than with direct current, as electrolysis would probably 
lessen the resistance in the latter case.—J. H. T. 


Answer to No. 557 (awarded 5s).—There must be some 
special circumstance to account for this if the observation 
is correct, for obviously, if the lamp-post is buried in earth 
4ft. or 5ft. deep, and the iron is in contact with the earth, 
this must make a much better path for the escape of the 
current than the human skin, dry boots, and dry pavement, 
any one of which would in itself be sufficient to prevent a 
personal shock. I would suggest that probably the bottom 
of the post may be tarred, painted, or pitched very thickly, 
or, failing these, may be yery badly rusted and sunk in dry 
stones. Is it certain that a personal shock was really felt 
by a person who knows what a shock is? A galvanometer 
would be the best way to ascertain whether this is 
possible or not. I have shown visitors- into my 
dynamo-room, and as soon as they got into the room, 
although many feet from the dynamos, they have 
declared that they could feel the electricity, and would 
not believe that they really did not do so, but confounded 
their ideas with the natural vibration of the machinery. 
Again, it is possible to place one’s hand so awkwardly on 
anything that the sinews of the fingers, or perhaps I should 
say the nerves, get strained in such a way as to give a pain 
similar to that caused by an electric shock. I am disposed 
to think that the galvanometer test suggested above will 
prove that it is not possible to get a shock from the post 
while standing on the pavement, and the following little 
incident may help to explain why. A short time ago I 
was present when a wire fell on to the ground from a 
200-volt circuit. The leak was not very bad, but nobody 
could do more than touch the wire very gently, although 
rain was falling at the time and the wire lying on the 
ground for some distance. Knowing the above circum- 
stances, I at once stood on the wire so as to make better 
contact between it and the ground, and I could then grasp 
the wire quite firmly with both hands and felt no pain at 
all. Three other people then did the same, 4nd by means 
of dry eotton waste in our hands and the help of an insu- 
lator we got the wire up into its place again. One person 
c s on the wire protected the others from shock.— 


Moss, 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Feb. 26 the following 
were the candidates balloted for : 


Member, —W. Hartnell, Volt Works, Leeds. 

Associate Members,—F. Bradford, 17, Denman-drive, Newsham 
Park, Liverpool: A. Bremner, 69, Broadhurst-gardens, South Hamp- 
stead, N. W.; H. Coulson-Crawford, 349, Chester-road, Cornbrook, 
Manchester; J. Cuninghame, 16, Stanley-street West, Glasgow; 
A. W. Davies, Messrs. Mavor and Coulson, Limited, Mile End, 
Glasgow ; R. G. Mercer, Ford Lodge, Cavan, Ireland ; A. H. Morton, 
130, Bath-street, Glasgow ; F. J. Robins, Electricity Works, Grosvenor- 
road, Aldershot. 

A ssociates.—A. G. Ashton, 90, Ohesnut-road, Plumstead; M. R. 
McClure, Norris Bank House, Stockport. 

Students.—A. McL. Atkinson, H. F. H. Blease, J. H. Olarke, 
E. F. Cutforth, J. F. Dale, and W. H. St. A. Davis, Faraday House, 
Charing Oross-road, W. O.; O. J. Davis, St. Wilfrid's, Spencer-hill, 
Wimbledon ; H. W. Fulcher, 56, 5 Crouch End, N.; 
H. J. Golding, 14, Albyn-road, St. John's, S. E.; G. Goodwin, 3, 
Avenue- road, Hammersmith, W.; E. J. Harper, Falkland House, 
Ballard’s-lane, Finchley, N.; L. E. C. Harrison, H. H. Harter, 
D. C. Henderson, F. R. Hobley, A. T. 8. Hore, and J. G. Horgan, 
Faraday House, Charing Cross-road, W. C.: E. Laubach, 26, West 
End-lane, Kilburn, N. W.; H. H. Leage, 17, Carleton-road, Tufnell 
Park, N.; W. E. C. Liebert, 8, Elsworthy-terrace, Primrose 
Hill, N. W.; W. D. Madden, Faraday House, Charing Oross- 
road. W. O.; A. ©. Morrison, Mount- pleasant, Leek; E. W. 
20, Huddleston-road, Tufnell Park, N.; L. D. Odlum, 
H. Prideaux, and H. G. Ross, Faraday House, Charing Oross- road, 
W. C.; H. E. Sayer, 8, Holland- road, Liscard, Cheshire; H. J. Seale, 
Faraday House, Charing Cross-road, W. O.; J. F. Shipley, 63, 
Shorrold’s-road, Fulham, S. W.; C. F. Simpson, Faraday House, 
Charing Oross-road, W. C.; B. S. Smith, 25, Ferme-park-mansions, 
Hornsey, N.; J. J. K. Sparrow, Royal Indian Engineering College, 
Cooper's Hill; W. T. Tallent- Bateman, 71, Steven- street, Stretford, 
Manchester; D. A. Trickett, 58, Ravensdale- road, Stamford Hill. N.; 
E. C. B. Walton, Faraday House, Charing Cross-road. W. C.; E. G. 
Waters, Wadham House, Toynbee Hall, E.; T. D. W. Weston, 24, 
Charlesville-road, West Kensington; A. P. Williams, 43, Mostyn- 
road, Brixton, S. W.; G. 8. Wilson, 145, Loughborough - road, 
Brixton, S. W. 


WALSALL ELECTRICITY ACCOUNTS. 


The accounts of the Walsall electricity department for the year 
ended Dec.. 51. 1902, show that the total expenditure on capital 
account now amounts to £56,540. Abstracts are appended. 


r. REVENUE Account. £ s. d. 
Geheration of electricity —F — — 2,586 3 1 
Repairs and maintenance of plant, etc. ........... ......... 585 11 9 
Distribution of electricity ..... ......... V 110 10 7 
Attending and repairs to public lamps ........................ 87 8 3 
Rents, rates, and taxes 434 3 6 
Management expenses. 585 7 10 
Special charges—insurance ......... FFF 22 17 9 

Total expendit ure . q . 4,410 2 9 
Balance carried to net revenue account 2,175 11 5 

£6,585 14 2 

Cr. £ 8. d 
Sale of current for lighting and power, less discount 8,977 11 8 
Publio NeW tin ggg 8 488 0 0 
r . a e sod euo ae aids 120 2 6 
£6,585 14 2 

Dr. GENERAL BALANcE-SHEET. £ s. d. 
Sundry creditors on open account v 5,925 0 2 
Deposits returnsble: s sisareni EY Ye exo sta ea einer 65 1 6 
Amount due to borough treasurer.............cscsceceeeeceseus 4.718 0 0 
Sinking funds, less loans paid ofIMIlMl lll. nV 4,730 18 9 
Reserve for discount on current q 149 0 0 
Balance at credit of reserve fund ......................... „). 100 6 1 
£15,692 6 6 

Cr. £ s.d. 
Block. on Nan? hh. y 99 8 0 
Sundry debtors for current, meter rents, lamps, otc. 2,710 0 O 
Amount in hands of engineerUU—̃ li . 0 0 
Auiount in hands of borough treasurer............ . 574 15 8 
Consolidated sinking fund ......... CCC 781 2 5 
Consolidated loans fund ............ —Eꝑ 2,415 511 
Balance at debit of capital account 6,862 14 3 
Balance at debit of net revenue account.... 244 2 3 
' A £15602 6 6 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity Een SE UNS gem S 5 660,914 
ee Ublic lamps ..................... ee. „280 

Quantity sold{ Private A by meter.. ...... 415,076 J 444,556 
Quantity used on works %% 26,9 4 
Total quantity accounted fo «. . 471.260 
Quantity not accounted fornͤ—U Pn : I 189,654 
Number of public lamps ...............cccscscssescsesssecseseseeseeees 19 
Total maximum supply demanded (kilowatts) .................. 442 
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NOTES. 

Institution of Electrical Engineers. We are 
informed that after to-day (Friday) the library and offices 
of the Institution will be at 92, Victoria-street, and that, 
in consequence of the removal, the library will be closed 
until Saturday, April 4. 

Producer Gas.—We have to acknowledge the receipt 
of a pamphlet by Mr. H. A. Humphrey, which is published 
by the Commercial Education Department of the London 
Chamber of Commerce, under this title. The author 
deals with the whole subject of producer gas and describes 
ite various applications to industry. 

The Elblight System.—We have noticed a descrip- 
tion of this system iu the Journal of Electricity, Power, and 
Gas, in which reference is made to the Elblight Company, 
of California. After perusal, one finds it is only an old 
friend under a new name, being the Electric Lighting 
Boards’ system, of which so much has been made in the 
past in this country. The Californian company having it 
in hand seem to be equally pushing. 


Argentine-Chilian Telegraphs.—The Argentine- 
Chilian Telegraph Convention is still awaiting signature. 
The Argentine Government has received a draft of the 
alterations proposed by Chili to be introduced in the agree- 
ment. These alterations, briefly stated, consist in a clause 
to the effect that neither Government will join lines with 
any private company proposing to construct a line between 
the two countries. Exception, however, is made for the 
Punta Arenas-Gallegos line until Government wires reach 
that region. 

Electric Lighting in London.—The Government 
are introducing a Bill this session which has an important 
bearing on electric lighting undertakings in London. The 
object of the Bill is to provide for the adjustment in 
accordance with changes of boundary effected under the 
Local Government Act, 1899, of the areas within which 
local authorities and companies are authorised to supply 
electricity to private consumers. Proof of compliance with 
Standing Orders has been given, and the Bill will proceed 
in the ordinary way. 

Diffraction of X-Rays.—Profs. Haga and Wind, of 
Holland, in 1899 announced that the X-rays were subject 
to diffraction. They have recently repeated their experi- 
ments, and again claim to have proved the existence of 
diffraction phenomena, and conclude that there is no longer 
a doubt that the X-rays are, like light waves, perturbations 
of the equilibrium of the ether. They have sought to 
evaluate the wave-lengths of the X-radiations, and con- 
clude that these radiations have wave-lengths of the same 
order of magnitude as light waves. 


London County Council Tramways.—lIt is now 
definitely decided that the first section of the London 
County Council’s system of tramways in South London 
to be completed for electrical working—.c., that between 
Tooting and Westminster Bridg-e—will be formally opened 
for traffic on May 15. The Prince of Wales, who it is 
hoped will be accompanied by the Princess, has graciously 
consented to perform the inauguratory ceremony, and it is 
expected that he will ride on the first car. All the arrange- 
ments are in the hands of the Highways Committee of the 
Council. 

Wireless Telegraphy from Moving Trains.— 
The application of wireless telegraphy to moving trains is 
being very rapidly taken ap in the States. The New York 
Central Railway has adopted the De Forrest system for its 
express trains between New York and Chicago, and the 
carriages are now being equipped with the necessary 
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apparatus. The experiments which have been made in 
America with wireless telegraphy from fast-moving trains 
have proved it to be quite practicable, and many of the 
large railways over there are adopting it for their express 
services. It is hoped that its introduction will prove an 
additional factor of safety in railway travelling. 

Electrical Gold Dredges.—A new development in 
the methods of placer mining on the Yukon is the employ- 
ment of electricity for driving the gold dredges. A large 
power plant is to be laid down in the centre of the mining 
district which will supply energy for this purpose. 
Formerly the dredging apparatus and pumps were 
operated by steam-engines, but, apart from other considera. 
tions, this practice was rendered undesirable by the absence 
of fuel in sufficient quantities. With electrical operation 
the dredges will allow of being put to more efficient service, 
and the supply of current for lighting purposes as well 
will enable the work to be carried on during the night if 
desired. 

American Patents.—President Roosevelt has just 
signed an Act for amending the patent laws of the United 
States with reference to applications for patents originating 
in foreign countries. By this Act subjects of Great 
Britain, France, Spain, Italy, Portugal, Norway, Sweden, 
Denmark, Japan, and Brazil can obtain 12 months’ 
provisional protection for an invention in the United 
States by applying for a patent in any of their respective 
countries or in almost any of the British Colonies. They 
are also now allowed to file caveats in the United States 
entitling them to receive information if any person applies 
for a patent for a given invention which they may mention 
in their caveat. The Act further provides that a foreign- 
appointed executor or administrator may file an appliea- 
tion for a patent in America for the invention of a 
deceased inventor without taking out ancillary letters of 
administration in America. 

Power Transmission by Gas. — Prof. F. W. 
Burstall will read & paper on this subject before the 
Birmingham Seetion of the Institution of Electrical Engi- 
neers next Wednesday evening. From the synopsis of the 
paper we have seen, it promises to be full of interest to the 
power engineer. The professor first draws a comparison 
between the various kinds of gas—lighting gas, water gas, 
and producer gas—and proceeds to discuss successively the 
nature of the by-produets from each, the forms of producers 
used for various kinds of fuel, the Dowson producer and 
the Mond producer. After touching on the composition 
and cost, with and without ammonia recovery, of producer 
gas, Prof. Burstall describes the transmission of natural 
gas in the States and in Paris; also the length of trans- 
mission at given pressures and the efficiency at different 
pressures. He concludes with an estimation of the 
probable load factor for gas and a suggestion for a solu- 
tion of the smoke problem. 

New York Railways.—Competition and the progress 
of the times have decided another New York railway to 
electrify its lines. The matter is now being enquired into 


-by & commission, but it is practically certain that the whole 


of the New York Central and Hudson River Railroad 
Company’s lines in New York City and vicinity will be 
converted to electrical working. The present plans provide 
for the electrical operation of the trains for a distance of 
35 miles in the direction of Hudson River and 29 miles 
out on the Harlem section of the system to North White 
Plains. It is estimated that over four millions sterling 
will be required to complete the work. A curious con- 
dition in the agreement between the company and the city 
authorities is that in case of emergency or breakdown 
through trains only may be operated by steam. The 
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power-house from which the electric eurrent will be derived 
will be erected on Manhattan Island. 


American Exports to England. In some figures 
just published concerning the export of electrical goods 
from the United States in 1902, the striking fact is brought 
out that about 75 per cent. of the electrical machinery 
exported came to this country or was supplied to our 
colonies. The value of the exports to the United Kingdom 
alone was £584,998, and to British North America 
£216,175, while the total exports of electrical machinery 
from the States were of the value of £1,187,528. Includ- 
ing exports of electrical appliances, of which detailed data 
are not yet available, the total value of the electrical 
exports from the United States last year is brought up 
to £1,999,438, or about £140,000 more than the previous 
year. 


Hardening Aluminium.—The Dutch Aluminium 
Company has patented a process with the object of 
increasing the mechanical properties of aluminium. This 
process is interesting in the sense that it opens up a view 
to the possibility to employ aluminium to new uses in 
giving it certain qualities of endurance and resistance 
which is wanting in its pure state. It is well known that 
aluminium works badly with certain cutting tools and files. 
It has been shown that the alloys of aluminium and 
magnesium have a marked superiority over pure aluminium, 
but are less malleable and ductile. The patentees have 
observed that if aluminium is alloyed with from 2 to 10 per 
cent. of magnesium, the metal obtained is hardly to be 
distinguished from aluminium, but when this alloy is 
passed several times through arolling mill, and heated each 
time to from 400deg. to 500deg. C., its qualities are 
modified. The alloy cuts and files well, and presents to 
some extent the ductility and malleability of pure 
aluminium. 


Junior Institution of Engineers.—The annual 
conversazione of the Junior Institution of Engineers at 
Westminster Palace Hotel on Saturday evening proved a 
very successful and enjoyable function. The guests, who 
numbered over 300, were received in the large hall during 
the early part of the evening by Colonel E. Raban, C.B. 
(president) and Miss Raban and Mr. Kenneth Gray (chair- 
man) and Mrs. James Gray, and soon the visitors were 
seeking amusement in the entertainments which the council 
had freely provided in the shape of concerts, instrumental 
music, and demonstrations. Mr. James Swinburne drew 
a large audience in the lantern room, where he was lectur- 
ing on the pressing problem of London traffic. With 
happy regard to the nature of the gathering he treated 
the subject in a popular vein, illustrating his remarks 
with some limelight views. An exhibition of engineering 
and other models was freely inspected by the visitors, 
whose interest was notably maintained at a high level the 
evening through. 


French Cable Systems —As has previously been 
noted in these columns, the French Government is pursuing 
the commendable policy of extending its submarine cable 
systems in various directions. A Paris message states that 
the Minister of Posts and Telegraphs has now submitted 
to the Chamber a measure providing for the inclusion in 
the Budget for 35 years of a credit for completing the 
system of cables to the French colonies, and especially for 
the laying of cables from Brest to Dakar, in Senegal, and 
from the Island of Réunion to Madagascar, in order that 
the existing cables of those two colonies may be duplicated. 
The Government has negotiated with Great Britain for the 
right of landing the cable from the Island of Réunion at 
Mauritius. It has further entered into negotiations with 


Holland for the laying of a cable between Saigon and 
Pontianak, in Borneo, with a landing point on the Island 
of Pulo Condou, about 150 miles to the south of the town 
of Saigon, in the China Sea. The Dutch cable will be 
extended to Batavia. 

Electrolytic Dissociation.—In an abstract of a 
paper by Mr. J. Stark on this subject it is stated that 
when the elements are arranged in the order of their ionic 
energies, a series is obtained beginning with the electro- 
negative elements and ending with the electropositive 
elements. By ionic energy is understood the potential 
energy which the negative electron as ion possesses with 
reference to the positive atom. According to the view 
expressed, sodium chloride is to be regarded as a compound 
of chlorine with the negative electron of sodium, which is 
secondarily accompanied by a compound of sodium with its 
negative electron. Those atoms or radicles which are 
charged with negative electrons are to be viewed as satu- 
rated, whilst the metal ions—not possessing this negative 
charge—are inactive substances. The author further 
divides ions into three groups: (1) electron ions, that is, 
free negative electrons ; (2) atom ions, that is, positive or 
negative electrons attached to a component of a chemical 
compound (H,NH,'CI',SO,) ; (3) molions, that is, atom ions 
united to several molecules (hydrates of ions). 

Institution Wiring Rules.—At last week's meeting 
of the Institution of Electrical Engineers Mr. Swinburne 
announced that the Institution's new set of wiring rules 
had now been passed by the Council, having been dealt 
with year by year and drawn up by a very large and very 
representative committee. The rules had been submitted 
to the Incorporated Municipal Electrical Association, which 
had also adopted them with some slight alterations and 
improvements. Several of the largest fire insurance offices 
had agreed to use the new rules in future in place of the 
existing rules, which were not only very confusing, but 
often incompatible. The Council hoped that the new set 
would gradually supersede these, and so introduce a 
general state of uniformity and standardisation of wiring 
rules. A copy of the new rules would be sent to all 
supply engineers, fire insurance offices, and contractors, 
and it was hoped that members of the Institution would 
use every possible effort .to get these rules generally 
adopted. He added that a standing committee had been 
appointed to deal with alterations that might be required 
in the rules as they arose from time to time. 

Surface-Contact Systems.—Mr. Victor Bornaud, a 
French engineer, read a paper on this subject before the 
Birmingham Association of Civil Engineers last week, 
which gave rise to an interesting and conflicting discussion 
as to the respective merits of the surface contact and the 
overhead trolley systems. In the paper the author, who 
until recently was engaged in carrying out surface-contact 
systems in Paris, favoured this method in preference to the 
overhead trolley system, both for esthetic reasons and on 
the ground of the obstruction to traffic with the latter 
system. On the question of cost he emphasised the point 
that surface-contact systems should never cost more than 
10 to 15 per cent. over and above the cost of the trolley 
system. During the discussion which followed, Mr. 
Greatorex, borough engineer of West Bromwich, held that 
studs in the streets, as in the case of the Wolverhampton 
tramways, were more objectionable than overhead wires, 
which, however, was repudiated by the borough engineer 
of Wolverhampton, who naturally favoured the system 
adopted by his Corporation. Subsequent speakers were 
equally conflicting as to whether the surface-contact or the 
overhead system was more suited to tramways in this 
country, but it was generally agreed that the surface- 


em 


THE ELECTRICAL ENGINEER, MARCH 20, 1908. 399 


| 1 
contact had many advantages over the other system, 


except on the question of cost, the trolley system having 
been proved the cheaper both in first cost and in working. 

Electricity and its Uses.—Mr. James Brown, the 
borough electrical engineer of Govan, recently gave a 
lecture in the town, in which he brought to the notice of 
the citizens the many advantages of electricity and the 
varied uses to which it is put at the present day. 
Enumerating the special benefits to the householder of the 
electric light, Mr. Brown stated that its adoption resulted 
in a great saving in the matter of cleaning and preserva- 
tion of such as decorations; greater economy in the use 
of lights, by proper arrangement of switches; less risk of 
fire, there being no naked lights ; no necessity for matches 
or tapers ; and a purer atmosphere, the air not being con- 
tamined with foulgases. He also elaborated ontheadvantages 
of electricity for heating and cooking purposes, and, lastly, 
drew attention to the benefits of electric driving. The 
public had as yet hardly grasped the possibilities of the 
small electric motor, but in the time to come it was fairly 
certain that every house of any size would have the current 
laid on for power purposes, and that many functions now 
done by hand would be performed by motor. The cost 
of electricity would, of course, be the most important 
factor in its general adoption as a motive power. When 
electric current could be sold for light, heat, and power 
at a price sufficiently low to cause its general adoption, it 
would be a bright day for this country. The solution of 
the smoke problem, to his mind, lay in the adoption of 
electricity as a motive power. 

Post Office Telephones.—The results of the first 
complete year's working of the postal telephone system in 
London have been issued this week, and on the whole may 
be considered as presenting a very satisfactory state of 
affairs. The number of subscribers connected to the Post 
Office lines has far exceeded what was anticipated, and the 
system is said to meet with the general approval of the 
publie. The total number of exchanges open is seven— 
i. e., the central, in Queen Victoria-street, E.C., and others 
known respectively as the Victoria, Western, Putney, 
Kingston, Richmond, and Wimbledon. At the central 
depót no fewer than 6,110 subscribers’ wires were in 
operation at the end of the first year, which closed on 
the 28th of last month. The number of subscribers 
in connection with the other centres enumerated was 
as follows: Victoria, 564 ; Western, 570 ; Putney, 222; 
Kingston, 216; Richmond, 152 ; and Wimbledon, 140. 
Active work is proceeding at the Mayfair exchange, which 
it is hoped to open in about eight months. An exchange 
at Hampstead is in course of construction, and will 
probably be opened in the autumn. The work in con- 
nection with an exchange at Chiswick is being pushed 
forward, and it is expected to be in working order within 
the next two or three months. At Croydon itis antici- 
pated that an exchange will be opened in about three 
months hence. In addition to the above exchanges, 
preliminary works have been begun at Epsom, Sutton, 
Ealing, and Crouch End. 

Direct Curfent through an Electrolytic Cell.— 
Various explanations have been offered for the cause of the 
current through an electrolyte produced by an E.M.F. 
less than the decomposition E.M.F., but none can be 
regarded as completely satisfactory. Mr. S. L. Bigelow 
has been conducting some experiments on the subject, 
which, according to an abstract in the Chemical Society’s 
Journal, show that with an E.M.F. of one volt a current is 
produced in an aqueous solution of sulphuric acid which 
decreases with time to a minimum value of about 0'2 
microampere. Shaking or wiping the electrodes caused a 
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considerable increase, which, however, passes off in a few 
minutes, the original minimum being again attained. The 
minimum current obtained with a N/2 solution of sulphuric 
acid was practically identical with that obtained in a N/200 
solution, and from this fact the author considers that the 
current is not carried by the ions resulting from the 
dissociation ot the electrolyte. The temperature coefficient 
of the current was found to be greatly in excess of the 
average rate of increase of conductivity of an electrolyte. 
Temporary small variations of the E.M.F. do not produce 
any permanent effect on the residual current. The author 
considers that such conductivity can be explained best on 
the assumption that the molecules themselves are also able 
to carry electrical charges, just as the molecules of a 
rarefied gas do, and this would further explain the 
behaviour of solutions which conduct electricity, although 
eryoscopic methods indicate no dissociation. 


Telegraph Congress in London,—At the meeting 
of tho Institution of Electrical Engineers last week, before 
the special business was entered upon, Mr. James Swin- 
burne, who presided, called the attention of the members 
to the proposal to hold a telegraph congress in London this 
year. Mr. Swinburne announced it had now been settled 
that this congress should take place in May and June next. 
The proposed congress would be of an international 
character and a very large affair, indeed, and the Council 
felt the Institution, which, he reminded the meeting, was 
originally a Telegraph Society, ought to take ite part in 
it in an appropriate manner. A difficulty at once arose 
because the congress would be held at the end of one 
session and the beginning of the next, and the Council 
were very strongly of opinion that the right course to 
adopt was to have a specially elected president to take 
charge of the Institution during that time. There was 
one man in particular who was especially fitted to be 
president in those circumstances, and he had little doubt 
but that the Council would select that man. In order to 
leave the hands of the Council free in this matter, therefore, 
he (Mr. Swinburne) proposed to send in his resignation 
within the next fortnight, and the Council would then 
be able to nominate a new president who would take 
the chair after the election until the general meeting. Of 
course, after the general meeting the president for the 
ensuing year had to be nominated and selected in the 
usual way by the Institution. But when the members 
knew whom the Council proposed as president over the 


time of the congress, he felt they would be perfectly 


unanimous in electing that gentleman for the following 
year also. 

New South Wales Tramways.—The vast network 
of electric and steam tramways in New South Wales forms 
an important State asset, and from the last report of the 
Railway Commissioners for the quarter ended Dec. 31 last, 
it seems that progress is fully maintained. During the 
three months the earnings were £190,951 and the expendi- 
ture £167,915, showing increases of £32,783 and £30,411 
respectively. The earnings per tram mile show a con- 
siderable reduction on those for the corresponding period 
of 1901, being respectively 1s. 14d. and 1s. 44d., but so 
does the expenditure. In the quarter under review the 
expenses amounted to 1s. 0ld. per tram mile, compared 
with 1s. 21d. the previous year. The report records that 
a number of new extensions of the electric lines for 
comparatively short distances have been opened, and the 
tramways now aggregate 120 miles. While proving a 
great public convenience, they entail no burden on the 
State. The fares have been made low, the desire being to 
limit the financial return to meeting the interest annually 
due on the cost of construction. The letter boxes which 
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were adopted some time ago on the tramcars on the 
various lines in Sydney bave now disappeared, the 
Commissioners having decided to abandon the system. 
It appears that the resulte did not justify the expenditure. 
With the conversion of the steam service to eleotric, the 
risk, especially in the case of children posting letters, 
became much greater. The expenditure was increased, 
because it was necessary to keep two or three shifts of 
men at the various termini to clear the' boxes. Neither 
the Federal authorities nor the Commissioners were strongly 
in favour of the continuance of the system, and it has 
therefore been abandoned. 


Wireless Telegraphy.—Sir Wm. Preece's views on 
scientific problems are always welcome, and they are 
especially so when they relate to wireless telegraphy, a 
subject on which he had done much valuable experimental 
work long before Marconi came into the field. A lecture 
which he gave before the Dover Polytechnic last week 
clearly indicates the line of view taken by Sir William 
with regard to the present stage of wireless telegraphy — 
a view that is shared by so many eminent, scientists and 
electricjans. He considered that the experiments in Trans- 
atlantic. wireless telegraphy were wasted energy, as they 
were not likely to produce a useful commercial service, 
owing to the impossibility of securing accuracy in the 
transmission of messages due to atmospheric disturbances, 
and also to the absence of secrecy. The advantages of 
employing wireless telegraphy for short distances, such as 
between lightships and the shore and between islands, he 
freely admitted, instancing the practical use to which it 
was put during the recent gale off Dover. He had every 
belief in the future of wireless telegraphy, but he con- 
sidered that its progress was being retarded by the 
sensational efforts of financial speculators to telegraph at 
great distances, which was not wanted, to the serious 
inconvenience of short-distance work, where it was most 
urgently needed. At the conclusion of his lecture, 
Sir. William was accorded a hearty vote of thanks. It 
is announced that the Northern of France Railway Com- 
pany have decided to put an installation of wireless 


telegraphy on the Dover and Calais cross-Channel steamers 


“ Nord” and “ Pas de Calais." The land station is to be 
at the harbour station, Calais. Some time ago an effort 
was made to introduce wireless telegraphy on all the 
steamers running between Dover and Calais, but the 
obstructiveness of the English Post Office authorities 
preveiited a receiving station being erected on the English 
side of the Channel. 

Gas-Engine Experiments —The gas-engine to-day 
is claiming the attention of the station engineer more than 
ever, and in many instances it is openly favoured as the prime 
mover possessing greater advantages than either the steam 
or oil engine in this class of work. The results of some 
experiments recently carried out upon gas-engines at 
Gottingen are, therefore, not without considerable interest. 
The engine under test was a 10-h.p. Deutz motor. Both 
lighting and power gas were used. The first point investi- 
gated was concerning the effeots of varying amounts of 
piston lubrication and the temperatures of the cylinder 
walls. The lubrication was begun with one drop every 
40 seconds, for which the mechanical efficiency was 0:706 
and the amount of gas used per brake horse-power per 
hour 29 cubic feet, and per indicated horse-power per hour 
204 cubic feet. The lubrication was gradually increased 
until the oil was running in almost a continuous stream. 
The mechanical efficiency had risen to 0:79, the gas used 
per brake horse-power per hour had fallen to 23:2 cubic 
feet, and per indicated horse-power per hour to 18:5 cubic 
feet. The load on the engine was practically the same 


throughout. The great decrease in *he amount of 
gas consumed as the supply of lubricant was increased 
is accounted for on the supposition that some of 
the oil was vaporised in the cylinder and burned 
along with gas. Some later experiments on a more 
elaborate scale corroborated these results. In further 
experiments, the temperature of the cylinder walls was 
varied from 16deg. C. to 70deg. C., while the oil supply 
was very liberal. In both cases the hest value of the gas 
was 9,648 British thermal units per indicated horse-power 
per hour. This seems to indicate that even at compara- 
tively low temperatures lubricating oil may be burned, 
and may contribute to the work done on the piston. It 
should be added that the indicated horse-power of a gas- 
engine cannot be determined with perfect accuracy, and 
while in many cases an accuracy of 1 per cent. may be 
obtained, in others tho errors may be as much as 2 or 
ó per cent. 

Electrolytic Rectifiers.—The Wisconsin Engineer, 
which is the quarterly publication of the University of 
Wisconsin, usually contains some original and interesting 
matter. Ina recent number of our contemporary there is an 
article by Prof. C. F. Burgess on the electrolytic rectifier 
which is worthy the most careful study of all electrical 
engineers. In it the author gives the results of two years’ 
experimenting in the laboratories of the university on 
various forms of electrolytic rectifiers. These experiments 
clearly show that a number of claims which have been made 
for this class of apparatus have been unduly favourable. 
Thus, using aluminium electrodes with an aqueous solution, 
efficiencies as high as 95 per cent. have been claimed. Prof. 
C. F. Burgess when trying to reproduce these results has 
been unable to realise more than 20 per cent. efficiency. 
His analysed curves of current before and after rectification 
sre exceedingly valuable. "These clearly show that, quite 
apart from the resistance loss in the electrolyte and the back 
E. M. F. due to the passage of current, there is a very con- 
siderable leakage current from the aluminium plate to the 
electrolyte. In a typical example the average watts deli. 
vered to the circuit were 55:9, and the leakage watts no less 
than 13:9. The influence of the voltage on this leakage is 
considerable as shown by curves given for it. The author 
also points out that while the aluminium electrode 
may successfully withstand 200 volts unidirectional 
pressure, it will frequently not operate successfully on 
120 volts alternating pressure. He points out, however, 
that the capacity effect has. something to do with this 
result. After trying a great variety of aqueous electrolytes, 
without promise of commercial success, a discovery of Mr. 
Carl Hambuechen that a fused electrolyte would act was 
investigated. In this case an iron and an aluminium 
electrode were employed in fused sodium nitrate. The 
leakage under these conditions was found to be a much 
smaller percentage of the total current flowing. The loss 
due to internal resistance was also smaller. The curves 
obtained under these conditions disclose the interesting 
fact that at the instant of reversal of the aluminium elec- 
trode from the cathode to anode it offers little resistance 
to the flow of current, but that it quickly recovers itself, 
and, so to speak, closes the current valve. The closure 
takes place in the neighbourhood of 444 to a second. 
The condenser effect is much less with this form of cell, 
owing, without doubt, to the smaller area of plate. With 
this rectifier the author obtained 60 per cent. efficiency. 
He adds that it requires little attention: during. operation, 
and that the depreciation of electrode and electrolyte is 
exceedingly small. 

Third-Rail Contact.—The few cases of trouble that 
have arisen during the winter months from the formation 
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of ice on the third rails of the New York electric railway 
systems have led to many suggestions for the improvement 
of the form of contact used, emanating from engineers both 
in this country and on the other side. The latest con- 
tributor in this respect is Mr. George T. Hanchett, who 
has an article in the eurrent number of the Tramway and 
Railway World on the subject. Obviously, there are two 
methods of getting over the difficulty referred to. ‘The 
first is to clear the ice from the third rail, and the 
other to provide a shoe that wil make contact in 
spite of it. . Thus the aim should be to secure a 
combination of both of these methods. As regards 
cleaning the third rail, this may be done either by 
saturating the rail with some solution which stops the 
ready formation of ice, or by use of mechanical implements 
to remove the ice as soon as it is formed. But where the 
ice coating is very thin, nothing will start it excepting 
heavy scraping or a rise of temperature. The author 
mentions a device which has. been used in the States with 
some success which exercises a very heavy scraping effect 
on the ice, being operated by spring pressure, but this is 
of little use in the case of thick ice. Another device 
which has been used with some success is that of rolling 
a notched wheel over the surface rail by using heavy 
pressure, and yet another method is that of employing 
steel brushes, which in the case of the Manhattan Elevated 
Railway are operated by air pressure. From the author’s 
remarks further on, it would seem that it is the contact 
shoe itself which is more than often responsible for the 
formation of thin sheets of ice on the third rail. When 
this is of the flat-bottom type, it tends to melt the snow 
just enough to allow it to freeze to ice, which creates the 
mischief. This seems to be due to the fact that there is 
insufficient pressure on the shoes, and also to the single- 
contact feature. It is obviously wrong to arrange a shoe 
so that a single obstruction will lift the whole shoe from 
the track. The shoe should have a multiple or lami- 
nated contact similar to that obtained in various 
forms of dynamo brushes, so that a portion of the 
shoe could be lifted without necessarily breaking 
the circuit. Of greater importance, however, is the 
question of pressure. The shoe should have sufficient 
weight so as to grind through the ice particles by its own 
inertia, rather than to be lifted by them. As an instance 
of this the author cites the Belt Line system of the Balti- 
more and Ohio Railroad at Baltimore, where the shoe bears 
on the rail with a pressure of 125lb This has been found 
sufficient to get over the difficulty of sleet formation, which 
indicates that the weight principle used in connection with 
the third-rail shoe is most effective in producing continuous 
contact. To sum up the author's remarks, it seems that 
the remedy against the trouble in question is to be found 
in the design of the shoe itself, which, instead of being of 
the flat slipper type, should follow more on the lines of the 
brush contact. Another interesting suggestion is thrown 
out by the author, which, however, we remember having 
been recommended by an American engineer a short time 
ago—i.¢., that of making the third rail of limited section, 
and to ordinarily reinforce it with heavy copper feeders 
In times of sleet these feeders could be transferred by 
switches to the ground return circuit, thereby throwing 
the entire load on the. third rail, which would greatly 
increase the loss in the same and would heat it materially, 
thus preventing the formation of sleet on the rail. 


London Traffic Enquiry.—The whole of the first 
sitting of the Royal Commission appointed to enquire into 
the means of transit in London, which was held at the 
Caxton Hall, Westminster, on Friday, was taken up by 
the evidence of the two principal officials in the railway 
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department of the Board of Trade, Sir Herbert Jeykell 
and Colonel Yorke, R.E. As chief of the department, the 
former was required to speak as to the present state of the 
law with regard to tramways and light railways, whereas 
Colonel Yorke’s evidence was practically a repetition of his 
report on his recent tour in the States. Sir Herbert Jeykell, 
therefore, was especially able to give the Commission 
information which will prove of immense value to it in 
pursuing its further enquiry into this matter. Having 
explained the differences in the procedure under the Light 
Railways Act and the Tramways Act, Sir Herbert, in 
answer to the chairman (Sir David Barbour), made the 
important admission that in his opinion it was hard on the 
promoters of a tramway at the end of 21 years to be 
called upon by the local authority to sell their under- - 
taking at “its scrap iron value.” He suggested that a 
fairer way would be to sell it as a going concern. Ques- 
tioned with regard to the operation of the Light Railway 
Act in London, he said that the Board of Trade had laid 
it down that the railway sought to be authorised must 
connect one place with another. The present procedure 
under the Light Railway and Tramways Acts undoubtedly 
led to embarrassment, for it was no uncommon thing for 
similar schemes to be before different tribunals at the same 
time. It was most desirable that there should be one 
tribunal to deal with all such schemes affecting London, 
and he suggested that there might be a tribunal framed on 
the lines of the Railway Commission to consider these 
schemes, and this tribunal might issue certificates which in 
the first place would lay upon the tables of both Houses 
of Parliament. If Parliament rejected the certificate, there 
would be an end of it. If not, tho scheme could go before 
a joint committee of both Houses, and this would simplify 
matters. Earl Cawdor asked the witness some further 
questions with reference to the right of local authorities to 
acquire tramways, and Sir Herbert Jeykell affirmed his 
opinion that the goodwill of the concern ought to be taken 
into account in fixing the price of purchase. On the ques- 
tion of local veto, Sir Herbert admitted that if that power 
were used by the local authorities to get concessions from 
promoters, and not as a matter of principle, then it was a 
misuse of the power, and there should be an appeal in the 
same way as under the Electric Lighting Acts. In answer 
to Sir John Wolfe Barry with reference to the establish- 
ment of a central tribunal, the witness said he would give 
the tribunal power to initiate a scheme for the whole of 
London, and would remove the veto of the local authority. 
In this he was supported by Colonel Yorke, who further 
suggested that such a tribunal might be vested with most 
of the powers possessed by a parliamentary committee 
and with a jurisdiction similar to the Light Railway Commis- 
sion. The Boardof Trade, of course, could continue its inspec- 
tion for the safety of the public. From the experience gained 
from his recent visit to America, Colonel Yorke advocated 
that in the congested districts of London the tramways 
should be carried underground, and in the event of surface 
lines condemned the use of the overhead trolley system in 
the Metropolis as intolerable. As compared with other 
schemes the balance was in favour of shallow tramways 
Colonel Yorke was also questioned concerning tube rail- 
ways, and he expressed the opinion that the diameter of 
the existing tubes was too small; the minimum should be 
13ft. bin. He did not, however, think there was room for 
many more tube railways, although he favoured one from 
Hammersmith to Hyde Park-corner. But with all these 
improvements there would still remain need for wider 
streets and new thoroughfares. The Commission proposes 
to hold its sittings once a week, and the sccond meeting 
will be held to-day (Friday). 
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ILFORD ELECTRIC TRAMWAYS. 


The Urban District Council of Ilford is noted for its 
progressive qualities, and no better instance could be 
given of these than the electric tramways which were 
inaugurated on Saturday last. The electricity works at Ilford 
have now been at work for nearly two years. These were 
fully described in our issue for May 24, 1901, so that there 
is no need to give any further drawings of the generating 


| rib : 


In 
BER 
MANN 
M FEEDLRCL—O NÀ | 


AN Y. MR 
N. SWITCH E 


n 


ow 
6 — — ne — — — — — — — J^ — — — — — — —— — — 
1 
[ 
, 


SWITCH FOR PUTTING 


BATTERIES IN ST RES 


I 
— 
l 


new machines are of 600 kw. capacity, and were 
supplied by Messrs. Dick, Kerr, and The dynamos 
are over-compounded when working on the traetion load, 
and work as ordinary shunt machines when supplying on 
the lighting 'bus bar. These machines are driven by engines 
of the well-known Willans type. In order to bring the 
Steam generating plant up to the work which will be 
demanded of it when the lighting and tramway loads over- 
lap this next winter, two new boilers are now being laid 
down. These are of the dry-back marine type, each capable 
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FIG. 1. Elevation of the Traction Switchboard and Diagram of Connections. 


works. In the design of these the consulting engineer, of generating 15,000lb. of steam per hour. They are being 
Mr. W. C. C. Hawtayne, made provision for the tramways, supplied by Messrs. John Fraser and Co. The steam and 
which were then under consideration He selected the exhaust pipe connections have been made by Messrs. 
three-wire system of distribution, with 460 volts between | Babcock and Wilcox. The only other modification in con- 
the outer conductors, as the most suitable. In consequence , nection with the generating plant to which reference need 
of the increase in the demand, two large generating sets be made hero is that a large condensing plant is also being 
have recently been installed, which will enable the laid down by the advice of the Council's consulting engi- 
tramway load to be dealt with. These dynamos and | neer. It will be remembered that an artesian well on the 
the others already installed are provided with throw. works provides water for boiler feed. It will also serve 
over switches, so that they can supply either the for condensing purposes. The W. H. Allen type of con- 
lighting or tramway switchboard as desired. These denser and cooling towers are to be used. The traction 
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pany. The position of these feeders is indicated in the 
map (Fig. 2). The tramcars already supplied include six 
bogie cars, carrying 69 passengers, and 12 double-deck 
four-wheel cars, carrying 55 passengers each. These cars 
were supplied by Messrs. Hurst and Nelson. Fig. 5 gives 
a view of the bogie car These are equipped with two 


phil aaa (Fig. 1) was supplied by Messrs. Dick, Kerr, 
an 

Coming now to the tramways themselves, we show in 
Fig. 2 the routes which have been already equipped and 
passed by the Board of Trade. The service of cars on these 
was inaugurated on Saturday last. It will be noticed that 
at present these lines begin and end within the Ilford area. | G. E. 58 motors and with K. 10 controllers. These equip- 
This state of affairs is, however, only temporary, as the | ments were supplied by the British Thomson-Houston 
Ilford Council fully realise the advantage of through traffic. | Company. 
Although no arrangement has yet been made for such; An interesting accessory to the tramway system is the 
through traffic, its possibilities have been reported on to combined sweeper and water-car, which has been built for 
the Council by Mr. Hawtayne, and we trust that reason- the Council by the British Electric Car Company, of 
able agreements will be made with the surrounding London and Manchester. Fig. 6 gives a view of this car, 
tramway authorities as soon as these adjacent lines have while Fig. 7 is reproduced from a drawing of the same 
been constructed. We have indicated on the map what It will be seen that it is carried on two maximum traction 
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Fig. 2.—Map of the Tramways now Constructed at Ilford. 


these connections would be. The Ilford Council them- 
selves have also under consideration the construction 
of more tramways or light railways within their area. 
The contract for the construction of the Ilford tramway 
track and overhead equipment was placed with Messrs. 
Macartney, McElroy, and Co. As sub-contractors the 
special track was supplied by the Hadfield Steel Foundry 
Company, of Sheffield. In the Ilford Broadway a large 
amount of special work was required, and we are privileged 
to give in Fig. 5 a working drawing of the same. Fig. 4 
shows the poles used by Messrs. Macartney-McElroy for 
the overhead equipment, and which also served in many 
cases as supports for the arc lamps used for street-liybung. 
We have only reproduced the drawing of the centre pole, 
as the side pole is very similar in detail 

The conduite and cables used for the tramway feeders 
were supplied by W. T. Henley's Telegraph Works Com- 


trucks, which are equipped, like the passenger cars, with 
British Thomson-Houston motors and controllers. Besides 
the two motors for driving the car, a third, of the 
G. E. 54 type, is used for driving the sweeping brushes. 
This motor operated the diagonal cross-shaft, which 
is parallel to the brushes, and on which clutch gear is 
' arranged so that either the fore or rear brush can be driven 
| at will. A controller and a motor circuit provides for the 
direction and speed of rotation of the motor being con- 
trolled. The rotating brushes are driven by a chain 
gearing from the diagonal cross-shaft through a single- 
reduction gear. The brushes can be raised and lowered 
at will by means of a lever of the railway signal type, 
! which can be seen in the illustration. The gearing, which 
is normally hidden from sight, can be readily inspected 
through doors at the side or end. Besides the sweeping 
gear, a 1,800-gallon tank is carried, which is used for 
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watering the track. This tank is constructed of lin. iron their wives and friends assembled in the car-shed at the 
plate, and is well eross-stayed. Baffle plates inside the | appointed hour, and under the leadership of Councillor 
tank prevent the water surging due to sudden changes in | Bailey, chairman of the Tramways Committee, the three 
acceleration. The whole car can be operated by two men, cars set apart for the inauguratory proceedings (Fig. 5) 
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Fie. J. Drawing of Special Work for the Ilford Broadway, made by the Hadficld Steel Foundry Company. 
OPENING CEREMONY. were immediately boarded. The first car was very hand- 


Marred somewhat by an untimely fall of rain, the | somely decorated, and was reserved for those who were 
ceremony in connection with the opening of the system for , privileged to hold special tickets, others not so fortunately 
public traffic took place on Saturday afternoon under | situated seeking a place on either of the two following cars. 
otherwise favourable conditions. The councillors and Notwithstanding the inclement weather, the townspeople 
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turned out in large numbers to witness the inau 


ation of 
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upon to so largely participate. A sharp run was made to 
the present terminus of the line at Chadwell Heath, and 
by the time the procession of cars had arrived back at the 
town hall, in the Broadway, the elements had so far sub- 
sided as to allow of Councillor Gott, J. P., the chairman 
of the Council, formally declaring the system open 
from the steps of that building. An adjournment was 
then made to the inside of the town hall, where tea was 
partaken of. In the evening a dinner to celebrate the 
inauguration of the undertaking was held at the Angel 
Hotel, Councillor Gott presiding. The speeches, which 
were 5 by a number of musical items, were 
commendably short, and mainly to the point. To 
Councillor Bailey, as chairman of the Tramways Com- 
mittee, fell the duty of replying for Ilford’s Tramway 
Undertaking,” and he did so in a happy speech. After 
emphasising the importance of keeping this monopoly in 
the hands of the Council, he said he did not contend that 
the trams were going to pay right away, but he firmly 
believed that ultimately they would return very 
big sums to the town in reduction of its rates. 
Extensions in the system must and would come, and 
he and his fellow-workers in this great undertaking 
were going to see the thing through to a finish. 
He also paid a marked compliment to the contractors for 
the efficient manner in which they had carried out their 
agreements, and eulogised the services rendered to the 
committee by Mr. Hawtayne as consulting engineer for the 
tramways. Mr. Hawtayne, in replying to the toast of 
“The Engineers and Contractors,’ briefly referred to the 
difficulties which had to be got over in a town like Ilford, 
such as street widenings, which had considerably delayed 
the opening of the lines. There was one thing remaining 
for the committee to do, and that was to enter into agree- 
ments with the neighbouring tramway authorities for 
through traffie, without which no tramway could be 
expected to prove successful. The proceedings altogether 
were a good augury of the future success of Ilford's 
new undertaking. The company did not disperse till an 
advanced hour. 


SOME NOTES ON THE SERIES RUNNING OF ARC 
LAMPS BY RECTIFIED CURRENTS. 
BY W. ROGERS. 


As an introduction to this subject, perhaps it might be 
well to consider the general conditions existing when arc 
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Fig. 5.— The Iltord 69-Passenger Bogie Car, with Maximum Traction Trucks. 


lamps are running in series on a continuous-current circuit. 


an undertaking in the success of which they will be called | As is well known, the advantage of this series connection 
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is that many lamps can be run on one common circuit, when this series system of running the lamps was 
which need only be of sufficient cross-section to carry | used, they were always run on a continuous-current 
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Fic. 6.— The Water Car and Sweeper supplied to Ilford by the British Electric Car Company. Ilford Tramways. 


circuit, current being supplied by Thomson-Houston or 


the current required by one lamp, which is in practice 
Brush are machines; but owing to the difficulties expe- 


something between five and fifteen amperes. The insula- 
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Fig. 7, — Plan and Elevation of the Sweeper and Water Car—Ilford Tramways. 


tion of the line must, of course, be good to withstand the | rienced in collecting high-pressure currents from a machine 
high pressure required when a lar ge " number of lamps are | having a commutator, this series connection on a continuous- 
run on one circuit. In the old days of electric lighting, | current circuit is not often met with at the present time, 
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although a few instances still exist. It is now usual when 
a number of lamps are to be run in series to supply them 
with what is known as a rectified constant current. 

The efficiency of a continuous-current arc is greater than 
that of an arc supplied with an alternating current. To 
be exact, a continuous-current arc lamp taking seven amperes 
gives the same amount of light as an alternate-current arc 
taking 10 amperes. Although the reason for this is well 
known, it may not be out of place to give it here. Ina 
continuous-current arc a crater is formed on the positive 
carbon. This carbon, having the highest temperature, is 
the source of most of the light emitted. It is nearly 
always placed at the top of the arc, so that the greater 
part of the light is thrown downwards. In the case of an 
alternate-current arc both carbons are alternately positive 
and negative, hence no crater is formed, and the light is 
thrown partly upwards and partly downwards, which 
means waste. "Therefore, to obtain the same amount of 
light in both types of arcs, it is necessary, in the case of 
the alternate-eurrent arc, to concentrate the crater on one 
carbon only, and this is brought about when a rectified 
current is used. This system of arc lighting is generally 
met with in connection with central stations employing 
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alternating-current distribution. To Portsmouth belongs 
the credit of being the first town in the kingdom to use 
rectified currents for arc lighting. This system was first 
tried there some eight years ago, with what success may be 
gauged from the number of arc lighting circuits now run 
in this country on the rectified-current system. A rectified 
current is not a continuous current, but consists of a 
series of currents flowing in one direction, at the same 
time rising and falling in the same manner as an alternat- 
ing current, 40 to 100 times per second. This does not 
interfere with the working of the lamps, so long as the 
virtual values of the amperes and volts will admit of the 
lamps getting their full working current. A rectified 
current may be obtained by either electrolytic or mechanical 
methods, but as the former is more for experimental 
purposes, we shall only consider the mechanical method, 
which consists in passing the alternating current to be 
rectified through a high-tension commutator, which is 
driven by a synchronous motor at a speed corresponding 
with the varying phase or alternations of the supply 
current. An apparatus which performs this duty has been 
invented by Mr. Ferranti, and called by him a rectifier. 
The object of the rectifier is to convert an alternating 
current supplied at constant potential into a unidirectional 


or rectified constant current at varying voltage. The 
rectifying apparatus consists of three parte : (1) a eonstant- 
current transformer, (2) a synchronous motor, (3) a high- 
tension commutator driven at synchronous speed by the 
motor. Through the courtesy of Messrs. Ferranti, I am 
able to reproduce a photograph of their latest type of 
apparatus, also diagrams of the constant-current trans- 
former and high-tension commutator connections. 
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Taking first the transforming part of the apparatus, 
the current is brought through oil-break plug fuses to the 
fixed primary coils, A A (Fig. 1). The secondary coils, 
B B, are movable, and are fixed on a gunmetal carrier, 
sliding on ball bearings. They are also geared together 
by the quadrants, C C, and racks, D. These secondary 
coils are free to move outwards from the primary coils 
when the magnetic repulsion is sufficient to lift the adjust- 
able counterpoise, E. A water-break switch, F, enables 
the load on the bus bars to be put on gradually, con- 
sequently minimising the effects of inductance. The 
connections of the synchronous motor are shown in Fig. 3. 
In the earlier types of rectifiers the motor was made seif- 
starting by splitting the single-phase current into two 
currents of different phases. The method used is 
that due to Mesers. Brown, Boveri, and Co., and consists 
in passing half of the current through a non-inductive 
coil, and allowing the other half of the current to pass 
through a coil which has induction. This latter current 
is then a quarter period behind the current in the non- 
inductive coil. Hence we obtain two currents differing in 
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phase from each other. In the latest type of apparatus 
the motor is made self-starting in a different manner to 
that mentioned above. The driving current for the motor 
is obtained from a small secondary coil fixed between the 
primary coils of the constant-current transformer. The 
motor has four stationary armature coils wound with 
adjacent coils of opposite polarity, the revolving field being 
fed with a rectified current to ensure the poles being 
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kept at constant polarity. The field only requires a 
few volts when the motor is in step, this pressure being 
obtained by taking tappings from a coil of the armature. 
In running up to synchronous speed the fields are first 
put in parallel with the armature through a resistance, 
and by means of a starting switch they are changed over 
to the low-voltage tapping when synchronism is obtained. 
The speed of the motor is about 1,500 revolutions per 
minute, with an output of 5 h.p. It varies slightly with 
special periodicities. 

The high-tension commutator consists of three spider- 
shaped castings, with hard-drawn copper segments riveted 
to them to take wear on the brushes. In the diagram 
of connections it will be seen that with the com- 
mutator running at synchronous speed, the circuit is 
broken in two places on each pole near the zero line of the 
alternate-current curve. Each pulsation below the zero 
line is reversed, changing the ordinary alternate-current 


curve to a rectified-current curve, this latter curve repre- 


senting the unidirectional current, which is distributed to 
the lamp circuit. 

The construction of each part of the rectifying apparatus 
having been briefly explained, it will be interesting to 
enquire into the theory of the working of the apparatus 
taken as a whole. To summarise briefly, the whole 
apparatus consists of a single-phase alternate-current 
motor, which drives a commutator through which the 
alternate currents are passed, after coming from the trans- 
former but before passing to the lamp circuit. 

We will now consider the working of the constant- 
current transformer, which is the “heart” of the whole 
rectifying apparatus. When are lamps are run in series 
they must be provided with a short-circuiting device or 
by-path arrangement, so that if a lamp fails the current 
will not be prevented from getting to the other lamps. 
Supposing a lamp becomes extinguished, this will decrease 
the pressure required for the whole circuit. Therefore, the 
transformer must take up these differences of pressure. 
The secondary circuit is adjusted by varying the distance 
between the two coils (primary and secondary), and this 
is brought about automatically by the currents themselves. 
The inductive effect which the primary coil has upon the 
secondary, and, therefore, the secondary pressure, depends 
upon the strength of the magnetic field created by the 
primary current, and also upon the distance between the 
two coils. 

It will be interesting to follow the action which goes on 
in this transformer when any variation in the current 
strength takes place, such as would be caused by a lamp 
becoming extinguished. When this happens the main 
current is increased, because the short-circuiting of the 
lamp decreases the resistance in the main circuit, while 
the pressure remains for a short time the same. This 
increase in current strength sets up a repulsion between 
the two coils, consequently the distance between them 
increases. This lessens the inductive effect which the 
primary has over the secondary; hence the secondary 
pressure decreases till the normal current strength is 
reached. It will therefore be seen that the rectifier, as a 
whole, performs three functions: (1) it rectifies the alter- 
nating current, or causes it to flow in one direction ; (2) it 
transforms the current from the supply pressure to that 
required by the number of lamps in circuit; lastly, it 
maintains this pressure constant, and automatically adjusts 
it to that required for the number of lamps in circuit. 

Rectifiers may be used on any circuits having frequencies 
between 40 and 100 periods, it having been found that 
with efficient design the rectifiers will run well on any 
ordinary frequency. In comparing the cost of rectifiers 
with other systems, the initial outlay in station plant 
required for a rectified system is only one-fourth that of a 
direct-driven continuous-current set, of the same output, 
while the floor space is about half. As regards the con- 
sumption of carbons, it has been found that the cost for 
carbons used on a rectified-current circuit is just half as 
much per annum as on the alternate-current system. 

The following figures, which are taken from Lightning, 
Aug. 30, 1900, show what a slight variation from constant 
supply of current takes place, when the number of lamps 
supplied by the same rectifier is altered. 


Number of lamps in circuit. Current through lamps. 
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Several tests have shown the efficiency of these rectifiers 
to be as high as 91 per cent. with a power factor of 9. 

In conclusion, the writer has attempted to bring before 
readers of this paper a few facts concerning such a useful 
and well-designed apparatus as we have in the Ferranti 
rectifier, without which it would have been impossible to 
obtain the success which has attended the running of arc 
lamps in series from an alternating-current supply, and 
which has made it possible for us to combine the advan- 
tages to be obtained by using the continuous-current are 
with the advantages of using alternating-current trans. 
mission. 

The writer's thanks are due to Messrs. Ferranti for their 
kindness in lending him the photographs for reproducing 
the illustrations for this short article. 
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The third of Dr. J. A. Fleming's interesting Cantor 
lectures on the above subject was delivered at the Society 
of Arts on Monday last. Before proceeding to consider 
the various receivers which have been invented, attention 
was drawn to the following points in the sending appa- 
ratus. It was most important that where the energy 
was transmitted by means of a transformer to the aerial, 
the primary and secondary circuits should be tuned 
to the same frequency. A good deal of work had also 
to be done in connection with the signalling key used for 
wireless telegraphy, as this key had to break a consider- 
able current. A design was shown hy which this could 
be done with a comparatively small motion from the 
operator's finger. A large movement was inadmissible, 
as it reduced the speed of signals. Proceeding to the 
subject of the receivers, the lecturer pointed out that 
the waves transmitted generated an E. M. F. in the 
receiving aerial, and that the length of this aerial was 
an important factor. He explained an invention of 
Braun’s by which it was hoped this length might be 
reduced. It consisted of an aerial wire wound in a large 
open spiral round a metal plate. It was suggested that 
the metal plate would shield the wire behind it, and hence 
that those portions of the aerial infront of the plate would 
have their E.M.F.'s added, as in the case of a dynamo. 
Unfortunately, the oscillations in the plate itself prevented 
the expected results from being obtained. The placing of 
a coherer at the base of an aerial was not correct, because, 
as had been shown in the first lecture, the maximum 
potential was atthe top. Unfortunately, the coherer could 
not be placed at the top, as the further connection to earth 
would then form another aerial and defeat the object of the 
coherer. The spreading out of a number of aerial wire3 in 
the form of a fan increased the current obtained, and the 
E. M. F. could then be increased by means of a transformer, 
in the secondary of which the coherer could be placed. 
Dr. Fleming suggested that the term kumascope " should 
be used to denote a detector of electrie wave, and he pro- 
ceeded to arrange in order of discovery and merit the 
various kumascopes at present known. The late Prof. 
Hughes was the first to discover the influence of electric 
waves on the resistance of loose contacts, but unfortunately 
he had not the courage to claim his discovery in the face 
of scientific opinion. He really transmitted signals by 
Hertzian waves over a distance of 500 yards in Great 
Portland-street, and it might truly be said that Prof. 
Hughes discovered the Hertzian waves before Hertz, the 
coherer before Branly, and wireless telegraphy before 
Marconi. The Branly coherer experiments were then 
described, as was also his latest tripod coherer, which had 
the disadvantage with the Lodge point coherer that it 
limited the current which could be used without upsetting 
the coherer action. Dealing with the various means of 
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restoring coherers, Dr. Fleming explained that when 
magnetic powder was used it could be decohered by an 
electromagnet. The Italian navy coherer, the invention of 
which had been claimed by both Solari and Casstellae, 
consists of a globule of mercury between an iron and 
a carbon electrode in a glass tube. This coherer is self- 
restoring. 

The Newgschwender coherer consists of a film of silver 
deposited on glass; the film is then divided in two by 
means of a razor. When required for use, slight moisture 
is deposited on the silver by the breath. 

The next type of kumascope described by Dr. Fleming 
was the magnetic one, which was first discovered by Dr. 
Rutherford in 1895. He found that the action of the 
electric waves tended to demagnetise a small magnet. 
With this arrangement as devised by Dr. Rutherford, 
which was not self-restoring, signals were sent in and 
around Cambridge. In Marconi’s magnetic detector, a 
continuous band of steel wire is passed round two drums. 
One portion of it, as it passes from one drum to the other, 
goes through two concentric coils. The inner of these is in 
series with the aerial wire and the other one is connected to 
a telephone. Permanent magnets are used to magnetise the 
wire, and the demagnetising action of the current from the 
aerial causes the telephono to give an audible click. This 
type of instrument has been employed in Transatlantic work. 
Dr Fleming distinctly stated that with its use messages 
had been transmitted from Cornwall to Cape Cod, and this 
is the first authoritative statement we have had on the 
vexed point as to whether messages have really been sent 
and received in both directions. The Fessenden kumascope, 
which depends for its use on the temperature of an exceed- 
ingly fine platinum wire, was also described and illustrated. 

The lecture concluded with a diagram of the arrangements 
invented by Prof. Slaby for increasing the voltage at the 
coherer. Instead of inserting the coherer directly in the 
vertical aerial, Prof. Slaby uses it at the end of a horizontal 
wire of practically the same length as the aerial. With 
these two wires in tune, the effect produced is much the 
same as if the differences of voltage at the upper end of 
the aerial were available. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
fire shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose e 985 should be signed by the 
author. . The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


567. What are the best methods of calculating the allowance for 
deficient vacuum in steam-engine consumption trials /—E. U. W. 

568. A large contract for incandescent lamps has to be placed. 
This contract extends over a period of two years. What 
guarantees should be obtained from contractors as regards life 
and efficiency, and which of these two should be given tlie 
greatest prominence '—M. 


ANSWERS. 


Question No, 560.—1 have met with the following arrangement of 
charging accumulators in a small central station: There is a 
motor-booster set (machine with two armatures and having 
only one magnetic field); current taken by motor is 28 
amperes at 250 volts, and the booster is capable of boosting 
50 amperes at 90 volts. The main dynamo is connected to 
'hus bars of the switchboard, which pressure is 250 volts, the 
motor through a starter, etc., and the town mains are also 
connected to bus bars through the various switches as usual, 
the booster being connected in series with the main gene- 
rator We now run up the motor and switch in the charging 
current through the booster, and so on, when we find the charzing 


current to greatly exceed that of the normal, which is to be 50 
amperes. Therefore, to reduce this, we lower the voltage of ’bus 
bars from 230 to about 200, and although this answers the purpose 
as regards proper charging current, it is, on the other hand, very 
unsatisfactory, as it means the lowering of the pressure of the 
lighting mains, which should be 230 volts. Now, what is required 
is to be able to work this motor at the constant feeder voltage— 
namely, 230 volts. Will any of your readers inform me of the 
best and the most onmi way of achieving this result, being 
aware that it is useless to insert a resistance in the field of the 
above set, because it is common to both motor and booster ? 


Best Answer to No. 560 (awarded 10s.) .—The method 


mentioned of charging accumulators is in fairly common 
use, but is not to be recommended on account of a single 
field which is common to both motor and generator. 
“H. O. W.” says, of course, any alteration to the field 
whatever will make no difference to the generator volts as 
long as the motor input volts are kept constant. The motor- 
booster set mentioned seems as if it had not been designed 
for use on a 230-volt circuit, as 90 volts are certainly too 
high for use on a 230-volt battery, about 60 volts being all 
that is required. The best way to overcome the difficulty 
mentioned is to have a combined starting and regulating 
rheostat on the motor side. 
of the resistance is permanently in series with the motor 
armature, thereby reducin 
generator output volts. 
lowering the ’bus-bar ‘volts to 200—is a very poor plan. 
If the motor armature volts are reduced by means of a 
resistance as described above, the generator volts will go 
down in direct proportion. 
that the booster gives about 40 volts too much, which is 
very probable, as taking 40 volts away from 90 you have 
50 volts remaining, which is rather low for a 230-volt 
circuit, but is probably correct. 


As 


This is arranged so that some 


the speed and reducing the 
he method he mentions—viz., 


It appears from what he says 


NO WATTS LOST 


41414 NOW N09 


— BUS BAR 


This may be deduced as follows: The 90 volts added to 
the 230 volts will give 320 volts. Now, if you drop your 
'bus-bar voltage to 200, your output volts will go down 
in proportion, which will give 80 volts from the generator 
side. This added to the 200 volts of the main circuit 
will give 280 in place of 520, the difference being 40—i.e , 
he only appears to require 50 volts extra from his booster, 
which is rather low, but may be correct. Of course, the 
exact number required will depend upon the state of oe 
of the battery. The method mentioned is the only possible 
method of overcoming the difficulty, unless he gets an 
entirely new machine. 

The actual amount of resistance required in series with 
the armature will be about 1:07 ohms. He should, there- 
fore, allow about 14 ohms for margin. The resistance, of 
course, must be capable of carrying 28 amperes continuously 
without overheating From the above it will be seen that 
840 watts will by this means be wasted, which is certainly 
very inefficient, but this cannot be avoided as long as he 
employs his present booster.—k. 


Answer to No. 560 (awarded 7s. 6d.).— There are three 
courses open to '* H. O. W.”—namely : (1) to sell or return 
to the manufacturers the present motor booster, and obtain 
a new one having separate field magnets for the motor and 
booster armatures; (2) to purchase a few more cells to 
place in series with the present battery during the first 
hour or so of charge, and so keep the charging current 
down; (3) to insert resistance in series with the motor 
armature or booster armature, and so decrease tho charging 
current at the commencement of charging 

Possibly, as the apparatus supplied is so entirely unsuited 
to its purpose, it being only possible to affect the charging 
current by altoring the number of cells or placing resistance 
in one of the armature circuits (assuming that the 'bus-bar 
voltage is to be kept constant), and as the machine is at 
present rather new, it being unljkely that the process of lower- 
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ing the bus-bar voltage has gone on for long, it will be quite 
feasible for some agreement to be made with the makers 
by which a new motor booster, consisting of a motor 
(28 amperes 230 volts) and dynamo (50 amperes at 
90 volts) coupled together, capable of independent field 
regulation and mounted on same bed-plate, can be obtained 
in exchange for the present machine. If this is at all 
possible, it will be much the best course even if a little 
more money has to be spent, as we can then charge the 
cells at a uniform rate, and so work them economically and 
keep them in good condition, whilst at the same time the 
'bus-bar voltage can be kept at the desired voltage, the 
necessity for which will become more and more pronounced 
as the day load of the station grows. 

If, however, circumstances prevent the attaining of this 
desired result, we have to consider whether to adopt 
method (2) or (3). In some stations it is the custom when 
first installing the battery to instal a few, say 10, more 
cells than are necessary, the last 20 cells of the battery 
being arranged in two sets of 10, with a change-over 
switch (as shown in Fig. 1 at S), by which one set of 10 
is always standing idle, charged, these 10 being used on 
alternate days with the other 10. This is because of the 
fact that as the battery gets old its total E.M.F. will fall, 
and then, when found necessary, these extra 10 cells can 
be connected up in series with the others in the ordinary 
way. If there is sueh an arrangement at this station, it 
can easily be arranged that these extra 10 cells be put in 
series with the whole battery each day for the first portion 
of the charge to keep the current down, then switched 
out as the voltage of the other cells rises sufficiently to 
keep down the current to its normal value. By this 
method the two sets of 10 cells get more charging than 
they require; hence it is not to be recommended as a 


MEETS 
hk t 


ihle- 


We are now reduced to method (3) of placing resistance 
in the armature circuit of motor or booster ; of the two 
it is better in the motor circuit, as then the motor and 
booster will run slower, and hence there will be less wear 
and tear. If the motor starter will stand the full-load 
current passing through it continuously, we can reduce 
the speed of the motor by keeping some of this resistance 
in its armature circuit, but it is most unlikely that this 
will be the case, hence the best plan will be to rewind this 
motor starter with wire large enough to take the full-load 
current continuously. This is the most uneconomical 
method, but it is about the best that can be done 
under the circumstances, and as the lost power occurs at 
the time of least load it will not be very expensive, a 
slight increase in the amount of coal consumed being 
practically the only additional cost. 

The following is a rough calculation to find the resistance 
necessary in motor armature circuit Volts across cells 
under present conditions at commencement of charge 


= 200 + ex x 90) = 278 volts. 


230 


If 'bus bars are to be kept at 230 volts, booster volts 
must be = 278 250 = 48 volts ; and since booster field is 
to be excited at same pressure —viz , 250 volts —therefore, 


to boost 48 volts, speed must be = 50 * full speed. For 


the motor to run at this speed, volts across motor armature 
must equal 90 x 250 = 123 volts. 


Therefore, 230 — 123 = 107 volts must be lost in resistance. 
E 


And si R = . 
nd since C 
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This resistance must be made to carry 28 amperes, and by 
switching it out gradually as the cell voltage rises we 
obtain a uniform charging current.—W. S. P. 


Answer to No. 560 (awarded 5s.).—A similar occurrence 
recently came under my notice. I find the best and most 
economical way of attaining such a result as * H. O. W." 
requires is to insert a few counter E.M.F cells in series 
with the armature current of the motor, fitted with a 
regulating arm. Fig. 1 will no doubt make it very clear. 


HH EI 
MAIN BATTERY. 
Fic. L 


Let the 'bus-bar voltage be 250, and let it be required to 
drop this to 220 volta, due to the charging current being 
abnormal, then by putting three, four, or more cells in 
cireuit they will absorb the 10 volts (or more if palates 
The number of cells put in will, of course, depend entirely 
upon the state of the cells. I should say about five or six 
100 ampere-hour cells would do all that is required. By 
this method it is obvious the 'bus-bar voltage will be 
unaffected, and at the same time the charging may be varied. 
In the sketch shown above all the cells are in, and, there- 
fore, theoretically the voltage would be about 220.—E. S. 


Answer to No. 560 (awarded 5s.).—The best way for 
* H. O. W. " to proceed in order to obtain the desired result 
would be as follows: Note the speed of the combination 
when the pressure at the motor terminals is 200 volta; 
then make an examination of the armature, and see if it 
is possible to have the motor side of it rewound so as to 
give a somewhat lower speed at about 215 volts. The 
feeder voltage could then be reduced to 215 (or 270 if 
necessary) volts at the motor terminals by putting a 
regulating resistance in series with the armature circuit 
of the motor. This would give a certain amount of 
regulation, and would enable the booster volts to be raised 
as the battery began to come up It has been assumed 
that the field is excited from the bars, hence the speed of 
the booster must be somewhat less when working with the 
‘bus-bar volts at 250 than when they are only 200, or the 
charging current will still be too heavy. If it is not 
possible to suitably rewind the motor end of the armature, 
the only way would be to achieve the desired end solely 
by means of a regulating resistance in series with the motor 
armature. This method is both quicker and cheaper to 
instal than the previous one, but, of course, by its nature 
is bound to waste far more energy, and so cost more in 
the long run. At a station in which the writer was 
for some time employed, it was necessary to reduce 
the speed of a motor driving a couple of pumps (owing 
to the situation of the pumps and motor, altering the 
gearing was quite out of the question). As a temporary 
job a water resistance was rigged up and put in series 
with the motor armature. When the correct speed was 
obtained, it was found that there was a drop of 40 volts 
across the resistance. The chief, however, refused to have 
the motor armature rewound for the lower speed, and also 
refused to buy a proper resistance. The water resistance 
needed far too much attention, and was not at all constant. 
Fortunately, our mains were steel armoured. The jointer 
was asked for all the armouring taken off cables. This 
was cut into strips about iin. wide and 3ft. long, then 
twisted into spirals, the ends nicked with a chisel and 
bolted up to a wooden frame, and the various sections 
connected up to a regulating switch. The job worked well, 
and cost practically nothing.—W. T. W. 
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Question No. 561.—What tests should be made on a sample of water 
to ascertain its suitability for boiler feed purposes. 


Answer to No. 561 (awarded 7s. 6d.).—Natural water 
being under various geological influences comes to us in 
different conditions according to locality. Some is slightly 
and some very alkaline, whilst some is distinctly acid. 
Alkaline water is easily dealt with and is harmless in a 
boiler, but acid water is very dangerous, because it dissolves 
away the plates of the boiler. The best test for ascer- 
taining whether a water is acid or alkaline is litmus paper, 
which when left in a glass with alkaline water for a few 
minutes turn blue and when with acid water turns red. 

The next test should be to boil about half a pint of the 
water in a glass beaker for about 20 minutes, and cbserve 
whether it throws out a deposit and become therefore 
turbid If so, pour away the water and examine the sides 
of the beaker, which is now in the same condition as the 
inside of the boiler would be, but, of course, the more 
water is boiled and the longer the operation goes on the 
worse the incrustation in the boiler would be. Acid water 
would remain clear under this test, but very few other 
kinds of water would because they nearly all contain 
carbonate of lime. The next test is to add a few drops of 
clear lime water and to observe whether any precipitate or 
cloudiness is produced. This test must be made in a glass 
(cold), and the appearance of cloudiness or a precipitate is 
an indication of the presence of carbonate of lime. The 
next test is to take a little of the sample of boiler feed 
water in a glass as before, and to stir into it a little pure 
hydrochloric acid. This should leave it quite clear. Now 
take a few drops of a solution of chloride of barium and 
stir them aleo into the cold sample, when if a precipitate 
or a cloudy appearance is produced it will indicate the 
presence of a sulphate, which will generally be sulphate 
of magnesia, often sulphate of lime, and occasionally 
sulphate of soda, and very often the two first together. 
The information given by these tests must be used as follows. 
An acid water should not be used at all, but if thero is no 
other, then lime, or chalk, or soda must be stirred into it 
until it is rendered permanently alkaline to litmus paper 
before it is allowed to go into the boiler, but soda is best, 
because it makes the most soluble salts, and does not make 
a scale upon the inside of the boiler. 

An alkaline water may give a deposit or incrustation of 
lime or magnesia, or both, as carbonates, and if the boiler 
is used very much, so that the water is evaporated, a good 
deal, and not sufficient, is blown off from the bottom. A 
very hard semi-crystalline deposit of sulphate of lime is also 
deposited, and this sticks terribly tight to the boiler plates 
and rivet heads. This deposit of sulphate of lime may 
sometimes be recognised in the beaker experiment, after 
boiling about 20 minutes, by an experienced eye, or by 
washing the deposit, without disturbing it, with a little 
distilled water quickly, and then dissolving the whole of 
the deposit off the sides of the beaker by a little pure 
hydrochloric acid. About a quarter of a pint of pure 
distilled water should now be added, and all boiled together 
until it is thoroughly dissolved and the liquid quite clear 
and acid, when a few drops of chloride of barium must 
be added as before, and any turbidity now produced will 
indicate the presence of sulphate of lime. 

The test of adding a few drops (10 to 20) of clear lime 
water will tell whether it is worth while to soften the 
water by the well-known Porter-Clarke process. If 
turbidity is produced, the water can be softened by this 
process, and at least a good proportion of the incrustation 
avoided. If sulphate of lime is present, and the water bas 
to be evaporated very much, then carbonate of soda must 
be added to the water before it goes into the boiler to 
prevent this crystalline deposit. 

This subject was very fully treated in an article on 
boilers and water supply in the Electrical Engineer of 
Feb. 28, 1902, and all those interested would do well to 
read it.—F. G. A. 


Answer to No. 561 (awarded Ts. 6.).— This is a very 
important question, and one that every station engineer 
should be perfectly familiar with. The following tests are 
divided under three heads: (1) the total solids in the 
water under examination ; (2) hardness in degrees; (3) 


examination of the water for bases and acids detrimental 
to the boiler. 

1. Take a fairly large quantity of water—say, 250 cubic 
centimetres—and evaporate it to dryness in a porcelain 
dish and carefully weigh, having previously weighed the 
dish ; deduct same from the weight of dish and residue, and 
the total weight of solid matter in 250 cubic centimetres is 
obtained. From the quantity of solids in 250 cubic centi- 
metres find the quantity contained in 70 cubic centimetres. 
Seventy cubic centimetres is taken because a gallon con- 
tains 70,000 grains and 70 cubic centimetres contains 70,000 
milligrammes, so that 70 cubic centimetres is a sort of 
miniature gallon, wherein each milligramme corresponds to 
one grain in the gallon. So, if 70 cubic centimetres is 
found to contain 42 milligrammes of solid matter, it is 
certain that the water under consideration contains 42 
grains of solid matter per gallon. Everybody knows that 
allsolid matter entering & boiler never leaves the boiler 
again, and though the blow-down cock remedies this to a 
certain extent, still the more solids the water contains, the 
sooner the boiler will scale. Therefore it is most important 
that the filtering arrangements should be good where the 
water contains much solids. The above tests should be 
taken to check the working of the filtering. 

2. The hardness of water depends principally on the 
salts of magnesia and lime contained in it, and a deter- 
mination of the degree of hardness affords some indication 
as to their quantity. This method depends upon the 
property possessed by the salts referred to of forming 
insoluble oleates or stearates with soap. When, therefore, 
a solution of soap and weak alcohol is added to the water 
and shaken, a permanent lathering will not take place 
until the whole of the lime and magnesia salts have been 
precipitated, but immediately the precipitation has taken 
place the slightest excess of soap forms upon shaking a 
fairly permanent lather. The hardness of water is of two 
kinds—permanent and temporary. Temporary hardness 
is caused by carbonate of lime, so that if the water be 
boiled, carbonic acid gas is driven off, and the lime falls as 
a precipitate. The hardness that now remains is caused 
by sulphate, chloride, and nitrate of lime and magnesia. 
The following is the method of testing: Measure 70 cubic 
centimetres of water into a stoppered bottle of 200 to 250 
cubic centimetres capacity ; shake briskly to remove from 
the bottle any carbonic acid that may have been liberated ; 
now add standard soap solution from a burette two cubic 
centimetres at a time; when the final point is nearly 
reached, add the soap in smaller quantities, shaking well 
after each addition, and placing the bottle on its side. 
The test is complete when a soft, creamy lather remains 
unbroken over the whole surface for five minutes. It is 
most important that the soap solution should be added in 
small quantities and be well shaken. Not more than 
16 cubic centimetres of soap solution must be added; if 
this is not sufficient to cause a lather, smaller quantities of 
water must be used—say, 55 or 10 cubic centimetres. Then 
fill up with distilled water to 70 cubic centimetres. Then, of 
course, multiply the result by two or seven, as the casc 
may be. Temporary hardness can be eliminated by either 
boiling or adding lime water and allowing the precipitate 
to settle. It will be found in practice that loz. of lime 
added per degree of Se pue hardness per 1,000 gallons 
will effectually remove all the hardness. | 
5 Boil 150 cubic centimetres down to one-half in a 
porcelain dish ; this generally produces a precipitate. Pass 
the fluid through a perfectly clean filter (free from iron 
and lime), wash the precipitate well after having removed 
the filtrate, then examine both as follows : 

(A) Examination of the Previpitate. — The precipitate 
contains those constituents of the water which were only 
kept in solution through the agency of free carbonic acid. 
Dissolve the precipitate on the filter in the least possible 
quantity of dilute hydrochlorie acid (effervescence shows 
carbonic acid) and treat separate portions of the solution 
as follows: (1) Add sulphocyanide of potassium drop by 
drop ; a blood-red colour indicates sesquioxide of iron 
F'errocyanide of potassium shows a beautiful Prussian blue 
when sesquioxide of iron is present. (2) Boil a part of 
the solution, add ammonia, filter if necessary, mix the 
filtrate with excess of oxalate of ammonia and let the 
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mixture stand for some time in a warm place. A white 
precipitate indicates lime (in the form of carbonate or 
sulphate if sulphuric acid is present) Filter, mix the 
filtrate again with ammonia, add some phosphate of soda, 
atir with a glass rod, and let the mixture stand for 12 hours. 
A white crystalline precipitate which may be visible only 
on the sides of the vessel when the fluid is poured out 
-ndicates magnesia (as carbonate). (3) To another portion 
add chloride of barium and let the mixture stand in a 
warm place for eight or ten hours. A precipitate indicates 
sulphuric acid. 

(B) Ezamination of Filtrate. — (1) Mix a portion with a 
little hydrochloric acid and chloride of barium ; a white 
precipitate appearing after some time indicates sulphuric 
acid. (2) Mix a portion with nitric acid and add nitrate 
of silver; a white precipitate or turbidity indicates 
chlorine. (3) Boil a portion nearly to dryness, take a 
little brucia dissolved in concentrated sulphuric acid, add 
a few drops of the concentrated portion to the brucia 
solution ; a beautiful red colour indicates nitric acid. This 
is a very delicate test, showing the merest trace. (4) Mix 
a portion of the filtrate with chloride of ammonium, 
ammonia, and excess of oxalate of ammonia; allow to 
stand for some time; a precipitate indicates lime. Filter 
the precipitate and test the filtrate with ammonia and 
phosphate of soda for magnesia as above. Toa portion 
of the original water under examination add some iodide 
of potassium and starch paste (one part of the purest iodide 
of potassium, 20 parts of starch, and 500 parts of water) 
and pure sulphuric acid. If nitrous acid is present, a blue 
coloration is observed. Nitrous acid is sometimes found 
in rain and snow water. Organic matter is detected 
by the blackening which occurs when a portion of 
the water is evaporated to dryness and gently ignited. 
Fetid substances (decaying organic matter) are detected 
best by filling a bottle two-thirds with water, covering it 
with the hand, shaking, and smelling for sulphuretted 
hydrogen. A visible test is as follows: fill a bottle half 
full of water, add a few drops of acetate of lead in soda, 
place the bottle on a white piece of paper, and look through 
from the top to see if the water acquires a brownish 
colour or deposits a blackish precipitate. 

The above are only a few short tests which ought to 
be used to determine the suitability of water for boiler 
purposes. Of course, water contains a considerable number 
of impurities besides those given above, but lack of space 
prevents a fuller method of water analysis.—C. A. B. 


Answer to No. 561 (awarded 5s.).—The quality of water 
used in a boiler requires careful consideration, owing to 
the trouble which may ensue on the formation of scale 
and the evil effects which must arise if unfiltered water is 
used. Water for use in a boiler should, first of all, be care- 
fully filtered to drain off precipitated residues, dirt, oil, 
grease, etc. It should then be carefully tested for the 
presence of those salts which give rise to incrustation— 
chiefly carbonates and sulphates of lime and magnesia, 
oxides of iron, alumina, silica. If these are present when 
the water is heated in the boiler they are precipitated, and 
form hard deposits or scale on the boiler plates. Their 
presence in large quantities gives rise to what is termed 
hardness in water. The degree of hardness can be 
measured by the ease with which a lather is formed with 
soap, and the relative hardness of samples of water is 
expressed in terms of the number of standard soap measures 
consumed by a miniature gallon (70 cubic centimetres) of 
water in yielding a permanent lather (the standard soap 
measure is the quantity required to precipitate one grain 
of carbonate of lime). Most soaps consist of oleate, 
stearate, and palminate of an alkaline base, usually soda or 
potash. The more lime or magnesium in a sample of water, 
the more soap a given volume of the water will decompose, 
and the more soap must be added so that the necessary 
quantity of soap may remain in solution to form the lather. 
It is generally reckoned that one gallon of pure distilled 
water takes one soap measure to produce a lather ; there. 
fore one is deducted from the number reyuired for a given 
specimen in order that its degree of hardness may be speci- 
fied. There are two kinds of hardness—:.¢, temporary 
aud permanent. Temporary hardness is due to the 


presence of carbonates of calcium (CaCO,), magnesium 
(MgCO,), and iron (Fe,(CO,),, and can be removed by 
boiling, which drives off carbonic acid and precipitates 
lime (CaO), magnesia (MgO), and iron oxide (Fe O;). 
Permanent hardness is due to sulphates; ordinary boiling 
will not remove these, but they are precipitated at a tem- 
perature of 500deg. F. Thus we see that in boilers the 
sulphates also tend to form scale. Lime salts react imme- 
diately on soap solutions, precipitating the oleate, palmitate, 
or stearate of caleium at once. Magnesium salts require 
some considerable time for reaction, and they are more 
powerful hardeners. 

The following are the tests to be employed for the 
different salts in water. Evaporate a measured quantity 
of the water in a weighed platinum dish ; reweigh ; this 
gives the total solids. mine for carbonates, sulphates, 
calcium, and magnesium as follows : 


Carbonates Test, —Introduce a weighed quantity of the 
residue into à CO, apparatus and note the loss of CO,. 
Prevention—Clark’s process: It consists in mixing with the 
water one-tenth of water saturated with lime in solution, 
the lime in which combining with the free carbonic acid of 
the bicarbonate forms a solid precipitate of chalk. If the 
water contains, say, 50 grains of carbonate of lime per 
gallon, Alb. of caustic lime per 1,000 gallons to be purified 
is required. The tank capacity for the caustic lime process 
must be from six to eight hours’ supply to allow the 
precipitates to settle. 

Sulphates Test.—Dissolve a weighed portion of the residue 
in HCl; precipitate with BaCl. Collect, ignite, and weigh 
the precipitate as BaSO,. Prevention: For every grain of 
sulphate per galion add 14oz. of pure carbonate of soda 
(soda ash) per 1,000 gallons of water used. If both 
carbonates and sulphates of lime are present in the water, 
the following example will show the amount of caustic 
soda to be used: water containing six grains of lime 
carbonate per gallon would require 90z. of caustic soda 
per 1,000 gallons purified, and this amount would also 
eliminate 8°16 grains of lime sulphate. 

Calcium Test.—Dissolve weighed part of residue with 
HCl precipitate with NH,Cl, NH,OH, and (NH,),CO, 
(ammonium chloride, hydrate, and ca:bonate), collect, 
ignite, and weigh.  . 

Magnesium  Test.—Boil a quantity of the water, add 
distilled water to make up for evaporation, and test for 
carbonates and sulphates. Those got will be carbonates 
and sulphates of magnesium, all others being precipated by 
boiling. 

Iron Oxides Test.—To the water add a small quantity of 
diluted potassium ferro-cyanide (K,FeC,N,). Note the 
colour, and compare with that produced in a solution of 
known strength. The silicate, if any, is left (as a residue) 
after the former residue has been extracted by the HCl.— 
R. S. 
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APPOINTMENTS VACANT. 


Tramway Engineer, Reading Town Council, £300 per annum, 
March 30. Particulars may be obtained from Mr. H. Day, town 
clerk, Tawn Hall, Reading. 

Destructor Foreman, Bermondsey Borough Council Electricity 
and Destructor Department. £2 per week, March 25. See advertise- 
ment. 

Mains Superintendent, South African Municipality, knowledge 
of underground calles, both high and low tension, £360 per annum. 
See advertisement. 

Cable Jointer, experience of high-tension Callender's solid system, 
£2 per week. Sve advertisement. 

Draughtsman for experimental department. See advertisement. 

Electrical Engineer, control of the estimating department of a 
large manufacturing firm in London. See advertisement. 

Overhead Linesman, experience in the erection and repairing of 
overhead tramway equipment. See advertisement. 

Switchboard Attendants (two), Maidstone Town Council, 25s. 
and 20s. a week. 

Laboratory Assistant, National Physical Laboratury, to take 
charge of some of the technical applications of electricity, including 
the photometry of electric lamps. Salary from £150 to £200 a year 
according to qualifications, Applications should bs made in writing 
to the Director, National Physical Laboratory, Teddington, Middlesex. 

Improver, Coventry Corporation Electricity Works, £50 per 
annum, Marelli 26, 
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TRADE NOTICES AND NOVELTIES. 


Lampholder for Outside Illuminations. 


We illustrate herewith a lampholder specially designed for 
use in connection with outside illuminations. There has 
always been a great deal of trouble involved in the fitting and 
maintenance of outside electric illuminations, due to the effects 
of the weather. With a view to overcoming these defects, 
this lampholder is designed to afford an absolutely watertight 
connection from the ends of the cable insulation to the glass of 
the lamp. For easy wiring, the wires may be looped through 
for a series of lamps, thus doing sway with the practice (much 
to be condemned) of making numerous joints. The base of 
the fitting is intended to be filled with sealing-wax, which may 
easily be accomplished by inverting the holder after the con- 
nections are made. The lamp is readily fixed or detached by 
the usual bayonet joint—the slots for which, however, are only 
on the inside, and do not allow the lugs of lamp to come 
through to the outside surface. It is then only necessary to 
screw down the top ring, which compresses another ring of 
special composition, and ensures a waterproof joint. The 
advantages claimed for this holder are: (1) Being entirely of 
white glazed china, there is no metal work exposed, and they 
may easily be kept clean. (2) Complete protection of cable 
ends, spring plungers, terminals, and junction of lamp cap with 
its glass. (3) Does away with vibration of lamp, and ensures 
longer life. (4) By means of very simple adapters (not shown) 


Lampholder for Outside Illuminations. 


the holder may be fixed in any posltion—(a) may be screwed to 
the wood or iron face of sign or letter, or on the end of leading 
in tubes ; (b) the wires may be on the surface, or come through 
at the back. This lampholder is the invention of Mr. C. 
Jones, 5, Little Crosby-road, Great Crosby, near Liverpool. 
Tbe development of attractive outside illuminations should be 
greatly assisted by the introduction of & lampholder, for which 
the maintenance charges are confined to lamp renewals only. 


Travelling Fitting. 

From Mr. A. Fearnhead, electric and general engineer, 
354, Caledonian-road, London, N., we have received a circular 
describing the Fearnhead electric light travelling carrier fitting, 
which has been designed for the;purpose of enabling a rise-and- 
fall pendant to be moved so that the position of the light can 
be altered at will. This fitting should be especially useful in 
the drawing office, etc. 


Multiple-Unit Train-Control System. 

In reference to the agitation aroused and interest taken in 
transit matters in the United Kingdom, and the seriousness of 
this question as evinced by the appointment of a Royal Com- 
mission to investigate the traffic conditions of London, our 
attention is called to the action of the Rapid Transit Com- 
mission of New York in awarding the contract for the entire 
control equipment for the New York underground railways to 
the General Electric Company of Schenectady. The system to 
be used is the electrically-controlled multiple-unit system, which 
is the same as that installed upon the trains of the Great 
Northern and City Railway, the experimental trains on the 
Central London Railway (Twopenny Tube), and also on the 
North-Eastern Railway, near Newcastle, which is to be equipped 
upon this system by the British Thomson-Houston Company, 
Limited, of Rugby. This contract for the multiple-unit system 
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was awarded only after thorough examination and severe com- 
petitive tests of different systems, and should be a source, it is 
pointed out, of gratification to the English railway companies 
who have adopted it on their own judgment. The system in 
question is fully described and illustrated in Pamphlet No. 139 
for February, 1905, issued by the British Thomson-Houston 
Company, Limited, Rugby. 


Improved Method of Fixing Brake Blocks. 


The accompanying illustrations show a method of fixing 
wooden blocks on to slipper or track brakes for electric cars, 
which has been provisionally protected by Mr. H. Baron, 
Longroyd Bridge Tram Depót, Huddersfield. Referring to the 
illustrations, A is the iron brake shoe, and B is the wooden 
block, which is made dovetail shape. One end of B slides into 
the end, C, and the other end is clamped by the catch, D, which 
swivels between two lugs at the end of A, and which is tightened 
up by a set screw, E, binding against the lug, F, on the brake 
shoe, and the set-scraw is fastened by a lock-nut. The end, C, 
is made separately, and bolted on to the brake shoe, so that 
should it wear away it can be easily renewed, and the sides are 
a sufficient width apart to allow the wood block to easily slide 
in and yet prevent it from coming out sideways. In taking out 
a worn block the set-screw is slackened back, catch, D, tilted 
level, and the block slid out. A fresh block is slid into place, 
the catch lowered, and set-screw tightened up and locked. This 
operation takes two minutes at the most when the car is in 
service on the roads and one minute in the sheds. The advan- 
tages claimed are as follows : Drivers can change the blocks on 
their cars at the terminus in a few minutes, thus saving any 
delay in traffic and the necessity to take the car to the depôt to 
have new blocks fitted. No coach screws or bolts are used. 
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Improved Method of Fixing Brake Blocks. 


Blocks need not be exactly to length, as catch, D, will accom- 
modate blocks varying as much as jin. of the proper length. 
However much the blocks may wear down, they are always held 
tight. Below is an enlarged view of end with catch, D. This 
attachment haa been tested by letting a car run free down a 
gradient of about 1 in 14, and the slipper brake only applied. 
The car was quickly pulled toa stop. On a similar gradient 
the brake was put hard on and full power applied to the motors, 
yet the brake carried the car steadily and prevented it running 
away. We understand that this method of fixing the blocks 
has met with great approval from the drivers and brakesmen, 
etc., who have had to deal with it. The illustrations show the 
arrangement for shoes working in centre guides, but it is also 
equally adapted to shoes having the guides at the ends. | 


Conveying Plants. ete. 


The latest catalogue of conveying, screening, and crushing 
plants, issued by Messrs. Graham, Morton, and Co., Limited, 
Leeds, contains a series of very interesting photographic 
reproductions. By way of comparison with modern conveying 
plants, Chinese and other antiquated methods of handling 
materials are shown, and the relative efficiencies given. The 
illustrations also serve to show the very wide range of purposes 
for which the firm’s different types of conveyors have been 
successfully adapted. Our readers will be principally interested, 
of course, in the coal and ash conveying plants, of which a large 
number actually installed by the firm in this country and 
abroad is shown. A glance through this catalogue cannot 
help but convince one of the many advantages which 
the mechanical handling of materials offers over hand 
labour. Messrs. Graham, Morton, and Co., Limited, are 
prepared, we are told, to give estimates for complete boller- 
house plants, including roofs, boilers, mechanical stokers, con- 
veying plant, etc. Those of our readers interested in mechanical 
methods of handling materials could not do better than apply 
for the catalogue under notice, and avail themselves of the 
information which it contains. 
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UNIFORMITY IN PRACTICE. 


This week there have been issued the revised rules of 
the Institution of Electrical Engineers for wiring for the 
supply of electrical energy. This issue is practically the 
fourth, and takes the place of the rules issued in 1897. 
As is stated at the commencement, they are intended 
to include only such requirements and precautions as 
are generally necessary, but they are neither intended to 
take the place of a detailed specification nor to instruct 
untrained persons. It is to be hoped that all members 
of the Institution will make use of these rules when 
they have any wiring work to do, as only by these 
means can they come into general use. We readily 
admit that the various engineers of supply stations and of 
fire insurance offices who have issued wiring rules in the 
past, have done much to eliminate bad work in connection 
with electrical distribution. The fact remains, however, as is 
bound to be the case with individual effort, that there is a 
wide divergence between the requirements of these engineers, 
and in some cases absolute contradiction. One point which 
has been brought prominently to our notice recently is in 
connection with the supply of large buildings from a 
three-wire system of distribution. With the voltage 
of two.hundred and fifty at the lamps this means 
that the outer conductors have five hundred volts 
between them. Under these conditions there is need 
for authoritative regulations as to the connections on the 
middle wire. Certain of the fire insurance offices insist 
on having both switches and fuses on all connections to 
this middle wire, while other experts, including those who 
drafted the Institution rules, condemn the use of either 
switches or fuses in such connections. Thus Rule No. 6 
says, No fuse may be place in the neutral conductor of a 
three-wire system.” In the same way, other rules disallow 
the use of a switch on the middle wire unless it is linked 
to and operated with a switch in one of the outers. We 
only quote this as an example of the differences which exist, 
and on which we hope the electrical profession as a whole 
wil accept the ruling of the Institution's committee. 
On the vexed question of iron conduit work these 
Institution rules have little to say They rightly insist 
on there being electrical continuity between all the tube 
employed, but they do not give an opinion as to whether 
slip-jointed iron tubes, which are so largely used in 
practice, may be looked upon as fulfilling this require- 
ment. The interests involved are considerable, and we 
think the committee should have given an opinion one 
way or the other. The insulation test of the resistance 
between the wiring and earth is fixed by these rules at a 
lower resistance than by many others. The regulation 
requires that when all the lamps, switches, and fuses are 
on, the insulation resistance between earth and“ the whole 
or any part of the installation must not be less in megohms 
than twenty-five divided by the number of thirty-watt 
lamps." The test is to be carried out at twice the working 
pressure. Too much reliance has been made on this test 
in the past, and the abnormally high insulation resistances 
required by some authorities have only heen possible 
under certain climatic conditions. It would be much 
better if more attention were given to the actual details 
of the work while under construction, rather than that the 
supervision should be concentrated into a single insulation 
resistance test carried out after the work is completed. 
On the whole, these rules are clear, moderate in their 
requirements, and it is difficult to conceive how any 
accident can occur if their provisions are complied with. 
We think, therefore, that wiring contractors who con- 
scientiously work to these rules will have an exceedingly 
good case if their installations are complained of by 
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individual experts because of  nonconformity with 
privately prepared regulations. The Cablemakers’ Asso- 
ciation have also issued this week some new tables 
which tend to uniformity in practice. These tables 
of the standard dimensions of ‘the dielectric lead, etc., 
for insulated cables are a natural sequence from the 
table of standard sizes of conductors previously issued 
by the same association. The univereal acceptance of 
these standard sizes of conductors gives hope that these 
new tables will be well received and adopted by the 
bulk of the profession. Eight of our large cablemakers 
have been concerned in their production, and hence they 
are likely to represent the very best and most economical 
practice. Provision is made in these tables for both jute 
and paper dielectrice, with varying voltages up to as high 
as ten thousand volts. These tables, which we hope to 
reproduce in our next issue, deal also with the standard 
tests of high-voltage cables, both at the works and after 
laying in the streets. While there may be exceptional 
circumstances warranting either an increased thickness of 
lead sheathing or of the armouring in certain instances, 
we trust that for general work these standards of the 
Cablemakers’ Association will be universally adopted both 
in this country and in our colonies. Uniformity of practice 
in such matters tends to prevent the degradation of 
quality in goods supplied as a means of securing tem- 
porarily an undue share of orders. Hence this uniformity 
tends towards the stability of our national trade. 
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FORTHCOMING EVENTS. 


Fripay, Marcu 20. 


Royal Institution.-—At 9 p.m., Prof. E. A. Schafer on '' The Paths 
of Volition.” 

Institution of Mechanical Engineers.—At 8 p.m.. ordinary 
meeting. pe A Premium System applied to Engineering 
Workshops," by Mr. James Rowan. 

North-East Coast Institution of Engineers.—General meeting at 
South Shields. è 

SATURDAY, MARCH 21. 
Institution. —At 3 p.m., Lord Rayleigh on Light.“ 
(Lecture IV.) 

Glasgow Scientific Society.—At 7.50 E ordinary meeting. 
Paper: ‘‘ Stirling Water-tube Boilers,” by Mr. Robert Baillie. 
Institution of Electrical Engineers (Students’ Section).—At 
llam, visit to the Charing Cross and Strand Electricity Supply 

Corporation’s works, 85, Commercial-road, Lambeth. 
MN DAY, MARCH 23. 
Junior Institution of Engineers, — At 4. 50 p. m., visit to the Dalston 
works of Messrs. Sharmon, Limited. 
of Arta. — At 8 p. m., Prof. J. A. Fleming on ‘‘ Hertzian 
Wave Telegraphy in Theory and Practice.“ (Lecture IV.) 
TUESDAY, MARCH 24. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper: ''The Protection Works of the Kaiser-i-Hind Bridge,” by 
Mr. A. Morse. 

Royal Institution. — At 5 p.m., Sir Robert Ball on Great 
Problems in Astronomy." (Lecture II.). l 

WEDNESDAY, MARCH 25. 

Institution of Electrical Engineers. Birmingham Section: 
At 7.50 p. m., ordinary meeting. Paper: Power Transmission 
by Gas, by Prof. F. W. Burstall.— Students' Section: At 
1.50 p. m., ordinary meeting. Paper: Notes on Three-Phase 
Motor Design," by Mr. F. J. Hiss, jun. 


Society of Arts.—At 8 p. m., ordinary meeting. Paper: Oil 
Lighting by Incandescence," by Mr. A. Kitson. 
THunspAY, Marcu 26. 
Institution of Electrical Engineers.—At 8 p. m., ordinary 


meeting. Discussion on Mr. M. B. Field’s and Messrs. A. D. 
Constable and E. Fawcett's papers. Time permitting, '' Divided 
Multiple Switchboards: an Efficient Telephone System for the 
World's Capitals," by Mr. W. Aitken. 


FRIDAY, Marcu 27. 
Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper: The Advantages of Motor-Driven Printing Machines,” 
by Mr. J. G. Y. D. Morgan. 


SATURDAY, MARCH 28. 


Institution.—At 3 p.m., Lord Rayleigh on 


'* Light." 
(Lecture V.) 


CORRESPONDENCE. 


% One man's word is no man's word, 
Justice needs that both be heard. 


BOOSTERS. 


Sır, —Under the heading Questions and Answers” in 
your issue for March 13 you publish three answers to 
question No. 559 criticising the Highfield and Crompton 
boosters. After reading these replies, the comparative cost 
of the two machines still seems to be a doubtful point. 
The “ best answer ” states that the price of the Crompton 
booster is excessive, while the two other replies (both 
awarded prizes) state that the lower price of the Crompton 
machine is one of ita great advantages compared with the 
Highfield. These statements, being so opposed to one 
another, need explantion, and still more so from the fact 
that all three have been awarded prizes. Perhaps you will 
be able to satisfy your readers on this point. 

It is interesting to hear that Messrs. Crompton are 
bringing out and protecting un improved booster; it is to 
be hoped that you will be able to give particulars of this 
in your columns as soon as the makers are in a position to 
furnish them.—Yours, ete., ENQUIRER. 


[N B.—It appears that the word “excessive” in the 
first answer is meant to indicate that the booster costs 
more than an ordinary dynamo of the same output.— 
Ep. E. E.] i 


TRAMWAY RAIL JOINTS. 


Sir,—In your issue ef March 6 I read with interest 
comments upon, and descriptions of, the thermit rail- 
welding process, but your correspondents’ answers, good as 
they undoubtedly are, to No. 556, refer to an obsolete 
method of using thermit; therefore, in fairness to the 
process, and for the information of your readers, I ask 
you to kindly insert the following to bring the matter up 
to date. 

Your correspondent, Mr E. W. Short, gives the follow- 
ing reasons why the thermit process (inter alia) has been 
but little used in this country: (1) The 5 nature 
of the apparatus required; this certainly does not apply 
to thermit, as a few pounds will provide apparatus for an 
immense number of joints. (2) The necessity of keeping 
a great length of street surface open; with thermit you 
do not need to do so any more than with fishplate joints. 
(3) That a large amount of road space is required by the 
the apparatus ; this also does not apply to thermit work, 
about six square feet being sufficient. (4) The great length 
of time the track has to be kept open ; this objection does 
not apply when thermit is used, as the time required is 


very short indeed. Further on, Mr. Short says that the 


welded joint is expensive. No doubt electrically welded 
it is, but with the thermit process as now practised in 
many large towns, such as Leeds, this is not so, but 
actually cheaper than a good fish and sole plate copper- 
bonded joint. 

The above facts I have mentioned are probably the 
reasons why, as Mr. Short observes later, in the opinion 
of many tramway engineers, the Goldschmidt — i. e., 
thermit—“ method of cast welding is the more satis- 
factory.” 

I should like to draw G. B. A.s” attention to an 
article by Prof. C. V. Boys in the Tramway and Railway 
World of Nov. 15, 1902, which goes very fully into the 
question of expansion of tramrails, from which, I think, he 
will find that he has overlooked some important factors in 
drawing his conclusions. C. A. B." will be interested to 
learn that we do not now use magnesium or calcium carbide 
to start the thermit (not thermite, please) reaction, also 
that the reaction takes about 10 or 12 seconds, instead of 
a “minute or two," and that by the modern method any 
required dilution is economically effected by wrought iron 
instead of by sand, magnesia, or lime, as he describes. It 
is not absolutely necessary to clamp the rails together, 
though advisable for new work. As soon as the fusion in 
the crucible is complete we tap it out by hand, and do not 
allow it to tap itself automatically, and when clamps are 
used the compression given is only $in.; your correspondent 
speaks of lin., but this would “ upset the rail to such an 
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extent as to ruin it. By the latest method we require 
very much less thermit to effect the joint, and the cost of 
same paus out at much less in consequence. 

Practical tests, extending over three years, have already 
proved the incorrectness of C. A. B.'s" statement that the 
head of the rail is softened ; there is no rapid wear at the 
joint—in fact, you cannot always find it! The reason it 
differs in this important point from the electric weld, is 
tbat the thermit weld is made without the presence of 
oxygen, which cannot be avoided in the electrical process. 

«C. A. B." has plunged into another error when he 
boldly states that *it would be impossible to weld cast 
iron and steel.” By the thermit process this is being 
done daily—a true weld, not a mere mecbanical joint, which 
must sooner or later fail as an electrical conductor. 

As sole agent for Dr. Goldschmidt's patent thermit 
process in the United Kingdom, I shall be most happy to 
give any further information in my power to you, or any 
of your representatives or correspondents.— Yours, ete , 

CHAS. Epw. MASTERMAN. 

London, March 16, 1905. 


MOTOR STARTERS. 


SIR, — In connection with the discussion re motor starters, 
I am pleased to see we have at last come across a switch 
fitted with a shunt contact ring ; I refer to Mr. W. Beard's 
letter in your last issue. To my mind no starter is com- 
plete without a shunt ríng, and in the case of a starter 
and regulator a shunt ring is absolutely essential. The 
writer has in several instances had to fit shunt rings on to 
starters and regulators of a well-known American type, 
because in the case of regulators the speed of the motor 
could not be sufficiently reduced, owing to the starting 
resistance being put in series with the shunt, and even 
with the switch arm on the first contact the resistance of 
the “hold-up magnet was so ‘high that eventually it also 
had to be rewound. - I enclose herewith a sketch showing 
the arrangement of what I consider a first-class motor 
starter. 


It will be seen that the switch arm is propelled over the 
contacts by a bevel pinion gear, which avoids all risk of 
too rapid starting. The pinion is held in gear magnetically, 
depending upon the current in the shunt circuit, so that 
in the event of an interruption of supply the gear will slip 
out and the switch will return to the starting position, 
thereby protecting the motor from damage when the 
supply of current is resumed. 

The sbunt ring, it will be noticed, is connected to the first 
contact of the switch by a high non-inductive resistance 
of approximately the same value as the shunt winding of 
the motor, the object being to close the field circuit through 
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the resistance when the switch is in the off position. This 

arrangement takes up the discharge of the shunt ina 

similar manner to the damping cell of a Siemens field- 

breaking switch.— Yours, etc., C. W. DENNY. 
Birmingham, March 11, 1903. 


LEGAL INTELLIGENCE. 


THE DYNAMO. 


On Thursday and Friday last! week, Mr. Justice Buckley, in the 
Chancery Division of the High Court, was engaged in hearing a 
motion.in the case of Wilde v. Thompson, on behalf of the 
defendant, to strike oat the statement of claim on the ground 
that it disclosed no cause of action. The plaintiff was Mr. 
Henry Wilde, F.R.S., and by the action he sought to obtain an 
injunction to restrain Prof. Silvanus P. Thompson from publishin 
certain statements in his book on ''Dynamo-Electric Machinery,’ 
which the plaintiff alleged cast reflection on his reputation in the 
scientific world as the inventor of the dynamo. He also set up an 
agreement with the defendants, by which, he alleged, the defendant 
undertook by way of compromise to insert in future editions of his 
book statements of & particular character. 

Mr Buckmaster, E. C., who appeared for the defendant, in now 
asking the Court to strike out the statement of claim as showing no 
cause of action against his client, ssid he could find no preeedent for 
such an action. The plaintiff's case was that Prof. Thompson had 
credited Faraday with the invention of the dynamo, and so cast 
reflection on the reputation of Mr. Wilde. He submitted that the 
claim was frivolous and vexatious, and ought to be summarily 
dismissed. | 

Mr. Fletcher Moulton, K.C., for the plaintiff, relied mainly on the 
allegation that there was an agreement between the parties, a breach 
of which the defendant had committed. That, he contended, raised 
an issue which ought to go to trial on its merits. 

Mr. Justice Buckley said the only difficulty he felt in this case 
was in delivering judgment with becoming gravity. He was utterly 
unable to understand the plaintiff's contention that the defendant, in 
using the word dynamo in reference to Faraday, had reflected on 
his reputation. With all due deference to the plaintiff, it seemed to 
him to be pure nonsense. In his opinion, also, there was no contract 
between the parties on which the plaintiff could sue. He held, there- 
fore, that the statement of claim disclosed no cause of action, and made 
an order dismissing the action, with costs. 

Leave to appeal was granted. 


CONSULTING ENGINEER'S LIBEL ACTION. 


In the King’s Bench Division, on Thursday last week, Mr. Justice 
Grantham and a special jury heard an action brought by Mr. Francis 
Hastings Medhurst, consulting electrical engineer, against Mr. Edward 
W. Peterson, a solicitor, to recover damages for alleged libel. The 
defendant pleaded that the words complained of were in their proper 
significance true in substance and in fact, and were bona fide and 
honest comment on, and criticism of, existing facta. 

Mr. Duke, K.C., in opening the case for the plaintiff, said that in 
August, 1900, Mr. Medhurst was called in to advise the Frome Urban 
Distriet Council as to the adoption by them of the Electric Lighting 
Acts for their district. He advised them, and in 1901 they obtained 
the necessary powers. His advice was that they should borrow the 
money, with the sanction of the Local Government Board, and carry 
out the scheme themselves. Owing, however, to the attitude taken u 
by a section of the ratepayers, he later advised that the scheme shoul 
be placed in the hands of contractors, and mentioned the names of 
two or three large companies, including Edmondson's Electricity 
Corporation. The ratepayers favoured the proposal. During this 
time the defendant had been exercising himself. by correspondence with 
Mr. Ames, the clerk of the District Council, to keep the matter open, 
with the view of a proposed syndicate whıch he represented carrying 
out the electric lighting scheme. A meeting of the Council was to be 
held on Sept. 1, and two days before the defendant wrote to the vice- 
chairman a letter, in which the following passage occurred: '' My 
attention has been called to the fact that Mr. Medhurst, of 13, Victoria- 
strect, Westminster, has been appointed consulting engineer to your 
Council. I enclose a prospectus of the Urban Electric Supply Com- 
pany, which is an off. shoot of Edmundson's Corporation, and is con- 
trolled by that Board. As you will see, if you read the prospectus, 
Mr. Medhuret is consulting engineer of the Urban Electric Supply 
Company, and I suggest that the consulting engineer to your Council 
should hardly be the consulting engineer to Edmundson's business in 
the cireumstances, and should be acting in the matter purely in the 
interests of your Council and your prospective consumers. If the 
Council will wait a little longer, the above syndicate will save them 
the expense of a generating station, etc." 

This was the alleged libel complained of. 

The Plaintiff was called, and bore out his counsel's statements. He 
said that Edmundson's tender was accepted because it was the lowest 
by over £1,100. It was untrue that tho Board of the Urban Elec- 
tric Company was controlled by the Edmundson’s Corporation, or 
that there was anything whatever to prevent him from acting solely in 
the interests of the ratepayers of Frome. 

Lord Coleridge, for the defence, contended that there had been no 
attack upon Mr. Medhurst’s personal honour. All that was suggested 
was that a man could not act in a dual capacity. To say that was not 
to make reflections on his personal honour. 
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His Lordship, in summing up, characterised the attack made by 
the defendant upon the plaintiff as unjustifiable. At the same time 
the plaintiff not suffered any actual injury, and he did not, there- 
fore, think it was a case for exemplary damages. 

The jury found for the plaintiff, and assessed the damages at £100. 

Judgment accordingly, with costs. 


AN ELECTRICAL COMPANY’S LIQUIDATION. 


On Wednesday the statutory meetings of the creditors and share- 
holders of Hands, Limited, were held, at the London Bankruptcy- 
buildings, before Mr. Winearls (assistant-receiver). 

The Chairman reported that a draft statement of affairs had been 
submitted, showing the position of the Company on Sept. 8 last, when 

ion was taken of the assests by the agent for debenture-holders. 

At that date the unsecured indebtedness was returned at £6,736. 2s. 6d., 
and the assets were estimated at £12,710. 16s. 3d., after providing for 
preferential claims ; but the sum of £10,194 was due upon debentures 
and constituteda first charge on the assets. The deficiency to creditors 
was stated at £4,219, and as regarded shareholders at £39,999. The com- 
jy was formed in March, 1900, with a nominal capital of £50,000, 

ivided iuto 10,000 preference shares and 40,000 ordinary shares of £1 
each. It was registered for acquiring and carrying on, as going con- 
cerns, the business of a merchant of gas and electric light fittings, 
carried on in London in the name of A. C. Hands, the business of 
manufacturers of switchboards, etc., carried on in the name of W. T. 
Burbey and Co., at Hatton-garden, E.C., and the business of a manu- 
facturer of and electric light fittings, carried on in the name of 
Harold Davis, at Stafford-street, Birmingham. The purchase price of 
the businesses was fixed at £34,000, payable in foll y-paid ordinary 
shares, as follows: A. C. Hands, 20,000 ; W. P. Burbey, 2,000 ; and 
H. Davis, 2,000 shares. The company was also to pay the liabilities 
of the cep businesses. The purchase price was fixed by the 
vendors. e official receiver had not as yet had an opportunity of 
inspecting the company's books, and had, therefore, no information 
as to the assets and liabilities acquired by the company. The failure 
was ascribed to the action of the trustees for the debenture-holders in 
taking oesession of the company's assets. 

. A difference of opinion arose with reference to the appointment of 
liquidator, and the appointment will be made by the Court. 


SALE OF AN ELECTRICAL BUSINESS. 


Last week, before Mr. .Justice Kennedy, the case of William 
Mitchell, electrician, Framland-street, icester, v. J. Utley, 
Thomas Beedle, and Herbert Cliffe, Keythorpe-street, Leicester, 
was heard. Plaintiff sought to recover £81. 88. 8d. for money 
agreed to be paid under an agreement for the sale of 

laintiffs business. Defendants put in a counterclaim for £150 
mages for alleged breach of a restrictive clause contained in 
an agreement for plaintiff not to carry on business as an electrical 
onginrer and contracter for lightuing conductors, within a hundred 
miles of Leicester, for five years. They also counterclaimed £34. 15s. 
damages for unlawful detention of goods; £4. ls. damages for 
unlawful conversion, and other smaller sums in connection with the 
sale of the business. Counsel having addressed the Court, his Lordship 
directed judgment to be entered for the plaintiff for £81. 8s. 8d. on the 
claim. With respect to the counterclaim, he gave judgment for 
defendants for £61. 17s. 10d., to be reduced to £56. 17s. 10d. on the 
roturn of certain goods from Monks Kirby. His Lordship gave defen- 
dants an injunction so far as related to the interference by the plaintff 
with the goodwill of the business. The plaintitf would have his costs 
on the claim, while defendants would be entitled to their costs on the 
counterclaim. 


SHEFFIELD TRAMWAYS ACCIDENT. 


At the West Riding Assizes on Tuesday, Mr. Justice Ridley and a 
jury heard an action against the Corporation of Sheffield to recover 
damages in respect of the death of a man which occurred on the tram- 
ways system of the city. The plaintiif was Mrs. Annie Barnard, the 
widow, who claimed on behalf of herself and four children. Her case 
was that while the deceased was boarding a car, and had got one foot 
on the step aud the other on the platform, the conductor, as alleged, 
negligently started the car. The man, who was carrving a baby, was 
jerked off into the road, and sustained a fractured spine, from which 
he died. The defenoe set up a plea of contributory negligence, and 
denied liability. Eventually the jury returned a verdict for the 
plaintiff, assessing the damages at £590. 


ee — — — — 


PERSONAL. 


Mr. Foale has been appointed superintendent of the Portsmouth 
Corporation electric light works, in place of Mr. E. Price, who has 
resigned the position. Mr. Foale has been witli the Corporation about 
seven years as main superintendent. The salary attaching to his new 
i cipe is £300 per annum, rising to £500. 

e salary of the electrical engineer (Mr. Albert (ay) to the 
Islington Borough Council has been increased from £600 to £650 per 
annum, with further annual increments of £50 up to a maximum of 
£800 per annum; and the salary of the assistant electrical engineer 
(Mr. C. H. Yeaman) has also been increased from £300 to £325 per 
annum, with further annual increments of £25 up to à maximum of 
£400 per annum. 

The Barnsley Electricity Committee in their last report recom- 
mended that on certain conditions permission be given to the borough 


electrical engineer to accept the appointment of supervising engineer 
to the tramways. 

We regret to record the death of Mr. Edward Young, who for 15 
years been on the engineers' staff of the River Plate Telegraph 
Oompany in Montevideo. 

Mr. 8. Roseveare, of Fermo Corporation electricity works, has 
been appointed assistant electrical engineer at King's Lynn Corporation 
electricity works. 

Mr. C. R. Bellamy, the general manager of the Liverpool Corpora- 
tion tramways, arrived in Divarpiol on Saturday on the '' Campania " 
from New York, where he went & month ago at the invitation of the 
National Convention on Municipal Ownership to address & meeting of 
the convention on Liverpool's successful electric tramway under- 
taking. He was also authorised by the Tramways Committee to 
visit and inspect such tramway undertakings as he might consider 
desirable. 

Mr. J. Moss, Manchester, has been appointed chief assistant 
electrical engineer at Ashton. 

The Sunderland Council have appointed Mr. A. R. Dayson, of 
Plymouth, as resident electrical engineer to the Corporation tramways. 
We regret that in our previous issue Mr. Walter Binns, who had also 
been interviewed by the Sunderland committee, was erroneously 
credited with the above appointment. 

Mr. Cox, testing superintendent to the Harrogate Corporation, has 
resigned, having obtained another appointment in the South of 
England. 

. J. R. P. Lunn, the electrical engineer of the Darlington 
Corporation, has been given leave of absence for a fortnight to attend 
the Institution's visit to Italy. 

Mr. E. Godding, A. M. I. M. E., A. M. I. E. E., has joined the British 
Thomson-Houston Company at Rugby, having resigned his position 
as chief assistant electrical engineer with the Great Northern Railway 
of Ireland. 

The Llandudno Electric Lighting Committee in their last report 
congratulated Mr. Morton, the electrical engineer, on the admirable 
and economical way in which the recent additions at the works had 
be carried out, and, with a view to settling all questions with reference 
to the terms of the engineer’s engagement, recommend an increase of 
£50 per annum in his salary. 


NEW COMPANIES REGISTERED. 


Bath Garage and Motor Company (Fuller’s), Limited.— 
Capital, £10,000. Objects: to adopt an agreement with W. T. 
Edgar to acquire the business of the Bath Garage and Autocar Com- 
pany, and to carry on the same and the business of mechanical and 
olectrical engineers. 

Yorkshire Private Telephone Company, Limited. — This 
company will, it is expected, be registered in a few days. The nominal 
capital of the concern is £6,000, but shares only to the value of 
£5,000 have up to the present. been issued and subscribed for, leaving 
£1,000 £1 shares to be issued at a later period, if thought desirable. 
The registered offices of the company are at the offices of Messrs. 
Burlinson and Co., Batley. 


Jerrard’s Automatic Track Cleaners, Limited.—Capital, 
£5,000. Objects: to acquire and turn to account any inventions 
relating to cleaning and burnishing the rails, bars, and the like of 
permanent ways over which electric trams, etc., run. Registered 
office : 598, Commercial-road, E. 

Pearson Fire-Alarm, Limited. Capital, £250,000. Objects: to 
acquire the business of the Pearson Fire-Alarm System, Limited, and 
to work three inventions, known respectively as the Pearson automatic 
fire indicator, the Pearson automatic box telegraph fire-alarm appa- 
ratus, and the Pearson automatic railway signal, etc. Registered 
office: Jewin House, Redeross-street, E. C. 

Mersey Electric Supply Syndicate. —Capital, £3,000. Objects: 
to carry on in the United Kingdom or elsewhere the business of elec- 
tricians, suppliers of electricity for light, heat, motive power, etc. 
Registered office: 5, Cook-street, Liverpool. 

A. B. P. Accumulator Company, Limited.—Capital, £20,000. 
Objects: to acquire and work the accumulator department of the 
business of Ashmore, Benson, Pease, and Co., Limited, includin 
patent No. 22,143, dated Oct. 6, 1900, granted to E. C. H. T. quens 
in respect of an invention for improvements in electrical accumulators ; 
to eat an agreement with Ashmore, Benson, Pease, and Co., 
Limited, and E. C. H. T. Lugard, etc. Registered office: Parkfield 
Works, Stockton-on-Tees. 

London Motor-Omnibus Company, Limited.—Capital, £15,000. 
Objects: to acquire the business of the London Motor-Omnibus 
Svndicate, Limited, to adopt an agreement with the said syndicate 
and J. Gingold (its liquidator), to construct or acquire, equip, main- 
tain, and work omnibuses, vans, carriages, launches, steamboats, 
vehicles, &c., whether propelled or drawn by oil, electric, or other 
power. 


COMPANIES’ MEETINGS AND REPORTS. 


SOUTH LONDON ELECTRIC SUPPLY. 


The ordinary general mecting of the sharcholders in this Company 
was held on Wednesday a’ the offices, Loughborough Junction, Mr. 
George Ellis presiding. 

The report of the directors for the year ended Dec. 31, 1902, shows 
a steady and satisfactory incr ease beth in the business done and the 
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rofits earned. The percentage of total costs to revenue has fallen 
m 90°4 to 64 per cent. It will be seen from the revenue account 
that the total receipts for the year amounted to £20,445. 11s. 8d., and 
the outgoings to £13,079. 138. 2d. This improvement has been 
effected notwithstanding the reduction of average receipts per unit 
sold from 475d. to 4°6d., in pursuance of the Board's policy of 
encouraging the use of electricity by cheapening the rates. After 
placing the sum of £500 to depreciation, thus raising the depreciation 
fund to £2,533, and writing off a similar amount in reduction of 
preliminary expenses, there is & balance of £6,026. 7s. 3d. Out 
of thia the rd recommend the payment ot a dividend of 
£1. 168. per cent., carrying forward a balance of £338. 17s. 3d. 
The directors consider that the amount thus set aside for depreciation 
to date is sufficient, seeing that the plant and mains have been main- 
tained out of revenue in a high state of efficiency, and that a large 
pert of the plant is only now, on the increased output, coming into 
use. A very satisfactory feature of the accounts is the reduction in 
the total costs of generating and distributing the current, from 
£15,880. 5s. 6d. in 1901 to £13,079. 13s. 2d. in 1902, although 
171,162 more units were sold in the last-named year. The total 
costs per unit sold, which in 1901 were 4'13d., show a substantial 
reduction to 2:86d. for the past year, representing a decrease of 
over 50 per cent. On Dec. 31, 1901, current was being supplied to 
the equivalent of 56,510 lamps of 8 c.p. On Dec. 31, 1902, there were 
72,601 lamps connected, being an increase of 28 per cent. At the 
present time the number is 76,60C lamps of 8 c.p., and applications 
are in hand for a further 4,800 lamps. A meeting between repre- 
sentatives of the Lambeth Borough Council and this Company was 
held on May 21 last with a view of arriving at an amicable settlement 
of the differences existing, but so far no settlement has been arrived 
at. The erection by the London County Council of their generating 
station on this Corporation’s premises is now rapidly approachin 
completion, and it is expected that the Company will shortly be call 


upon to give the supply of power provided for in the ement 
mentioned in the lást ^ i This will add e the 
Company's income during the present year. 

Dr. ABSTRACT OF REVENUE ACCOUNT. £ s. d. 
Generation of electricity ..........ccccecccceceeecscccccoessceesess 7,920 4 4 
Distribution of electricity ................... cene 368 6 7 
Maintenance and repairs of public arc lamps. 175 16 8 
Rent, rates, and tages 1,069 15 9 
Management expenses ......... JJC; (8 2,919 16 2 
Law and parliamentary expenses 248 0 
Seine., aone E a ea E EE E raii 387 13 8 
(((( rar D Era y ea 7,965 18 6 

£20,445 11 8 

Cr. £ sd. 
Sale of current per metee nnr 19,614 9 0 
Nieren,, 720 8 6 
Transfer fees ...... 111 „ 14 4 6 
Discount on purcha ses . e 8 14 4 
Bales of clinker, etieie sehen 47 11 6 
Profit on sale of electric lamps ... . ...................... em 2211 4 
Rental of Mittin 6 gg 8 17 12 6 

220, 445 11 8 
ABSTBACT OF GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Capital account—amount receive. 825,000 0 0 
Due from sundry contractors and others ..................... 4,966 19 0 
Sundry creditors on open account ͥ ẽ 1,618 10 11 
Temporary loan secured upon the works ..................... 17,50 0 O0 
Contractors for deposit on account of repaving streets. 100 0 0 
Depreciation fund accounnnn de eee eeeees eee ees 2,588 5 7 
Net revenue account —bal ane „026 7 3 

£357,745 2 9 

Or. Assets. £ s.d 
Capital account amount expended for works 301,629 6 8 
Cost of p ar ae of provisional order 46149 0 0 
Stores on hand and plant on hire .............................. 1,599 12 9 
Sundry debtors for current and other debtors............... 7,299 11 6 
Deposit with local authority for repaving streets 100 0 0 
Cash at bankers and in hand .................................... 967 11 10 

£357,745 2 9 


BTATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Board of Trade units generated MOERS 1,551,968 

Sold to consumers and used by public arc lamps ,093,029 

Used on works for lighting, meter testing, and motors...... 131,150 

Expended | In batteries and motor-alternators 59,734 

in distri- | In fesd es 49, 385 291,519 
bution. (Transformers . 192, 400 

Total quantity accounted foaerrrrrrrr eens 1,515,698 

Quantity unaccounted foͤ: nee 36,270 

Number of lamps on circuit, equivalent in 8-c.p. ............ 72,601 


The Chairman, in submitting the usual motion, observed that a 
substantial increase of business had been secured, and this, coupled 
with considerable reduction in the costs of the generation and dis- 
tribution of the current, had brought the Company to the dividend- 
earning stage. During 1902 the Company increased the number of 
lamps connected by over 16,000, or 28 per cent. The lamps connected 
during the previous year were only about 13,000. The results 
of the first two months’ working of the current year showed a 
still further improvement, the ampe connected from Jan. 1 
to date being 5,282, as compared with 3,320 in the same period 


of 1902. Towards the end of the year the Board decided 
to adopt an alternative method of charging for lighting by a 
sliding scale, in order that the ''long-hour" burning class of con- 
sumer, who was the most remunerative, might be encouraged, and it 
was 5 to find that these rates had already had a very 
good effect. In order to assist in developing the Company's 

usiness, the Board had adopted s:hemes whereby consumers could 
rent from the Corporation complete installations, motors, and arc 
lamps. The litigation between the Corporation and the local 
authority in regard to the dust destructor had not yet been settled. 
The station in course of erection by the London County Council on 
the Company's premises was being rapidly completed, and the Board 
anticipated that for about seven months of the current year they would 
be supplying power in accordance with the terms of their contract. 
It was announced that the Prince of Wales had decided to open the 
tramway on May 15, so that the contract would run from that date. 
Had not the Company in the first instance erected plant much in 
ercess of their then requirements it would have been impossible to 
have entered into this agreement. The cost of coal had fallen from 
£6,432 in 1901 to £4,744 in 1902, although close on 200,000 more 
units were sold to consumers. The whole of the distributing net- 
works of the Company's system were in excellent order, and the supply 
had been maintained throughout the year without cessation. 

Mr. J. Atherton seconded the motion, which was adopted. 


LIVERPOOL DISTRICT LIGHTING. 


The report of the directors for 1902 states that the demand for 
electric light in the district continues to show a satisfactory increase, 
the number of lights connected to the supply mains during the yoar 
being 1,752, making the total number installed at Jan. 1, 1903, 
10 686 Application having been made for a reduction in the price, it 
was decided to lower the rate from July 1, 1902, 1d. per unit, the 
number of lamps connected at that time naving exceeded 10,000. The 
directors consider that the reduction has been justified by the result of 
the second half-year's work, the number of units sold exceeding that 
of the corresponding half of the previous year by nearly 20,000, the 
revenue having also increased. The total revenue during the year 
from the sale of electricity has been £3,673, an increase of £570. 
The contracting business of the Company shows a falling off from the 

revious year, which included two contracts of over £1,000 each. 
Better prices have, however, been obtained, and a profit has been made 
of £566, as against £645. The gross profits for the year are 
£2,498, which, with the amount brought forward (£1.420), makes the 
available profit £3,918. It is proposed to allow for depreciation 
£716, leaving a balance of £3,201. From this has to be deducted the 
dividend declared at the last annual meeting, and an interim dividend 
at the rate of 5 per cent. per annum for the half-year ended June 30, 
and it is now proposed to transfer from the sale of the Gateacre under- 
taking suspense account the sam of £140, and to declare a further 
dividend for the half-year ending Dec. 31 at the rate of 5 per cent. 
per annum. 


METROPOLITAN ELECTRIC SUPPLY. 


The ordinary general meeting of the shareholders in this Company 
was held on Tuesday at Winchester House, Old Broad-street, E.C., 
Mr. W. Harrison Cripps ee 

The report of the directors for the year ending Dec. 31, 1902, stated 
that the capital expenditure, which at the end of 1901 amounted to 
£1,619,731. 2s. 8d., has now reached a total of £1,846,448. 4s. 10d., 
being an increase during the Jeu of £226,717. 2s. 2d. The pe 
items of expenditure were for the works at Willesden and for the 
extension of the low-tension system, chiefly at Marylebone. The gross 
revenue for the year amounted to £261,073. 4s., as compared with 
£235,741. 18s. 11d. in 1901, being an increase of £25,331. 58. 1d. 
The cost of generation, which in 1901 was £112,610. 108. 3d., 
amounted in 1902 to £113,746. 17s. 6d., or an increase of £1,136. 
7s. Id. The second system of extra high-tension mains from 
Willesden to certain of the town stations is being 4&id under the 
powers conferred upon the Company by their Act of 1901. The 
arbitration held under the provisions of the Electric Lighting Order 
Confirmation (No. 1) Act, 1901, to determine the purchase money 
and compensation to be paid to the Company by the Borough Council 
of St. Marylebone for the acquisition by them of the Company's 
Marylebone undertaking and business has resulted iñ the Compan 
being awarded the sum of £1,212,000 as at Dec. 31, 1901. his 
sum does not include capital expenditure in Marylebone from that 
date until the date of transfer. which the Company claim to be 
reimbursed. Negotiations are taking place with the Borough Council 
on this subject, and as to the p: ice to be charged for the supply of energy 
from Willesden. Pending compl-tion of the purchase no change has been 
made in the form of the accounts, which are subject to readjustment 
when that event takes place. Ou receipt of the purchase money, the 
directors will prepare and submit to the shareholders a scheme for 
dealing with it. The arrangement with the Company’s bankers 
referred to in last report, under which current capital requirements 
are provided for by temporary loans, has been continued and extended 
so as to provide for the outlay necessary during the next few months. 
If undue delay takes place in the payment of the St. Marylebone 
purchase money, it will be necessary that the directors should be 
empowered to issue further capital to repay these loans, in which 
case an extraordinary general meeting will be called for that purpose. 
The arbitration under the terms of the London County Council 
(Improvements) Act, 1899, in connection with the compulsory acquisi- 
tion of the generating works at Sardinia-street is in course of hearing. 
The balance at the credit of the revenue account, before providing 
for depreciation, is £108 784. 7s. 9d. The directors have set aside 
£10,000 as an addition to the depreciation and reserve fund, which 
now amounts to £98,447. 5s. 10d., carrying to the credit of the 
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net revenue account the sum of £98,784. 7s. 9d., which, 
with the balance brought forward from last account and other 
receipts, makes a total of £103,070. 163. 9d. After deducting 
interest on debenture stock and loans and other charges, there 
remains a balance of £73,873. 12s. 4d. Au interim dividend of 
7s. per share on the ordinary share capital was paid on Aug. 12, 1902, 
amounting to £35,000, and the directora recommend that a further 
dividend of 7s. 6d. per share on such shares be now paid, making a 
total distribution of 14s. 6d. per share, being at the rate of 74 per 
cent. for the year. This will absorb a further sum of £37,500, and 
leave a balance of £1,373. 12s. 4d. to be carried forward to the next 
account. The number of 8-c.p. lamps supplied by the Company 
increased during the year from 641,000 to 723,000. The present 
number of lampe connected is 740,000, and the applications show no 
signs of decrease. 
REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal or other fuel 341 £68,561 12 6 
Oil, waste, water, and stores ............... 7,064 10 7 
Salaries of engineers 3,929 11 10 
Wages and allowances ......................-. 18,202 9 2 
Repairs and maintenance . 20,988 13 5 
113, 746 17 6 
Distribution of Electricity. 
Repairs, maintenance, etc., of mains 985 8 1 i 
Repairs, etc., of transformers, etc.......... 2,663 5 9 
Maintenance of distributing stations...... 1,764 16 11 
— — 5,401 8 9 
Rents, Rates and Taxes. 
Rents payabllllllkl q ꝙͤ 2,018 9 1 
Rates and taxes . cereus 10,431 8 9 
— — — —— 12,449 17 10 


Management Expenses. 
Directors’ and trustees’ remuneration ... 3,650 
Salaries of management, secretary, etc.... 9,039 12 10 


Wages of meter readers and inspectors ... 1,045 9 6 
Stationery and printing... 1,030 0 2 
General establishment charges 3,460 8 5 
PO Di, MTM 242 10 0 


———————18,468 0 11 
Law and Parliamentary Charges. 


Law expenses . 206 14 9 

Parliamentary charges 678 15 0 
—— 885 7 9 
Insurahees 0. oo ovx ex use E oy eeu è ð ꝑ VA i 1,337 5 6 
Depreciation ao οèe ðFt e . 10,000 0 0 
Total expenditu re 162,288 16 3 
Balance carried to net revenue account... sees 98,784 7 9 
£261,073 4 0 
Or. £ 8. d. 
Sale of current (12,474,624 Board of Trade units) ...... 252,504 5 6 
Rental of meters i. eco eres REN EXVEPWATR Ceo SENSE EN 8,581 16 8 
Rents receivable . Se exor ke PR ven de wan 545 35 6 
Work done and goods supplied ................................. 4118 4 
£261,073 4 0 
Dr. GENERAL BALANCE-SHEET. £ 8. d. 
Capital uccount—amount received ........................ 1,493,424 18 11 
Due from sundry tradesmen and others 38,055 11 9 
Sundry creditors on open account.. . 12,405 17 11 
Loans from banker ... 000 0 0 
De iation and reserve fund ....................... 33 98,447 5 10 
oe at credit of net revenue account. 38,873 12 4 
£2,071,187 6 9 
Or. £ s.d. 
Capital account—amount expended ... ..................... 1,846,448 4 10 
Stores on hand .................. eere p 21,148 16 1 
Sundry debtors for amounts paid on account ............... 985 1 6 
Sundry debtors for current supplied........................... 95,610 0 10 
Other debtorrrtttUꝰèeUUeu k . 1,772 1 11 
Suspense accounts waiting adjustment 14,019 11 7 
Deposits (provisional orders, eto. )............cssssceeeveneeeens 175 0 0 
Investments at cost.. 4 6 78,081 17 4 


Cash at bankerss U enne 12,946 12 8 


£2,071,187 6 9 


The Chairman, in submitting the usual motion, referred to the 
large increase in the rates owing to the quinquennial valuation. He 
saw no prospect of a decrease in this item so long as the present muni- 
cipal extra ce continued. Alluding to the action of the County 
Council, who, year by year, put them to great expense in protecting 
their rights, he said that now they had spent nearly £500,000 at 
Willesden the County Council, by their Bill this year, were actually 
seeking powers to purchase electric lighting undertakings on behalf of, 
or in ieu of, the local bodies; so that, if they escaped the local 
authority, they would still fall into the jaws of the marred Council. 
A line from one of our great poets—'' The lion fells, the jackals gorge 
the prey "—would, he thought, describe the position. He would not 
insinuate that their municipal traders were jackals; but there could 
be no impropriety in describing the London County Council as the 
“ King of Beasts.” Referring to depreciation, he regarded the 
£10,000 set aside from their revenue as ample, considering that they 
had parted with Marylebone and that the County Oouncil was under 
the obligation of putting them ap an entirely new station and new 
machinery in the Btran area. ith regard to the Marylebone award, 


he said they had been awarded £1,212,000 as compensation for the 
loss of their property and business, and, in addition, they claimed 
te be repaid the capital expended since Deo. 31, 1901, which was 
ie irene excluded in the umpire’s award. Before consenting to 
86 by arbitration, they made a preliminary agreement that the 
Council should take all current, over and above what they could 
supply for themselves, from the Metropolitan Electric Supply Company, 
in bulk, at an price, or, failing agreement, the price to be 
fixed by an arbitrator appointed by the Board of Trade. is agree- 
ment was, he said, obviously a mutual advantage. It secured for the 
Company an outlet for their plant otherwise 1 idle, and for 
the Council the wholesale source from which they could draw current 
at a cheaper rate than it was possible to manufacture it in the heart 
of Marylebone. Instead of finding out from the Company at 
what price such supply could be obtained over a series of years, 
the Council worked out some hypothetical figures to show the 
cost at which they could themselves produce the current. The 
basis on which the Council worked their figures was, he said, so 
inaccurate as to nullify the conclusions. For instance, the Council 
stated that they would have to spend £260,000 in adapting 
their system to receive supply from Willesden. With the exception 
of the sparsely-populated Jstrict of St. John's Wood, which required 
no alteration at present, the adaptation of all their remaining area 
was nearly finished, and could be completed at a cost of £50,000, as 
against the Council's estimate of £250,000. To put up the works the 
Council themselves contemplate would cost at least £400,000, and 
thus the Council sought to involve the parish in a vast additional 
expenditure, which was both unnecessary and extravagant. As 
regarded the award money, the directors had considered it better to 
defer any decision in the matter until the amount had been paid. He 
had every reason to believe that the whole amount would be paid well 
within the present y&ar. 
The motion was seconded and unanimously adopted. 


POTTERIES ELECTRIC TRACTION. 


The ordinary general meeting of the shareholders in this Company 
was held at Hamilton House, Victoria-embankment, on Wednesday, 
Mr. Emile Garcke presiding. 

In their report for the year ended Dec. 31, 1902, the directors state 
that the gross receipts for the year amounted to £92,343. 58. 8d. 
After deducting all expenses chargeable to revenue, including repai 
and maintenance, and interest on loans and debenture stock, there 
remains a net pront of £23,298. 7s. 10d. To this has to be added 
£258. 10s. 2d. brought forward from the previous account, making an 
available balance of £23,557. 8s., which the directors recommend 
should be applied as follows—viz., to provide for the dividend for the 
year on the 5 per cent. cumulative preference shares, £10,353. 3s.; to 
pay a dividend on the ordinary shares of the Company at the rate of 
5 per cent. for the year, £10.553. 3s.; to transfer to the credit of depre- 
ciation and reserve fund, £2,000 ; to carry forward to next account, 
£851. 2s. The traffic receipts during the year increased by about £6,000, 
or 8 per cent., chiefly owing to the improved services, and further 
economies have been effected in the running expenses. In completion 
of the arrangements made for the acquisition by the Company of the 
whole of the issued debentures of the North Staffordshire Tramwa 
Company the remaining £150 debentures have been purchased. In 
order to provide for extensions of plant, etc., referred to in the last 
report, the directors ealled up during the year the balance unpaid on 
the ordinary and preference shares issued in May, 1901. The capital 
expenditure during the year amounted to £33,172. 4s. 10d., which, 
added to the sum previously expended on the construction and equip 
ment of the lines, etc., amounts to £448,669. 2s. ld. To this 
must be added £223,029, the cost of shares aud debentures of 
the North Staffordshire tramways held by the Company, making 
the total capital expenditure on the undertaking £671,698. 2s. 1d. 
The express parcels delivery service, which was put into operation 
towards the end of the year 1901, has fully realised the expectations 
of the directors. Applications have been received from local authorities 
and others for the extension of the tramway system into parts of the 
district not yet served by the Company, and the directors are care- 
fully considering the merits of such proposals. The Bill promoted 
jointly by the North Staffordshire Tramways Compeny and this Com- 
pany for confirming certain agreements and for other purposes, met 
with considerable opposition from some of the local authorities, but 
the Bill has now received the Royal assent. 

The Chairman, in moving that the report and accounts be received, 
said the good results shown in it had been attained notwithstanding 
the unfavourable weather which prevailed during the year under 
review and the bad condition of the trade of the district. The 
results of the year's working, although not quite so good as they 
had been expected to be, were yet sufficiently good to indicate 
the progressive character of the undertaking. The proportion of 
expenses to .receipts was 59 per cent., as compared with 62 per 
cent. in the preceding year. Traffic receipts were still tmproving. 
The total capital expendituie was £671,693, and the subscribed 
capital, in sbares and debentures, was £656,512, so that the Company 
had expended rather more than their available capital, and the 
Board bad certain other capital expenditure in view. They had to go 
on with the Fenton reconstruction, and it was desirable that some of 
the routes which had been recently sanctioned under the Light Rail- 
ways Act should be proceeded with forthwith, because the opening of 
these extensions would very materially improve the results to the 
Company. The Board Bd api raising £25,000 in ordinary shares 
and £25,000 in preference shares. This would give them power later 
on to issue another £25,000 debentures if it should be necessary to do 
so for the purpose of carrying out further extensions during 
the ensuing year. The parcels conveyance system, started more 
than a year ago, had proved suocessful and about 12,000 
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packages a month were being carried. He then referred to his 


retirement from the position of chairman. He made it a rule 


that, when the undertaking had developed to such an extent that he 
felt he could retire without breaking faith with the shareholders, it 
was time he should do so in order to devote himself to the still 


iacreasing work of the British Electric Traction Company. He should 


propose to the Board that Mr. G. F. M. Cornwallis-West, who had 
already rendered important service to the Company, should be elected 
During the existence of the Company 
engers carried had risen from 3,000, to 


to succeed him as chairman. 
the number of 


14,500,000, and the passenger receipts from £21,500 to over £92,000. 


Mr. G. F. M. Cornwallis-West seconded the motion, wbich was 


carried. 


DIRECT SPANISH TELEGRAPH. 
The report of the directors for 1902 shows, after proviaing for 


interest on and redemption of debentures, a balance to the credit of 


revenue of £11,182. After adding the usual sum of £5,000 to the 
reserve fund, the balance will amount to £6,182, and the directors 
recommend the declaration of dividends for the year of 10 per cent. on 
the preference shares and 4 per cent. on the ordinary shares, amount- 
ing to £5,401. Half of this amount was distributed on Oct. 1, 1902, 
as an interim dividend for the half-year ended June 30, 1902. A 
balance of £780 will remain, which the directors propose to transfer 
to the contingencies account. 
£3,151 as compared with 1901. The ordinary working expenses show 
un increase of £299 as compared with 1901. 


BURY, ROCHDALE, AND OLDHAM TRAMWAY. 


The report of the directors fcr the halfsyear ended Jan. 1 last, shows 
a gross profit of £2,582. "The directors recommend that this amount 
be applied as follows: £500 to reserve account against depreciation ; 
£1,022 to debenture interest fund, which, with the sum ot £27 
balance brought forward, enables the payment of the fixed rate of 
2 per cent. per annum, and leaves £37 to carry forward ; £1,059 as 
dividend to shareholders, which with the sum of £173 balance brought 
forward, enables the payment of 5 per cent. per annum, and leaves 
£183 to carry forward. Repairs to permanent way amounting to 
£1,678 against £1,833 in the corresponding period of last year, have, 
as usual, been charged to revenue account. Repairs to rolling-stock, 
which have also been charged against revenue, amount to £3,713 against 
£4,068 in the corresponding period. It was reported to the share- 
holders six months ago that two valuers had been appointed to value 
the whole of the Company’s property, it being hoped that, after 
receiving their reports, a price might be agreed upon without resort to 
arbitration. The valuers have been and are still engaged on the work, 
but a hitch has occurred with regard to one of the sections. The 
" Whitefield District Council have not given to the Company statutory 

notice of their intention to acquire the tramways in their district, 
and the valuing of that section is not being proceeded with. The 
directors believe that they will be able to dispose of it to advantage, 
but no negotiations are at present in progress. As to the other 
sections it is expected that the valuers will be able to report in about 
a month. 


FOLKESTONE ELECTRICITY SUPPLY. 


The report of the directors for 1902 states that there a protit on the 
revenue account of £5,177, which, with the profits on installation 
work, etc., and the sum of £311 brought forward, and after allowing 
for interest on debenture stock and bank charges on overdraft, shows 
a net balance for distribution, after allowing for the interim dividend 
at the rate of 4 per cent. per annum already paid, of £2,503. Out 
of this the directors recommend the payment of a dividend at the 
rate of 6 per cent. for the half-year (making 5 per cent. for the 
year), which will require £1,500, and the placing of £800 to the 
reserve fund or a depreciation fund, thus leaving a balance of £203, 
which it is proposed to carry forward. The directors have entered 
into an agreement with the local authority as llythe for tlie 
working of their provisional order, and they ure concluding negotia- 
tions with the District Council of Sandgate for the working of the 
Sandgate order. To provide the cost of the outlay in connection 
with the supply of these two districts, and for further extensions 
in Folkestone, and to pay off the bank overdraft, additional capital 
has been created, in the shape of 10,000 5 per cent. preference 
shares of £5 each. A first issue of 5,000 of these shures was 
offered in January last to the shareholders and debenture stock- 
holders of the company, and was over-subscribed. 


HOVE ELECTRIC LIGHTING. 


The report of the directors for 1902 states that the net profits have 
increased from £8,282 in 1901 to £10,043 in 1902. With the balance— 
£65 —hrought forward from last year, and interest on deposits, there 
is a total sum of £10,156 to dispose of. After deducting debenture 
interest paid and accrucd, aud the interim dividend at the rate of 
7 per cent. per annum paid in October last, there remains a net balance 
of £6,638 to the credit of net revenue account. The directors propose 
to place £2,500 to the credit of the reserve fund, to declare a dividend 
at the rate of 10 per cent per annum for the half-year, making 82 per 
cent. for the year, to pluce £500 to the credit of the maintenance 
reserve account, and to carry the balance, £429, forward. During the 
past year 255 shares tlie balance of the last issue) were allotted, and 
the premiums realised were added to the reserve fund. With the 
addition now proposed to be made the sum at credit of the 
reserve fund will amount to £24,326. The directors have issued 
during the year £11,370 additional 4 per cent. debenture stock, 
which at Dec. 31 lat stood at £29,070. The amount, £600, 


Trafe receipts show an increase of 


annually set aside for repairs and maintenance in accordance with 
the contract with the Hove Corporation, has proved insufficient to 
meet the necessary outlay on this account during the year. The 
excess, £283, has been taken from the maintenance reserve account, 
which fund, with the £500 now proposed to be added, will stand at 
£975. Of this amount £900 must be placed to the credit of the 
capital account to provide for replacement when required of a portion 
of the original accumuletors, which has become unserviceable. Expen- 
diture on capital account during the year has amounted to £17,365. 
Of this amount £10,416 has been expended on land and 1 
£3,322 on extensions of mains, £2,705 for machinery and tools, 
£856 on meters. The new generating station has been erected, and 
is rapidly approaching completion. An agreement has been 
entered into with the London, Brighton, and South-Coast Railway 
for a siding at the station, and for wayleaves for mains. It is 
expected that the first supply of current from the new station will 
be made next autumn. Since 1898, the Company, with the approval 
of the Hove Corporation, has been supplying all new consumers at a 
pressure of 220 volts, and a considerable number of the old consumers 
at 110 volts have changed over to the higher pressure. It is, however. 
in the interests of consumers and of the Company that the pressure of 
supply should he uniform throughout the system, and efforts have 
been made by the directors to induce the small percentage of con- 
sumers still on the 110 volts to change over, but for some reason, which 
the Board does not understand, the proposals have met with strenuous 
opposition from the Hove Corporation. The directors have therefore 
considered it necessary to apply to the Board of Trade for a compul- 
sory order for the change, and an enquiry was held by an inspector of 
the Board of Trade at the Town Hall, Hove, on Dec. 20 last. 


POOLE AND DISTRICT ELECTRIC TRACTION. 


In their report for the year ended Dec. 31, 1902, the directors 
state that the additional outlay on capital account during the year 
amounted to £8,904. 17s. 6d., and the total capital expenditure to date 
now stands at £64,671. 5s. 4d. The total receipts from Jan. 1 to 
Dec. 31 amounted to £13,601. 13s. 3d. and the expenses, including 
£258. 17s. 8d. for loan interest, to £9,429. 7s. 2d., leaving a net profit 
of £4,172. 6s. 1d., to which should be added £1,787. 0s. 5d. brought 
forward from last account, making £5,959 6s. 6d. available for 
distribution, which the directors recommend should be applied us 
follows: to be placed to the credit of depreciation and reserve 
fund, £1,000; to pay a dividend at the rate of 8 per cent. per 
annum, £4,000 ; to be carried forward to the next account, £959. 6s. 6d. 
From April 6 to Dec. 31 the cars carried 135,028 more passengers than 
were carried from April 6 (the opening day) to Dec. 51, 1901. Since 
Dec. 19 last, when the Bournemouth Corporation tramways were 
opened to tlie County Gates, the receipts on the Company's line have 
increased, and are steadily improving. Six new cars were put into 
service last. August, making a total of 17 cars. In March last the 
Company successfully opposed the promotion of the Bournemouth 
Corporation Tramway Order, 1902. The Board of Trade have con- 
firmed the Poole and District Light Railway (Extension) Order, 1903, 
authorising the extension of the Poole light railway from Bourne 
Pottery through Lower Parkstone, joining the present line again at 
Park Gates Fast. Along this route of nearly two miles a feeder 
eable has already been laid, and is being used in connection 
with the existin: line. In order to safeguard the interests of 
the sharcholders it was necessary for the directors in March last 
to institute an action against the Corporation of Bournemouth, and 
obtained the unanimous decision ef the Court of Appeal in favour of the 
company, but the Court of Appeal has suspended the injunction granted 
against the Corporation pending an appeal to the House of Lords, of 
which the Corporation had given notice, but negotiations havc taken 
place between the Corporation and the Company which have resulted 
in a provisional agreement for purchase by the Corporation of the 
whole of tlie undertaking of the Conipany on terms to be settled by 
arbitration, and a Bill is being promoted in the present session of 
Parliament to authorise the Corporation to carry this agreement 
into effect. Pending the hearing of the above-mentioned Bill pro- 
moted hy the Corporation of Bournemouth, the construction of the 
Christchurch and Bournemouth tramways is not being proceeded 
with. The Company has deposited a Bill in Parliament for powers 
to extend the time for the completion of these tramways, and also 
to authorise the extension of the Poole light railway to Poole quay. 


CORK ELECTRIC TRAMWAYS. 


The report of the directors for 1902 states that receipts have 
amounted to £48,360, expenses to £28,465, leaving £19,895; add, 
balance brought forward trom 1901, £677; total, £20,572; less 
interest on debentures, £3,408 ; interest on loans, £813; bad debts. 
lighting, £185; leaving £16,165. Of this amount £5,500 was paid 
on July 1 and Jan. 1 for the half-yearly dividend on the 5 per cent 
cumulative preference shares; £1,616 was written oll as per profit 
and loss account; £2,000 to reserve fund for depreciation and 
insurance, and the directors recommend that the balance should 
he disposed of as follows: £6,050 to 53 per cent. dividend on 
ordinary shares; £287 to 10 per cent. reserved to the Board: 
L711 to profit and lo- new account. During the yew addition! 
debentures hive been issued to the extent of £25,020, and the Com- 
pany has reped the £20,484 leans appearing in last year's balance- 
sheet, The directors have written oft a um of £1,616 from preliminary 
expenses, stores, and office furniture, and have also pliced a sum of 
£2,000 to the reserve account for depiczistion aud insurance. The 
capital expenditure dming the year has been considerably less than in 
any previous year of the Company's existence, amountinz only to 
£2.418, which has been spent on small cable extensions and in con- 
nection with additional lightiug cousumers, 
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BAKER STREET AND WATERLOO RAILWAY. 


The half-yearly general meeting of the proprietors of this railway 
was held on Monday at Hamilton House, Victoria-embankment, 
E.C., Mr. T. J. Hare presiding. 

The Chairman, in moving the adoption of the report, which 
a in our last issue, said progress with the construction of works 
had not been quite so rapid as the directors had anticipated, owing, 
chiefly, to difficulties with landowners. These difficulties had now, 
however, been overcome. He considered it a mistaken policy on the 
part of the adjoining landowners to throw difficulties in the way of 
the construction of deep-level tube lines, for he believed the facili- 
ties which these railways afforded very considerably increased the 
‘value of all property immediately served. In view of the facts also 
brought to light in the enquiry by the committee on the subject of 
vibration, there could be no doubt that, with properly constructed 
roads and carriages worked on the multiple-unit system, occupiers of 
adjoining property would forget the very existence of the tubes except 
when they wanted to travel by them. He anticipated that both tunnels 
between Waterloo and Baker-street would be completed in about five 
months. He regarded the Royal Commission appointed to enquire 
into the means of locomotion and transport in London as a most repre- 
sentative one, aud expected its labours to result in the production of 
a echeme which would solve this very difficult problem for many years 
to come. 

The report was adopted. 

A special general meeting was then held for the purpose of sub- 
mitting for approval the Bill now before Parlinment enabling the 
Company to make a station in the Westminster Bridye-roud, and 
authorising the leasing of tlie company's undertaking to the Under- 
ground Electric Railways Company of London, Limited. 

The Chairman remarked that the clause in the Bill of the greatest 
importance to the shareholders was Clause 8, which guaranteed to the 
Baker-street Company by the Underground Company a net dividend 
of 4 per cent., ind no more, upon the capital. This arrangement 
wonldt be carried through either by means of a lease or a working agree- 
ment in perpetuity. 

The motion was agreed to. 


NEWMARKET ELECTRIC LIGHT. 


The annual meeting of the shareholders in this Company was held 
on Monday at the offices, Newmarket. Mr. G. H. Verrall, J.P., 
presided. 

The directors’ report stated that very satisfactory progress had been 
made during the past year, 4,230 8-c.p lamps having been connected 
to the mains, as avainst 2,611 in 1901, and making the total connected 
at the end of the year 135,821 lamps. Applications for a further 1,470 
lamps had been received this year. The works and buildings had been 
maintained in perfect working order, and considerable additions had 
been made to the mains. The Company's business had so greatly 
increased that it had become necessary to lay down additional mains 
and erect additional machinery. This work was now in progress. The 
profit on the year's working, added to £181. 18s. 4d. brought forward, 
amounted to £1,401. 1s. 4d., but of this debenture interest amounting 
to £386 must be paid. Payment was recommended of a dividend of 
32 per cent., and it was also recommended that the balance of pre- 
liminary expenses account, £95. 17s. 4d., be written off, and the 
balance, £126. 13e. 4d., carried forward. 

The Chairman, in moving the adoption of the report, said that 
the Company was almost doubling its plant, and would require 
£3,700 of additional capital. Considering the excellent position of 
the Company, the directors did not think more debentures at 5 per 
cent. should be issued. | 

The motion was agreed to, as was also a resolution authorising the 
directors to borrow any additional sum up to the full extent of the 
Company's borrowing powers. 


COMMERCIAL CABLE. 


The accounts for the year 1902 show that the net revenue, including 
the amount brought forward from the previous year, amounted to 
£502,838, out of which have been paid interest on the bonds and 
debenture stock (£160,000) aud dividends agzregating 8 per cent. on 
the capital stock 213, 335), and there has been set aside a sum of 
£70, as an addition to reserve fund, and aleo an amount of 
£30,000 to the fund for insurance of stations, apparatus, and repair 
steamer (which sums will be invested in first-class securities), leaving 
a credit balance of £29,506 to be carried forward to the present year. 
The reserve fund now amounts to £986,900 and the insurance fund to 
£172,042. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Sunderland. —The Corporation invite tenders for the supply of one 
fuel economiser. Tenders by March 27. See advertisement. 

Madrid.—The Postal Telegraph Department require tenders for 
30 tons of sulphate of copper. The maximum price is 923 pesetas 
per ton. Tenders by March 28. 

Sunderland.—The Corporation invite tenders for two Lancashire 
boilers, 30ft. by 9ft., 1601b. pressure. Tenders by March 27 to Mr. 
Fras. M. Bowey, town clerk. See advertisement. 

Liege.—Tenders are invited for the clectric lighting of the Royal 
Theatre. Oonditions (10d.) and plans (£1. 4s.) may be obtained from 
the Town Hall, Liege, Belgium. Tenders by April 11. 


Transvaal.— An electrical engineering firm are erecting on tha 
Rand & general engineering works on modern lines, and they may 
possibly instal a plant for the manufacture of these pipes. 

Sydney (N. 8. W.). — The Acting-Deputy Postmaster-General, 
Sydney, New South Wales, requires tendors for telegraph, telephone, 
and electric light materials. "lenders by 2.50 p.m. on April 15. 

Cleckheaton.—The Urban District Council invite tenders for the 
supply and laying of -paper-insulated traction and pilot cables. 
Tenders by March 21 to Mr. J. Armitage, clerk. See advertisement. 

Rotherham.—The Corporation invite tenders for the supply of 


15 double-deck cars for the Corporation electric tramways. cifica- 
tions, ete., can be obtained from the Town Clerk, Tenders by 24th 
inst. 

Sunderland.—The Corporation invite tenders for the annual 


supply of indiarubber covered cables and stoneware casings from 
April 1 next to March 31, 1904. Tenders by March 27. See advertise- 
ment. 

St. Panoras.—The Borough Council invite tenders for supplying 
about 47 miles of lead-covered and armoured cable. Tenders by 
March 24 to Mr. C. H. F. Barrett, town clerk, Town Hall, Pancras- 
road, N.W. 

Edmonton.—The Guardians invite tenders for an electric bed lift 
at their infirmary at the Edmonton Union Workhouse, Edmonton, 
Middlesex. Tenders by 24th inst. to Mr. F. Shelton, clerk. See 
advertisement. 

Paris.—The Posta] Telegraph Department, Rue Grenelle, 103, 
rejuire tenders for 10 tons I um. galvanised iron wire 70 tons 
4mm. ditto, 190 tons 3 and 4 mm. ditto, and 12 kilos of electric 
cable by March 27. 

Brussels.—Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station.  Particulars 
may be obtained, free of charge, from the Manicipality, Collége des 
Bourgmestres et Echevins. 

Lisbon.—The Portuguese Railway require 4,430 kilos of 2, 3, and 
4-mm. galvanised iron wire by April 26. Particulars may be obtained 
from the Com ie royale des chemins de fer Portugais, Paris, 
rue de Chiteaudun, No. 28. 

Wednesbury.—The Corporation invite tenders for motor-generators, 
battery boosters, battery of ac:umulators, switehboards, cables, boxes, 
and street work and meters, demand indicators, and service fuses. 
Tenders by March 28. See advertisement. 

Finchley.—The Urban District Council require tenders for plant, 
including piping switchboard, ete. Specifications, etc., may be 
obtained from the engineer, Mr. E. Calvert, after the 25th inst 
Tenders by 11th prox. See advertisement. 


Bristol.—The Electrical Committee invite tenders for feed and 
general service pumps, exciter dynamos, motors, pipework, extension 
of coal conveyor, and arc lamp standards. Tenders by April 8 to Mr. 
H. Faraday Proctor, city electrical engineer. See advertisement. 


Bedford.—The Electricity Committee invite tenders for the supply 
and delivery of high and low tension cables. Tenders by noon on 
March 23, 1903, to the Chairman of the Electricity Committee, 
Electricity Works, Cauldwell-road, Bedford. See advertisement. 


Walthamstow. The Urban District Council invite tenders for 
free or assisted wiring of premises. Particulars may be obtained 
from Mr. F. A. Wilkinson, electrical engineer to the Council, 
Electricity Works, Priory-avenue, Walthamstow. Tenders by 10a.m. 


. on April 4. 


Blackburn.—The Corporation invite tenders for various material- 
required in the electricity and tramways departments for a period of 
twelve months ending March 25, 1904. Tenders by March 23 t. 
Mr. Alfred S. Giles, electrical engineer and tramways manager. Seo 
advertisement. 

(Lancs.).—The Electricity Committee invite tenders fur 
(Section C) boilers and other ironwork: (D) superheaters; and (E) 
economisers. Specification, etc., may be obtained from Mr. S. J. 
Watson, engineer and manager, Electricity Works, Bury. Tenders 
by 12 noon on 30th inst. 

Bridgend (Glamorganshire). —The Urban District Council invi:e 
tenders for incandescent lamps, arc lamp carbons, electric wattmete s 
for alternating current, and incandescent electric lamp fittings fr 
street lighting, in connection with their electric lighting undertaking. 
Tenders by March 31. See advertisement. 

Cardiff.—The Tramways Committee invite tenders for the supply, 
delivery, and erection of steam and other pipes. Specification, ete., 
may be obtained on application from Mr. Arthur Ellis, M. I. E. E., 
M. I. M. E., borough electrical engineer and manager, Central Offices, 
The Hayes, Oardill. Tenders hy 26th inst. 

Aberdeon.—The Tramway Committee invite tenders for works 
required in laying new double line in Crown-street, Ferryhill-road, 
and Fonthill-road, from Union-street to Whinhill-road. Specification, 
ete., may be had on application to Mr. William Dyack, burgh sur- 
veyor, Aberdeen. Tenders by 12 noon on 231d inst. 

Manchester.—The Lancs. and Yorks. Railway Company invite 
tenders for lubricating oil, telegraph fittings, telegraph and electric 
light wires, etc., for 12 months ending April 30, 1904. Further 
particulars may be obtained from the Stores Department, Oshora- 
street, Manchester. Tenders by March 30 at 10 a.m. 

Edinburgh.—The Corporation invite tenders for the supply of «uc 
lamp carbons and cast-iron paveinent and road box frames and covers, 
etc., for the electricity supply department for the year from May 15. 
Tenders for carbons by April 6, and for ironwork by April 13, to Mr. 
Thomas Hunter, W.S., town clerk. See advertisement. 

New Brompton (Kent).—The Gillingham Urban District Council 
invite tenders for supply of engine and dynamo oil, and electrical 
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meters. Further particulars may be obtained from Mr. A. D. 
Chalmers, resident engineer, at the Electric Light Works, Gillingham- 
road, New Brompton, Kent. Tenders by 7 p.m. on 30th inst. 


Aldershot.—The Urban District Oouncil invite tenders for the 
supply and erection of water-tube boiler (exclusive of foundations and 
seatings), condenser (electrically driven), boiler feed pump, and all 
pipework, etc., and 200-kw. steam generator (Willans and Robinson’s 
engine and Parker’s dynamo). Tenders by April 9 to Mr. W. E. 
Foster, clerk. See advertisement. 

Wrexham.—The Town Oouncil invite tenders for engine-room 
stores, cables, joint-boxes and jointing materials, double-pole service 
cut-outs, meters, lubricating oils, incandescent lamps, and arc lamp 
carbons for the borough electrical engineering department. Par- 
ticulars and forms of tender will be furnished 57 the Borough Elec- 
trical Engineer. Tenders by March 21. 


IMord.—The Urban District Council invite tenders for the supply 
of electricity meters, house service fuse boxes, lubricating oils, engine- 
room stores, incandescent lampe, cables, boxes, and jointing materials. 
ironmongery, tools, etc., motors, for the twelve months ending 
March 31, 1904. Tenders by 4 p.m. on Tuesday, March 24, to Mr. 
J. W. Benton, clerk. See advertisement. 


London, 8.W.—The London County Council invite tenders for 
the manufacture, delivery, and erection at certain ef the Council's 
tramway depots in South London, of two 10-ton overhead travelling 
hand cranes, of six 5-ton overhead travelling hand cranes, aud of 
three 2-ton overhead travelling hand cranes. Specification and other 
pon may be obtained at the County Hall, Spring-gardens, S. W. 

enders by 10 a.m. on 31st inst. 

Lowestoft.—The Corporation invite tenders for one dry-back 
12,5001b. boiler and superheater, steam feed pump, and accessories; 
steam, exhaust, feed, air, and circulating water pipes, etc.; surface 
condenser, steam-driven air and circulating pumps and cooling tower ; 
600-kw. steam dynamo (vertical high-speed enclosed type engine), 
etc.; main lighting and tramways switchboard. Tenders by 5 p.m. 
on April 8 to Mr. R. Beattie Nicholson, town clerk. See advertise- 
ment. 


Wolverhampton.—The Tramways Committee invite tenders for 
the supply of the necessary materials and labour for the construction 
of tramway track and contingent works: (1) about 2,200 yards (part 
single and part double track; (2) about 2,130 yards (single track with 
loops ; (3) about 1,870 yards (double track) ; (4) about 1,677 yards 
(double track). Specification, etc., may be obtained on application at 
the Borough Engineer’s Office, Town Hall, on and after Monday next. 
Tenders by 9 a.m. on Monday, March 30, 1903. 


Londonderry. —The Corporation invite tenders for the supply, 
delivery, and erection of (Section A) Lancashire boilers, pipework, 
pumps, condensers, tanks, etc.; (B) steam dynamos (high-speed 
engines), balancer, and boosters; (O) storage battery ; (D) switch- 
board, instruments, and connections; (E) overhead travelling crane ; 
(F) conduits, cables, boxes. etc. Specifications, etc., may be obtained 
at the office of Messrs. Preece and Cardew, 8, Queen Anne's-gate, 
Westminster, London, S. W. "Tenders by 12 noon on April 24. 


Leek.—The Urban District Council invite tenders for (1) the supply, 
delivery, and erection of two gas-engines, two continuous-current 
dynamos of 60 kw., tanks for cooling water, pipes, etc. ; (2) the 
supply and delivery of stoneware casings ; (5) the supply and delivery 
of cast-iron manhole covers; and (4) cable work. Specifications, ete., 
can be inspected and all information obtained at the offices of Messrs. 
Burstal! and Monkhouse, consulting engineers to the Council, 14, Old 
Queen-street, Westminster, S. W. Tenders by 12 noon on April 3. 


Limerick,—The Electric Lighting Committee invite tenders for 
the wiring of the town hall premises, the fire station, etc. As the 
Corporation will shortly be in a position to supply electricity to con- 
sumers for light and power, they will be blessed to recommend the 
most favourable and satisfactory proposals put forward for the general 
wiring of the city. Any further information required can be obtained 
direct from Mr. James Enright, 202, Holland.road, Kensington, 
London, or Mr. P. J. Baker, C. E., Limerick. Tenders by 12 noon on 
24th inst. 

Falham.—The Establishment Oommittee invite tenders for the 
supply and laying of cables. General conditions, specifications, and 
forms of tender may be obtained at the office of Mr. F. Hastin 
Medhurst, M.I.E.E., the consulting engineer to the Borough Council, 
Westminster-chambers, 13, Victoria-street, S. W., on and after 
March 16, on payment of a deposit of £5. 58., which will be returned, 
subject to the receipt of a bona fide tender, on application. Tenders 
by 7 p.m. on March 30 to Mr. R. M. Prescot, town clerk. See 
advertisement. 

Sheffield.—The Electric Light Committee invite tenders for—Con- 
tract No. 20 (Section A): roof principals and constructional steelwork, 
(Section B) coal shoots, ash elevator and tank, water-tank, etc. ; 
Contract No. 21 (Section A): overhead travelling crane for engine. 
room and (Section B) overhead travelling crane for coal siding at 
their new power station, Club Mill-lane, Neepsend, Sheffield. 
Specifications, etc., may be obtained from Mr. S. E. Fedden, 
general manager and engineer, Corporation Electric Supply Depart- 
ment, Commercial-street, Sheffield. Tenders by 30th inst. 


Rangoon.—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limita of 
Rangoon Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Co., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants van also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 


- 


specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover, 
ors President, Municipal Committee, Rangoon, and marked 
‘* Electric.” 


RESULTS OF TENDERS. 


Colne and Trawden Light Railway.—The contract for laying 
the permanent way has been let to Nuttall and Co., Manchester. 

Exeter.—The City Council have accepted the tender of Siemens 
Bros. and Co., London, for the supply of electric plant at £2,450. 

Bristol.—The Town Council have accepted the tenders of Messrs. 
Ferrunti Limited for switchgear, and of Messrs. Alley and Maclellan 
for condensing plant. 


Leith.—The Corporation have placed with Crompton and Oo., 
Limited, an order for two 350-kw. multipolar dynamos, to be coupled 
to Howden triple-expansion engines. 

Blackpool, St. Annes, and Lytham Tramways. — Messrs. 
Crompton and Co., Limited, have obtained the contract for a sub- 
station equipment, consisting of automatic reversible booster, motor 
booster, and switchboard. 

Brighton.—The Lighting Committee will recommend the Council 
to accept the tender of W. Á. Field and Co., Brighton, for the erection 
of the power station and offices at the new electricity generating 
station at Southwick, at £20,300. 

Liscard (Cheshire).—The Wallasey Urban District Council have 
accepted the tender of Messrs. Dryland and Preston, Littleborough, 
Manchester, at £3,533, for building a chimney and main flue at their 
electric supply works, Seaview-road, Liscard, Cheshire. 

Portsmouth. —The Corporation have received the following tenders 
for the supply and erection of centrifugal pumps, electrical motors, 
cast-iron tanks, pipes, and sundry ironwork : 


Aiton and Oo. (accept); terreas ees eo uds £1,559 
Vosper and Co., Limited, Portsmouth e. 1,950 
H. and W. Davis and Sons, Portsmouth ..................... e... 1,635 
Sir Hiram Maxim Electrica! Engineering Company, Limited... 1,595 


Bradford.—Tte Corporation have accepted the following tenders 
for the supply of trolley wire and other line material for the electrical 
overhead equipment of tramways: R. W. Blackwell and Co., Limited, 
59, City-read, London, E. C., straight line hangers, double pull-offs, 
single pull-offs, medium Brooklyns, large Brooklyns, and section-box 
panels ; St. Helens Cable Company, Limited, St. Helens, small strain 
insulators and cable; Estler Bros., Limited, 25, Laurence Pountney- 
lane, E.O., section insulators; British Insulated and Helsby Cables, 
Limited, Lennox House, Nosfolk-street, Strand, W. C., trolley wire. 

London, 8.W.—The London County Council have received the 
following tenders for & new electric battery at the electricity meter 
testing station, 42, Oranbourne-street : 


Pritchetts and Gold, Limited .................................... £242 0 0 
Hart Accumulator Company, Limited ........................ 307 9 0 
Electrical Power Storage Company, Limited (accepted) ... 307 14 0 
Tudor Accumulator Company, Limite ............... 372 0 0 
D. P. Battery Company, Limited ............... . ......... ꝗ æ 439 0 0 
Chloride Electrical Storage Company, Limited............... 5185 0 0 


Weymouth.—The Town Council have received the following 
tendera for the erection of electric generating station: Danton Lee, 
Pocklington, Yorkshire, £7,000; Williams and Son, Bournemouth, 
£9,600 ; J. and H. Bagg, Weymouth, £8,490; W. Thomas and Co., 
Cardiff, £8,628. 10s. 9d. ; Wakeham Bros., Plymouth, £10,373 ; 
J. A. Bartlett, Weymouth, £10,941. 13s. ; J. T. Whettham, jun., 
Weymouth, £10,674 ; Creaton and Co., London, £9,947 ; B. Cooke 
and Co., Westminster, £11,000; Hughes and Sterling, Bootle and 
London, 29, 280; Thomas Smith, Nottingham, £11,006. 10s. It 
has been decided to send the whole of the tendezs to Prof. Kennedy 
to investigate with the recommendation that the lowest be carried. 


Sub-Contracts.—The following sub-contracts have been placed 
with Messrs. Belliss and Morcom, Birmingham: 70-h.p. engine for 
coupling direct to a Parker dynamo at Glossop, for Edmundsons' 
Electricity Supply Corporation ; two 70-h.p. engines for coupling 
direct to a G. k: C. (1900) dynamo at Caterham, tor Edmundsons' 
Electricity Supply Corporation; two 50-h.p. engines for driving 
Brush dynamos at Tokyo; 180-h.p. engine for coupling direct to a 
Parker 5 at Christchurch, N. Z.; 110-h. p. engine for direct 
coupling to a British Thomson-Houston alternator at the Larne 
Electric Light Works (co. Antrim) ; one 250 and two 150 kw. engines 
direct coupled to alternator and dynamos, also boilers, condensing 
plant, and accessories complete, at Gibraltar. The following sub- 
contracts have been placed with Messrs. J. Howden and Co., 195, 
Scotland-street, Glasgow: By Messrs. Crompton and Co., two 
600-).h.p. engines at Leith; by Messrs. Pearce and Co., engine and 
generator at the Glasgow Corporation Ruchill destructor. 


Portsmouth.—The Corporation have received the following tenders 
for the supply and erection of additional Lancashire boilers, steel 
chimney, fans and engines for induced draught, mechanical stokera, 
economiser, steam, feed, and other pipes, chequer plating, and sundry 


ironwork : 

Hewett and Kellett, Bradford (accepted) .................. £5,545 0 0 
Oldham Boiler Works Company, Limited .................. 6,020 0 0 
E. Danks and Co., Limited o 6,227 10 0 
Vates and rnrnrn,nn ord aoe ERE E eire a 6,927 0 O0 
Hughes and Stirlinggggggz esee 7,247 0 0 
Davy Bros: satay icsersssceacas so wmyt tase ys Qual eos 1 0 0 
Tinkers, Limit . ꝗͥ. 7,690 0 0 
J. Fraser and Soon eee 7,919 0 0 
he. y eitis 8,000 0 0 
D. Stewart and Co., Limited——U . cece eee ees 8,561 0 0 
J. Carter and Sous Enie 8,829 0 0 
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Grimsby.—The School Board have received the following tenders 
for the wiring and the supply of fittings and 14-h.p. motor for the 
Wintringham Higher-Grade School, Eleanor-street, Grimsby : 


H. Hyde, HU NER 
Kennington and Dolby, Grimsby .................. . 
Northern Electrical Company. Grimsby 


A. C. Dickens, Grimsby and Northampton (accepted) ... 


e % % % % % %% „% % „% „% „%%% %„ „0 


Crowther and Co., Manchester q £710 10 0 
A. Dickenson, Leeds... ——————— 598 18 4 
King and Co., HUulddlll 512 1 6 
H. Sutton and Co., London . 510 0 0 
P. Murley; Leeds. , ð eases 487 0 
W. Hartnell, Leeds e e here trina 457 0 0 
Appleyard and Stather, Hull!!! l.... q 440 0 0 
D. Watson; nds ERE Rr ERE ERU Re Saad 430 10 0 
F. A. Glover and Co., London t 418 10 0 
Robinson and Emerson, Grimsby . . .. 395 6 6 
Wray and Ashworth, Bradford  ...............................-. 385 0 0 
Walsall Electrical Company, Walsall .. ......................- 545 11 0 
S. H. Heywood, Manchester .........................- eee 337 0 0 
O. Wallis, Grinisby: 5 y erre D Y e ebRu ds 554 0 0 
S. W. Webster, Bradforiaiaiaaal q 4%é 350 0 0 
C. Wokes and Co., HulccaMGdajadd—ꝛet . . 325 10 0 

2 

0 

6 


BUSINESS NOTES. 


TRACTION. 


Woroester.—A scheme is proposed for the conversion of the 
tramways to electric traction. 

Worsborough.—The clerk has been instructed to write the 
tramway company urging them to extend the line to Birdwell. 

Wembley.—The Urban District Council have secured protective 
clauses in the order for a light railway from Willesden to Wembley. 

Colne and Trawden Light Railway.— Work in connection with 
the construction of this sclieme will be commenced almost immediately. 

Bromley.—The British Electric Traction Company's Bill, so far as 
it relates to proposed tramways in this district, is dead for the present 
session. 

Ripon.—The City Council have agreed to offer every facility to the 
power and traction company in furtherance of their scheme of tram- 
ways for the city. 

South Staffordshire Tramways Bill.—In the case of this Bill 
compliance with Standing Orders has been dispensed with, and the 
Bill allowed to proceed. 

Darlington.—It is not expected that the construction of the per- 
manent way will be commenced before May. The plans are now being 
vigorously pushed forward. 

W (New Zealand). — The Town Council have accepted a 
tender of £20,119 for the construction of a power-house in connection 
with the electric tramway scheme. 

Burnley.—Mr. Henry Mozley, tlie Corporation tramways engineer, 
has designed a new form of car-top cover, which it is expected will be 
adopted by the Tramways Committee. 

Aberdeen. Negotiations are still going on with a view to settling 
the terms on which the Corporation will grant the Suburban Tramways 
Company running powers over the city lines. 

Hove.—The Town Council are taking steps to secure the insertion 
of certain clauses in the Brighton Oorporation’s Tramways Bill, so far 
as it relates to the proposed line in Dyke-road. 

Inverness.—The scheme for electric tramways has been deferred 
till the end of the present year, when it is expected the question of 
electric lighting for the town will have been decided. 

Twickenham.-—Notice of objection has been given by the London 
United Tramways apoy in respect of the estimated rental and 
rateable value ob portions of their lines in this district. 

Sunderland.—4A petition has been received, signed by over 5,000 
persons employed at the east end, the docks, and elsewhere, in favour 
of the Lawrence-stree* tramways route being proceeded with. 

Surbiton.—The District Council are opposing the London United 
Tramway Conipany's Bill with the object of being in a position to 
prevent the company from taking certain powers for supplying electric 
light. 

Keighley. — A rumour was officially contradicted at the last meeting 
of the Town Council that the Corporation intended to hand over the 
streets of the borough for & term of years to the Anglo-American 
Traction Company. 

Llandudno.—Another set of pone are taking up the light 
railway scheme for Llandudno and Colwyn Bay. The Corporation are 
pressing for payment of the costs incurred by them in connection with 
the original scheme. 

Yarmouth. —In 5 of the opposition of certain owners 
and occupiers, the proposal to double the line in Regent-road has been 
abandoned, ins of which a turn-out is to be constructed in the 
vicinity of the Nelson - road crossing. 

Reading.—The Corporation are bearing half the expense of enclosing 
the telegraph wires at the railway bridges in Oxford-road and 
Caversham-road under which the trams will run, the railway company 
being responsible for the other half. 

Aberavon.—The Town Council have decided to invite the Margam 
Urban District Council to appoint a special committee to confer with 
a committee of the Corporation in reference to the question of tramway 
communication between the two districte. 


Atherton.—At a public meeting of property owners and ratepayers 
this week, it was unanimously resolved to op the South Lancashire 
Tramway Company’s Bill. A similar 1 was held at Tyldesley, 
when a like resolution was unanimously carried. 

Wigan.—The Standing Orders Committee of the House of Commons 
have dispensed with the compliance with Standing Orders on the part 
of the promoters of the Corporation Tramways Bill on condition that 
certain tramways outside the borough are abandoned. 

Newport (Mon.).—A proposal to abandon the proposed tramway 
up Stow-hill, which is e to cost £32,000, vai rejected at the 
last meeting of the Oorporation. The Tramways Committee are 
considering the question of the Sunday running of the cars. 

Nelson.—A basis of agreement has been arrived at with reference 
to the construction of tramways by the Nelson Town Council in the 
district of the Barrowford District Council. The Barrowford light 
railway order is to be transferred to the Nelson Corporation. 

Chester.—In about two or three weeks’ time the Board of Trade 
inspection of the tramway from the station to Hough Green will 
take place. The rates for the ensuing pe include provision for an 
estimated deficiency of £916 on the working of the electric tramways. 


Bournemouth.—The Branksome Urban District Council have 
withdrawn their opposition to the proposal of the Bournemouth 
Oorporation to purchase the Poole and Bournemouth tramways. 
Several other local governing bodies, however, are opposing the 
proposal. 

Rotherham.—It was officially stated at a special meeting of the 
Town Council laat week that the Corporation had full statutory powers 
for 4 working agreement with the Sheffield authorities providing for 
intercommunication between Rotherham and Tinsley, and Tinsley and 
Sheffield. 

Beckenham, —The British Electric Traction Company have written 
enautring whether the Council would be prepared to supply electric 
current for working the proposed tramways in Penge and at what 
price. The matter Nee been deferred for the surveyor and electrical 
engineer to report. 

Bradford.— On Tuesday a deputation from the Oorporation, includ- 
ing Mr. Chattock, the electrical engineer, were in Glasgow, enquiring 
into tramway matters. They were received at the head office of the 
Tramways Department by Mr. Young, who afterwards showed them 
over the Pinkston power station. 

Stroud and Cheltenham.—The Great Western Railway Company 
have presented a petition to the House of Commons against the i 
of the Stroud District and Cheltenham Tramways Bill. The Midland 
Railway Company have also petitioned to be heard by counsel against 
this Bill when the committee stage is reached. 

Hove and Worthing.—Permission has been obtained from the 
Standing Orders Committee of the House of Lords by the British 
Electric Traction Company to proceed with their Bill on condition 
that they abandon the construotion of certain of the proposed tramways 
in Littlehampton, Worthing, Portslade, and Hove, 

Wolverhampton. — The Tramways Committee have decided to 
further extend their tramway system, and are proposing to lay down 
lines along the Dudley-road to the Fighting Cocks in the direction of 
Sedgley, along the Wednesford-road, Horsley-fields, and Willenhall- 
road. and on Waterloo-road and Stafford-street in the direction of 
Bushbury. 

Ashton.—An agreement has practically been approved by the Man- 
chester Carriage and Tramways Company under which the Ashton 
and Stalybridge Corporations will take over the lines from the com- 
pany in their respective districts on April 1. As soon as the lines are 
relaid for electric traction through services will be established to 
Manchester, i 

Leeds.—The Tramways Committee are experimenting with a 
device for the simultaneous automatic adjustment of the points on 
the track and the overhead wires, the invention of Mr. W. H. Turner, 
of Leeds. The drivers, conductors, and shedmen employed by the 
Tramways Committee have applied through the union for an all-round 
increase in the rate of wages. 

Lancashire and Yorkshire Railway.—Operations are to be com- 
menced at once upon the installation of electric traction on the Liver- 
pool-to-Southport line. The contract for the preparation of the site 
and foundations for the power-house has been placed in the hands of 
Messrs. Monk and Newell, contractors, Liverpool, and work will be 
started next week in Formby. 

Tramway Combine.— Messrs. Askham Bros. and Wilson, Limited, 
Sheffield, makers of tramway points and crossings, have amalgamated 
with Messrs. Edgar Allen and Co., Limited, Sheffield, steel manufac- 
turers. The combination was not unexpected, as the keen competition 
in tramway work rendered it necessary for a 1 0 amalgamation to 
meet the growing demands of special tramway work. 

King’s Norton. —Some time ago the District Council agreed to the 
proposed lease to the City of Birmingham Tramways Company of the 
tramways on the Pershore-road, but having regard to the altered 
circumstances on the tramway question in Birmingham, the Tramways 


: Committee have now decided to again give the Council an opportunity 


of reaffirming their position or taking any other course. 


Gateshead.—There is a dispute going on between the tramways 
company and their employés, which on Friday resulted in a strike, 
the tramway traffic in the borough being practically brought to a stand- 
still. A conference between the representatives on each side will be 
held in London, and a week or two may elapse before it takes place. 
In the meantime a cessation of hostilities has been arranged. 


Richmond (Surrey).—The London United Tramways Company 
have withdrawn their application for powers to supply electrical 
current in the borough for purposes of lighting and power. It is pro- 
posed to luy the tramway lines concurrently with the construction of 
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the roadway of Kew Bridge, so as to avoid a serious interference with 
the surface of the bridge and its approaches at some future date. 


Wrerham.—A painter was painting one of the tramway standards 
on Friday from the top of a latter when he inadvertently touched the 
trolley wire. receiving a shock which caused him to fall to the ground, 
a distance of 20ft. Happily he sustained no serious injury. On 
Tuesduy Colonel Yorke, on behalf of the Board of Trade, made the 
final inspection of the electric tramway from Wrexham to Johnstown. 


South Lancashire. —The Haydock-to-Hindley section of the South 
Lancashire tramways has been completed ready for opening on April 6, 
this being the final link in the chain of electric tramways uniting 
Liverpool with Bolton. The through journey can now be made via 
Knotty Ash, Prescot, St. Helens, Haydock, Hindley, Atherton, 
Daubhill, and the alternative route via Leigh, Lowton, Golborne, and 
Ashton will probably be completed this summer. 


Huddersfield. —At the mecting of the Town Council on Wednesday 
a proposal to pay the borough engineer (Mr. K. F. Campbell) a com- 
mission of 24 per cent, upon the actual cost of the tramway con- 
struction and conversion at Linthwaite and Honley in respect of 
services rendered, was withdrawn for the present. It was stated that 
there would be a deficiency on the tramway account, and they would 
have to ask for a rate in aid for the next 12 months. 


Dundoe.—A report was submitted by the tramway manager to a 
meeting of the Tramway Committee on Monday recommending the 
adoption of the Thermat process of welding tramrails. The committee 
ee of the suggestion, and resolved to apply the process to the 
rails of the Perth-road route between Airlie-place and Windsor-street, 
where the metal was giving way at the joints. Arrangements are 
being made for taking a ,/ébisrife of the town on the question of 
Sunday cars. 


Dewsbury. — The extension at the Dewsbury electricity works, 
which has been carried out to enable the Corporation to supply the 
British Electric Traction Company with energy for the running of 
their cars in the district, is now completed, and the new engine was 
set in motion by the Mayor on Tuesday. The company can now be 
supplied with all the energy they require for the running of the cars 
on the Halifax-road and Ravensthorpe sections, in addition to the 
service now in operation. 

Sunderland.—The success of the tramways undertaking has 
encouraged the Corporation to make extensions in various directions, 
one of which, running to the village of Fulwell, which is outside the 
boundary, has now been completed. It is hoped that the section, 
which is a mile in length, will be open to the public before the end of 
the week. Another extension in the Pallion district is now to be 
pushed forward, and a third, to atlord extra facilities to the docks and 
cast end of the town, is likely to be taken in hand soon. i 


Morecambe.—Two more applications for electrification of the 
tramways on the front were considered by the Morecambe Town 
Council at their meeting on Monday—one from a firm of Bradford 
solicitors on behalf of a syndicate which intends to apply for 
parliamentary power to run electric trams from Lancaster, through 
Morecambe, to Heysham ; and the other from the Morecambe Tram- 
ways Company, who wish to carry out the work on terms to be 
arranged. It was decided to accord the directors of the local company 
an interview. 


Smethwick.—The Light Railway Commissioners propose to hold a 
local enquiry soon with reference to the application of the tramways 
company for authority to construct a light railway down Beech-lanes 
on that side of the road within the Smethwick borough. In view of 
the fact that there is a large amount of traffic down this road and that 
the footpath on the Smethwick side is not kerbed or channelled, the 
Town Council have agreed to oppose the application unless the company 
consent to kerb, channel, and form a footpath, and to light the road 
by electricity. 

Renfrew.—At the last meeting of the Town Council the reconstruc- 
tion of the Paisley district tramways was under consideration. It was 
decided (1) that the lines, in so far as double, should be laid in the 
centre of the roads or streets; (2) that between Moorpark and the 
south burgh boundary the line, so far as single, should be laid on the 
west side of Paisley-road ; and (3) that no poles be allowed to be 
erected on the roadway, but that they should be placed on the foot- 
paths in such a position as would be pointed out by the Town Council 
to the company. 

Auckland (New Zealand) —The traffic on the recently opened 
electric tramways has so far fully warranted the introduction of tram- 
ways in the town. The company have not yet had much more than a 
third of their rolling-stock on the lines at one time, and the average 
number of cars out is just about a fourth of the number available, yet 
they were able to carry during the fourth week no fewer than 33,859 
passengers, of whom 3,262 were carried on the Saturday. When all 
the lines are working it is expected that the trams will be able to carry 
upwards of 100,000 passengers in the day. 


Mersey Railway.—March 28 is named as the date on which 
electricity will supersede steam on this railway. Summarising the 
timetable, it may be said that on weekdavs, roughly between 5 in the 
morning and 11.30 at night, the Liverpool stations will be connected 
with those on the Cheshire side by trains running each way at the 
following intervals: Hamilton-square, Birkenhead, three minutes; 
Rock Ferry, Birkenhead Central, and Birkenhead Park, six minutes, 
On Sundays the service will be as rapid, but start later and end 
sooner. From Jaines-street to Hamilton-square will take but two and 
a-half minutes. 

Beverley.— Ihe North-Eastern Railway Company having stated 
their intention to substitute a system of motor omnibuses in North 
Holderness for the proposed light railway, a public meeting was held 
at Beverley on Saturday to consider the advisability of promoting a 
scheme for the construction of a roadside tramway from Beverley to 


Brandesburton. A resolution was adopted, That this meeting is of 
opinion that a roadside tramway to accommodate heavy traffic is 
necessary to serve the district between Beverley and Brandesburton, 
and that a committee be appointed to taken the necessary steps to 
attain that object.” 


Loith.—The Edinburgh Street Tramways Company, having been 
approached by the Town Oouncil, have granted permission to Mr. 
James More, C.E., to inspect the stock and plant of the company, and 
have agreed to give him every facility with a view to preparing for the 
Corporation a valuation of the tramway undertaking in the burgh. Mr. 
More has been asked by the Council to give an opinion as to whether 
or not the concern can be made to pay if taken over by the tewn, and 
in this connection he will report on the adoption of electrical traction 
on the basis of the basis of the energy being supplied, by the Corpora- 
tion at 14d. per unit. 

New Issue.—The directors of the Devonport and District Tram- 
ways Company announce the issue of £14,700 4 per cent. mortgage 
debentures of £100 each, redeemable at par at the expiration of 15 
years or at £105 at the option of the company. The electric tram- 
ways system of the company running over a route length of over 
44 miles, practically all double line, es the dockyards and the 
principal works, shops, and business offices of Devonport, and extends 
to the boundaries of Plymouth and Stonehouse. The present issue 
will provide £14,700, which will enable the company to discharge its 
liabilities on capital acount. 

West London Extension. The new extension of the London 
United Tramway Company's electric system from Twickenham to 
Hampton Court and Kingston Bridge is now complete. The com- 
pletion of this section will enable Londoners to travell all the way 
from the Bank to Hampton Court Palace by electric traction, passengers 
proceeding from any station on the ''Twopenny Tube," and con- 
tinuing their journey from p aia Bush by electric tramway. It 
is hoped that the new line will be opened for traffic about April 1, 
but, at any rate, a service of cars will be available for the Easter 
Monday bank holiday traffic. 


Southampton.—In future the Tramways Committee have ordered 
mild steel is to be used for the construction of points and N 
Tenders are to be invited for 40, 000 Australian hardwood blocks for 
paving in connection with the tramways. A speed indicator designed 
by the borough electrical engineer has been adopted by the committee. 
The borough treasurer's estimate for the ensuing financial year shows 
that the estimated profit for the year ending March 31, 1905, was 
£8,218, and the actual was £11,708. 7s. 7d., whilst the estimate for 
the year ending March 31, 1904, is £9,746. <A sum of £5,000 is to 
be transferred to the borough rate out of last year's profits. 


Nottingham.-—The erection of the standards for the overhead wires 
for the Hartley-road section of the Corporation electric tramways, & 
portion of the system which is intended to form a connection between 
the Radford-boulevard and the Alfreton-road lines, has now been practi- 
cally completed. So far nothing has been done in regard to the laying 
of the metals, and a start thereon is necessarily dependent upon the 
delivery of the material. It is interesting to note that upon this 
occasion the Corporation are carrying out the whole of the work, 
including the overhead equipment, themselves, instead of entrusting 
the latter to contractors, as has been the custom hitherto. 


Tipton.—The Standing Orders Committee of the House of Lords 
have reported that they have dispensed with compliance with Standing 
Orders by the South Staffordshire Tramways Company, and allowed 
their Bill for the construction of additional tramways in Tipton and 
for the working of their system by electrical power to proceed on con- 
dition that the tramway proposed to be constructed from Tollend- 
road (opposite Ocker Hill-road) to New- road shall be abandoned 
unless the consent of the Urban District Council of Tipton, as the 
road authority, is proved to the satisfaction of the Select Committee 
of the House of Lords to which the Bill will shortly be referred. 


Kilmarnock.—At the monthly meeting of the Town Council last 
week a deputation from Hurlford submitted a resolution from a public 
meeting which had been held there asking the Corporation to include 
a line from the Cross of Kilmarnock to Hurlford in their proposed 
scheme of electric traction. It was agreed that this branch of the 
scheme would be a profitable one, and would give an impetus to 
feuing. Later on the subject was discussed on a minute from the 
Electric Committee, when it was agreed by 17 votes to 2 to include 
the Hurlford section in the provisional order, the Council to be free 
to arrange whether they would proceed themselves with the scheme 
or not. 


Additional Traffic Returns.—Anglo-Argentine, £975 increase; 
Barcelona Ensanche y Gracia, £81 increase; Barcelona, £188 decrease ; 
Brisbane, £132 increase (month of February, £9,501, increase £360) ; 
British Columbia Electric (month of January), £1,540 increase; 
Buenos Ayres and Belgrano Electric, £259 increase (month of 
February, £12,221, increase £1,639) ; Calcutta, £648 increase; Cape 
Town (month of February), receipts £15,876, expenditure £8,728 ; 
Isle of Thanet Electric, £6 decrease; Mexico Electric (month of 
February), receipts £40,000, expenditure £24,870; Perth Electric, 
£68 increase; Port Elizabeth (month of February), receipts £35,941, 
expenditure £2,114. 

Railway Electrification.—Mr. McKechnie, managing director of 
the engineering department of Messrs. Vickers, Sons, and Maxim’s 
works at Barrow, delivered a lecture on Wednesday on ‘‘ Modern 
Engineering." Mr. Aslett (general managnr of the Furness Railway 
Company) presided. and, in referring to the possibilities of electricity 
on railways for high-speed trains, remarked that the Furness Railway 
was considering the question of tapping Lake Windermere with a view 
of experimenting on the Lakeside branch of the line. In the course 
of his remarks, Mr. McKeclinie declared that electricity would displace 
steam in regard to railways in time to come, and effect a financial 
saving in addition to higher mechanical efficiency. 
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Gloueester.—The committee of the Gloucester Corporation met 
last week to discuss the latest ropes of the County Council in 
reference to the pro light railways from Gloucester to Hucelecote. 
The county authorities are willing for the Corporation to construct 
and own the portion of the line outside the city area on payment of 
an annual „ and reserving to the County Council the right of 
purchase at the end of 50 years. It is understood that the County 
Council asked for £200 per annum for wayleave. After a long dis- 
cussion the City Committee passed a resolution suggesting £50, or in 
the alternative scheme B (the city’s offer to work a county-owned line 
at the county’s risk), the details to be left to the clerks of the two 
authorities. i 

Glamorganshire. — Arrangements are practically completed for the 
construction of a light electric railway by the Glamorgan County 
Council between Morriston and Pontardawe, a distance of 54 miles, 
and thə working thereof by the South Wales Electrical Power Dis- 
tribution Company. The Council propose to widen the road at certain 
pornn to lay the track, and also to put in the electrical equipment. 

ey then propose to lease the line for u sum which will be equivalent 
to their contributions fo the sinking fund and interest, which will 
probably amount to something like 5 per cent. on the capital expendi- 
ture. The construction of a light railway between Bridgend and 
Aberkenfig has been post ned, but the opening of the generating 
station at Bridgend will take place about a fortnight hence. 

Batley.— Work is now rapidly proceeding in connection with the 
reconstruction of the tramways for electric traction. The laying of 
the cables and feeders for the Purlwell-lane and Track-road lines Was 
commenced last Friday by the contractors—the Oable Construction 
Company, Limited, of London—and already a considerable distance 
has been laid. Provided there is no interruption with the work, not 
mere than six months should elapse before electric trams are seen 
running in Batley. The British Installation Company have secured 
the contract for the overhead equipment, but as yet no start has been 
made. In regard to the laying of rails, all work is stopped in Halifax- 
road, both on behalf of the Batley Corporation and the British 
Electric Traction Company, this part of the route being a matter 
which the Board of e have been asked to decide upon. 


Swansea.—At a meeting of the Tramways Oommittee on Monda 
the engineer reported on the different systems of surface contact whic 
have been under consideration for adoption in connection with the 
tramway extensions contemplated by the Corporation. Mr. Prusmann 
said on the evidence from an engineering point of view he preferred 
the Schuckert system, but as the difference financially was so great— 
about £3,000 per mile—he recommended the Dolter system. He 
added that his opinion was not asked with regard to the surface 
contact system generally, but he could not help saying that in his 
opinion, from an engineering point of view, pure and simple, a system 
of surface contact was not the best. . The committee passed a resolu- 
tion to the effect that in the event of a surface-contact system being 
adopted it be the Dolter, provided proper terms could be arranged. 


Newcastle.—The Tramways Committee's estimated expenditure on 
révenue account for the year ending March 25, 1904, is as follows: 
working expenses, at £1,800 per week, £93,600 ; interest and redemp- 
tion on loans for track, power station, and car-sheds, purchase of 
tramways at Gosforth, stables, etc., machinery and electrical equip- 
ments, cars, tramway widenings, etc., amounting to £760,700, 
£45,457 ; interest and redemption of loans for tramway extensions, 
amounting to £200,000, £8,115 ; interest and redemption of loan for 
street lighting, amounting to £10,000, £699; depreciation and 
renewals, £15,000—total, £160,851. It is expected that the income 
from the Walker tramways during the year will more than cover the 
expenditure under the heading of tramway extensions. The income 
for the 11 months ended Feb. 21 was £139,000, and the expenditure 
£85,440. Interest and redemption amounted to £38,300. 


Mexioo.—A telegram from Chicago states that Western financiers 
are about to build the greatest electric railway in the world, aud full 
plans have just been drawn up for its accomplishment. It will consist 
of a double.track electric line for the carriage of passengers and freight 
from Duluth, Minnesota, to Galveston, Texas. tapping the principal 
cities in the Mississippi Vallev on its way. "The line will be nearly 
2,000 miles long, 4nd it will be known as the Texas, Iowa, and 
Minnesota Electric Railroad. Mr. Jolin W. Gates, 4 well-known rail- 
road mau, is at the head of the new enterprise, which is estimated to 
cost £14,000,000. The Mississippi Valley is the great grain country 
of the United States, and it is dotted with many large and prosperous 
towns, such as St. Paul. Minneapolis, Milwaukee, Des Moines, Rock 
Island, Davenport, Omaha, and St. Louis. The railway will branch 
off towards the south-west into Missouri, through Oklahoma, and 
thence straight through Texas. 

Tramway Workers’ Union.—The annual report of the Amalga- 
mated Association of Tramway aud Vehicle Workers states that the 
membership has risen from 10,192 to 10,741 in 67 branches, 4s com- 
pared with 60 last year. The capital stands at £15,114, or £1. 
9s. 44d. per member: the year's receipts amounted to £13,552 and 
the expenses to £5,589. Management expenses absorbed £4,654, or 
9s. 54d. per member. During the year substantial improvements 
have been made in the conditions of tram-men's labour in Upper 
Parkstone, Bolton, Nottingham, Stoke-on-Trent, Manchester, Black- 
burn, Bradford, and North Shields. Efforts have been made in Brad- 
ford, and are to be followed up in other towns, to establish boards of 
conciliation to deal with the grievances of the tramway employés. 
The secretary reports that at the close of the year au amalgamation 
was made between the associntion and the London Tramway Workers’ 
Union, to the advantage of both bodies. 

Hyde and Stalybridge.—The south-eastern section of the original 
Manchester Suburban Electric Tramways scheme of 1901, trom Barton 
Bridge to Glossop, Hyde, and Stalybridge, is now proposed to be 
turned into an electric bus route, the vehicles taking current from 


overhead wires, but running without rails. The promoters of the 
scheme state that as the generating station from which they propose 
to take current is expected to be in full operation before the end of 
the current year, they could have their passenger service in full 
operation between Stalybridge, Hyde, and Glossop before the end of 
ihe summer of 1904 if their forthcoming application for powers to the 
Light Railway Commissioners in May next is successful. The sections 
of line proposed to be first dealt with are from Stalybridge and Hyde 
to Mottram, Hollingworth, Tintwistle, Glossop, and Broadbottom, 
and from Glossop to Marple, with possible extensions to Hayfield, 
Stockport, and Hazel Grove. The above proposals, as stated, are in 
respect of the south-eastern section of the original scheme. The south - 
western section—viz., for a tramway from Patricroft, though Barton, 
Urmston, Stretford, Sale, and Northenden to Gatley—is now before 
Parliament as the Manchestern Southern Tramways scheme. 


St. Panoras.—At the meeting of the Borough Council on Wednes- 
day the report of the Parliamentary and General Purposes Committee 
with reference to the widening of Hampstead-road in connection with 
the tramways scheme came up for discussion. The report recom- 
mended that the London County Council be asked as to the actual 
position of the scheme, and pointed out that, St. Pancras being 
constituted a contributing body to the extent of one-eighth whatever 
the improvement cost, it would be unjust to allow new interests 
to be created by any delay, and so increase the cost, as the con- 
tribution was based on the presumption of the work being under- 
taken forthwith. Alderman McGregor, in supporting the recom- 
mendation, stated that the Moderates were not opposed to linking-up 
the northern and southern tramway systems, and, subject to any 
widening that might be necessary, would be prepared to give statutory 
consent to a tramway along the Tottenham Court-road, such consent 
to be contingent upon the London County Council obtaining the 
consent of Westminster to continue the same class and description 
of tramways along the Charing Oross-road and Northumberland- 
avenue to the Embankment. Further consideration was deferred. 


The Black Country.—On Wednesday an enquiry was held at Old 
Hill, by direction of the Light Railway Commissioners, with reference 
to applications made fcr orders authorising the construction of light 
railways in the Quarry Bank, Brierley Hill, Rowley Regis, Dudley, 
and Halesowen districts. Mr. Parfitt addressed the Commissioners 
with reference to the scheme known as the Quarry Bank, Brierley 
Hill, and Rowley Regis light railways. He gave particulars as to the 
population of the places named and the rateable value, and pointed out 
that the districts through which the proposed line of tramways would 
run were inhabited chiefly by the working classes, who were employed in 
the mines, and in the chain, anchor, and kindred industries. It was 
considered desirable to connect Brierley Hill and Quarry Bank with 
Cradley Heath, a thriving portion of the Rowley parish. Official 
evidence was then given in support of the scheme, and with a view 
to show that tramways were absolutely necessary to assist in the 
development of the districts named, and for the convenience of all 
classesof the community. TheCommissioners completed their investiga- 
tion of the Brierley Hill, Quarry Bank, and Rowley Regis schemes. 
The enquiry was adjourned for the consideration of the Dudlev, 
Halesowen, and District light railway proposals. 

Hamilton.—At their meeting last week the Town Council had 
presented to them the report by the special committee appointed to 
negotiate with the tramway company as to their new scheme, which 
set forth that the company were prepared to make several conces- 
sions. As regards electric lighting, they would not exercise any of 
the powers proposed in their Bill within the burgh, and would grant 
clauses for the protection of sewers, mains, and other Corporation 
property. Regarding the tramway centre poles, they offer three 
options—viz., to remove them from the centre of tne street at the 
cost of the company, to light the poles with lamps, or to contribute 
£150 provided the burgh accepted all the responsibility of lighting. 
They further agree to widen Townhead-street. Relative to the clauses 
which have been jointly considered by the burghs of Hamilton, 
Motherwell, and Wishaw, the company agreed that the burghs shall 
receive a first charge upon the undertaking of £50 per mile of street 
or road on which the tramway is laid, and £50 additional per mile 
when 5 per cent. is declared, and for every 1 per cent. the burghs 
shall receive £50 additional per mile. Any new portion of the under- 
taking laid within the burghs under the proposed provisional order 
will be treated &s under the 1900 Act. The report was adopted, except 
as regards the centre poles and lighting, of which consideration was 
delayed until a special meeting. 

London County Counoil.—At the weekly meeting of the London 
County Council on Tuesday, Mr. Benn, the chairman of the Highways 
Committee, intimated that the Prince of Wales would open the first 
section of the electric tramways in South London on May 15, and 
would ride in the first car. In reply to questions, Mr. Benn said that 
160 of the Council's horse drivers had d the motorcar driving 
tests, and only four had failed. "The teachers at the motor school 
said they had never had better material to work upon. Mr. Beachcroft 
moved a reference to the Highways Committee to report on the com- 
parative cost of the conduit and overhead systems of electric tramways, 


and also as to whether there was any reason why the overhead system 


should not be introduced inside the county districts sufficiently 
removed from crowded centres. Mr. Benn urged that the Council 
should wait until they had figures based on actual experience, and on 
a division the motion was rejected by 39 votes to 16. The rates of 
pay to the undermentioned classes of pr in connection with 
the working of the electric tramways will be as follows: Temporary 
electricity generating station—charge engineer, £3. 10s. to £4. 10s.; 
shift engineer, £3 to £3. 10s. Sub-stations—charge engineer, 
£2. 10s. to £3 ; switchboard attendants, £1. 10s. to £2. Mains and 
conduit men—foremen jointers, £2. 10s. to £3; superintendents, 
£2. 10s. to £3; special work fitters, £1. 158. to £2. Greasers and 
cleanera— £1. 10s. to £1. 15s. 
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Birmingham.—The tramwaya question was once again before the 
committee on Tuesday. Mr. Proffitt, a member of the firm of Messrs. 
Batten, Proffitt, and Scott, the London solicitors who made the latest 
offer to the committee in regard to the leasing of the trams, was intro- 
duced to the members, and spent some time in the committee-room. 
Mr. Graham Harris, of the firm of Messrs. Bramwell and Harris, 
consulting engineers, who are acting for Messrs. Batten, Proffitt, and 
Scott’s clients, and also Mr. Wilson, their electrical engineer, were 
also present. The committee have received a letter from Mr. E. 
Garcke, the chairman of the British Electric Traction Company, which 
states: ‘‘I understand that your Tramways Committee will hold a 
meeting on Tuesday, and therefore I write to inform you that at a 
meeting of the Board of the City of Birmingham Tramways Company 
held on the 12th inst. it was resolved: at this Board bude it 
impossible to increase the terms offered to the Corporation as set forth 
in the Tramway Committee's report and the recommendations to the 
Oouncil, and dated 10th inst. We are now engaged in working out an 
alternative proposal on the basis of the immediate electrification of the 
tramways now worked by steam and horse, but not providing for any 
extension of the leases beyond June 30, 1911. I hope to be able to 
submit the same to your chairman in the course of a few days. I shall 
in any case be in Birmingham on Thursday next.” It is stated 
that the British Electric Traction Company are considering a patent 
conduit system. 


Cardiff.—A meeting of the Tramways Committee of the Corpora- 
tion was held on Friday. Mr. Ellis, electrical engineer and manager 
of the tramways, said that on two or three occasions Alderman Trounce 
had made statements which were calculated to make people believe 
that he (Mr. Ellis) had so much work to do that he could not be 
expected to know how the department stood financially. If only for 
his own protection, Mr. Ellis thought it advisable to lay before the 
committee that morning the sheets which were prepared month by 
month, and showed in detail the income and expenditure. After next 
month he would be able to compare the figures with those of last 
year. If he presented the returns to the committee every month the 
ratepayers would know exactly what 1 was doing. The 
committee unanimously fell in with Mr. Ellis's suggestione, and in 
future a monthly statement will be presented. The summary of the 
statement for February is as follows: Income. From traffic, £6,275. 
38. 9d.; sale of current to electric lighting department, £306. 1s. 8d.; 
miscellaneous receipts, £20. 10s. 2d.—total, £6,601. 15s. 7d. 
Expenditure.— Management expenses, £553. 3s. 3d.; operating 
expenses, £2,083. 8s. 4d.; power station (supplying current), 

. 198.; repairs and maintenance, £977. 5e.; loan charges, 
£1,666. 13s. 4d.—total, £5,988. 8s. 11d. Net profit, £613. 6s. 8d. 
The committee considered that the return was satisfactory for one of 
the worst winter months. Mr. Ellis stated that the working expenses 
(including loan charges) for February worked out at 6d. per car mile, 
which was a very low figure indeed. The loan charges amounted to a 
little over 2d. per car mile, making the total 8'1ld. To obviate the 
stoppage of the tramcara in cases of fire, the superintendent of the 
Cardiff fire brigade has devised a novel '' bridge " to carry the cars over 
the hose pipes. 


Salford.—A great stir hes been created in the municipal life of 
Salford by the action of the Town Council in accepting the tender of 
the British Westinghouse Company for 50 cars. The matter was 
fully explained at & meeting of the ratepayers which was held in the 
Broughton district of Salford last week. Councillor Nuttall stated 
that the Tramways Committee came forward with a proposal that the 
order for 10 cars should be given to the British Electric Oar Company 
at £720 each, and that the remaining 40 should go to the British 
Thomson-Houston Company, with Milnes and Oo. 's car bodies at 
£748. 15e. each. This was felt to be an extraordinary proposal con- 
sidering the difference in the price. The matter was eventually 
referred back to the committee, but instead of the committee confining 
its attention to the two tenders sent back they came to the March 
meeting of the Council with a recommendation to give the British 
Westinghouse Company the order for the whole of the 50 cars at a 
cost of £734 each. Twenty of the car bodies were to go to the British 
Electric Car Company, and 30 to Milnes and Co. This tender had 
never been recommended by the Tramways Committee before, and was 
some £700 higher than the lowest tender. The question was, Why 
was the tender of the Westinghouse Company reconsidered ! Eventually 
the following resolution was adopted: ''That this meeting of rate- 
peyers held in the Broughton Town Hall records its high appreciation 
of and fully endorses the action taken by Councillor Nuttall with 
regard to the tender for the new tramcars. This meeting aleo enters 
its emphatic protest against the decision of the Salford Borough 
Council in accepting the tenders of the British Westinghouse Company 
for 50 tramcars at the meeting of the Council on March 4, 1903, 
believing such decision to be unjust to other firms tendering, and 
hereby calls upon the Council to rescind the resolution accepting the 
tender referred to, and to advertise for new tenders, making it a 
condition that canvassing members of the Council shall be a dis- 
qualification.” 

Private Bills.—The Standiny Orders Committee of the House of 
Lords, under Earl Morley, have decided that the following Bills, which 
had failed to comply with Standing Orders, should be allowed to 

roceed: Chatham and District Light Railways, Harrow-road and 

addington Tramways, Macclesfield and District Electric Tramways, 
Metropolitan District Railway (Various Powers), Mid- York Tramways, 
South Lancashire Tramways, South Staffordshire Tramways, Tyne- 
mouth and District Tramways, Preston and Horwich Tramways, 
Manchester Southern Tramways (Lancashire), Manchester Southern 
Tramways (Cheshire), Wigan 5 Tramways, Fareham and 
Cosham Tramways, Wakefield and District Tramways, London County 
Council (Tramways and Improvements), Croydon and District Electric 
Tramways, and Hove, Worthing, and District Tramways. Further 
petitions have been deposited in the Private Bill Office of the House 


of Lords against the Mid- Yorks Trams and the North Cheshire Tram- 
ways. The introduction of the Hammersmith, City, and North-East 
London Railway Bill, of which notice has recently been given, is to 
be opposed before the Standing Orders Committee by the Great Eastern 
Railway Company, the Great Northern, Picendilly, and Brompton 
Railway Company, and by the promoters of the City and North-East 
Suburban Electric Railway Bill. The Examiner of Private Bills in 
the Honse of Lords has reported that the following Bills are ready for 
second reading in the Upper House: Birmingham District Tramways, 
Hove, Worthing, and District Tramways, South Staffordshire Tram- 
ways, North Cheshire Tramways, and the Dewsbury, Batley, and 
Rirstal Tramways Bills. These Bills all relate to schemes in which 
the British Electric Traction Company are either the promoters or 
otherwise interested. In the House of Lords the Chatham and District 
Light Railways Bill has been read a second time. In the House of 
Commons the Great Northern, Piccadilly, and Brompton Railway 
(Various Powers) Bill las been read « second time. e Standing 
Orders Committee of the House of Commons have decided that tho 
following Bills shall proceed: Coventry Tramways, South Stafford- 
shire Tramways, Wakefield and District Tramways, Tynemouth and 
District Tramways, South Lancashire Tramways, Macclesfield Tram- 
ways, Hove, Worthing, and District Tramways, Manchester Southern 
Tramways (Cheshire), Manchester Southern Tramways (Lancashire), 
and the Gosport, Fareham, and Cosham Tramways. A Select Com- 
mittee, consisting of Mr. Compton Rickett (chairman), Sir Andrew 
Agnew, Mr. D. Sullivan, and Mr. Dickinson, has been appointed to 
commence the consideration, on Tuesday next, on the following grou 

of Bille : S pig e dee Euston, and Hampstead Railway, City an 

South London Railway, City and North-East Suburban Electric 
Railway, the Great Northern, Piccadilly, and Brompton Railway 
(Various Powers), and the Baker-street and Waterloo Railway 
(Transfer). 


Tube Railways.—At the meeting of the City Corporation last week 
it was decided to approve the Bill of the City and South London 
Company for extending their line from the Angel at Islington to 
Euston, and for taking over the powers of the City and Brixton 
Company, conditional upon the insertion of the City’s clauses and to 
the deposit of £15,000 as a guarantee for the proper completion of 
the works within the City. The samo conditions, with a guarantee 
of £20,000, were imposed upon the promoters of the City and North- 
East Suburban Electric Railway, the Bill being approved. In the 
House of Commons on Thursday last week Mr. Morgan moved the 
second reading of the City and North-Eastern Suburban Electric 
Railway Bill. He urged that the House should give a favourable 
consideration to the Bill, for the line was urgently needed and would 
do much to relieve congestion of passenger traffic in the North-East of 
London, especially in the districts of Tottenham, Walthamstow, and 
Leyton, and assist in the solution of the housing problem. Mr. Vicary 
Gibbs moved the rejection of the Bill, holding that there was nothing 
in the Bill which entitled it to be dealt with differently from the Bills 
which the President of the Board of Trade had decided to have held 
over. Sir Frederick Banbury seconded the amendment, which was 
supported by Mr. John Burns, who argued that the House should insist 
on a chorougli co-ordination of the railway system of London. Nr. 
Bonar Law (for the Board of Trade) observed that the Royal Com- 
mission had no! been appointed to consider particular Biils, but only 
the general question of London locomotion. It was felt as to this Bill 
that it came under conditions which entitled it to be made one of the 
exceptions, but they would be careful to observe that the recommen- 
dations of the Board of Trade for the Bill to be read a second time 
did not mean that the Bill must be passed, but merely that it should 
be submitted to a select committee. The Bill was then read a second 
time hy 160 against 60. Mr. Griffith-Boscawen moved an instruction 
to the committee on the Charing Cross, Euston, and Hampstead 
Railway Bil! to omit part of clause 8, his object being to prevent the 
company taking the subsoil under a street without giving compensation 
to the owners. He observed that the question was not so much a 
question of the value of the subsoil to the adjoining owners, but of 
putting the owners into such a legal position that they could protect 
their property from damage by the operations of the company. Mr. 
Skewes-Cox said that the promotera accepted the proposal, and the 
motion was agreed to. Mr. Griffith-Boscawen moved a similar instruc- 
tion with respect to the City and South London Railway Bill. Mr. 
Cohen thought that the House should not make itself a party to 
outside negotiations made by promoters. but leave such matters to be 
dealt with by the committee on the Bill. Mr. Griffith-Boscawen said 
that he had taken no part in any negotiations, but had acted on his 
own initiative. Mr. Burns urged that the House should in all these 
cases leave it to the committee toenquire. A division was challenged, 
and, amidst cheers and laughter, this instruction was rejected by 162 
to 57 


LIGHTING AND GENERAL. 


Bristol .—The Council have obtained sanction to the raising of 
£73,550 for electricity extensions. 

Weymouth,—The National Telephone Company have obtained 
permission to erect telephone poles. 

Heywood.—The Marquand Accumulator Company, Limited, have 
commenced their work at the station. 

Utah Light and Power Co.—The directors have declared a dividend 
of 1 per cent. upon the preferred stock. 

Coventry.—Specifications are about to be prepared for the balance 
of the work of extension already sanctioned by the Council. 

Barnsley.—The borough electrical engineer has been empowered 
to order an additional engine and dynamo at a cost of £3,250. 

Hebden Bridge.—The Council's application to borrow £10,260 for 
the purposes of electricity is before the Local Government Board, 
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Abersychan.—The South Wales Electrical Distribution Company 
propose to start to lay electric cables in Abersychan and Panteg. 

Birkenhead.—The Science and Art Committee will instal electric 
lighting at the Laird School of Science and Art at a cost of £300. 

Aldrington.—An application of the electric lighting conipany 
to the Hove Council for permission to lay a main in the parish has 
been refused. 

New Tredegar.—An enquiry was held on Wednesda 
Bedwellty District Council's application for a provision 
electric lighting. 

Cleveland and Durham Electric Power Bill.—The Darlington, 
Hartlepool, and Sunderland Oorporations have lodged a petition 
against this Bill. 

Rattray.—A committee is to be appointed to confer with a com- 
mittee of Blairgowrie Town Council with reference to the introduction 
of electric lighting. 

Abingdon.—The Town Council have instructed Mr. H. Wall 


into tho 
order for 


Wilkinson, M.I.E.E., to prepare a report on the possibility of 


establishing local electricity works. 

Christchuroh.—The Bournemouth and Poole Electricity Supply 
nan last week commenced laying their mains in the town from 
the depót in West-end, now in course of erection. 

American An American company has, according to 
the Morning Post, entered into a contract to supply Messrs. Harland 
and Wolff, of Belfast, with 300,000dol. worth of electrical machinery. 

Wireless Telegraphy.—<A telegram has been received announcing 
that the Italian Government was about to sign a contract with 
Marconi for establishing wireless communications with the River Plate. 


Greenock.— With the view of obviating the defects in the present 


arrangement of the condensing plant, the erection of a small pumpin 
station at the West Harbour, at an estimated cost of £150, is being 


considered. 

Port Elizabeth (8.A.). —It has been practically decided to raise a 
loan of £100,000 fer the purpose of supplying electric light for 
the streets and public buildings and supply light and power for 
private use. 

Soulcoates.—The Guardians have decided to apply for sanction to 
borrow £1,900 for erection of works for the purpose of lighting by 
electricity the workhouse and infirmary, an 
additional plant. 

Blaydon.—The Urban District Oouncil have decided to hold a 
special meeting of the Council to consider the electric lighting 
question. Under the scheme offered by Messrs. Priestman à maximum 
of 7d. per unit is provided. 

Newcastle. —The visit of the deputation from the n Corpora - 
tion, fixed for the 25rd inst., to inspect the electric lighting of the 
city has been deferred to a later date, owing to the illness of the 
convener of the deputation. 

South London Electric Supply Co.—The directors propose to 
place £500 to depreciation and write off a similar amount in reduc- 
tion of preliminary expenses, and recommend a dividend of 13 per 
cent., carrying forward £338. 

Leeds.—The Corposation intend to apply for power to borrow a 
further sum of £220,000 for the purpose of electric extensions 
throughout the city. The mains 
Reservoir-hill at far Headingley. 

Worksop.—At the fortnightly meeting of the Urban District 
Council an increased consumption of electric light was reported. 
Messrs. Ford’s tender of £25. 9s. for works at the town hall and 
the cattle market has been accepted. 

Newton Abbot.—The Urban District Council are prepared to sign 
an agreement for pue lighting with the Urban Electric upply Com- 
pany, provided the price per unit is reduced to 6d. and 3d. and 
specimen lamps are erected in one street. 

Pudsey.—The Refuse Destructor Sub-Oommittee and the Elec- 
tricity Sub-Committee have been appointed a special committee to 
report upon the advisability of a combined scheme for the erection of 
a destructor and electric lighting station. 

Lyndhurst.—The electric light undertaking has been granted a 
renewed lease of life of three weeks, which was all that the promoters 
asked for, and it is said that this respite will enable the future of the 
scheme to assume some definite shape one way or the other. 


Whitehaven.— At a future meeting the Town Council will consider 
the electrical engineer's statement of the charges for current made in 
Whitehaven and other towns. The electric lighting mains are to be 
extended at a cost of £150, including cost of cable in stock. 


Direct Spanish Telegraph Co.—The directors have decided to 
pay, in addition to the dividend at the rate of 10 per cent. per annum 
on the preference shares, a dividend at the rate of 4 per cent. on the 
ordinary shares, both for the half-year ended Dec. 51, 1902. 


Guildford.—The Town Council have accepted an offer from the 
electricity company offering to supply a recording voltmeter at the 
company s Md tat and also conditions with regard to tests at various 
points in the borough, and at the electricity company's works. 


Islington. —The Council have authorised the laying of low-tension 
distributing mains for giving a supply of electricity to Highbury fire 
station at a cost of £275 ; premises in High-street, £70 ; Highbury- 
terrace, £105; Hornsey-road, £180; and Liverpool road, £66— 
total, £696. 

Commercial Mission to Siberia.—Mr. Henry Cook, British 
commercial agent at Moscow (7, Malaia Dmitrovka), will visit Siberia 
early in May in order to examine and report to the Government upon 
the oonditions of trade in that country. Letters will find him at the 
above address. 


in the provision of 


will now be extended to the top of 


St. Marylebone.—The Borough Council have decided, in conse- 
quence of Mr. Asquith's opinion, to apply to the London County Council 
to sanction a loan of OI, 27d, 000 to purchase the local undertaking of 
the Metropolitan Electric Supply Company and to cover the costs of 
the arbitration. 

Harrogate.—The Lighting Committee recently inspected the 
reservoir and weir at the electric light station, and the borough engi- 
neer has been authorised, in conjunotion with the electrical engineer, 
to prepare forthwith plans, estimates, etc., for the widening of the 
existing reservoir. 

Newcastle and District Electric Lighting Co.—The directors 
have decided to issue debentures to the amount of £30,000, bearing 
interest at 4 per cent. per annum, The debentures are offered at par 
to tho present shareholders acoording to the amount of shares and 
debentures they hold. 

Slough.—The Board of Trade's consent to the Urban District 
Council relates only to the purchase of so much of the Slough and 
Datchet electric supply undertaking as is in their district, the Eton 
Rural District Council being thus empowered to acquire the Datchet 
portion in 42 years' time. 

Long XEaton.—A communication from the Battersea Borough 
Council, asking them to support a Bill empowering local authorities 
to suppl olectrical fittings to householders, was considered at the last 
Urban District Council meeting, and Sir Walter Foster written to, 
asking him to support the Bill. 


Dewsbury.—The members of the Dewsbury Corporation on Tuesday 
paid their first official visit to the now completed electricity works to 
witness the starting of the last new engine by the Mayor (Alderman 
Kilburn), The steam-raising plant consists of three Lancashire 
boilers, and the generating sets comprise seven engines of 1,000 h.p. 


Stock Exchange.—Applications have been made to the Stock 


Exchange Committee to appoint a special settling day in and to grant 
* Columbia Electric Railway Company's 


& beri to the Britis 
£175,000 44 per cent. Vancouver power debentures of £100 each, and 
6,000 5 per cent. cumulative perpetual preference sharea of £10 each 


fully paid. , 
Blast-Furnace Gases.— We are informed that the Blast-Furnace 
Power Syndicate, Limited, have received, amongst others, an order for 
& Thwaite-Gardner blast-furnace gas-trestment plant, from the York- 
shire Iron Company, Limited, to deal with over two million cubic feet 
of gas per day, which is to be utilised for supplying a gas-dnven 
blowing engine. 

Walsall —The last report of the electricity department states that 
the total number of consumers supplied on Feb. 28 last was 257. 
During the past month the total units generated at the station was 
76,238. The total output from the main generators was 73,611 units. 
The total units from the transformers was 67,515 (estimated). The 
machinery was run for 626 hours. 


Searchlights.—On Saturday Captain Martin, R. E., and Mr. Chas. 
Turnbull, electrical engineer for the borough of Tynemouth, con- 
ferred with the officers of the Tynemouth Volunteer Life Brigade as 
to the installation and working, etc., of the proposed searchlight. 
Captain Martin and Mr. Turnbull will prepare a scheme for the con- 
sideration of the committee. A subsidiary light may be required. 


Lowestoft.—No further expenditure is to be incurred upon the 
batteries, but another balancing plant, which will in any case be 
required for use in connection with the tramways, will be added at a 
cost of about £800. It is stated that the day load is increasing 
daily, and an engine will have to be run almost day and night; 
therefore the batteries are not of so great importance as in the past. 


Somerset and District Electric Power Bill.—Further notices of 
opposition in committee of the House of Lords to the Somerset and 
District Electric Power Bill have been lodged at the Private Bill Office 
of that House by the Earl of Selborne, the Corporation of Glaston- 
bury, Radstock, and Kingswood, Street, and Bradford-on-Avon Urban 
District Councils, and the Warmley and Barton Regis Rural District 
Councils. 

Brush Electrical Engineering Co.—The directors have decided, 
subject to audit, to recommend payment of the full dividend of 6 per 
cent. to the preference shareholders for the year ended Deo. 31, 1962, 
leaving a sum of about £1,187 to be carried forward after placing 
£6,500 to depreciation reserve fund and £5,000 to general reserve 
fund. The share transfer books of the Company will remain closed 
until April 2, 1903, inclusive. 

Poplar.—The Electricity Committee of the Borough Council have 
adopted a report from the sub-committee appointed to consider 
suggested positions for arc lamps for the extensions in the northern 
part of the borough, proposing an addition of five lamps to the 
amended scheme of the engineer, involving a cost of £361. 15e. 9d. 
The amount is covered by the original estimate of £5,194 approved by 
the Council for these extensions. 


Royal Institution.—Recent exhibits in the library included some 
fine specimens of scientific apparatus by Messrs. A. Gallenkamp and 
Oo., Limited, 19 and 21, Sun-street, Finsbury-square, E. O.; special 
Röntgen X-ray apparatus by C. E. Müller, Orme, and Co., 148, High 
Holborn, London, W.C., and Manchester; and sets of electrical 
pyrometers and accessories manufactured by Mr. James Pitkin, 56, 
Red Lion-street, Clerkenwell, E.C. 


Pollokshaws.—The question of the introduction of electric light 
came before the last meeting of the Town Council. It appears that 
there is a piece of ground adjoining the river where, with the consent 
of Sir John . the necessary plant might be put down. 
Several members of the Council spoke favourably of the proposal to 
light the burgh throughout, and ultimately the Streets Committee 
were instructed to consider it and report. 
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of this SQ SHY states that the works supplying Blyth, Spennymoor, 
and Alnwick were in running order at the end of the year. The 
Hebburn station is expected to be working soon. At the end of the 
year there were 894 consumers. Further stations are being opened 
out, and arrangements to supply Whitley and Monkseaton are in 
progress. Sir Thomas Richardson and Admiral Oleveland seek 
re-election as directors. 

Cardiff.—A memorial from the tenants of the High-street Arcade, 
requesting better lighting. has been referred to Mr. A. Ellis, electrical 
'ngineer, Electricity will be substituted for gas in the lighting of 
Mount Stuart-square. There were now 806 private consumers of elec- 
tricity, and consumers equivalent to 1,118 8-c.p. lights waiting to 
have their places connected with the mains. The Taff Vale Company's 
application for the installation of electric light at Penarth Harbour is 
before a sub-committee. 

Rodditeh.—At a recent special meeting of ratepayers protesting 
against any further capital expenditure upon the electric lighting 
scheme until the opinion of a thoroughly qualified electrical expert 


had been obtained, Major C. F. Milward and Messrs. G. E. Leach 


and W. J. Llewellyn were appointed to act in conjunction with the 
members of the Council in is selection of the electrical expert. The 
Urban District Council have now appointed representatives to meet 
them and to consider the undertaking and report to the Council as vo 
the selection of tlie expert. 


Electric Light in Cottages and Small Houses.— Messrs. R. J. 
Nicholson and Co., 26, Cannon-street, Manchester, have just issued a 
small pamphlet dealing with electric light in cottages and small 
houses, with the object to remove some of the prejudice that appears 
to exist on the subject of wiring small property. We are informed 
that the information has been obtained by personal investigation in 
30 of the large towns in Great Britain, and is authoritative, and that 
a copy will be sent to any of our readers post free upon application to 
Messrs. Nicholson and Co. 


Ethiopic Telegraphs.—A great scheme of telegraph and telephone 
extension is being elaborated in Abyssinia, with the aid and sympathy 
of the Italian Government. Lieutenant Bardi, an Italian engineer 
officer, is entrusted with the realisation of the project, which contem- 
plates a line of wires connecting Addis Abeba, Asmara, and Harrar, 
and by linking these up with the Massowah network, bring Ethiopia 
into contact with the world at large. It is hoped that before long 
events in the Shoa interior, which now take a month to reach the coast, 
will be known in Europe within a week.—7" (lobe. 


Twickenham.-—At the last meeting of the Council a letter was read 
from Edmundson's Electricity Corporation, Limited, by the Highways 
Committee, calling attention to Section 15 of the London United 
Tramways Bill, 1903- in which powers are sought to be obtained for 
the supply of electricity practically to any person in the district in 
which tlie tramways run, and pointing out that such clause, if passed, 
would seriously injure the ae re order which the Council have 
power to purchase. The clerk reported that the provisions of this 
vlause had been dealt with, and objections tuken to the same in the 
pres which had already been presented by the Council against the 
Bill. 

Lichfield. —A deputation waited on the Board of Trade last week 
week with reference to the carrying out of the provisional order 
obtained by the Council. They have reported that the Board 
of Trade would not think of revoking the order until the Council had 
had due notice, and the Board would probably send a letter of enquiry 
in October next :1903) as to why the Council had not carried out 
their works, and that then would be the time for the Council to urge 
the Board to grant an extension. A resolution was by a recent 
meeting of the ratepayers' association in favour of the City Council 
laasing the powers obtained by them under a provisional order for the 
electric lighting of the city. 

London Gazette. —A first and final dividend of 1s. 113d. per pound 
has been declared in the estate of the Meyra Electric Company, Limited, 
78, York.road, King's Oross, payable any day (except Saturday) 
between 11 and 12, at Official Receiver's Offices, 33, Carey-street, 
Lincoln's-inn, W. C. The first meeting of creditors in the estate of 
the New Imperial Electric Lamp Company, Limited, Calvert’s-build- 
ings, 52, Borough High-street, London, will be held on March 24, at 
11 a.m., at 33, Carey-street, Lincoln's-inn, London, W.C. The part- 
nership existing between P. F. W. Simon, H. H. Berry, and E. 
Skinner, electrical engineers (trading as Simon, Berry, and Co.), 
78, Upper Thames-street, London, has been dissolved by mutual 
consent. 

Eastern Valleys.— The work of excavation for an electrical 
generating station has been started at Cwmbran by the South Wales 
Electrical Power Distribution Company. The company originally pro- 
posed to erect a station with plant of 75,000 h.p., but in view of the 
numerous applications for power, and the fact that a station with the 
plant des:ribed would take about 18 months to erect, the company have 
desided to proceed forthwith with a smaller station, with plant of 
2,250 h p., to supply the immediate wants of tho district, The laying 
of mains will shortly be commenced. At the present time installa- 
tions are in hand for the Cwmbran Brickworks Company and Messrs. 
Baldwin and Co., who contemplate extensive developments in their 
Ponty pool collier ‘es. 

Aberdeen. —The opening of the new electric station at Dee Village 
is to take place to-day. The station will be open for public inspection 
on Saturday. The Livhting and Fires Committee in their last report 
record the opinion that the lighting arrangements in the streets in 
which tramway cars are run, which at present are not lighted by elec- 
tricity, should be improved, They have approved of a model lamp of 
an improved design. This lamp, which would be fitted with an 
incandescent burner, would be substituted for the present gas-lamps 
along the tramway routes, the number required being about 400, and 
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the estimated cost £601. The committee will now ask the Council 
for powers to procure and accept tenders for supplying the lamps, and 
give the necessary instructions for their erection. 


Camberwell.—-Mr. Pelham, after consideration of the various 
representations made at the enquiry held on the 8th inst., is not at 
poene disposed to recommend that the clause to enable the Borough 

ouncil to purchase the undertaking of the London Electric Supply 
Oorporation at any time before the expiration of 42 years should be 
allowed to remain in the order. Mr. Pelham has not yet come to any 
decision as to what course he would recommend the Board of Trade to 
adopt with regard to the grant of the order, but has asked the Borough 
Council whether the omission of the clause above referred to would 
make any ditference in the attitude of the Council in regard to the 
application. The matter is before the special committee sitting on 
the subject and the General Purposes Committee for report. 


Exhibitions.—The international exhibition which it is proposed to 
open at Liége in April, 1905, will cover a total area of 45 hectares 
(111 acres) an importaut part of which will be reserved to foreign 
sections. The Belgian (Government will grant on the State Railways 
free return in tho case of foreign exhibits, and thé exhibition will be 
treated as an actual bonded warehouse, foreign goods intended to be 
exhibited being allowed provisional duty-free importation subject to 
being afterwards re-exported. The necessary measures will be taken 
for protectiug patentable inventions, industrial designs or models, and 
manufacturing or trade marks appearing at the exhibition. An inter- 
national art and industrial exhibition will be held at Limoges 
from May to September, 1903.  Particulars may be obtained from 
' l'Administration de l'Exposition," Limoges, France. 


Manchester.—A special meeting of the City Council has been 
called for March 18 to consider (1) the report of the Electricity Com- 
mittee on the position of the electricity department, embodying the 
report of Dr. Kennedy on the plant at the electricity generating 
stations; and (2) the report of the Special Committee rc Manchester 
Royal Infirmary. Dr. Kennedy’s report and the Electricity Committee's 
report have already been dealt with in previous issues, The reports 
were adopted on Wednesday, as well as the following resolution : 
„That as from and after March 31, 1903, the prices of electric current 
shall he, and the same are hereby, fixed at the rates specified in the 
following scale--viz : for lighting—(a) 54d. per Board of Trade unit, 
as measured by meter, with a minimum charge of 9s. 2d. per quarter, 
or (^) a fixed charge of £7 per annum per kilowait of maximum 
demand, and 13d. per Board of Trade unit as measured by meter ; for 
motors —(c) 1d. per Board of Trade unit as measured by meter for 
current consumed at the rate of 48 hours and upwards per weck, aud 
(7) a graduated increas: in price of 4d. per Board of Trade unit for 
current consumed for less than 48 hours per week.” 


Mexborough.—The Council have decided to apply for sanction 
to borrow £2,500 for contemplated electricity extensions, and to 
amalgamate a recent loan of £2,500 with the original loan on the 
undertaking. On Nov. 20, 1900, a Local Government Board enquiry 
was held for permission to borrow the sum of £18,000. Of this 
amount, £13,400 was required for electric light purposes, and £4,500 
for a refuse destructor. On March 15, 1901, sanction was received 
to raise £135,570 of the £13,400 asked for on account of the electrical 
part of the scheme, and the whole of the £4,600 required for the 
destructor portion. The works were formally opened on May 29, 
1902. When the Council came to a decision to light the town by 
electricity, it was at first only intended to adapt the existing 136 lamp 
pillars from gas to electricity. Afterwards the Council decided to con- 
siderably augment the street-lighting by 90 additional small lamps, 
costing £4. 108. each, 15 arc lamps at £20 each, so that new streets, 
not previously lighted by gas, might have the advantage of the new 
illuminant. These, with the extra lengths of excavating, cabling. 
etc., necessitated thereby, involved an additional outlay of not less 
than £2,200. Another item of increased expenditure, amounting to 
some £360, was on account of the Council's decision to substitute a 
three-core cable throughout the town for public lighting, in place of 
the two- core cable at first decided upon. On the other hand. there 
was a saving of £887. 13s. 6d. over the estimate of £1,750 for 
excavating for cables. 


Leioester.—At a special meeting of the Town Council on Wednes- 
day the report of the committee as relating to the financial statement 
of the electric lighting department was adopted. The departinent has 
spent a total of £211,843, including £30,777 overspent on capital 
account. The Chairman said it would not be very long before they 
would have to come to the Council and ask for powers to increase their 
eapital. From the revenue account it would be seen that they had 
spent £5,273 during the half-year, or an increase of £617 on the 
preceding half-year. Their tota! bad debts for the half-year amounted 
to ls. lid. The sale of current realised £12,916, or an increase of 
£2,961 ; for rent of meters, £462 ; making a total income of £13,574, 
which, after deducting expenses, left £8,275. Of that £3,043 was 
spent in interest charges, and £2,545 added to sinking fund, leaving 
a balance in hand for the half-year of £2,684, or an increase 
on the half-year of £1,777. The net profit for the year was £5,499, 
which the committee recommended should be again carried forward. 
The sinking fund was £17,291, and they had a reserve of £800. The 
half-year they had gone through in this department was the best they 
had had, and their profits were a record. The increase for the year 
had been about 15 per cent., which was no doubt a very creditable 
increase. The committee recommended that the protit should be still 
carried forward, so that if the question of renewals came on in the 
near future, they would be able to pay for them out of revenue, instead 
of coming on the rates. Their central station was now complete, and 
they had a station which could turn out more light than it was doing 
at present. If the present rate of increase continued they would be 
able for some time, with the plant they had in hand, to cope with that 
increase, 
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Alioa.—The Town Council have decided to supply current for 
motors on conditions, including (1) a flat rate of 2d. per unit on all 
earrent supplied ; (2) the firms supplied are to undertake not to use 
any current, except during the day and within certain hours so as 
not to increase the maximum demand ; (3) they are to bear the whole 
expense of laying cables from the present distributing mains to their 
property, but that in the event of the cables being laid at some future 

past their property they are to pay the usual ordinary rate at that 
time. The terms of supply are to be subject to revision at the end of 
the first year. 

Hammorsmith.—The Council have been considering a letter from 
the Hampton Wick Urban District Council, stating that its attention 

&d been drawn to Clause 15 of the London United Tramways Bill, 
1903, which, as framed, would enable the company to supply electrical 
power to any local authority, company, or person without obtaining a 
porion order for that purpose, and thus take the cream of any 

istrict, making it impossible for anybody to profitably supply the 
rest, and asking the assistance of the Borough Council in opposing the 
clause. The company is to be informed that the Council is strongly 
opposed to the elause, and requested to amend or delete it, aid in 

e event of their declining to do so, the borough member will be 
requested to oppose the clause in Parliament. It is stated that the 
engineer is testing some machinery at the present time with reference 
lis anaes the penny-in-the-slot system of supplying the electric 

ight. 


Portemouth.—The municipal telephones are so flourishing that 
some of the members of the committee are beginning to worry about 
it, says the Hampshire Telegraph. They are faced with tbe problem 
of meeting a demand for connections which has exceeded expectations. 
Since January 86 new applications have been received, over 30 in the 
last fortnight, and these bring the total up to 1,033 for Portsmouth 
alone. It has been found necessary to add to the present central 
exchange switch-table, and by transferring some of the county wires 
to the Portsmouth circuit another 70 places can be added without 
seriously interfering with the outside calls. In addition to the 1,035 
Portsmouth subscribers there are 310 in the country districts. The 
switchboard in the town hall will soon want extending, but the work 
wil come within the estimated cost of the exchange. Indeed, Mr. 
Bennett is satisfied that the whole of the work can be completed 


within the sum he originally specified, and as the subscribers come in 


so well, and the sinking fund charges do not commence till the end of 
this month, the concern may well be described as 1n a very satisfactory 
position. 

Surbiton.—The District Council have adopted the following report 
of the Parliamentary Committee on free wiring: '' We have received 
a letter from Meesrs. Callender drawing attention to the necessity of 
their adopting some system of free wiring in order to popularise the 
electric light, and pointing out that in the event of the Council 
taking over the undertaking difficulties would arise, owing to the 
fact that the Council had no power to borrow money for free wiring 

. Messrs. Callender are willing to provide the necessary 
capital for free wiring purposes so long as the undertaking remains in 
their hands,, and suggest that the Council should enter into an agree- 
ment that in the event of their taking it over they will apply for 
powers to acquire these wires and fittings, and if the application be 
refused by the Local Government Board, to collect and pay over to 
Messrs. Oallender a rental of 1s. 6d. per lamp per annum. We think 
the Council should not bind themselves to apply for these powers, but 
recommend that an agreement be made to adopt one or other of these 
alternatives at the Council's option, to be exercised if and when the 
Council take over the undertaking under the agreement with Messrs. 
Callender.” 

Mhidstone.—4A report is before the Council stating that it is 
necessary, in connection with the proposed overhead conveyor, to 
provide a weighing machine, and also an arrangement for moving the 
swinging arms which go over the river, so as to prevent same inter- 
fering with the river traffic. - The estimated cost ot these additions will 
be £100, and the committee recommend the work be carried out. 
When completed with the above additions the total cost of the con- 
veyor will be £950, as against an original estimated cost of £1,250. 
It is abeolutely necessary to provide for a more permanent and satis- 
factory water supply at the works, and tho engineer advises that in 
order to secure result the following expenditure is necessary : oil 
separator, £130 ; water softener, £100 ; a pump, £45 ; tanks, £50 ; 
contingencies, £30—total 8555. It is also recommended: That 
mains be laid at a cost of £807. That the charges for energy supplied 
to the following persons be as follows : Isherwood and Co., Limited, 
1d. per unit from May to September for power purposes only ; public 
library and curator’s house, 2d. per unit. That Messrs. Reed and 
Co.’s Grange Mill be supplied with energy at the same rates and on 
the same terms as at their Tovil Mill; the capital cost is estimated 
at £212. That a motor be ordered at a cost of £50 to be let out on 
hire on the usual terms. 

Grimsby.—Mr. Vignoles, electrical engineer, in his last report 
suggests the following new rates: for the first 100 units per horse- 

wer of motor per annum, 2jd.; for the next 1,500 units, 14d. ; 
hr the next 1,000, 14d.; above 2,600 units, 14d.; with cash discounts 
as follows: bills under £15 per quarter, 24 per cent.; and over £5 per 
month, settled monthly, 5 per cent. He also states that he has 
enquiries at present for motors that would consume current to. the 
value of over £200 per annum at the-reduced rate, with practically 
no demand on new plant at the station, as the motors would not be 
in use at the time of the heaviest lighting load. These enquiries 
would not result n business A pen rates. As 800 alternative 
system of charging he suggested the following: first units per 
quarter, 24d., with cash discount 24 per cent.; second 500 units, TM 
with 24 per cent. discount; all current above 1,000 units, 14d., less 
24 cent. discount. It was necessary to make an extension of the 
Sables in various parts of the town at an estimated cost of £2,510. 


Mr. Vignoles says that owing to the large number of s p in use at 
places of amusement, where large numbers were switched off during a 
performance, the voltage was unsteady, and complaints had been 
received from consumers. He suggested the erection of & sub-station 
either in Freeman-street market or in Riby-square at a cost of £754, 
including equipment. The above scales were adopted. The progress 
is shown by the fact that two years ago they started the works and 
provided for 12,000 8-c.p. lights, and now they supply 22, 000. 


Swansea.—Mr. Mackie, the Corporation's telephone manager, in 
his last report states that the underground work was going ahead 
satisfactorily, and that the pipes will be completed within a fortnight. 
It is anticipated the whole system will be in working order before 
June. The initial cost of £5 was all the liability subscribers would 
incur. Premises have been acquired at Martin-street, Morriston, and 
at Castleton, Mumbles. In accordance with the Act of 1899, the 
Corporation are in a position to claim intercommunication when they 
have half the number of subscribers the National Company possess, and 
they already have more than that proportion. At a meeting of the 
Tramways and Electric Lighting Committee on Monday a letter was 
read from the Harbour Trustees asking what the requirements of the 
Corporation would be with regard to the tramways crossing the North 
Dock bridge. The engineer said there were difficult questions to 
settle as to the getting of current across owing to the bridge being a 
swing one and decided that the harbour and Corporation engineers 
should confer on the subject. "The engineer reported that he expected 
shortly to be able to submit a scheme of penny-in-the-slot meters, the 
adoption of which, he thought, would do a great deal to popularise 
electric hghting amongst the working classes. The Anglo-French 
Nickel Company have asked permission to eregt a transformer for the 
purpose of lighting their Hafod Isha Works with a portion of the 
current supplied by the Corporation for power purposes. In order not 
to create a precedent, the Corporation decided only to grant this privilege 
where the current amounts to 100,000 units per annum, of which not 
more than one-sixth should be used for lighting, and referred the 
matter to a sub-committee. Other demands for lighting were reported. 
It was decided to ask the Tramway Committee to look after their 
guard wires and to ensure safety at places where trolley wires are 
contiguous to telegraph wires. 


Bradford.—Amongst the many thriving classes at the Brad- 
ford Municipal Technical College, not the least successful is the 
electrical engineering section. Like other departments, says the 
Yorkshire Daily Observer, it has its deficiencies, but they lie, of 
course, in the direction of equipment. At present a somewhat 
old-fashioned plant is  possessad for demonstrating continuous 
current, but there is great need for facilities for imparting instruction 
in alternating currents, now of great importance in connection with 
power transmission. In view of the large number of day atudents now 
in attendance, the Technical Instruction Committee have been con- 
sidering proposals made by the head of the department (Mr. G. F. 
Charnock) for putting down a small plant, consisting of a rotary 
converter, single and three phase transformers, and single and three 

hase motors, togéther with switchboard and other arrangements. It 
1s to be hoped that the committee will find it possible to meet the 
needs of the students and to bring the department up to the standard 
of other well-equipped colleges. Some additions are being made to the 
existing plant in the college workshop, and already a 10-h.p. motor, 
designed and built entirely in the department, has been acquired in this 
way. A deputation representing the Bradford Chamber of Trades waited 
upon the Electricity Committee of the City Council last week with a 
ue for a reduction of the price charged for electricity used for 
lighting purposes. It was stated that several large consumers had 
obtained estimates as to the cost and potentialities of private installa- 
tions, and had found that electricity could be produced for less than 
24d. per unit. In these circumstances the deputation submitted that 
the present charge of 44d. per unit was too high, and suggested that 
Sd. would be a reasonable charge. The Chairman of the committee 
(Mr. C. E. Dowson) pointed out that the committee had always been 
ready to make special arrangements with large consumers, and were 
still prepared to doso. The question of a general reduction, however, 
depended upon the cost of working. It was estimated that the profits 
of the electricity department for the current financial year would amount 
to £1,200, but in 1901 there was a loss of £1,700, and in 1900 a loss 
of £1.100. As the result of the current year's working was known— 
i.e.,at the end of the present month—their request would receive 
careful consideration. 

Bath.—A meeting of the Electric Lighting Committee was held 
last week, and at the close of the proceedings the following report 
was issued to the Press, for which we are indebted to Keene's Bath 
Journal: The committee have very carefully reconsidered the con- 
dition of the electric light undertaking, and have obtained a further 
report from Mr. Manville and Mr. Teague, and have fully discussed 
the matter with Mr. Teaguc, who advises them that the adoption of 
the smaller scheme would involve the city ultimately in a loss of 

20,000, owing to the impossibility of fixing the machinery in its 
proper position unless some new building is erected. Mr. Teague 
also reiterates his opinion that, if the Council determine to retain 
the undertaking under their own control, the larger scheme should be 
carried out at once to permit of efficient and economical work. 
The committee point out that both Mr. Manville and Mr. Teague 
have never varied in the advice they have given to the Council, 
and the work that was carried out last year was intended 
to provide for last winter’s load to guard against the risk of 
a breakdown pending the decision of the Council as to the future 
of the undertaking. The committee have come to the decision to 
advise the Council not to part with the undertaking, and now recom- 
mend the Council: (1) to definitely adopt the policy of gradual change 
over of the central area of the city to the continuous-current system ; 
(2) not to spend any money upon the works of a temporary nature. 
As, however, the Council are not prepared to sanction the immediate 
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expenditure of £50,000, the committee suggest that authority be 
given to borrow the sum of £25,000 during the current year in works 
which will form a part of the scheme recommended by their engineers. 
The sum of £12,906 will have to be spent in the following year to 
complete the essential portion of the scheme. The engineers assure 
the committee that in this way, whilst the expenditure for this year 
need not exceed the sum now mentioned, the whole arrangement 
would be of an approved type without the necessity for wasting any 
money in the further work hick will be carried out next year forming 
the latter portion of the contracts to finish the original scheme." The 
report advising the Council not to entertain any further proposals for 
the disposal by lease or otherwise of the undertaking was carried on 
Tuesday. The Council also adopted the recommendation to ex pend 
£25,000 this year on necessary works as part of the scheme of recon- 
struction and extension costing £50,000 first recommended by the 
consulting engineer, Mr. Manville. 


Italy.—In his report on the foreign trade of Italy for the year 1901, 
Mr. Stophen Leech, second secretary to H.M. Embassy at Rome, 
according to the Board of Trade Journal, stated that the non-existence 
in the country of coal has of late caused Keen attention to be paid to 
the motive power contained in the numerous natural and artificial 
falls of water in Italy. These have been estimated as 7 capable 
of 1 10,000,000 h. p., and it is anticipated that a still further 
impetus will be given to industrial enterprise by the application of 
electricity derived from this souree. A future would thus appear to be 
in store for many Italian undertakings which have hitherto relied 
entirely upon foreign coal. The year 1901 has seen the inauguration 
of the Vizzola-Ticino Electric Supply Company, capable of producing 
23,000 h.p., which is intended to be utilised by the manufacturing 
districts in the neighbourhood of Milan. Many other, electric 
supply companies of lesser importance have been or are in course 
of being established with the object of supplying motive power to 
various industries. When it is considered that Italy annually 
consumes 5,000,000 tons of coal, the greater portion in industrial 
undertakings, the importance of this development cannot be 
overestimated, especially by the United Kingdom, which exports 
4,500,000 tons of this amount (Foreign Office, Annual Servis, 2,933). 
Several short electric railways are now in operation which have given 
satisfactory results, and there is a proposal to connect the capital with 
Naples by means of a direct and fast line of electric traction (Foreign 
Office, Annual Series, 2,935). With regard to electrical enterprises, 
the consul states that the Municipality of Venice has granted a con- 
cession for the supply of electricity for industrial and illuminating 
purposes in the town to an Italian company, with a capital of 
0.000, 000fr. (£240,000), which has been formed to utilise water power 
in Venetia. The river which will furnish the current is the Cellina, 
in the Friuli, running down in a narrow channel, near the Mount 
Cavallo, for about 84 English miles. Only about 15 cubic yards 
of water, taken in the narrow passage near Barcis, are required 
for the execution of the project. The hydraulic and elec- 
tric works of the first plant will probably be completed 
in about two years, and an energy of 6, h.p. could then be 
supplied to Venice. By a decree issued last year the Government 
reserved absolute control over all water sources to be employed for 
conversion into electrical power, and all projects and concessions have 
to be submitted for sanction to the prefects. There are several other 
schemes of this nature under consideration, aud there will soon be a 
large development in the utilisation of water power, with a conse- 
quent increase of manufacturing industries, as mountains and hills, 
with plenty of rivers and waterfalls, intersect these provinces. If these 
enterprises are successfal, Italy will. it is said, no doubt become to a 
great extent independent of foreign coal supplies for her industries. 
At the close of his report the consul writes as follows; '' Although 
the project for the adoption of electric launches for the public service, 
which was laid before the Municipality by some Venetian gentlemen 
& couple of yesrs ago, has, for various reasons, fallen through, I 
believe there would be a good opportunity for a sound British company 
to lay a serious proposal before the Municipality, which, I presume, 
would not be viewed with disfavour by the Town Council, inasmuch 
as the steamers running on the Grand Canal are alleged to damage, 
by & gradual process of erosion, the foundations of the historical 
palaces on the canal. Moreover, the continuous smoke of their engines 
is stated to injure the picture galleries. When the Cellina electrical 
works are in operation, the motive power will be easily obtained and 
stored for distribution to the launches. These should be of various 
dimensions, of a narrow t for passing through the small canals 
intersecting the town, and of a larger type for running on the Grand 
Canal ard the Venetian lagoon. The launches would in this way bə 
able to perform an omnibus service to all parts of the town, some of 
which are now entirely cut off. Au extraordinary development might 
also be given to the conveyance of passengers to the mainland and the 
neighbouring islands, in a quick, frequent, comfortable, and cheap 
way. The speed of the small steamers, since the fall of the Campanile, 
has been greatly reduced by order of the authorities, not to the advan- 
tage of the public service. No time should be lost in submitting the 

roject to the Municipality, and the Consulate would at any time be 
happy to render every possible assistance (Furciyjn Office, Annual 
Series, 2,955). 


PROVISIONAL PATENTS, 1908 


MARCH 9. 

5400. Improvements in or relating to eleotrical ignition 
apparatus. John James Horne, 9, Exchange-chambers, 
New-street, Birmingham. 

5441. An improved form of electric light. Sir William Ramsay, 
University College, Gower-street, London. 
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5493. The Inomel instantaneous electrical photographic 
flash-light. Charles Arden Copinger, Henry William 
Thomas, and Francis McElroy, 35, Bold-street, Moss Side, 
Manchester. 

5448. Electrolytic zincing process. Ignaz Szirmay and Ludwig 
von Kollerich, 23, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

5452. Improvements in holders and connections for electric 
incandescent lamps. John Robert Quain, 65, Chancery- 
lane, London 

5458. Method of sending and receiving electric currents. 
Walter Hepworth, 1, Marine-parade, Dovercourt, Essex. 

5471. Improvements in lightning arresters. Julio E. Cordovez, 
535, Chancery-lane, London. (Date applied for under Patents 
Act, 1901, April 19, 1902, being date of application in 
United States.) (Complete specification.) 

5480. Improvements in or relating to electric gas-lighters. 
Alfred Julius Boult, 111, Hatton.garden, London. Electric 
Contact Company, United States.) 

5492. Improvements in apparatus for measuring electric 
resistances. Sydney Evershed and Evershed and Vignoles, 
Limited, 1, Queen Victoria-street, London. 

5494. Improvements in electric motors and regulating devices 
for railway trains or vehicles actuated by electrical 
energy. John Smith Raworth, 46, Lincoln’s-inn-fields, 
London. 

Marcu 10. 


5508. Improvements in wireless telegraphy. Henry Cunyng. 
hame, 134, Cromwell-road, London. 

5520. Improvements in dynamo electric machines and 
motors. Thomas Albert Briggs Carver and Textile 
Appliances, Limited, 8, Windsor-quadrant, Glasgow. 

5545. Improvements in or relating to electric lamps. William 
Fairburn-Hart, 50, Wellington-street, Leeds. (The General 
Electric Company, United States.) (Complete specification.) 

5561. Improvements in or relating to dynamo - electric 
machines. Ferdinand Porsche, 111, Hatton garden, 
London. 

5578. Improvements in electric arc lamps. John James 
Rathbone and Eric Rivers Smith, 173, Fleet-street, London. 

5574. Improvements in or relating te electrodes for use 
with high-frequency ourrents and other electrical 
appliances. Harry William Cox and Oharles Wray 
Maunsell, 9, Cursitor-street, Chancery-lane, London. 

5587. Improvements for mouthpieces of transmitters and 
receivers of telephones and speaking-tubes. Wilfrid 
Campbell Latham and John Tyrrell Boyes, 3, Ooleman- 
street, London. 


Marcu 11. 


5617. Improvements in sparking plugs. John Grice Statter, 
Norfolk House, Norfolk-street, Strand, London. 


5619. Improved electrical connection between terminal and 
trolley head of electric tramoars. Thomas Beaumont 
Birkby, Woodfield Mills, Liversedge, Yorks. 


6643. Improvements in or relating to certain classes of 
electrical metering and recording instruments 
provided with or working in conjunction with clocks 
running at normal time. Electric and Ordnance 
Accessories Company, Limited, and Leonard James Aron, 
24, Temple-row, Birmingham. 

5646. Improvements in electric aro lamps. John William 
Ewart, 11, Burlington-chambers, New-street, Birmingham. 

5660. A new or improved coil or combination of coils for 
inducing electric currents. Charles Chalmers Fontaine, 
1, Valentia-road, Brixton, London. 

5697. Improvements in electric controlling or switoh devices 
suitable for use in connection with electric arc and 
incandescent lamp oircuits and for other purposes. 
Thomas Watling Peckham, John James Glass, and Jesse 
Coleman, 46, Lincoln’s-inn-fields, London. 

5998, Improvements in lamps with electric lighting device 
and supplemental wick. August Ludvig Lind and Carl 
Heldé Carlsson, 35, Cannon.street, London. (Complete 
specification.) 

Marcu 12. 


5725. Improvements in and relating to the overhead equip- 
ment of electric tramways and oars therefor. James 
Townley Pearson, 8, St. James's Hall, Burnley. (Complete 
specification.) 

5748. Improvements in apparatus for indicating the presence 
of leaks on electric cirouits. Reuben James Bott, 11, 
Southampton-buildings, Chancery-lane, London. 

5748. The reversible push (electric bell). Joseph Neville 
Eustace and William Smith, 78, Hartnup-street, Liverpool 

6744. Improvements in electrical measuring instruments. 
William Clark Fisher, 24, Albany-road, West Ealing, 
London. 

5784. Improvements in and relating to Hertzian wave 
telegraphy. Sir Oliver Joseph Lodge and Alexander 
Muirhead, 323, High Holborn, London. 

5796. An improved electromagnetic stopping device for 
shuttle embroidery and similar machines. Richard 
Beyreiss, 27, Ohancery-lane, London. 


Marcu 15. 

8824. Improvements in or relating to the construction of 
trolley wheels used in overhead electric traction, 
also applicable to other friction wheels. Michael 
Mattok and Arthur Whittaker, 5, John Dalton-street, 
Manchester. 

5845. Improvements in the construction of electrodes for 
storage batteries. Henry Francis Joel, sen., 74, Windsor- 
road, Forest Gate, London. 

5865. Improvements in and relating to electric brakes. 
William Kennedy-Laurie Dickson, 18, Southampton-build- 
ings, Chancery-lane, London. 

5873. Improvements in electric arc lamps. Thomas Hamilton- 
Adams, 4, South-street, Finsbury, London. 

5888. An improved automatic cut-out switch. Charles Richards 
Heap, 1, Queen Victoria-street, London. 

5891. Improvements relating to electric batteries. Joseph 
Portalier, 45, Southampton - buildings, Chancery - lane, 
London. (Date applied for under Patents Act, 1901, 
Sept. 13, 1902, being date of application in Belgium.) 
(Complete specification. ) 

5892. Improved manufacture of electric insulating material. 
Paul Staedtefeld, 111, Hatton-garden, London. (Complete 
specification.) 

5893. Improvements in clectric sparking plugs. William 
Phillips Thompson, 322, High Holborn, Londón. (August 
Vogel and Rudolf Egg, Switzerland.) (Complete specifi- 
cation.) 

Marcu 14. 

5911. A smoke-actuated electric fire-alarm. Alfred William 
Turner, Cobden-buildings, Corporation-street, Birmingham. 

5918. Improvements in and relating to a switch for use in 
charging storage or secondary batteries. William 
George Heys, 70, Market- street, Manchester. (The 
Hutchison’ Acoustic Company, United States. ) (Complete 
specification. ) 

5937. Improvements in controllers for electric motors. John 
Bush and Matthew Thomas Medway, 90, Lausanne-road. 
Peckham, London. 

5938. Improvements in and relating to ‘conductors and 
collectors for electric railways and tramways. 
Donald Kempt, 96, Buchanan. street, Glasgow. (Complete 
specification.) 

5944. Improved holder for incandescent electric lamps and 
the shades for same. Conrad Edward Zimdars, 52, 
Chancery-lane, London. 

5969. Improvements in electrical signalling — Üà for 
electrio tramways. James Ernest Spagnoletti and the 
Electric Railway Signalling Syndicate, Limited, 53, 
Chanoery-lane, London. 

5973. Improvements in intercommunication ORERE wall 
sots and the connections or wiring thoreof. Joseph 
Berliner and Isidore Bernard Birnbaum, 322, High Holborn, 
London. (Complete specification. ) 

5984. Improvements in holders particularly for incandescent 
electric lamps. Theodor Gajowski, Franz Wielitzek, and 
Johann Zymelka, 18, Buckingham-street, Strand, London. 

5089. Improvements in connection with electric sparking 
devices especially intended for firing the charges in 
internal-combustion engines. Edward Franklin Bradley 
and Henry Edmunds, 47, Lincoln’s-inn fields, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 2, 1908. 
1902. 
3250. Mercury vapour electricity lamps. Schattner. 
5952. Electric arc lamps. Thompson. (Sander.) 
6978. Reotifiers for single or polyphase alternating currents. 


Nodon. 

6259. Brakes for electric tramoars and like vehioles. Trube 
and Chapman. 

6434. Method for testing or gauging steel magnets in 
respect of their magnetic power. Brander. 

6558. Telegraph poles or the like. Bourgeat. 

6653. Eleotric switches for controlling electrio motors or 
other electric cirouits. Bray. 

6817. Telephone sets. Kingsbury. (Bell Telephone Manufacturing 
Company.) 

7125. „ ezonising and oircuit-breaking apparatus. 

tern. 


7195. Arc lamps, more especially of the typo known as 
“projector” aro lamps. Oliver. 

7290. Electric incandescent lamps and means for connecting 
the same in electric circuits,  Leeves-Johnson. ` 

$181. Devices for controlling polyphase and alternating- 
current motors. Spielter and Dunker. 

$456. Electric ignition devices for gas or oil motors. Bryan 
and Bayley. 

9488. Mountings or fittings for incandescent electric lamps 
for illuminating shop windows or for outlining 
buildings or other illuminations or other analogous 
purposes. Beuttell. 
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10528. Galvanic batteries for shot firing in mines or other 
works. Cook. 

12207. Electrothermic ventilator. De Mare. 

12604. Coils for dynamo-electric machines. Lohner and Porsche. 

15312. Aooumulators or secondary batteries. Génard. 

20557. Electrical control of the water supply of lavatories, 
bath tubs, shower baths, and bowls. Waterman. 

224214. Electromagnetic releasing mechanism for electric 
switches or cut-outs. Dorman and Smith. (Date claimed 
uuder Patents Rule 9, Oct. 15, 1902.) 

27657. Arc lamps. Carbone. 

$7934. Telephonic instruments. Heys. (Hutchison Acoustic 
Company.) 

28092. Arc lamps. Carbone. 

28104. Switches for double-filament electric lamps.  Lobenthal 
and McCullough. (Dite applied for under International 
Convention, May 22, 1902.) 

1903. 

1516. Circuit breakers or intcrrupters for the electric igniting 
devices of automobiles worked by internal-combustion 
engines. Fouet. 

1598. 5 ignition apparatus for explosion motors. 

Wrron, 

1980. Auxiliary contact devices for  eleotrical switch 
apparatus. Siemens Bros. and Co., Limited. (Siemens 
uud Halske Actiengeselischaft. ) 

$251. Electric switchcs for controlling circuits for lighting, 


heating, and for other purposes. Lundberg and 
Lundberg. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. er Last price 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. $-d 
Aron Electricity Meter, 17 We Cum. Pref. Shares, 1-125,000 1 .. iri 


„/// dun XU a nna 1335 
British Insulated and Helsby Cables, Ord., 1-70,000 ...... 5. us 8 
= Cum. Pref., 1-40,000 .................. 5 .. 02.106 
2 er cent. Mortgage Debentures ................ 100 .. 1021 
// us Ee umo Ge, EXC 100 .. 102-106 


British ae . Co., 44 per cent. lst Mort. Deb. 


Stock Ri MMC "X ——————n 1 103-105 
British Westinghouse Elec. and Manuf.. 6 per cent. sd 6 .. 6-61 
——— 4 per cent. Mortgage Debenture Stock . 2 .. 102-104 
Brush Electrical Engineering, Ordinary, Nos. 1- 105, 731.. 2 1-14 
— Non. Cum., 6 per cent. Pref. .................... 2. 2 12 
44 per cent. lst Debenture Stock ........ Sd tea 100: .. -102 
cent, 2nd Debenture Stock ................ 100 .. 91-96 
Callender’s Cable, Debenturee sq ꝙ 100 .. 108-112 
Or eva hte s Sex ERE ERE eA 6 . 134-14, 
5 per cent. PRNl Intuit. 5 54-6 
Crompton and ooo e 3 . 243 
—— 5 per cent. Debentures es 100 102-106 
Edison and Swan United, A" Shares, 1 -99, 11 yss 2» 
— A“ Shares, 01-017, 2 8 y 
5 per cent. De Den REOS "———— 100 .. 
4 per cent. Deb. Stock, Red. .................... 10 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2. l2 
7 per cent, Cumulative Pref. .................... 2. 
4 per cent. Perp lat. Mort. Deb. .100 .. 102 
General 3 Compan pany CI: (1900. € 6 die cent. Cum. Pret... 10 .. 10-1 
— r coent., lst Mort. Deb. Stock ................ 100 .. 100-1 
W. T. Her ey's Telegraph Works. Ordiness „ 5 . 15-16 xd 
Hi per cent. Preference ̃ D as 5-54 xd 
per cent. Debentures .................... e 100 .. 107-111 
India Tub r, r, Gutta Percha, and Telegraph Works 10 10105 
4 per cent. Debentures ess 100 .. 101-104 
Parker, Thos., Limited, Ordinary ........................ 10 .. 144-164 
Telegraph Construction and Maintenance ...............- 12 .. 39 
5 per cent. Bonds 100 .. 101-104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201- 1010 T i-1 
—— 4, per cent. Deb. Stk. Certs., Red. and Conv. .... 100 .. 120-123 
Bournemouth and Poole, Ordinarv .... M NR 10 .. 134-145 
—— 44 per cent. Cum. Pref., 7,501- 15.0oooh ; 10 .. 11 
0 ber cent. Cum. Second Pref., 15, 001 22, 500 10 .. 10411 
per cent. Debenture Stock, Rel... 100 .. 1051 
8 Rent) Electric Light and Power ps M per cent. 
T lst pug pee r o of es 104.407 
rompton an n, nary ee ee ev -103 xd 
7 per cent. Preference esee b .. 94-104 xd 
Calcutta Electric zic Suppi £o , Ordinary, Nos. 1-20, 000.. b .. 8 
os. 20,001-50,000 .........sssseseseeseesssoseoo B is 7 
Cambridge Riectrie Supply Company, Ltd., £10 Ord. .... 8 1 
— £10 Ord. 6 .. 10 
Central Electric ‘Supply, LA., 4 per cent. Guar Deb. Stock 100 .. 106-1 
Charing us and 1 Nos. 50 ,001-70,000 ............ 5 9- 
RE cent. Cum. Fr.... ves 6 .. 54-6 
a ity Undertaking,” 44 p.c. Cum. Pref., e 50 sä 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. .. 104-1 
Chelsea Electricity Suppl. enn 105 is xd 
44 per cent. Debentures ........................ 100 . 109.112 
City of London, Ordinary.......................... . 10 .. 94-104 xd 
6 per cent. Cumulative Pref. .................... 10 .. „ 5 tem 
9 per cent. Debenture Stock .................... 100 "E 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. .. 103-106 
County of don and d Provincial, Ordinary........ 0 — 8 1 
6 per cent. Cum. Pref. .......................... x -l 
44 per cent. Debentures Prov. Certs. All Rd. 100 .. 109-112 
Edmundsons' Electricity Corporation, Ordinary, 1-17, 00 6 .. 7 
A Pes cent. Cum. Pref. ios iosiekd os ssas Quei ens 5 .. 
r cent. First Mort. Deb 100 .. 106-1 
Blocire Lt Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pl., 1-20, 000 5 97100 
per cent. Debenture Stock, Red.... 100 el 
— V Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 .. 
per cent. First Deb. Stoc k, Red.. 100 .. 102-1 


Hove Elec lie Lighting, Limited, Ord., 1-11,000 .......... 5 .. eri 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21, O00 5 ri xd 
4 per cent. Debenture Stock, Red. oce as 100 . 
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Name. ot Last price. Name. Ep Last price 
g g £ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 104-107 British Electric Traction, Ord., 1-500,000 & 60,001-90, Ph 10 .. EID 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 6 per cent. Cm. Pf., 30 001-60,000 .. bg eee 10 .. 12 
London Electric, Ordinary ...................... een 8 24-23 5 per wey e . Stock .........- 100 . 124. 
6 per cent. Pree˖e fi ..ꝑO cee B: -6 xd Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 .. 2424 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 103 * A6 per cent. Cm. Pf., 1-40,000 .............. bdb .. 95i 
Metropolitan, Ordinar N ͥ˖Vq 10 .. 18-1 B 6 per cent. Cm. Pf., 1-27,600  .............. 6 
———-44 per cent. First Mortgage Debenture Stock .... 100 .. 108-11 ——_ 5 per cent. Deb. Stock, Red. ee ee eee 100 106-1 
34 per cent. Mortgage Debenture, Red. .......... 100... 98-101 Prov. Cert., all paid 100 .. 98-101 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 .. 9-94 Cape Electric Tramways, Nos. m ONG Lo era rr VES l2 24-24 
Preforeto8.. 2262565060 es eC ERCERYS EET ER YE 4 a City of Birmingham Tramways, 5 per cent. Cum. Pref... 10 
Notting Hill Electric Lighting 190 ; 14-15 xd 4 per cent. 1st Mortgage b 1-3,000 (1917) 100 .. 101-1 
r cent. First Mort. Debs., Nos. 1-500 (Reg.) . 101-104 Colombo Electric Tramways and Lighting, 5 per cent. lat 
Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ ur . — 55xd Mortgage Debenture Stock, Red.. 00 102-104 
4 per cent. Debenture Rtock .................... 100 .. 93-101 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 15-14 
River Plate Electric Light and Traction, Deb............. 00 .. 79-84 5 per: n Cum, t eese esescuu e eda 10 . 11-12 
Royal Electrical 5 of Montreal, 44 per cent. First Debentures ....... esee ehe nnn 100 96-99 
Shares Mortgage Debentures ........................ 00 .. 101-103 Dublin United T (1896), Ord., Noa. 1-60,000 ...... 10 .. 1514 
Sm Markets Kleotrie Supply, Ltd., Ord., 1-120000 .. 5 88.8 —— 6 per cent. Pref., Nos. within 1-60,000 .......... 10 15-16 
cent. Debenture Stock .................... 100 .. per cent. Mort. Debs., 1-5,000, Red 100 
South Lon D ME T" 5 .. 34-3 Imperial ways, Ordinary.............. . all 22-224 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 . Wl 6 per cent. Cum. Prein. all 14-1 
7 per ent 8 5 .. 8.93 44 per cent. Deb. Stock ..................... eee 100 112-11 
34 per cent. Deb............. .... . 100 98-101 Isle of Thanet Electric 001.60.080 and Lighting, 5 per cent. 
Urban Electric Supply Co., Ordinary, 8-50, 0 // 5s Cum. Pref., Nos. 30,001-60,000 .................. ee 5 .. 4-4) xd 
5 per cent. ulative Preference, 50,001-80,000 5 .. 45. 4 per cent. Debenture Stock... 00 . 894 
Westminster, Ordinary .......... ... .  —  ............ 5 32-1 Kidderminster and District Lighting and Traction, Pref... 5 .. 34-4 
—— 5 per cent. Cum. Pref., 110, 101-138,241 . 5 . 64 63 London United Trys. (1901),5 per cent. Cum. Pref. ........ 10 108.10 
Electric Rail Metropolitan Electric Trama. Deferred, 1,000,001:1 318016 1 .. slg 76 
ric ways.— etropolitan Electric Trams., Defe [16-11 
Edi y 5 per cent. Cum. Pret., 500,001-814,016............ l.. 14 
Central London, Ordinar . q 100 .. 105-108 New 5 Traction, Ordinary CCC 1427 
4 per cent. Pref. .. JT 100 .. 18 17 6 per cent. Cum. Pref. ............. T „„ 10 24-54 
— rred aco»c9£020920490209999999€6 PES * 5 r cent. Mortgage Debentures, 1- 3 (Regd 1 
— 4 p.o. Deb. Stock (Prov. Script Certe., fully paid). . .. 116-119 Oldham, Aston, and Hyde Tramway, Ordinary........... E 10 . 104-103 
City and South London, Consolidated Ord inary . 100 . 753-764 5 per cent. m. Pret. J 8 10 lr 
——— 4 per cent. Debenture Stock .................... 100 .. 116-119 Perth Elec, Tram ways wt 5 per cent, 1 1 Mort. D Deb. Stk. 100 100.1 
—— 5 per cent. Pref. Stock "Ol ...................... 100 .. 130-133 Potteries Electric Teno Hin nary, 26 an 10 9.10 
" „ n» 8 IR 100 .. 12815 5 per cent. Cum. Pref., 1 500 „„ 1C .. 1011 
55 h g D174 2—2ũũ‚. . 100 .. 125.128 44 per cent. Debenture Stock..................-. 00 .. 106-108 
Liverpool 9 ed r cent. Pref. ..... — —— e — — Ca South Lancashire Electric Traction and Power Company— : í 
^ per cont, Mortgage Debentures, Rod. LIU. — lI 1010 210.78 6 per cent, Praferecs. . . . .. 1 .. 1 
Waterloo and City, Ordinary. , . 97100 ——— £528'093 44 per cent. Debenture Btook ........ 100 P.. 100 p.o 
ric mways.— 
F x Telephones.— 
Anglo-Argentine, 1-250, 00h . 5 .. 43-4 
ermanent 6 per cent. Debenture Stock, 1888.... 100 .. 125-1 National rior Preferred ................. ue naue 100 .. 98-100 
Blackpool and Fleetwood Tremro CCC 10 13-14 Deferred Stock ee rene . 100 .. 71-73 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 51-53 6 per cent. Cum. First Pref. .................... 10 .. 13-14 
A per cent. Cum. Pret., Nos. 1-7 75,000 cave Decent 5 bo —— 6 per cent. Cum. Second Pref. ....... — ess 10 .. 12-13 
per cent. Deb. Stk., Red., Lv Certs. all pd. 100 101-104 pd per cent. Non. Cum. Third Pref. .............. 5 
British Co bla Electric Railway Co., Ord., Nos. 1-20, 100 .. 69-72 — — 3 per cent. Deb. Stock, Red. .................... 100 .. 
Non.Cum. 5 per cent. Pref. Nos. 2 tur 05 100 92-97 — 4 per — Deb. Stock. Red. 22. 100 . 101-103 
—— 4 per cent. lst Mt. Debs., Nos. 1- 5,250 40each 40 104-106 p.c Ovtental Telephote and Blectrio Ocmoany .. -LL 1L £1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Tratte Returns for Increase or ingle tock Accounts for past year. | 
week decrease. 8 Operi CON a "I oe 
Ed | xc | Total | P | E e Weel ane 
Current o assengers ar miles as- Ar eof mile 
Ending — 1903 | 1902. Week | „ 1902. | 1901. Ending rec eipts carried. Sait * nger mile. track. 
: X £ £ ; | £ d. d. £ d. 
Aberdeen Corporation.......... Var. 12 839 543 + 295 + 9,932 194 171 May 3) 37,931 9,039,715 | 794,641 0-98 i 13:02 | 1,970 6°14 
Ayr Co ration uo wee pS BED " 4 4 320 $ 2 3278 P "m ! — m = == = == — | = 
i ramways ........ or EE E 82 : 45. ; = © — — = — — — — 
Bienen Cor poration occi. | . 15 7A 615 + 91 4 4.80) 2 24 | Dec. 31 33,561 5,769,224 | 648,114 114 | 124 | 1,398 , 74 
kpool Corporation.......... ve. 12 3523 Z1 + 52 + 1,016 16} 165 = = "NE NR = 
N Flestwood Tramways, , ił 2 205 + S33 + 323 164 163 „ 31, 30,923 2,049,677 584,989 |362 | 12:68 | 1,932 | 6:39 
Bolton Corporation ............ bon. 15 1.659 1,975 + 19 125 — — | — — — ES — 
Bournemouth Corporation NET 803 = = — 10 | — „ e — — — = 
: ; | 
Bradford Corporation .......... : „15 6,49 2,783 + 565 715.542 29 — | Z = z 7 B 
Brighton Corporation au doa lh musts „ 15 8 6 6&0 + 13 + 5,8214 6 — eu | a ETE a =F = — 
Bristol Tramways Company ....| „ 13 4.25 3996 239 5 513 514 7 ae a1, 192, 899 | 5,724,114 |130 | 938| 4,348 | — 
Burnley Corporation .......... „ 14 710 360 J 350 E . is. zs ae el — ES DIN 2S 
Cardiff Corporation 14 | 1,575 | | | | | 
l.i tnt m , EE T = EX 5 2d — E =e GR 
Carlisle Trimwa Company i LES — — — — „ Ad — 2,216,583 320,129À — = n 
Central London Railway........ . 14 7102 6782 | + 330 + 382| (3 „ 31/367,225 | 45,305,110 zs eso aia es = 
City and South London Haile) . 19 3,090, 300 + 9) + 2.259 6i En „ 91/165,003a@ 19,069,519a =a = E 
Cork E. T. and L. Company . . 12 84 3886. - 2 +t X4. — — = 5 xs e — — 
i 
Darwen Corporation q e E IM. "T 7 wae see i " "ETE ES 
Darwen-Hoddlesden ............ — — m un. Rem zi ; | i 
Dover Corporation ...........- „ 11 183 U2 16 | 3 = "C" ee MD SS 
Dublin & Lucan Electric Railway! ,, 15 91 Mi + å + 9% ^| = — 5,796 364,795 102,287 |381 1552] 859 | 768 
Dublin U. T., electric cars...... „ 0B 3.67 . + 2% 7 % 
Datua V. T eleme an ae. egy. ast Ge oar) Peron T8186 | 126,121 J 24,553,133 | 3,429,356 |126 | 884 2,740 | 520 
Dundee City Tramways ........ .d 2 68:4. — | | ae May is 26,058 ' 6,393,412 | 446,50 0 |140 | 1180 | — 
East Ham Corporation ........ "t 528 587 14+ 141, — — — | = = | x Im ud ordin d — 
rth U.D.O ee cs oes Feb. 13 135 . i+ 100. — | — 4 — — — — — — — -- 
AUT Corporation ........ . Mar. 14 12,835 10.921 | 41,999, 410.288 | 124 | 101 om 310 — : = 
Halifax Co ration „ 11 1.122 804 4+ 2235 + 6,150 | 30} | | — -- — -- — 
Huddersfel Corporation ...... „ 14 1,100 959 | + 242 — | - 3 | E —h — — — — 
Hull Corporation, E. S.. OM. 144 1.687 27 7 4.160 19 | 19 | „ 31 87,707, 21,065,999 | 2,218,696 |100 | 949| 5,003 | 507 
Kirkcaldy Corporation . 1M en. — WR — -- -- —- | = — — Pu = — — 
Leeds Corporation ...........-- veh.2]  4^62 4.710 552 439,089 | — | — ze = p = = = = — 
Liverpool Corporation.......... Mar. 7 9,078 9,812 | + 236 -+ 4,918 | 101 | 95 Dec. 51 504,304 108, 906,472 11, 705, 425 111 10•34 5. 000 6:88 
i | É 
rpoo head Rallw » 19, 1,514 1.50 — 64 4 1287 15 18 June 30| 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — 6 
Mende on Tens 9 ion „ 14, 30355 1,9915 1.121 — 35 255 Dec. 15 127. 852 28, 411. 699 | 2,767,444 1°08 1109 ! 3,551 — 
Portamouth Corporation — „, 14 1,402 1,185 : + 217 — — — Sept. 50, 47,651 S, De 137 653,197 124 |1517 „043 = 
Rochdale Corporation .......... | » 16 108 — — — | — je 08 — | — — — — 
C io „ 2 2.829 2.027 + 80 — Bde ie ue E — — — — — — — 
ahmed Corpora ilon Meuse dit „ 15 4,097 — = — 464 — Mar. 25 151. 87 | 49,176,631 | 3,791,995 |093 1201 4,140 | 7827 
Southampton Corporation ...... „ 12 79 79 + 69 — u n „ II 35,874 ^ 9,084,522 | 752,814 |0946 1l:à36| 3,760 — 
Aunderland Corporation ........ NET 15 1135 1005 — 10 — 11718 17°18 „ 31 57,307 13, 595, 808 | 1, 170; 270 101 |1175, 3,016 — 
Wallasey U. PD... a là 56 — E A. us e x e = ee | rea 
| ! PE — 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. . & Train mile. 
A Half-year’s figures. e Include rali and tram. d Total receipts. ? Including one section e ce 
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ON ELECTRONS * 
BY SIR OLIVER LODGE, F.R.S., VICE-PRESIDENT. 
(Continued from Supplement, March 13.) 


PART IV. 

The Electron Theory of Condiction and of Radiation.— 
Meanwhile the probability of the existence of electrons 
and the possibility of regarding them as the basis of all 
electric and of most other material phenomena had seized 
hold of the imagination of several mathematical physicists, 
notably of Dr. J. Larmor and of Prof. H. A. Lorentz. 
Both these philosophers endeavoured to trace all electric 
properties to the behaviour of electrons, usually, of course, 
in association with material atoms, and Dr. Larmor pro- 
ceeded to try and invent a possible structure in the ether 
which should have the properties of an electron, whether 
positive or negative, and so reduce a great part of physics 
to its simplest terms. This magnificent attempt at a new 
“Principia ” has not yet been finally successful, but a great 
mass of very suggestive material is to be found in Dr. 
Larmor's contributions to the Transactions of the Royal 
Society, and in his recent great summary called Ether 
and Matter,” which last, published by the Cambridge 
University Press as an Adams prize essay, is accessible, 
though barely intelligible, to all. Suffice it here to 
say that the electron constitutes the basis of the 
whole treatment, and that there is supposed to be no 
electric current except electrons in motion. They may 
move with the atoms, as in electrolysis; they may fly 
alone, as in gases; or they may be handed on from one 
fixed atom to the next, as in solids. 

Conduction —The possible modes of conduction or trans- 
mission of electricity are, in fact, three, which [ may call 
respectively the bird-seed method, the bullet method, and 
the fire-bucket method. The bird-seed method is adopted 
in liquids : it is exemplified in electrolysis ; the bird carries 
the seed with it, and only drops it when it reaches an 
electrode. The bullet method is the method in gases, as 
has been clearly realised by aid of the cathode rays; the 
space from cathode to anode represents the length between 
the breech and the muzzle of the gun, and the rest of the 
path is analogous to the trajectory of a bullet, which ulti- 
mately either penetrates or is stopped by a target, with a 
flash of light or other appropriate disturbance. The fire- 
bucket method must be the method of conduction in solids, 
where the atoms are not susceptible of locomotion and can 
only pass electrons on from hand to hand; oscillating a 
little in one direction to receive them, and in another 
direction to deliver them up, and so getting thrown 
. y into the state of vibration which we call heat. 

ut it may be observed that this need for motion, in order 
to pass electrons on, becomes less and less according as the 
body is less subject to the irregular molecular disturbance 
we call heat. It may be the expansion and molecular 
separation, or it may be the irregular jostling and disturb- 
ance, that impede easy conduction; but certainly conduc- 
tion improves as temperature falls, and transmission 
becomes quite easy at very low temperatures. The con- 
duction of heterogeneous alloys is a less simple matter, 
being probably mixed up with back E.M.F. developed at 
innumerable junctions, otherwise it would be instructive to 
examine the effect of low temperature on the conductivity 
of a metal which did not contract with cold. The extra 
conductivity of hot electrolytes is a totally different 
phenomenon; it is not true conduction, but convective 
locomotion of ions in their case. ! 

Metals are bodies in which the transfer of an electron 
from one atom to another is easy, demanding no force as 
long as the process is not hurried—a process of the nature 
of a diffusion ; insulators are bodies in which it can only be 
accomplished with violence. The transmission of vibra- 
tions along a chain of collected molcules may well occur 
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atomic satellite. 


through a not dissimilar kind of connection, and hence 
the conduction of electricity and the conduction of heat, 
though really different processes, may have many points 
in common. Most is known about electrolytic and gaseous 
conduction. In gaseous conduction the negative electrons 
fly free and fast; the positive charges travel slowly by 
reason of their association with matter. In liquid 
conduction both sets of electrons are associated with 
atoms, and travel only as ions at a slow diffusion rate, 
which was calculated by Kohlrausch, has been observed by 
myself and others, and is well known. The rate of trans- 
mission in solids can only be inferred, and it would appear 
as if in one class of solids the positive were able to travel 
fastest, whereas in ‘another class negative travelled fastest, a 
difference which is familiar in liquids. In acids, for instance, 
the positive charges travel much the quickest, because they 
are associated with light hydrogen atoms, and it is owing 
to the comparatively easy migration of the light or small 
hydrogen atom that acids are in general such good con- 
ductors. The Hall netic bend, like Faraday’s magnetic 
rotation, is a differential effect, and would be zero if positive 
and negative were equally acted on. In gases it is 
differential too, but there the negative charges are so free 
as compared with the positive, and fly so much more rapidly, 
that the Hall effect in gases, especially in rarefied gases, 1s 
very great in comparison with the small residual effects 
found in liquids and solida. 

Radiation.—But it is not only the progressive motion or 
locomotion of the electric atomic appendages that we have 
to consider ; we must assume also that they are susceptible 
of motion in the atom itself, either vibrating like the bead 
of a kaleidophone, or revolving in a minute orbit like an 
Indeed, it is to the vibrations or revolu- 
tions of the electrons in an atom that its radiating power 18 
due. Matter alone has no perceptible connection with the 
ether, a fact which is proved in my paper in the Philo- 
sophical Transactions for 1893 and 1897; it is electric charge 
which givés it any connection, and even then it has no 
viscous connection—there is no connection that depends 
upon velocity, or is of the nature of friction—it is purely 
accelerative connection; it is only when the charge vibrates, 
and during its accelerative periods, that it is able to ir- 
fluence the ether and carve it into waves— waves consisting 
probaby of alternations of shear, with no motion of the 
ether as a whole, but only a to-and-fro quiver of its equal 
opposite constituents over some excessively small ampli- 
tude—a kind of motion which coustitutes what we know 
as radiation. It is not the atom pulsating as a whole which 
disturbs the ether, but the pulsations or vibrations, or the 
startings and stoppings and revolutions, of its electric 
charge. But normal or air dp hese acceleration, involving 
nothing more than change of direction, is just as effective 
as actual change of speed. If an electric charge is able to 
describe a small orbit four hundred billion times a second, 
it will emit the lowest kind of visible red light. If it 
vibrates faster it will emit light of higher refrangibility, 
and the particular kind of radiation emitted by the atom 
of any substance, when in a fairly free state, will depend 
on the orbital period of its electrons: every frequency of 
vibration corresponding to a definite line in the spectrum. 

But, if this be so, radiation must be susceptible to 
magnetic influence, for a revolving electric charge con- 
stitutes a circular current, and if a magnetic field is started 
into existence with its lines threading that circuit, it must, 
while it is changing in intensity, cause the speed either to 
increase or to decrease, and so will either raise or lower 
the refrangibility. If, then, electrons are revolving in 
every direction and a magnetic field is excited, during the 
rise of the field the pace of some will be increased and of 
some decreased, and this increase or decrease will not stop 
until the magnetic field is destroyed again. M 

Hence it would appear that if a source of radiation is 
put into a magnetic field, and its lines examined with a 
spectroscope, they should be doubled, some being raised in 
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refrangibility, others lowered ; or if any are left unaltered 
the line might be tripled, or if the motion was of a more 
complicated character the line might conceivably be 
quadrupled or sextupled, or any other change produced 
according to the character and complexity of the motion. 
At any rate, it would seem that the line must be affected 
somehow, even if it were only broadened. It happened, 
however, that when Dr. Larmor theoretically perceived 
this, and did the calculation for it in 1895 to see how much 
effect might be expected, he made the natural assumption 
not that an electron could move by itself on a com- 
paratively stationary atom, as above described, but that 
the atom was itself pulsating, or revolving, or quivering in 
some way asa whole and carrying its charge with it. On this 
assumption, knowing what he did about the massiveness of an 
atom, he perceived that the effect would be too small to see, 
and inasmuchas Faraday had, with imperfect appliances many 
years ago, looked for some such effect—not then guided 
by theory, but simply with the object of trying all manner 
of experiments—and had failed to see anything, no fresh 
experimental attempt to examine the question was 
initiated ; nor was the matter publicly referred to until, 
as hinted above, Zeeman, of Amsterdam, in 1897, with a 
powerful Rowland grating and a strong electromagnet, 
skilfully observed a minute effect consisting in a broadening 
of the lines emitted by a sodium flame placed between its 
poles ; and then at once Dr. Larmor wrote to me, saying 
that this must be the effect which he had expected but 
thought must be too small to see. On receiving the inti- 
mation I immediately, with a little trouble, repeated and 
verified the experiment, and exhibited it at the Royal 
Society soirée in May that same year. | 

From this simple but important beginning the large 
subject of the influence of a magnetic field on the radiation 
from different substances has been laboriously worked at, 
not only by the original discoverer, but by Preston in 
Dublin, Michelson in America, and others; and a whole 
series of important facts have been made out.' Every line 
has been studied separately ; some lines are quadrupled, 
some tripled, some sextupled, and so on, as said above. 
One mercury line is resolved into as many as 11 com- 
ponents. The effect is therefore not too small to see, though 
it needs excessively high power and perfect appliances to 
see it; and so it became evident that if radiation were 
due to moving electrons, their motion could not be handi- 
capped by having very much matter associated and moving 
with them. It became possible, indeed, by making a 
measurement of the amount of doubling undergone by the 
lines in à given field, to ascertain how much matter was 
associated with the revolving electric charge in any given 
ease ; in other words, to make a determination of the electro- 
chemical equivalent effective in radiation —i. e., of the ratio 
mje. Indeed, Prof. Zeeman, with considerable skill, made a 
rough determination of this kind at a very early stage, when 
he only saw the effect as a slight broadening of the sodium 
lines, and came to the conclusion that the electrochemical 
equivalent was quite different from.that appropriate to 
electrolysis, being some thousand times smaller. He 
found, in fact, that the ratio e/m had in this case also 
the notable value already suspected in connection with 
cathode rays—viz., the value of 107 C. G. S. More recent 
measurements have confirmed this estimate, and shown 
that the ratio of charge to matter in the Zeeman case is 
practically identical with the ratio of charge to matter in 
the cathode ray case—in other words, that whatever is 
flying in the cathode rays is vibrating in a source of radia- 
tion, and that if the cathode rays consist of moving 
electrons, radiation is due to vibrating or revolving 
electrons. 

Even this, however, does not constitute a proof of the 
existence of masses so much less than atoms. It may be 
only a remarkable coincidence. Besides, it is possible that 
in all these cases the whole atom is, after, all, moving, but 
that ite electric charge is 1,000 times bigger than what had 
„ been observed as the proper charge of an atom. 

ut this assumption, improbable even for the cathode 
rays, becomes still more unlikely in the case of radiation, 
where it is not at all unnatural that only a very small 
pert of the atom should be moving, the great bulk of it 

ing practically stationary. Besides, the more the details 


of the Zeeman effect are studied, the clearer it becomes 
that the electron theory attributed to it from the first by 
Prof. H. A. Lorentz, as well as by Fitzgerald and Larmor 
in Engiand, is complete and 5 

One of the earliest publications in England, both of the 
fact and of its elementary theory, is that given by the 
present writer in two articles in the Electrician for February 
and March, 1897, which are worth referring to as repre- 
senting incipient ideas on the subject before the full 
significance was grasped. The high value of the e/m 
ratio—viz, i x 107 C. G. S., or 50 million coulombs per 
gramme—instead of the moderate electrolytic value, is 
spoken of on p. 643 as a difficulty; and a Fitzgerald 
suggestion amounting virtually to the beginnings of an 
electron theory of the Zeeman effect is hinted at.  Like- 
wise an extremely short way of ee the theory of 
the motion is given by the writer, in the following form: 
Consider the resolved part of any orbital motion projected 
on to a plane normal to the applied magnetic field, H, and 
let the angular velocity at any point with radius of curva- 
ture r be w, then the field will exert a radial component, 


+ peHroa, 


which will represent an increment or decrement of centri- 


petal force, 
d (m r ud), 


whence it follows, to a first approximation, that 
dw = + p eH 
| 2 n l 
and the change of frequency caused by the; magnetisation 
will, therefore, be i 
Ke H 
4 Tm 


The other component of the original orbit will manifestly 
be unchanged. This is far from being a complete and 
satisfactory theory, unless the projected motion happened 
to be circular; but it was a brief and early attempt. 

On the Electron Theory of the Mugnetisation of Light.— 
Among the early contributions that have been made to 
the theory of moving charges, few are more remarkable 
than those of Dr. Johnstone Stoney in connection with 
the process of radiation, long before there had been any 
experimental verification of the separate existence of these 
electrons, or of the fact that the emission of light from 
a substance is due to their motion. Dr. Stoney had 
treated them in an astronomical manner in 1891, dealing 
with an electron moving round an atom as if it were a 
satellite moving round a planet, and had discussed the 
various perturbations to which they might be subject, and 
the effect of these perturbations on the spectrum of the 
light emitted. 

One of the simplest kinds of perturbation is what is 
called a progression or recession of the apses, being a slow 
revolution of the orbit in its own plane. Such a motion 
was shown to be able to account for a doublet in the 
spectrum, for of the two component vibrations into which 
the motion can be analysed, one has been made more 
rapid, and therefore its light raised in refrangibility, the 
other has been made slower, and therefore lowered in 
refrangibility. | 

Another closely allied kind of perturbation, analogous to 
precession of the equinoxes in the case of the earth, would 
result in a line triplet in the spectrum. This precessional 
motion occurs in an orbit subject to any oblique pull or 
deflecting force. Instead of yielding directly to that pull, 
its effect is to make the axis describe a kind of cone, the 
kind of motion that one sees in an inclined spinning top: 
the pull of gravity on a spinning top does not make it 
topple over, but makes it precess. So also with a hoop or 
bicycle when not vertical: instead of tumbling, it turns 
round and round in a circuit as long as its motion con- 
tinues, only falling when the motion ceases. Hence if the 
orbit of an electron were subjected to an oblique or 
deflecting force, the effect would be not to place it directly 
in the desired position perpendicular to a line of force, but 
to cause it to precess, and this motion might be analysed 
into three: the acceleration and retardation of circular 
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orbit above mentioned, which wculd result in & doublin 
of the line, and a third component—viz., the one paralle 
to the axis—which would be unchanged, and would there- 
fore represent a spectral line in its old position, the centre 
of the group of three. All this was clearly perceived by 
Larmor and Fitzgerald in connection with Dr. Zeeman's 
discovery, though they were anticipated by his great 
compatriot, the eminent physicist, H. A. Lorentz, to 
whom the most complete publication of the theory 
is due, being in several respects anticipatory of the 
experimental results. For it may be observed that 
the light emitted by the oscillation components above 
spoken of will be all of one definite kind, due to vibra- 
tions in one definite direction, and therefore polarised. 
The kind of polarisation would depend on the aspect from 
which it was seen. If seen at right angles to the axis of 
precession, all three lines should be plane polarised, the 
middle line at right angles to the other two. If, however, 
it be looked at along the axis of precession, then there 
should be no middle line, because the axial vibration would 
then be end on ; and the two side lines should be circularly 
polarised. | 
Directly Zeeman had demonstrated the fact that a 
magnetic field applied to a source of light was able to 
act as a perceptible perturbing cause, Prof. Lorentz was at 
once able to predict the whole of that which has been here 
stated about the tripling of the line seen sideways to the 
lines of force, and the doubling of the line seen endways, 
with all the polarisations as just stated ; because the lines 
of magnetic force constitute the precessional axis. And all 
these effects were shortly afterwards seen by Zeeman and 
others, and are characteristic of the simplest circular orbit. 
At first sight one might he inclined to suppose that the 
orbits would all face round and set themselves normal to 
the lines of force, like so many circular currents ; but that 
is to forget the inertia of the travelling electron. It is 
manifest that since a revolving electron constitutes a 
circular current, its /endency will be to set itself with its 
plane normal to the lines of force ; but since by hypothesis 
the revolving electron has inertia, the current will not so 
set itself, but will yield to the deflecting force in an 
indirect manner as a top does; or as the oblate spinning 
earth does—as explained by Newton in the “ Principia "— 
the axis of rotation having a ‘conical motion round the 
lines of force, à motion which is called the precession of 
the equinoxes in the case of the earth, and the Zeeman 
effect in the case of a radiating atom. | 
This is an account of the chief part of the Zeeman 
effect, and may be regarded as the most fundamental kind 
of disturbance caused by a magnetic field on a source of 
radiation. But there may be other minor disturbances, 
just as in the case of the earth, whose axis is not only 
subjeet to precession, but also to nutation—a nodding 
movement superposed upon the main motion. It is also 
quite possible for the middle line, or for the two outer 
lines, or indeed for all three lines, to be doubled, thus 
giving rise not to the standard triplet, but to a quartet or 
a quintet or even a sextet—appearances seen and photo- 
graphed for some lines of some substances by Preston. 
Even the two constituents of the double sodium line 
behave differently ; one of the sodium lines, D,, which had 
appeared only broadened to Zeeman at first, really becomes 
a sextet. The other sodium or D, line becomes a quartet, 
and a complete study of the behaviour under magnetism of 
all the lines and groups of lines given by different sub- 
stances must result in a great extension of our knowledge 
in many directions. In fact, it is hardly too much to say 
that the discovery of Zeeman, in the light of the theory of 
Lorentz, has doubled the power of spectrum analysis to 
throw light upon the processes of radiation and the 
properties of atoms, and has opened up a new department, 
as it were, of atomic astronomy, with atoms and electrons 
instead of planets and satellites. 


APPENDIX F. 

Size of Orbit of Radiating Electron.— Consider two elec- 
trons of opposite sign revolving round each other with 
luminous frequency n at any distance ; or, better, con- 
sider a free negative electron revolving round a compara- 
tively fixed equal positive charge attache 


d tọ an atom, at 


distance d. The force between them is e?/K d?, so the 

acceleration is 
| 62 a 3 à v 

K d 2,28 2 di 

But the acceleration is also expressible as 4 2m d. Therefore 


N 3 4 e Bard? 3x108 eke 
a = a um cm = m (6 x 1075? =107%, 


which is Kepler's third law” for the case, and indicates 


that the distance at which luminous frequency is attainable 
is the atomic distance 10-9 cm. ; in other words, that the 


electron is roaming over the surface of the atom. If it 


got nearer to the centre of force than this it would have 


to revolve quicker, and such rapid oscillations may be 
excited among the internal paired electrons by shocks and 


eollisions, or other perturbation. The most important aspect 


of the above calculation is that it corresponds with the 


hypotheais that the whole of the mass of an electron is 


electric, and none.of it material or unexplained, for it 
shows that a pure electron is able to revolve at distances 
of the molecular order with luminous frequency. The 


square of the wave-length emitted is proportionate to the 
cube of the radius vector, provided the plane of the orbit 
contains the centre of force. 
strained motion of smaller amplitude analogous to that of 
a conical pendulum. 


Otherwise there may be con- 


(To be continued. ) 


THE DEVELOPMENT OF ELECTRICAL ENERGY 


SUPPLIES* — * 
BY MARK RUDDLE, M. I. E. k. 


The subject of my paper to-night requires neither introduc- 
tion nor apology, in view of the widespread extent and immense 
importance of installations for the general supply of electrical 
energy over large and small areas. They are now established 
facts and important factors. not only in the engineering pro- 
fession, but in the everyday life of the community, and the 
problem now before eleotrical engineers is to consider in what 
way this general distribution can be further developed so as 
to secure increased efficiency, and, consequently, lessened cost 
in the interest of all concerned. This is capable of achieve- 
ment in two ways : first, the engineering system of production 
and distribution may be improved iu detail, and unnecessary 
losses minimised ; and, secondly, the means of utilisation by 
the consumer may be rendered more efficient and universal in 


application. 


he cost of production and distribution may be divided 
roughly into two sections—capital outlay and running expenses. 
The capital outlay is a variable quantity, depending largely upon 
local circumstances, and may represent from 50 to 50 per cent. 
of the cost to the consumer. I do not, however, propose to 
deal with this further than to say that consulting electrical 
engineers, as 4 body, have much responsibility for the high 
proportion of this section, and that the successful operation 
of an undertaking is rendered more difficult by any lack of 
foresight and experience on the part of the consultant respon- 
sible. The personal equation of the consulting engineer has 
also a considerable influence with respect to running expenses, 
as with unsuitable or uneconomical plant it is very difficult for 
those responsible for the running of the undertaking to make 
it as efficient and economical as they would like, with the result 
that the natural progress of the industry is unduly hampered 
and delayed. 

The general question of the economical generation and 
distribution of electrical energy has been the subject of many 
papers during the past 20 years, and the systematic collation - 
and recording of the costs in all the principal stations has shown 
the great progress which has recently been made in cheapening 
the cost to the consumer. Much has been done, but very much 
more remains to be accomplished ere the consumption of elec- 
trical energy can become as universally indispensable as its 
many advantages and merits deserve. When we see '' works 
costs" recorded as low as 0°62d. per unjt, one is sometimes 
tempted to think that little further improvement is to be 
reasonably expected, and with our knowledge of the steam 
production economies hitherto achieved in other branches of 
the engineering profession it is a natural conclusion to arrive 
at, but if we examine in detail the chain of operations from 
the coal heap to the consumers' terminals, some startling losses 
of energy will be found on the road, a reduction in some of 
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which to the extent of 5 per cent. would effect a revolution in 


the industry. 

Starting with the coal heap, we find that, under favourable 
conditions of: high-class plant, the energy liberated by the 
combustion of coal in the boiler furnace will be reproduced as 
steam at the engine stop valve with a thermal efficiency of 
77 per cent., though in ordinary practice much lower efficiencies 
are frequently realised. The efficiency of the engine under 
best conditions of load may be fairly taken at 17 per cenc., 
thus bringing the combined thermal efficiency of engine and 
_ boiler pas down to 15 per cent., or, in other words, 87 per 
cent. of the energy produced in the boiler furnace is dissipated 
unused before work is done on the electrical generator. Con- 
tinuing the analysis, the efficiency of the dynamo may be 
averaged at 92 per cent., and consequently the average 
efficiency of the generating plant is reduced to 11:96 per cent. 
The efficiency of transformation and distribution may be taken 
at 85 per cent., and the combined thermal efficiency is now 
reduced to 10:1 per cent. of the original energy contained in 
the coal supplied to the boiler furnace. 

. Coming, now, to the consumers' premises, we find the current- 
consuming devices in general use again lowering the thermal 
efficiency. The practical production of artificial light is gene- 
rally effected by raising some substance to a temperature higher 
than that of surrounding bodies, so that it parts with some of 
its energy in the form of radiations. When the temperature is 
low the radiations are not apparent to the eye, but as it is 
increased there are produced other radiations of a shorter wave- 
length, which become visible to the eye as red light. As the 
temperature is further increased the red light increases, and, in 
addition, red, green, and blue rays are successively produced, 
and, if carried still further, radiations of a still shorter wave- 
length are produced to which the eye is insensitive, but which 
have the power of acting in some degree upon chemical sub- 
stances. The problem, therefore, of the artificial production of 
light with sconomy of energy is, practically, the raising of some 
body to such a temperature that it shall give out as large a pro- 
portion as possible of those rays to which the eye is sensitive. 
Up to the present, this body has nearly always been some form 
of carbon, owing to its remaining solid at a high temperature 
and to its great emissive power. In the average incandescent 
lamp as now made the proportion of visible to invisible rays is as 
1 to 23, or approximately 5 per cent. thermal defficiency, and this 
lowers the proportion of the original energy reproduced as 
useful work in the consumer's lamp to ‘5 per cent., and showing 
a total loss of energy from the coal heap to the incandescent 
lamp to be 99:5 per cent. The arc lamp has a greater efficiency, 
as the proportion of visible rays amount to 10 per cent., owing 
to the very high temperature attained in the arc; but even 
with this only a little more than 1 per cent. of the original 
energy is reproduced as light. I may mention that the gas 
flame is as poor a converter of energy as the incandescent lamp, 
and only furnishes from 4 to 6 per cent. of the energy supplied 
to it as useful light. It is evident that there is an ample field 
for economy in the chain of operations extending from the coal 
heap to the consumers’ lamps, and that any economy which 
may be effected must result in cheapening the price at which 
the consumer can be supplied. The problem then is, where 
can this economy be most easily effected, and to what extent ? 

At present it seems improbable to expect very much improve- 
ment in either boiler, engine, or dynamo efficiency unless some 
hitherto undreamt-of invention comes to light and can be 
practically applied. In the distribution system, if improve- 
ments were made in the manufacture and efficiency of storage 
batteries, their use on a large scale would become universal, 
and would effect an enormous saving by permitting the gene- 
rating plant to be kept on full load while running, with con- 
sequent improvement of steadiness and reliability of the supply, 
together with minor savings of attendance at perlods of light 
load. With the many master-minds now at work upon this 
problem, not only for central-station work but also for traction 
purposes, there are great hopes that considerable improvements 
may be looked for in the near future. 

The more immediate feasible improvement is, in my opinion, 
needed in the iucandescent lamp itself, which has such an 
absurdly low efficiency. If its present efficiency could be only 
doubled, the generating and distributing plant could then feed 
double the number of lamps that is now possible, and as capital 

charges and operating costs would: practically remain the 
same, the consumers could have double the former amount of 
light at the same cost, or the same amount of light at a propor- 
tionate reduction, and at one stroke the competition of any 
other form of artificial illumination would be rendered impos- 
sible. That this is a realisable ideal of the near future I firmly 

believe. Experts in all parta of the scientific and manufacturing 
world are working hard at the problem, and pioneer resülts 
are already recorded that make the future solution practically 
certain. The osmium filament lamp is one of the most promis- 
ing, and under prolonged laboratory tests has shown efficiencies 
of from 9 to 1'd watts per candle, and the falling oft in candle- 
power after 1,000 hours burning was only 10 to 12 per cent. 
There are still some manufacturing difficulties which have to 


be overcome in the filament, as the highest voltage is at present 
limited to 60, but this is, of course, only a question of time. 
The Nernst lamp is gradually coming into use, but the com- 
mercial efficiency is very unreliable at present, though this, no 
doubt, will gradually be improved. Electric gas lamps of the 
Hewitt and other types are also showing promising features, as 
lamps having efficiencies of & watt per spherical candle-power 
have been exhibited, and though at present they possess 
objectionable colour features, it is certain that future develop- 
ments of an important character may reasonably be expected. 
The utilisation of energy by eletric motors is on a much more 
satisfactory basis than is its conversion into artificial light, as 
efficiencies of 80 to 90 per cent. are to be found in everyday 
practice now. This is a satisfactory and important feature, 
considering the vast field for electric driving when it becomes 
better known and appreciated. I need not point out to the 
members of this section the great advantages of this use of 
electric energy, as they are, of course, quite familiar with 
them. I would, however, remind them that in the way of 
cheapening the supply we must not only look to the large users 
of power for flattening our load curve, but recognise that the 
small ones can play a very important part. In every city there 
are hundreds of small power users who require a few amperes 
at odd times all through the day, and though each, individually, 
would give a poor load curve, the combined varied use by several 
hundreds would give a fairly good horizontal demand for a long 
iod 


iod. 

On the general question of popularising the use of electric 
energy and the development of cheap and efficient methods of 
wiring, we must depend, in great measure, upon the énergy 
and inventive genius of installation oontractors. They, as a 
body, practically have the power of compelling manufacturers 
of wiring materials and fittings to turn them out to their 
requirements, as developed by the varied wants of their 
customers in lighting, heating, and motive power. But the 
possession of this power entails at the same time a serious 
responsibility for the quality of the materials they call for, as 
well as the manner in which they make use of them, and with 
the rapid development of electric undertakings this responsi- 
bility becomes more serious every day. 

A year ago I had the honour of bringing before this section 
a brief paper dealing with the necessity of having a common 
agreed set of wiring regulations, which would be equally satis- 
factory to the consumer, the supply station, and the wiring 
contractor, and, without unduly hampering the development of 
the industry, would at the same time ensure that the supply 
could be maintained without risk of danger to person or property. 
In the course of the discussion which followed some strong 
expressions of opinion were given to the effect that it was not 
desirable, nor, indeed, legal, for the supply authorities to insist 
upon the observance by consumers and contractors of any definite 
rules in fitting up installations, and that no more supervision 
was necessary, or desirable, than in the case of an ordinary 
gas supply. I still hold the same opinion as to the necessity 
for some such recognised set of rules being enforced, and 
appeal to the members of this Local Section to adopt and enforce, 
as far as lies in their power, the revised regulations now being 
issued by this Institution. They embody the results of the 
latest experience and best praotice, and are sufficiently wide 
and liberal to admit of every good system of wiring. I think 
it is idle to contend that bad wiring is not more dangerous 
than bad gasfitting, and that it requires no more skilled 
supervision and involves no more risk to the supply authority. 
Every single consumer's installation forms an integral part of 
the whole system of electrical distribution, and if consumers 
were allowed to do as they liked, or as inexperienced and 
incompetent contractors might advise, a satisfactory public 
supply would become an impossibility in time, and to me it 
seems to be a moral obligation on the supply authority to 
protect the consumer, as far as possible, from the consequences 
of his necessary ignorance of electrical matters, and tu cultivate 
to the utmost a feeling of confidence and satisfaction. The 
possibility of fire arising from faulty installation work is, in a 
crowded city, a most serious thing to contemplate, and this can 
only be avoided by the use of sound materials and thoroughly good 
workmanship in a well-thought out technical design. A slight 
current leakage into plaster or brickwork at some one point 
may not in itself cause serious damage, but the fact of its 
having earthed a portion of the circuit renders it a source 
of danger when the same thing happens afterwards in another 
lace. 
s It may be suggested here that I am advocating such high-clsss 
work on the part of contractors that their charges, to protect 
themselves, must be very high, and that the development of 
the industry would be hampered seriously. I have no objection 
at all to cheap priced work provided it is, at the same time, 
sound, and I think in many cases too much attention is given 
to the external appearance of the work to the detriment of the 
more important external execution. There is a great field for 
invention in cheap and sound plain installation work, more 
especially fur those requiring only eight or ten lights. 

At a recent meeting of the Glasgow Local Section, Mr, 


Chamen, the Oorporation electrical engineer, stated that they 
had experience of a number of outbreaks of fire caused by bad 
electric wiring, and gave instances of the gross carelessness 
exhibited in the running of metal tubing by careless jointing of 
the sections, and by leaving out bends and connectors and the 
wires being left without any protection at all. Such cases 
must, of course, cause serious trouble, as no proper system of 
** bonding ” or ‘‘ earthing ” the tubes could be possible. He 
warned the Glasgow contractors that unless a great improve- 
ment was made in the manner in which installations were fitted, 
the insurance offices would take the question up and increase 
the insurance rates on electrically-lighted premises. This, of 
course, would be a serious matter, for if public confidence in 
the safety of electrical installations were once shaken, it would 
entail a long and uphill fight to get it restored. 

I may here say a few words upon the great importance of 
correct design in motors for use on alternating-current systems 
in securing economical supply. All induction motors give rise 
to a lagging current, which increases the current taken by the 
motor, and causes the apparent power input to exceed the real 
or beneficial input, and the ratio of the real to the apparent 
watts is called the ** power factor,” and it is of vital importance 
to the supply station and to the user that this should be as 
high as possible where a large number of induction motors are 
connected to the distribution mains. For the supply station 
it is essential that the power factor should be high over the 
whole range of the load of the motor, in order that the dis- 
tributing mains may not be unduly loaded with ‘‘ wattless 
. currents,” which would not only hamper their capacity, but 
would unnecessarily interfere with the pressure regulation. It 
also affects the user by requiring increased capital expenditure 
in generating plant and mains, the output and carrying power 
being decreased when choked up with these useless currents, 
and, other things being equal (in efficiency and overload 
capacity), the preference should given to motors with a 
high power factor. Installation contractors can do the industry 
g od service here by insisting upon manufacturers meeting such 
obvious requirements for the public benefit. 

In connection with the proper execution of work upon con- 
sumers' premises, I desire to draw attention to a practice which 
is rapidly growing, and which, if allowed to continue unchecked, 
will undoubtedly prove a serious matter in the future. I refer 
to the fact that in drawing up specifications for new buildings 
in which eleotric lighting is to be adopted, architects include a 
complete 5 of all the details of wiring, fittings, etc., 
and describe minutely the exact method in which it is to be 
carried out, as well as naming themselves sole judges of the 
proper execution of the work. In some cases, I am aware, the 
architect has consulted a qualified electrical engineer, and has 
embodied his specification in the general building one, but 
completely ignores the fact officially, and does not name him in 
any way. In other cases the specifications show that the 
clauses have been evolved by some unqualified person with 
the aid of some popular treatise and a maker’s catalogue. 
This is most unfair, and, indeed, contemptuous, to the pro- 
fession of electrical engineering, and some steps should be 
taken by this Institution to check this growing abuse. 
Electrical engineering seems to be regarded as lawful prey 
by some of the members of the older professions, not because 
they know anything about it, but having acquired a certain 
* standing and connection in their own special lines, their clients 
do not know enough to distinguish between the familiarity 
born of experience and that bred of books. The result, 
frequently, is that the completed work proves unsatisfactory 
to the client, and electric lighting gets a bad name from this 
improper interference with the legitimate work of another 
profession ; and it is time to make it understood that this 
branch of electrical engineering is not to be placad in the same 
category as plumbing, gasfitting, or electric bell work, though, 
indeed, the latter frequently calls for a considerable amount of 
technical ability to ensure permanent satisfaction. This is a 
matter which fire iasurance companies should take up for their 
own protection, as it would undoubtedly be a great relief to 
them to know that the installation work had been designed and 
carried out under the supervision of a qualified member of the 
electrical engineering profession. 

In conclusion, it is evident that there is ample scope for 
scientists of all classes, and for experts in all branches of the 
eugineering profession, to devise and put into practice improve- 
ments in the production, distribution, and utilisation of electric 
energy before its ultimate benefit to the community can be 
realised. Looking back for 20 years it is evident that good all- 
round progress has been made, but improvement in some of the 
most important seotions has been very small indeed.  High- 
class steam-raising and engine plant was then in use with an 
ec nom little inferior to that of the present day until the recent 
reintroduction of superheating. The efliciency of dynamos was 
within 8 or 10 per cent. of the best machines now in use. The 
E lison or Swan incandescent lamps of those days worked at an 
average efficlency of four watts per candle, and high-efficiency 
lamps were at one time introduced by Woodhouse and Rawson, 
giving an efficienoy of three watts per candle, so that, reduction 
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in manufacturing oost is the principal improvement made 


since. The design and manufacture of distributing cables 
has made considerable progress of late years, from the 
gradual weeding out of types which have failed to stand 
the test of time when used on a large scale and under 
varying conditions. We are, however, very far from bein 
settled down on thoroughly satisfactory engineering line: 
in the general design and construction of systems of 
distribution, and we have not yet arrived at a point when wu 
can state that any known system of general distribution i: 
sufficiently permanent in construction, flexible for making 
extensions without undue capital expenditure and disturbance 
of the streets, free from liability of breakdown except in case 
of purely accidental damage, and that when damaged the fault 
can be so quickly located, isolated, and repaired that no greater 
public inconvenience can result than is caused by a burst water- 
pipe. This, surely, is the minimum we should be content with, 
and yet its attainment seems to be a long way off. That this 
good time should speedily arrive is the earnest desire of 
the responsible engineering staff in all public supply 
undertakings, for however successfully they may lavish care 
and attention upon the generating plant and appliances above 
ground, their nightly slumbers can never be sound while the 
network of electric mains buried out of sight is so liable to : 
develop sudden breakdown at most inconvenient times, and 
with embarrassing consequences to themselves and their 
customers. 

The honour and success of the electrical engineering pro- 
fession is vitally concerned in everything that can assist in 
putting the production and distribution of electric energy 
upon sound engineering and commercial lines, and, this accom- 
plished, the general publio will not be slow in developing wants 
which it alone can supply. 


NOTES ON MECHANICAL DETAILS OF ENCLOSED 
ARC LAMPS.* | 


BY J. PRATT SLEIGH, ASSOCIATE. 


Before commencing the details of this paper, I should like to explain 
that it is a source of disappointment to me that time and opportunity 
have absolutely forbidden my taking up more than a mere fringe of 
the subject. Nothing would afford me greater pleasure than to have 
leisure co investigate the properties of enclosed arcs under the varying 
eonditions of practice, and deal with the electrical and scientific 
pose involved. However, this has been out of the question, and 

have, therefore, had to limit myself to those points which are of 
direct interest to us as users and suppliers of arc lemps. ! 

The first thing that strikes one on examining the modern enclosed 
arc lamp, is that very little new work has been done siuce the days of 
open arc lamps. If you will refer back 14 or 15 years, you will find 
that most of the present mechanisms we now have, existed then. The 
advance has been merely in the rearrangement of the various parts, 
so as to meet the new conditions. The tendency has been rather 
toward uniformity and simplicity than novelty ; it has been purely a 
question of the survival of the fittest mechanisms. For example, you 
would not expect to find an oil dashpot in a modern arc lamp, 
merely because something simpler satisfies the demand. Neither do 
you find arrangements for centering carbons, because you can now 
demand carbons which only deviate from a straight line by a certain 
specified amount. On the other hand, the properties of enclosed arcs 
have eliminated problems for focussing mechanisms, because the varia- 
tion of the position of the arc is a commercially negligible quantity. 
From this you will see that I am approaching a subject hoary with age. 

The object of my paper is to give an outline basis from which 
comparisons can be made of the suitability of any given lamp for the 
particular kind of work it is required for. I have purposely avoided 
the discussion of the relative merits of open and enolosed arc lamps, 
as it is a subject that has been more ably dealt with by others, who 
have had time and opportunity to make the necessary measurements. 

I propose to discuss the subject as follows: I. Framework and 
general exterior construction. II. General interior construction, 
common to all lamps. III. Construction peculiar to the electrical 

ups— (a) single-parallel lamps; (b) series or constant-current 
amps ; (e) series-parallel lamps. 

I. FRAMEWORK AND GENERAL EXTERIOR CONSTRUCTION. 
Pommencing at the top, and working downwards, we will consider 
Method of Suspension. —The simplest method is by means of a hook 

or eye ; this should be well insulated from the lamp by a porcelain 
insulator. It should be borne in mind that this method of suspen- 
sion is primarily for indoor use. When used out of doors the lamp 
should be stayed; this is difficult to do artistically, and has the 
additional disadvantage of putting the case of the lamp to earth. In 
outside positions, where possible, the top of the lamp should be 
screwed into its support. Fig. 1 shows a spring coupling which can 
be inserted between the lamp and bracket arm. This gives a certain 
umount of flexibility without allowing the lamp to swing. You will 
note that the two parts are insulated from one another, which is an 
advantage over screwing it direct on to the support 

Lamp Top.—This should be of cast or malleable iron, and of strong 
construction, as in a well-constructed lamp this forms, so to speak, 
the base-plate on which the lamp is built. The desiga should be such 
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that water runs off at once, and should, therefore, have no angles or 
sharp corners Fig. 2 shows a suitable shape; Fig, 3 shows an 
unsuitable one. In all cases the top should be hoodcd over the casing, 
so that rain cannot drive in between the lamp top and the casing. 
All fixing screws should be under this hood. 

Lamp Terminals.—These are frequently fixed outside on the lamp 
top, in which case they should be made on the principle of a petticoat 
insulator ; if this is done, they are quite serviceable, and are very 
accessible. For outdoor use it is, however, better practice to have the 
terminals inside, and bring the wires in through properly-constructed 
holes facing downwards, so as to shed off all water. 

Casinys.—These should be all in one piece, and should he capable of 
removal from the lamp whilst in position. In comparing various 
lamps itis very striking how little thought has been spent on this 
part of the lamp. In many instances ihe lamp has almost to be taken 
o pieces to get inside it to make a simple adjustment. Casings with 
vertically-hinged joints are very accessible, but it is almost impos- 
sible to make a weather-tight job, either at the vertical joint 
or between the casing and ‘the lamp top. They could be used 
for indoor use, but as it is the aim of both users and makers 
to have indoor and outdoor lamps interchangeable, one of these advan- 
. tages has to be given up. The lower edge of the casing should be 
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well hooded over the outer globe so as to shed off all water. In no 
ease should any internal mechanism or resistance be affixed to the 
casing, as it is very essential to have the casing easily removable and 
interchangeable. The point to be aimed at is to have as few different 
casings as possible, and have them interchangeable between all lamps, 
so that should a cnstomer be dissatisfied with his arrangement of 
shades, he can be suited without exchanging tne complete lamp. 
Casings are preferably made of copper, but japanned zinc forms a cheap 
ani serviceable cover. 

Inner and Outer Globes.—Vor indoor use an outer globe can be 
dispensed with, the inner globe heing covered with a fine-wire netting, 
which is practically invisible when the lamp is burning. This netting 
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in case of breakage of the inner globe causes all glass to fall 
inwards; where possible, the breakage of the inner g'obe should 
extinguish the lamp. If you will refer to Fig. 2, you will see 
that this is etlected by the top cap dropping out of line and seizing 
the upper carbon, and entirely prevents its feeding forward. This 
makes single-globe lamps perfectly sufe even in positions where they 
are surrounded by inflammable materials. Where outer globes are 
used, the best arrangement is to havc an opal inner and a clear outer 
Calling the illumination of this arrangement 100, we get the 
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following results: opal inuer, clear outer, 100; clear inner, clear 
outer, 91:2 ; clear inner, opal outer, 851 ; opal inner, opal outer, 8277. 
These figures do not represent candle-power, but are obtained by com- 
paring the sharpness of definition of given objects under similar con- 
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ditions, Attempts have been made to make the outer globe air- 
tight as wellas the inner; this increases the life of the carbons by 
doing away with combustion, with the result that, instead of getting 
invisible products of combustion, you disintegrate the carbons and get 
a dark opaque deposit, which so reduces the light as to defeat any 
advantage gained by increased life. Personally I think more might 
be done in improving the light by carefully regulating the amount 
of air admitted, so as to get complete combustion. This has been 
done by an air-inlet in the top cap, made in the form of a spiral 
groove, so as to heat the air before entering. 
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Firing of the Outer. Clobr,—Undoubtedly the most mechanical 
method is to fix it by the bottom end to a telescoping frame. 
The fixing at the lower end should be of a springy nature, so that 
when the frame is pushed up it is not too rigid between the 
bottom nut and the casing. It should, however, be sufficiently 
rigid when in the lowered position to prevent any chattering when 
cleaning. The mechanism for fixing the rods should be such that the 
outer globe can be raised or lowered with one hand, and should be 
manipulated entirely from the bottom of the lamp ; this obviates any 
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chance of allowing the globe to come down with a run. With a well- 
designed arrangement the time saved in trimming is a consideration. 
The objection to this method of support is the shadow cast by the 
framework and fixing. Closed base globes are frequently used, but 
unless the lower frame is made very light, very little ad antage is 
gained and many disadvantages, the first being that it requires two 
nds to get the globe adrift, and, next, the globe is hanging loose 
by a chain the whole time anyone is trimming, and is very liable to 
t broken. Moreover, as it is fixed by the top edge, it should 
netted to prevent large pieces of the globe falling bodily. 
This is far less liable to occur when the globe is fixed from the bottom, 
as the bottom fixed portion catches the pieces. Fig. 4 shows an 
arrangement where the bottom frame is dispensed with. The current 
being taken from the lower carbon the spring fixing wires, the 
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inner globe can be removed and iine by inserting the hand through. 


the opening in the outer globe. 

Reflectors and Shades. —These are usually fixed to the lower edge of 
the amp casing. The point to be aimed at is to have as few casings 
as possible, and those casings interchangeable on all lamps, so that 
any combination of shades and reflectors can be fitted to any lamp. 
This is a point that has not had as much attention in the past as it 
might have had. 

Inurr Globes. — Two methods of fixing are shown diagram- 
matically in Figs. 2 and 4. Fig. 4 completely encloses the globe, and 

rovides no means of escape of heated air, and no provision is made 
in case explosive mixtures are formed in the gione. They both have 
the advantage that the whole inner globe and lower carbon-holder can 
be removed and a ready-trimmed set put in their place. This is an 
important point, as à man cannot properly clean his inner globe at 
the lamp. Fig. 2 has the advantage that when the inner globe is 
removed, the cap holds the top carbon up whilst trimming. By suit- 
ably-arranged vents in the top cap the supply of air can be regulated 
to & nicety. 


II. GENERAL INTERIOR CONSTRUCTION CoMMoN ‘ro ALL LAMPS. 


In order to make matters clearer, I have shown on Figs 2, 3, and 4 
urely Vie rier representations of arc lamps. You will note in 
igs. 2 and 4 that there is a space between the hup top and the top 

plate. This can be filled with a steadying resistance, or steadyin 
resistance and substitutional resistance, or with a choking coil, aud 
should be so designed that these pieces of apparatus are mechanicall 
interchangeable between alternate or direct current lamps, and for all 
standard bie de The distance between and size of the top plate and 
bottom plate should be the same for all lamps, likewise the central 
tube connecting them. The whole of the working mechanism comes 
between the top plate 4nd the bottom plate, and is really the vital 
portion of the lamp. The parts in this portion will vary according 
to the electrical conditions. You will note that this portion is shown 
as being fixed to the resistance frame, and not direct to the lamp top b 
means of an extension of the central tube. The question as to whic 
is the better method uf the two depends entirely on the design of the 
resistance frame, and resolves itself into a question of strong design. 

We will consider the following types: (1) central solenoid method; 
(2) central rod method ; (3) non-central methods. 

1. Central Solenoid Meth! —Vig. 4 shows a typical case of this 
construction. The two cheeks of the bobbin form the top and bottom 
plates, and all the mechanism is piaced inside the tube. It has the 
great advantage of ease of construction and accurate alignment ; it 
has the disadvantage of being unget-at-able for repairs. There is also 
& difficulty in getting current into the top carbon without the use of 
sliding contacts. In most lamps of this class the lamp has to be 
taken entirely to pieces before the working parts can examined 
and cleaned. 

2. Central Rod Method.—This is par ercellence the best form of 
construction (Fig. 2). In the first place, we are obliged to have a tube 
for the carbon to run in, and this part is therefore made to do double 
duty. The other advantage is that when the outer case has been 
removed each portion of the mechanism can be made removable, inde- 
pendently of the others, which means that lamps can be adjusted and 
repaired for little more than the cost of the spare parts. 

3. Non-Central Methods, —This is shown diagrammatically in Fig. 3. 
There are great ibilities in this method, as it leaves the centre of 
the lamp quite clear, and, providing it can be arranged to remove each 
individual part, it would have some advantages over inethod 2. 

General Resistances. —Buyers demand that lamps should be self- 
contained and have resistances inside the lamp, otherwise ,it is far 
"preferable to have them separate.  Resistances should be placed in 
the top of te lamp and kept quite separate from the rest of the 
mechanism. Sometimes resistances are placed in the neighbourhood 
of the bottom plate ; the disadvantage of this is that it is inclined to 
heat up the working parts. When placed in the op of the lamp, as 
all hot air rises, it in no way affects the rest of the lamp. As yet no 
really first-class form of resistance for arc lamp work has been devised, 
and I am of opinion that some form of non-metallic resistance, in the 
form of slabs or blocks, will eventually be made. Most of the pre- 
sent wire resistances cause trouble principally through sagging and 
breakage, due to their constant expansion and contraction. 


Dashpots.—The object of the dashpot is to damp the sudden action 
of the striking magnet. The cylinder should be of some non-oxidis- 
able metal and fixed mouth downwards to prevent grit getting in. 
The plunger should be of graphite, so as to be self-lubricating, and also 
because it has a less coefficient of expansion than the metal cylinder, 
and tends to run easier as the lamp warms up. Metal plungers are 
very liable to seize and give trouble. The dashpot should be fitted 
with a reliable mechanical valve, as the sticking of this valve is a 
frequent cause of trouble, especially where lamps are in series. It is 
essential that the dashpot should be easily removable. Too great care 
annor a spent on dashpots, as it is one of the most frequent causes 
of trouble, 
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Chuches, — The pull of the striking mechanism has to be trans. 
mitted from the et to the top carbon. In most commercial 
lamps the clutch acts direct on to the upper carbon. In other cases 
where open-type designs have been adopted for enclosed work, the 
pull acts on a metal feeding rod. The only object in using a feedin 
rod is to get a steady continuous feed, and methods should be adopte 
which have been found satisfactory for open work. With carbon - feed 
enclosed arcs the problem is entirely different; the arc is some gin. 
long, hence the range of pull of the magnet is Jin. This means that 
the top carbon and clutch can move forward for an hour or more 
without any necessity for releasing ; it should then be allowed to feed 
suddenly and draw a fresh arc and go on for another hour. This 
sudden kick occurring once an hour ie not noticed by users. This 
reduces the requirements of a good clutch to mechanical strength, 
good workmanship, and a tight grip of the carbon, with absolute 
freedom when released. Any attempt to make a gradual feed on a 
carbon-feed lamp is more or less waste of time, because a stron 
simple clutch meets all requirements. The clutch should be pl 
below the bottom plate, and should be quite open to view whilst the 
lamp is working. 

Bottom Frame Insulation, —The bottom frame, when made rigidly, 
should be insulated, likewise the bottom plate to which it is fixed. 
Current should be led to the lower carbon-holder by an insulated 
wire, and not led through the frame, as is often done. The reasor of 
this is that by this means the chances of having a short to earth are 
greatly minimised, and, moreover, reduces the liability to shocks when 
trimming. 

Lump Top and Casing Tust inn. - These should be entirely 
insulated from the circuit. 

Connection to Top Carbon.—This should on no account be made 
through any form of rubbing contact, as this ‘is bound to arc in time. 
Current will then go through the clutch, which roughens the working 
faces, and causes endless trouble. The current should be led directly 
into the upper carbon-holder by a flexible wire. 

Shupe of Inner Globes, —It is surprising how little attention has 
been given to this subject. The shape of the inner globe is one of the 
chief items that determines the distribution of the light. The point 
to be aimed at is to get an inner globe looking uniformly aglow. This 
cannot possibly be obtained by a simple cylindrical shape, and yet 
how many otherwise good lamps do we find with globes which have 
been designed purely for cheapness and simplicity, no attention what. 
soever being given to its properties as a diffuser of light, and less still 
to artistic effect. 

Insulation. —Mica should be used as far as possible, and where this 
is impossible, asbestos, which should, however, be impregnated so as to 
render it non-hygroscopic. For flexible connections a very good method 
is to thread the wire with porcelain beads. Vulcanised fibre should be 
avoided in arc lamp construction, as it is very liable to deteriorate. 

Springs. A good arc lamp should have practically no springs, and 
if unavoidable, should be placed where they are not subject to a high 
temperature. All electrical adjustments should be entirely independent 
of springs. 

Trimming and Maintenance, —Suffieient care is not taken in 
bringing home to the mind of the average trimmer the care necessary 
to get good light. No man should be allowed to clean an inner globe 
outside his lamp-room. The trimmer should have at least three times 
as many inner globes as he has lamps, so that he can always have 
a complete set thoroughly washed and dried. He should never be 
allowed to put in the old top carbon in the bottom holder. All top 
carbons after use should be returned to the lamp-room and cut to length 
in a gauge and left ready to take out at the next trimming. If this is 
not done, inner globes get melted and caps get fused, and often more 
serious troubles follow. Undue entry of air can always be detected by 
the carbons not burning square and also by the shadow cast by the 
carbons. In alternating arcs entry of air causes humming in proportion 
to the leakage. 


III. CONSTRUCTION PECULIAR TO THE ELECTRICAL GROUPS. 


(a) Single-Purallel Lamps.—Arcs will not operate on constant 
voltage unless the voltage is 25 per cent. higher than the arc voltage. 
Each lamp has therefore to be provided with a resistance, or, in case 
of alternate currents, a choking coil to absorb this. The place for 
fixing these is shown in Figs. 2 and 4. Single- parallel lamps are 
perhaps the most satisfactory form of all lamps, the reason 
being that they are simplest, only one coil being required to 
strike and feed. If you will refer to Figs. 2 and 4, you will see that 
this will greatly simplify the construction. One t advantage is 
that each lamp is independent of any others, and in the event of a 
drop in voltage no hunting can occur, the are merely shortening. Up 
till quite recently no acceptable lamp was available for 200 to 250 volt 
circuits ; there were lamps taking 160 volts at the arc, but on account 
ef the preponderance of violet rays they were not taken up by the 
consumer to any extent. 

Twin-Carbon Arc L ni,. These are single-parallel lamps. This 
is not a ae el because were it not for the fact that uniform quality 
high-grade carbons can now be obtained, this lamp would have been 
a series-parallel lamp—that is, we could not have coupled our two 
clutches together and worked them off a single series coil, but would 
have had to keep them separate and equalise with two shunt coils. 
With the present twin-carbon arc lamps there is no equalising 
mechanism ; with ! iu feed clutches the arcs start equal again 
every time they feed. 

Alternate-Current Single-Paralle! Leinps. — These are only made 
for 100 and 125 volts, because should a higher voltage be required 
they are merely run off a compensator, but the lamp still has to 
be provided with a choking coil, and therefore remains standard. 
The choking coils should be capable of adjustment from 100-125 volts 
and from 40 to 125 cycles. The magnet must necessarily be lami- 
nated, and the coils wound on non-metallic spools. The dashpotsrequire 
to be as large again as for direct currents, in order to damp out any syn- 


chronous vibrations between the moving partsand thecurrent. Alternate- 
current arcs are usually trimmed with one solid and one cored carbon. 
This is to ensure the arc striking, the reason being that whereas with 
direct current the stream of carbon vapour is all directed in one direc- 
tion, in the alternate-current lamp it 1s not so. The soft core of the 
carbon supplies the necessary particles to start the arc and produce 
enough vapour to continue the action. 


Fic. 5.—Mechanisin of Constant-Current ‘Transformer. 


(b) Series or Constunt.Current Lu. With these lamps 25 to 30 
are run in series. As lamps are extinguished, the gencrating apparatus 
automatically lowers the voltage so as to keep the current at a constant 
predetermined value. In the early days special dynamos and regu- 
lators were designed to give constant current at variable voltage. 
Latterly, single-phase, alternate-current stations have adopted thie 
system, using rectifiers ; but these have yet to be brought to perfec- 
tion. The only system of any commercial value is the series alter- 
nating system, the current being kept constant by the repulsion 
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Fia. 6. Record Chart showing Regulation of Constant-Current Transformer. 


between two movable coils in a transformer. Fig. 5 shows a form of 
this apparatus. The controlling force is obtained by the means of 
weights which act through a chain over a segment-shaped cross-head 
of such a shape as to vary the leverage according to the load, and thus 
bring the result out as a straight-line law. Fig. 6 shows a record of 
the regulation obtained in practice. The design of these lamps is 
more complicated than the single-parallel lamp, because, in addition 
to striking the arc, each individual arc has to be kept at a given 
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voltage. If two single-parallel lamps are placed in series, one will 
burn with a long arc, the other with a short one. If, however, 
a shunt coil be placed across each arc, and its pull so arranged 
as to draw the carbons together, the longer arc is immediately 
brought to its normal length. The method of arranging the 
relation between the pulls of the shunt and series coils ms 
be grouped as follows: (1) Concentric—in this case both coils 
act on the same part of the magnetic circuit—that is, the shunt 
tends to demagnetise the series effects. Unless carefully designed, there 
is a liability to get below the bend of the curve of magnetisation, 
which would cause serious trouble under certain conditions of working. 
(2) Coils around the same core but above one another ; same objection 
applies here (see Fig. 4). (3) Separate coils and separate magnetic 
circuits ; the pulla act in opposition through levers (see Fig. 2). The 
advantage of this method is that the magnetic condition is stable, 
hence the relative strengths of the shunt and series coils can be adjusted 
by shaping the iron portions, so as to get perfect constant current 
regulation. This can be done in the two former cases, but inasmuch 
as the shape, in order to get constant current, depends on the mag- 
netic flux, which is variable, makes it difficult to get as good a 
regulating lamp. Should any lamp refuse to burn, a short-circuiti 
device comes into play. This should be fixed in the lamp, and shoul 
be mechanical] in its action. When placed outside the lamp, magnetic 
cut-outs have to be used, and are actuated by a coil in series with the 
shunt coil of the lamp, which, when the arc opens, is pulled over and 
held in position by a series coil being closed simultaneously. The 
design of the contacts of a cut-out are very important, as this is a 
most frequent cause of trouble. In order to be able to regulate the 
relative pulls of the series and shunt coils, the series coil is wound so 
as to givea greater pull than is required under the worst conditions ; 
the pull is then reduced by the adjustment of a resistance in parallel 
with the series coil. 

(c) Sertes- Parallel Iamps.—I have left this till the last because 
this lamp contains everything any arc lamp requires. These lamps 
are practically the same as constant-current lamps, except that the 
voltage of supply being constant, you cannot short.cireuit the lamp 
when it fails, therefore you must throw in a resistance equal to the 
effect of the arc ; for a five-ampere 80-volt arc this resistance would be, 
of course, 16 ohms. Some makers place this resistance in the lamp, 
which has the advantage of simplicity and reduces the number of 
wires leaving the lamp. If away from the lamp, extra wires are 
required between the substitutional resistance and the lamp, which is 
a serious objection. As a matter of fact, they so seldom come into 
play that there is no great objection to their being placed in the lamp. 
Many makers do not consider it necessary to have n substitutional 
resistance at al where two arcs are burning in series on 200-250 volts. 
If you follow out the connections, you will see that in order to be 
correct the shunt coils must be designed to work at 80 volta, and must 
permanently stand 250 volts. That is, they must be designed with a 
lactor of safety nine times as great as when working under normal 
conditions. When working five in series, however, it becomes 
absolutely necessary to put in a substitutional resistance. 

I trust that these few observations of mine will lead to a good 
discussion, so that any deficiencies on my part may be made up. 
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OXFORD ELECTRIC LIGHTING COMPANY. 


The report of the directors for the year ending Dec. 51, 1902, states 
that the revenue account shows a profit (including £109. 16s. 6d. 
brought forward from last year) of £8,777. 11s. ad. After providing 
£2,044. 65. Id. for debenture and other interest, and writing off £554. 
Os. 8d. on account of hire-purchase installations, the available balance 
net profit is £6,179. 4s. 5d., which your directors propose to 
appropriate as follows: in payment of a dividend st the rate of 
5i per cent. per annum on the share capital (whereof 24 per cent. 
was pu in September last) £3,653. 1s. 4d., and in adding £2,250 
to the reserve and renewal of plant account, which will then 
amount to £4,500 ; the balance, £276. 3s. 1d., to be carried forward 
to next year's account. It is estimated that there is now the equiva- 
lent of 46,010 8-c. p. lamps connected to the mains, and the prospects 
of additions during 1903 are satisfactory. The number of Board of 
Trade units sold during 1902 was 17 per cent. larger than in the 
previous year. During the year the directors have had under con. 
sideration the the question of important extensions of the generating 
station at Osney, and consulting engineers were employed to advise as 
to the best methods to be adopted. A part of their recommendations 
has been carried out by the provision of an additional bay ¢o the gene- 
rating station, capable of accommodating four large boilers, one of which 
has been installed during the year. 1n view of future developments, 
11 houses surrounding the works have been purchased. The dis. 
tributing mains of the Company have been extended during the year in 
the Banbury, Linton, Northmoor, and Woodstock roads, and in St. 
John and Park End streets. An additional transformer station has 
been installed at Staverton-road. The plant has been maintained in 
thoroughly efficient order, and during the vear a new firebox has been 
fitted to one of the original boilers at a cost of £250. This expendi- 
ture has been charged against the reserve and renewal of plant account. 


NORTHALLERTON ELECTRIC LIGHT AND POWER CO. 


The annual report of the directors sets forth that the accounts for 
the year ended Dec. 31 last show a trading profit, before deducting 
interest on i d of £152. 4s. 6d., but after paying £176. 14s. 9d. 
for interest on loans and debentures, there is a debit balance of 
£34. 10s. Id. 
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NOTES. 


Institution of Electrical Engineers.—We beg to 
remind our readers that the offices and library of the 
Institution have been moved to 92, Victoria-street, to 
which address all communications should be sent. The 
new telephone number is “911, Victoria.” 


German Electrical Industry.—As was generally 
foretold, there seems to be a sort of awakening from the 
depression into which the electrical industry in Germany 
fell some two or three years ago, the more cheerful 
disposition now being attributed to the recent amalgama- 
tions of the important electrical engineering firms in that 
country. What appears to have contributed more than 
anything else to the improved feeling, however, is the 
increased demand for new installations or for extensions 
of existing plant. But apart from this, there seems to be 
a renewal of confidence in the future of the electrical engi- 
neering industry in Germany, which has lifted a good deal 
of the depression under which the industry has been struggling 
for so long. | 


London County Council Tramways.—The High- 
ways Committee of the London County Council are 
completing their arrangements for the formal opening 
of the Tooting-to-Westminster Bridge tramway by the 
Prince of Wales on May 15. All the London members 
of Parliament, the mayors, aldermen, and councillors of 
all the metropolitan boroughs, and other public men are 
to be invited to attend the ceremony, which will take 
place in the grounds of St. Thomas’s Hospital, near 
Westminster Bridge, the governors of the hospital having 
kindly placed the grounds at the committee’s disposal. A 
marquee will be erected there for the accommodation of 
the visitors during the ceremonial event, which will com- 
mence at 5.50 in the afternoon. Half. an hour later his 
Royal Highness, accompanied by the Princess, will enter 
the first electrical car, and will ride on it to the terminus 
at Tooting and back to Westminster Bridge. 


Internal-Combustion Engines for Motorcars.— 
Such was the title of a very interesting lecture delivered 
by Mr. Heseldine, of Leeds, at the Keighley Mechanics 
Institute last week, in which the whole subject of the 
motorcar industry came under review. As regards the 
internal-combustion engine, the lecturer explained that no 
boiler was required, the source of the power being actually 
within the cylinder itself. The fuel was chiefly petrol, 
and the firing of the vaporised petrol was done by an 
automatically arranged and liberated electric spark. He 
described in a lucid manner the whole process of propulsion, 
from the entry of the liquid petrol into the carburetter to 
the exit of the products of combustion into the open air by 
way of the exhaust box. Later on the lecturer referred 
to the fact that some of the large railway companies in 
England and abroad were going in for electrically-driven 
motor-carriages on their lines, and remarked that the 
possibilities of these were very considerable. 


Overhead Telephone Wires.— In view of the much 
less cost involved in carrying telephone wires overhead 
instead of underground, it is but natural that the Post 
Office should endeavour, in the interests of the public 
revenue and of a cheap telephone service, to adopt 
that course wherever possible. To a certain extent, 
however, the Post Office is in the hands of 
the local authorities, who more often than not object 
to the overhead wires principally for ssthetic reasons, 
although it seems they have a particular regard 
for the overhead equipment of electric tramways where 
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their own pockets are concerned. A case has arisen at 
Croydon, where the Postmaster-General is anxious to reduce 
the cost of giving the inhabitants a cheap telephone service 
by putting the wires overhead. To this, however, the local 
authority would not at first agree until Mr. Martin Roberts, 
assistant engineer to the Post Office, attended at one of 
their meetings and explained the situation. The Corpora- 
tion have now given their consent to the overhead wires, 
with the exception of the main thoroughíare, where the 
lines will be put underground. 


Electric (7) Belts.—By the last mail we received 
from a gentleman resident in Ceylon, Mr. R. W. 
Hill, some eorrespondence which has been published by 
the local Press, and which, we are told, should interest. 
our readers. In this correspondence wireless telegraphy, 
electric trams, electric belts, pills, solutions, and patent 
medicines are indiscriminately mixed up, and for the 
moment we failed to see to what in particular we were 
requested to give our attention. After a careful study of 
the problem, however, we have hit upon the “electric” 
belt as the chief aggressor in the sight of our corre- 
spondent, who, it seems, wrote a book, which was published 
last January, calling attention to the frauds practised in 
regard to those so-called “electric” belts. In his own 
words, Mr. Hill has declared “a merciless war against 
mountebanks and other human parasites," and after what 
he has written in the Ceylon papers we do not think that 
electric belts will find much of a market in that part of the 
world. But there will always be found people who are 
foolish enough to part with their hard-earned money in 
procuring this sort of nostrum so long as the confidence 
trick " finds such easy prey even in this enlightened age. 


Railway Employes and Technical Study.—We 
had occasion some time ago to compliment the directors of 
the Great Eastern Railway on the excellent way in which 
they were conducing towards the technical education of 
their young employés by granting them facilities for 
attending the engineering classes at the Mechanics’ Institute 
at Stratford. Weare much gratitied to hear that these 
facilities are now to be extended, the directors having 
decided to grant to their employé students at the Mechanics’ 
Institute leave of absence with full pay for six months, 80 
they may be able to devote their whole attention during 
this period to the pursuit of technical study. The condi- 
tions prescribe that the student shall be between 18 and 20 
years of age, and shall have been three years in the com- 
pany's service. The directors’ action in this matter can 
only be described as magnanimous, but there is little doubt 
they will reap a good part of the benefit of it in years to 
come. The same commendable policy, in a more limited 
degree, is being pursued by the London and North-Western 
Railway directors at Crewe, where every encouragement is 
given to the employés in the engineering shops to attend 
the engineering classes at the Mechanics’ Institute in the 
town. 


Transmission of Sound.—At the monthly meeting 
of the Royal Meteorological Society on Wednesday 
evening, 18th inst., Mr. C. V. Boys, F.R.S., gave an 
interesting lecture on '* The Transmission of Sound through 
the Atmosphere.” He began by contrasting the apparent 
behaviour of waves of water, sound waves, and light waves 
with respect to physical law, and showed that these were 
merely an effect of the relative scale of the wave-length 
and the means of observation. He pointed out the perfec- 
tion of the behaviour of ripples and very small water waves. 
There is a difficulty of making experiments with sound 
with apparatus smaller than houses or hills, unless sound 
waves so short as to be inaudible are employed. Mr. Boys 
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showed the obedience of sound to the ordinary optical 
laws. Sound waves may under special circumstances 
become visible. By means of lantern slides the lecturer 
showed that the air waves in bullet photographs are 
visible; and animated representations were given of 
Mr. Ryves’s observation of the shadow of the sound of a 
great explosion, and also of Prof. Ward’s photograph of the 
reflection of sound waves. Reference was made to 
Dr. Rapp’s interference observations of sound waves pro- 
duced by instruments and by the voice. The lecturer 
explained that light has in a minor degree the same kind 
of imperfection so noticeable with sound. He concluded 
by referring to mirage and looming in optics, and stated 
that the corresponding phenomena in acoustics give rise to 
abnormal audibility of sound. 

Wiring Rules.—We commented last week on the fact 
that the Institution of Electrical Engineers have now issued 
a revised edition of their rules for the wiring of houses 
for electric lighting. The hope was expressed by Mr. 
Swinburne at a recent meeting that electrical engineers 
would endeavour to make the Institution rules universally 
used. We regret, therefore, to see that the Fulham Borough 
Council on the 25th inst. had under consideration new 
regulations for the supply of electrical energy in which 
there is no reference whatever to the Institution rules. 
We do not know whether the consulting engineer of 
Fulham or the resident engineer was responsible for this 
omission, but we would particularly call the attention of 
both of these gentlemen to the following paragraph which 
appears at the end of the report: Regarding details 
as to wiring not dealt with in the above, the latest 
edition of the Phoenix Fire Office rules, and the rules 
of the insurance company in whose office the building 
being wired is insured, must be followed." What is to 
happen when the rules now before us, the rules of 
the Pho:nix Fire Office, and the rules of the insurance 
company interested are at variance is not quite clear. 
We can quite understand, however, that a contractor 
will have some difficulty in providing a bridging piece of 
wood or other insulating material not less than iin. in 
thickness between the wires which are run in tubes. This 
requirement is most likely due to carelessness in drafting 
the Fulham rules, but it instances the need there is for 
electrical undertakers to adhere to the more carefully 
drafted regulations of the Institution. l 

London Electrical Contractors’ Association — 
On Thursday, the 19th inst., the second annual dinner 
of this association was held at the Holborn Restaurant, and 
was attended by a large number of companies as well as 
by representatives of firms belonging to the association. 
The chair was taken by Mr. A. Rashleigh Phipps, who, 
in his remarks on the toast of The London Electrical 
Contractors’ Association,” commented on the great increase 
in membership which had taken place during the past 
year. The number of firms allied to the association 
had increased from 60 to 120. If this increase could 
only be maintained, they would be in an exceptionally 
strong position when called upon to fight their enemies, 
whoever they might be. He complained, however, of 
the apathy of certain of the members when their 
interests were involved. An urgent call made recently 
for a meeting to consider the London County Council 
Bill was only responded to by some 10 per cent. of 
those invited. He expressed the hope, since realised, 
that the provisions in this Bill enabling borough councils 
in London to do electrical wiring work would be thrown 
out, owing to the opposition of the association. Amongst 
other speakers was the President of the Institution of Elec- 
trical Engineers, Mr. J. Swinburne, who responded to the 


toast of The Institution.“ Mr. W. B. Esson replied for 
„The Visitors, and referred to the phrase their enemies, 
whoever they might be," in the president's speech. He urged 
on those present the necessity for supporting the British 
manufacturer, and assured them that such support would 
be reciprocated. The toasts were pleasantly interspersed 
by a capital, musical programme, which was excellently 
rendered. 

Wireless Telegraphy.—A question was put to the 
Secretary to the Admiralty in the House of Commons on 
Monday by Sir John Leng which induced an interesting 
reply. Mr. Arnold-Forster stated that wireless telegraph 
stations have been established at Dover, Culver Cliff, Port- 
land, Rawe Head, the Seillies, and Roches Point. During 
the next financial year others will be established at Bere 
Island, Spurn Head, Alderney, St. Abb’s Head, St. Ann’s 
Head, Languard, Port Patrick, and Duneansbay Head. 
Commercial signalling will be carried out from the following 


stations included in the new Lloyd’s-Admiralty agreement— 


viz., Culver Cliff, the Scillies, Spurn Head, St. Abb’s Head, 
Portland, St. Ann’s Head, Duncansbay Head, and Roches 
Point. It would seem from this that the Admiralty has 
erected these last-named stations not only for its own use, 
but also for the Post Office, which apparently iscontemplating 
a commercial service of wireless telegraphy between ship and 
shore. Whether this be the correct view or not remains to be 
seen, but up to the present we have heard of no arrange- 
ment by which people in England can communicate by 
wireless telegraphy with friends on board of ships equipped’ 
with the necessary apparatus through the medium of the 
Post Office. We understand, however, that negotiations 
are proceeding between the Marconi Company and the 
Post Office towards this end. It was rumoured in 
a daily paper in the early part of the week that an 
agreement had been practically agreed to between 
the Government and the Marconi Company, under 
which the former will pay the latter a sub-stantial 
lump sum for the right to employ Marconis system 
of telegraphy on every vessel in the navy. At present 
some 32 British warships are equipped with apparatus 
for sending and receiving wireless messages, but we 
believe they are not all on the Marconi system. 


Electric Lighting Plans.—Our readers may recall 
that in January, 1901, 3 conference of the local authorities 
in London was held at the instance of the St. Pancras 
Borough Council to consider the requirements of the then 
Postmaster-General under the Electric Lighting Acts with 
regard to electrical works carried out in public thorough- 
fares. At that conference the principal grievance was the 
requirement that in all cases of street work the local 
authority laying the mains should furnish the Postmaster- 
General with full plans to a scale of 10ft. to the mile, the 
opposition of the authorities to this provision being based 
on the excessive time and cost involved in getting out such 
plans. From what we remember, a deputation was 
appointed at this conference to wait on the Postmaster- 
General to urge him to modify the requirements in 
question, but from that day to this nothing further has 
been heard of the matter until a week or two ago. On 
the 9th of this month the Battersea Borough Council 
received à communication from the Postmaster-General 
approving of electrical works in Corunna road and 
terrace, subject to the usual conditions, but he seems 
to have made a not unimportant modification of his 
predecessor’s requirement with regard to the plans. From 
the wording of the letter we gather that the Council are 
only required to furnish sketch books or 10ft. plans in the 
cage of streets where Post Office pipes are laid or contem- 
plated. This is the first intimation the Battersea Council 
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have received on the matter since the conference in January, 
1901, although the St. Pancras authorities were repeatedly 
applied to for the result of the conference. Now that the 
Postmaster-General has made some sort of concession as to 
the furnishing of 10ft. plans, the Battersea Council would 
seem to have changed front. The Lighting Committee 
have had the matter under consideration, with the result 
that they have recommended the Council to comply with 
the original requirements of the Postmaster-General. We 
presume, however, that the concession is open to be aceepted 
by other local authorities in London when carrying out 
such work. | 

London County Council Bills — The London 
County Council are unfortunate with their Parliamentary 
Bills this session. During the past week one has been 
dropped altogether, and another has only been allowed to 
proceed after the omission of certain clauses relating to the 
wiring of houses for electric lighting and the supply of 
electric fittings to private consumers. In this Bill, which 
is termed the General Powers Bill, the Council wanted 
powers on their own behalf and on that of the other 
London municipal authorities to do these things them- 
selves—in fact, to compete with the electrical contractor 
and the retail trader in the sale of electrical fittings. 
The plea put forward by the advocates of the Bill in the 
House of Commons on Monday was that if the Council 
were allowed to wire the houses and supply the fittings 
themselves, people in London would be able to get the 
electric light at a cheaper first cost than as matters now 
stand. It was further argued, without much regard to 
logic, however, that if the metropolitan councils had power 
to supply the light, they should also be permitted to supply 
the accessories. "The electrical contractor especially will be 
pleased to know that these one-sided arguments did not 
avail, and the instruction to omit the clauses in question 
was ultimately carried by a majority of 17. The other 
Bill which the Council have thought it policy to drop, 
aimed at investing the County Council or the borough 
councils or a number of them in combination with powers 
to purehase the electric light undertakings in London, and 
to supply electricity in bulk within the county of London. 
The measure was rejected last year owing principally to the 
opposition of the metropolitan electric lighting companies, 
who, of course, are quite as strenuous against it this year. 
But in addition to this the Government had announced ita 
intention of opposing the Bill at the second reading stage 
being reached, and the County Council have naturally 
concluded it would be useless to endeavour to proc'eed 
further with the measure. They have, therefore, wisely 
dropped it altogether, and if the matter is to be dealt with 
by legislation hereafter it must be left to the Government 
to take the necessary steps. This the Government have 
practically promised to do, and will probably introduce a 
public Bill on the subject affecting the whole country. 
Further, the Board of Trade has intimated its willingness to 
receive either a deputation from the County Council or 
written representations with regard to the provisions of 
the new Bill. When this will be put forward is not 
certain, but probably little more will be heard of the 
subject until the Government is ready to introduce its 
proposals in the House of Commons. 

Excessive Voltage Rise.—In a recent issue of 
Elektrotechnische Zeitschrift is given an instructive account 
of a somewhat unusual rise in voltage which occurred on & 
1,000-kw. 2,000-volt three-phase alternator at St. Peters- 
burg. The machine had worked perfectly satisfactorily 
for a number of years, both in parallel with others and 
alone, but after a time it began to give trouble by breaking 
down repeatedly between one particular coil and the iron 
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through a 4mm. mica tube. The breakdown was always 
accompanied by violent crackling sparks at the outer 
edges of the coil, indicating the presence of extremely high 
voltages. Investigation showed that at the time when 
the trouble commenced a variable earth occurred on 
the high-tension network. Further, it had been noticed 
that violent shocks could be obtained by touching the 
stationary armature iron of this particular alternator, 
whilst mo such shocks could be obtained from the other 
machines. The earth fault would disturb the symmetry 
of the different terminal potentials to earth, and would 
tend to pass a charging current from the armature iron to 
earth. The shocks obtainable from the armature iron 
indicated that an insulating layer existed between the 
latter and the earthed frame. This insulation had probably 
been formed in the course of time owing to the accumula- 
tion of dirt, as no special arrangements for insulating 
the iron from the frame were visible. On this particular 
machine, therefore, the charging current induced by the 
earth fault could not, as in the other machines, flow direct 
to earth, but had to pass through this thin layer of insula- 
tion between the iron core and the frame, probably with 
the accompaniment of sparking The engineer felt that 
this sparking, by giving rise to high-frequency currente of 
short wave-length, was probably the cause of the excessive 
voltage rise in the armature, as harmful resonance effects 
are in practice probably much more commonly caused 
by such currents than by the main current, or even 
by the higher harmonics of the main current. If 
this were the correct explanation, the trouble would 
cease if the iron core were metallically connected to 
the earthed frame. As the fault in the high-tension net- 
work had in the meantime been made good, and as it was 
not considered advisable to reintroduce it for the purposes 
of experiment, it was necessary to make other arrange- 
ments for investigating the point. The necessary con- 
ditions can be obtained by simply connecting one terminal 
of the machine to the 'bus bar. The machine may be at 
rest and unexcited, and the charging current between the 
core and earth will then be due to the phase voltage— 
2,000 

v3 
the connection to the bus bar was made, the effects 
described were repeated, crackling sparks as much as 
40mm. in length jumping over to the iron. These sparks 
disappeared as soon as metallic connection was made 
between the core iron and the frame, and they reappeared 
on breaking this connection again. The connection between 
core and frame was then made permanent, and since then 
the machine has given no trouble whatever. No reason 
was discovered for the occurrence of the sparking always 
at one particular coil. 


Presentations.—Three very interesting presentations 
were made at the latter end of last week, to Mr. W. E. 
Langdon, Mr. A. Bromley Holmes, and Mr. A. S. Barnard 
respectively. After some 25 years’ service with the Midland 
Railway Company as electrical engineer, Mr. Langdon 
is retiring from that office, which he so ably filled 
for so long a period. Last year he occupied the presi- 
déntial chair of the Institution of Electrical Engineers, 
the highest honour his compeers in the profession 
could give him, and to-day he stands foremost in the 
front rank of electrical engineers in this country. The 
presentation, which came from a few of his colleagues on 
the Midland Railway, took the form of a solid silver rose- 
bowl and two silver fruit-dishes, suitably inscribed. Mr. 
Langdon’s natural feelings on such an occasion gave him 
some difficulty in returning thanks for the gifts and the 
kind words which were said about him by Mr. Percy 


volts. This method was employed, and as soon as 
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Payne, who made the presentation. But as showing the 
great expansion which has taken place under his régime, he 
mentioned that there are to-day 3,000 telephones at work 
on the Midland Railway, and no less than 11 different 
generating stations for supplying the railway with electric 
light and power. The mileage of the telegraph and tele- 
phone lines on the railway now stands at 29,000, giving an 
average addition of nearly 1,000 miles of wire each year 
during the period from 1878, when Mr. Langdon first 
entered the department. Mr. Langdon was later on the 
central figure of another demonstration in his honour, 
given by the staff of the department, who had subscribed 
towards a testimonial of a handsome solid silver tea and 
coffee service, with salver, of Georgian design. The 
presentation to Mr. Bromley Holmes, the retiring borough 
electrical engineer of Liverpool, was made by the staff and 
employés of the electrical department, and consisted of a 
solid silver rose - bowl, accompanied by an illuminated 
address. The success and the services rendered by Mr. 
Holmes in his connection with the electric lighting 
enterprise at Liverpool are well known, and to him is 
chiefly due the credit for the flourishing condition 
in which the undertaking now stands under municipal 
control, The fact that Mr. Holmes has been associated 
with the enterprise in Liverpool since it was first started 
in 1883 by a private company, and afterwards from 1896, 
when it came into the hands of the Corporation, till the 
present day emphasises the wisdom of municipalities 
offering sufficient inducement to keep such men as he in 
their employ. Mr. Holmee’s early retirement from the 
responsible and onerous duties of city electrical engineer, is 
partly due to ill-health, but the Corporation are wisely 
retaining his services as consulting engineer to the under- 
taking—a position which will release him from the more 
arduous part of his duties. The third presentation—that 
to Mr. A. S. Barnard—-was offered by the staff of the Hull 
Corporation electricity works as a token of regard for their 
late chief, who shortly leaves for Ceylon to take up the 
post of electrical adviser to the Government there. It 
consisted of a handsome Rose-Goerz Kodak camera, together 
with a suitably inscribed gold bracelet for Mrs. Barnard. 
Mr. H. Bell, assistant electrical engineer at Hull, wished 
Mr. Barnard, on behalf of the staff, all health and success 
in his new sphere of action. Asa parting piece of advice, 
Mr. Barnard, whose connection with the Hull undertaking 
dates back some seven years, urged the staff to try and 
maintain the very good feeling which had prevailed during 
the whole time he had been with them. He thanked them 
all for their kindness in giving him such a handsome and 
beautiful testimonial of their affection. 


Surface-Contact Systems.—Mr. Victor Bornand’s 
paper on surface-contact tramway systems, which, as briefly 
noted last week, was read before the Birmingham Associa- 
tion of Civil Engineers on the 12th inst., has now reached 
us in extended form. It is full of interesting details of a 
system of electric traction about the performance of which 
comparatively little is yet known. The author places the 
subject under two categories —the first including systems 
which have a switeh for each stud, placed underneath the 
stud, or grouped 10 or 15 together in a single box, the 
chief characteristic of the second being one single 
switch commanding as many as 40 studs, and which 
automatically distributes the current to each stud when 
the car is travelling Going more into detail, the 
author emphasises the importance of a sound wiring and 
the soldering of all the electrical points. The effects of 
moisture on an electric cable carrying power for electric 
traction must be carefully guarded against. A constant 
and forced ventilation of the tube or conduit into which 


.of junctions and points causes trouble and danger. 


the cables are drawn would, in his opinion, be a great 
improvement on any of the types of surface-contact systems 
now in operation; it would to a large extent keep the 
wiring system dry, and assure safety and avoid the danger 
of such an installation losing its insulation. A multitude 
Lead- 
covered wires should be avoided as much as possible, 
armoured cables being used and enclosed in cast-iron pipes 
in the same way as in electric lighting distributing systems, 
Dealing with the studs and switches and the consequence 
of bad insulation, he advises that the switch recess should 
be made of incombustible material, and the insulation of 
the switeh box and stud should be as perfect as possible. 
If the insulation be bad, the leakage of current with 500 
or 600 volts attains to such magnitude that an arc takes 
place and persists between the two contacts, rendering the 
stud alive. Tests with switches breaking in oil have 
shown them to be unsuitable in surface-contact systems. 
Any arcing decomposes the oil, which then forms a paste 
of a certain conductivity. Every possible means should, 
therefore, be taken to prevent the occurrence of moisture 
inside the switch boxes. In some systems the switch 
is opened by gravity, which is the simplest way; in others 
by magnetic influence or springs. Referring to magnets 
and skates, the author warns us that if the magnetising 
coils are not spaced at convenient lengths along the 
magnetic bar, this may cause non-uniformity of the 
magnetic field throughout the length of the skate, and 
so create variable attractive forces and variable pressure 
between the two switch contact pieces. These bad contacts 
will cause undue heating and a little sparking of a 
detrimental nature. Magnetic skates have the inherent 
defect of carrying and accumulating on the track all the 
iron particles left in the road hy the wear of horseshoes 
and of the wheels of vehicles. The general form of 
safety device used on surface-contact systems consists of 
fixing at the rear end of the car a skate directly con- 
nected to earth through the car frame, and a fuse is 
interposed. But it often happens that these fuses do not 
blow out when required, and, in the author’s opinion, the 
only proper and reliable instrument for this purpose is 
the magnetic circuit breaker. He concludes with a descrip- 
tion of the one single-switch arrangement, which, how- 
ever, is only applied to one system, known as the Claret- 
Veuillumier system. It is noticeable, however, that this 
system has only one-fiftieth of the number of switches 
required by other surface-contact systems. 


National Physical Laboratory.—The annual report 
of the Executive Committee of the above laboratory is very 
interesting reading, giving as it does details of the work of 
the institution since the opening by the Prince of Wales. 
The tables which accompany the report with regard to the 
test work carried out show that a good commencement 
has been made at Bushy House. Mainly because of the 
incomplete equipment of the laboratory, however, many 
applications for tests have had to be refused. Among such 
applications may be noted the testing of incandescent 
lamps, standards of light and photometry, testing of elec- 
tric fans, testing of oil flash-point apparatus other than that 
certified by the Board of Trade, testing of ammeters up to 
1,000 amperes, testing of alternate-current meters of 
various kinds up to 2,000 watts, testing of globe strain 
insulators for tramway work at high alternating potential, 
general enquiries as to testing high-voltage alternating 
instruments, standards for extremely low temperatures, 
specific heat and latent heat of petrol, specific heat of iron 
and nickel at high temperatures, and testing of a 
number of three-phase measuring instruments and meters. 
The report states, however, that the equipment is in various 
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ways being extended, and it will be possible shortly to 
undertake a number of tests similar to those which have 
been declined. Among those who are participating in 
this extension by gifts of machinery and instruments are 
Messrs. Siemens Bros. and Co., Sir William Preece, the 
Electric Power Storage Company, and Mr. A. P. Trotter. 
The last three named have given apparatus for photo 
metric work, Sir Wm. Preece himself providing a complete 
photometric outfit. Providing funds are forthcoming for 
the necessary measuring apparatus, tests and experiments 
involving the use of alternate two-phase and three-phase 
current can be undertaken, Messrs. Siemens having supplied 
the machinery for generating alternate current. The 
importance of photometric work is, we are pleased to see, 
fully recognised by the committee, and they are about to 
commence operations in this direction, although, as matters 
at present stand, it is not possible to undertake the charge 
of a photometric laboratory. Considerable progress has been 
made with the research work at the laboratory during the past 
year. Inthemetallurgical laboratory Dr. Carpenter has gained 
useful experience in carrying out a short enquiry as to a 
new brand of tool steel, and in preparing and photo- 
graphing sections of some of Mr. Hadfield’s alloys for 
Prof. Barrett. The plan of work for the ensuing year 
includes an investigation of certain nickel-steel alloys, and 
much of the material for this has been given by Mr. 
Hadfield’s firm. In connection with the same research, 
a machine, designed by Dr. Stanton, for testing the 
effect of repeated stress is under construction in the 
engineering laboratory. In the electricity division Messrs. 
Campbell and Melsom have been employed chiefly in 
setting up apparatus and in standardising the methods of 
testing. Mr. Smith has made an inter-comparison of the 
resistance coils of the British Association and some 
standards certified by the Reichsanstalt ; he has also made 
good progress with the construction of a number of 
mercury standards of resistance. Towards the main- 
tenance of the laboratory it appears that subscriptions 
and donations amounting to nearly £1,000 a year have 
been promised by a number of scientific societies and 
‘private firms. Efforts are being made to extend the list, 
and more especially to render the laboratory self-support- 
ing by increasing the work done for firms and private 
individuals. This report was approved at the meeting of 
the Board on Friday, after which an inspection of the 
laboratory took place, and in this the Board were accom- 
panied by à number of gentlemen who have assisted the 
laboratory by serving on its various committeós or as 
donors of apparatus, ineluding Sir Herbert Jekyll, Sir 
Thos. Elliott, Sir Wm. White, Sir Oliver Lodge, Mr. J. 
Swinburne, Mr. Ferranti, and many others. 

Electricity Supply for Small Towns. Mr. A. B. 
Mountain, the electrical engineer to the Huddersfield 
Corporation, read a most interesting paper before the 
Leeds Local Section last week on the subject of elec- 
tricity supply for small towns and villages. Looking 
through the copy of the paper we have received, we are 
much struck with the concrete way in which the author 
puts forward his case for the establishment of electricity 
supply stations in the thinly populated urban and rural 
districts. As he says, the local authorities are mainly 
responsible for the backward condition of electricity supply 
in small places, and we echo his comment that, in the 
general interests of the country, they must either take up 
the business themselves or allow the supply to be under- 
taken by local companies. Turning to the practical side 
of the question, the chief points which engineers have to 
determine in designing a small scheme upon sound financial 
lines are, first, the probable number of consumers and 
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consuming devices which wili be connected within two or 
three years, and the ultimate maximum development ; 
second, the maximum demand which the generating plant 
will be required to supply ; third, a suitable position for 
the generating station, the form of motive power, and 
system of generation; and fourth, the best method of 
distributing the supply and the connection of consumers. 
Leaving the first two points on one side, we turn to the 
interesting examples which the author gives of the 
different kinds of plant which may be adopted for a small 
town with a population of about 7,000. He estimates 
that during the first two years the lamps connected would 
number, say, 3,000 of 8 c.p., and at the end of about the 
tenth year the connections would be equivalent to 14,000 
lamps of 8 c.p. The first instalment of plant would, 
therefore, require to be equal to abuut 60 kw., and might 
be divided into one 20-kw. and one 40-kw. plant, the latter 
sized unit of plant being continued as the station 
developed. Confining his attention to generation oaly, 
the author estimates that the works would cost the 
following amounts depending upon which form of 
motive power was selected: with oil as the motive 
power the total cost of a station to meet the above 
requirements would be £1,550; with town gas £1,400, with 
producer gas £2,050, and with steam the cost would be 
£2,400. On the assumption of a sale of 30,000 unite of 
electricity in the second year, the author proceeds to aseer- 
tain the total cost of generation per unit sold in each case. 
With oil the figure is 2:59d., and the author arrives at the 
same result in the case of town gas at 2s. per 1,000ft. 
With producer gas, however, the cost goes up to 2:96d. per 
unit sold, and in the case of steam, the figure is as high as 
ó'57d. It should be noted that in the oil and town gas 
stations small plants are suggested for running the load 
from midnight until the following evening. These plants 
are so perfectly made that they may be safely left to run 
without any attentioh, and will be found to be much more 
economical and reliable than accumulators. The figures 
given show the results in what may be called a middle- 
sized small place; in larger towns producer gas or steam 
would compare more favourably, while in small villages 
town gas or oil would have still further advantages. The 
next most important point for the engineer to consider is 
the method of distribution, the cost of which must be kept 
as low as possible. For this reason the author advocates 
overhead wiring, the arguments in favour of which are 
very strong in a small town of a rural character. He assumes 
a case in which there are 120 consumers connected and three 
miles of mains, the sectional area being 1 of a square inch. 
The total cost of a distributing system of this extent with 
underground cables comes out at £2,150, or 1:82d. per 
unit; wbile with overhead cables the cost is reduced to 
£1,250, or 1:24d per unit. Adding the cost of generation— 
2:59d.—the total cost of production with overhead cables 
becomes 3°83d. This is for the second year's working. 
As the demand inereased the cost of production would 
naturally decrease, so that it may reasonably be expected 
that small undertakings could be carried on profitably, 
charging the consumers from 4d. to 43d. per unit. The 
author concludes by referring to the '* senseless opposition 
of many local authorities, who obtain a provisional order 
for the supply of electricity and then spend years debating 
the expediency of starting the undertaking, or who do 
nothing whatever in the matter until some effort is made 
to start a local company. It is to be hoped that a strong 
effort will be made to prevent some local authorities adopt- 
ing this obstructive policy, which at present is the chief 
reason for the backwardness of eloctrical enterprise in the 
rural districts. 


438 THE ELECTRICAL ENGINEER, MARCH 27, 1908. 


PIPEWORK FOR ELECTRIC LIGHTING STATIONS. 
BY F. H. D. 


The tendency of present-day design of electric lighting 
station pipework seems to be towards simplicity, as 
opposed to the old type of ring main or duplicature of 
pipes. No doubt the cause of this is that pipes and 
methods of erection are becoming more reliable, and, there- 
fore, by taking a little extra risk, economy ean be effected 
in capital outlay. Pipework constitutes a very large item 
in the total expenditure on a central station: modern high 
pressures and the rough usage to which it is frequently 
put, necessitate the use of the very best material and 
workmanship ; consequently in the interests of economy 
it is desirable that the amount installed shall be the 
smallest possible that is compatible with efficiency and 


u^ 
en this point is reached is, of course, a matter of 
opinion. In the writer's idea the main steam-pipe work of 
a small or medium sized station cannot be better arran 
than as shown in Fig. 1—viz., on the header system. i 
system is, of course, entirely opposed to the old ideas of 
mains and duplications, but it is one that is rapidly 
finding favour, and appears to present cheapness and safety 
combined in the best proportions. It must be borne in 
mind, however, that first-class material, workmanship, and 
erection is absolutely necessary in this system. Such an 
arrangement badly put up would be a continual source of 
potential breakdown, owing to the fact that there is no 
way round if a joint blows out badly. No doubt many 
engineers used to the ring system would be very chary of 
"ene on the header principle, but the experience of 
those who have tried it is that when well erected the risk 
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of breakdown is not nearly as great as its extreme sim- 
plicity would lead one to believe probable. The ring 
system, while appearing to promise greater safety from 
breakdown, is always a source of a lot of extra trouble; 
there are more joints to give out and keep in repair, and a 
much greater surface for condensation and consequent loss. 
To justify ite existence, this system must be used as 
a ring, and portions of it must not be shut down, at 
any rate during the time of heavy load. Under 
these conditions, of course, it gives a very high factor 
of safety; but when the enormous amount of waste 
by condensation that is constantly going on is taken 
into consideration, it is obvious that in an ordinary case 
this factor of safety is too dearly paid for. If this point 
is realised, and the greater portion of the ring kept shut 
down and only used for cases of emergency, it frequently 
happens that the act of opening out the cold pipe in a 
hurried manner causes dangerous water hammer, too severe 
strains, blown-out jointe, and water in the engine cylinders. 
Altogether there can be but little doubt that the existence 
of a ring steam-main is only justified in very exceptional 
cases, and if absolute safety is essential, it is certainly 
obtained better by the use of the header system in 
duplicate. | 

e above remarks on ring mains do not, of course, 
apply to feed-water arrangements. A continual supply of 
feed water is such an essential item in the life of a central 


station, and its failure for even only a short time is so apt 
to lead to dangerous results, that it is almost impossible to 
take too many precautions against breakdown in the pipe- 
work. There should always be two sources of feed-water 
supply—one from the feed tank or hot-well, and one from 
the main. Large storage tanks are very desirable, as a 
broken-down water-main is always a possibility, and without 
ample storage may lead to a broken-down electric light 
station. The diagram (Fig. 2) shows a very complete and 
satisfactory feed-water pipe arrangement, that with modifi- 
cations could be adapted to a station of any size. FT is 
the feed tank applied with water either from the main 
through a stop valve, or from the storage tanks through a 
ball valve. 

It is desirable to take the water from the storage tanks 
and not direct from the main, as this is a means of always 
5 they are full. By the above arrangement it is 
possible to take water either from the main, storage, or 
feed tank, or to use them in any combination. It gives 
absolute safety, and will be found very convenient. 
P, P, and P, are the pumps, F the filter, M the meter, 
E the economiser, and R the boiler water ring, one of the 
feed pipes of each boiler being taken from one side and 
one from the other. It should be noted that the filter and 
meter are in the delivery side of the system; it is a mistake 
for anything to be put in the suction side, as it takes com- 
paratively little to obstruct the flow of water in a serious 


degree. The writer has met with a case in his own expe- 
rience where a rather dirty filter placed in the pump 
suction was the cause of an almost complete failure of the 
water supply at the pumps. Most feed-water filters will 
work better on the delivery side, and those that will not 
should not be used. 

The best modern practice in high-pressure steam and water 
iping may be delineated as follows : Straight lengths and 

nds should be made of best quality lap-welded steel of 
a uniform thickness of about lin. with flanges of mild 
steel stamped out of the solid, provided with strengthen- 
ing collars, and accurately faced all over after being fixed 
to the pipe. In pipes of large diameter a facing strip in 
the form of a boss is preferable, as the joints will hold 
better. Up to 6in. internal diameter the flanges of pipes 
should be screwed on with a fine thread while hot, and 
the ends carefully brazed and caulked. Over this size 
it is preferable for flanges to be riveted on, the 
rivets being driven by hydraulic pressure Small 
auxiliary steam - pipe should be made from high 
grade steel tubing, the flanges being screwed on and the 
pipe expanded and caulked. Tee pieces, elbows, eto., may 
be of high-grade cast iron of high tensile strength. They 
should be heavy and substantial in design, and ribbed 
longitudinally if of large size. All high-pressure piping 
should be tested before leaving the contractor's works to 
a hydraulic pressure of 350Ib. per square inch, and after 
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erection to at least 250lb. per square inch, at which 
pressure all joints and valves should be perfectly tight. 
The proper supporting of pipes is of primary importance, 
and the supports should be so arranged that the whole of 
the weight of the pipes is taken by them, and that there 
is no strain on the joints. It is equally of importance that 
the supports should be provided with rollers, or be of such 
& pattern that the free expansion and contraction of the 
pipes is not interfered with. | 

Wherever there is a considerable straight length ina 
pipework range, an expansion piece should be inserted, as 
otherwise there is bound to be trouble with the joints. 
This is best provided. for by a U piece made of the same 
material as the pipes Expaneion joints are unsatisfactory, 
being messy and unreliable. Provided the system is well 
designed, trouble with joints is chiefly occasioned by 
carelessness in the erection. Wherever there is a joint 
with a strain on it, it is only a question of time that there 
will be a leak, and no make or form of jointing will stand 
under these conditions. The constant remaking of joints, 
besides being annoying, is expensive, and this necessity can 
only be obviated by great care in the erection and treat- 
ment of the system. The best and most used form of 
joint for steam and water pipes is the corrugated brass 
ring smeared over with red lead or preferably mastic 
cement. 

Exhaust and circulating water-pipes are generally made of 
good grade cast iron. ese pipes being usually large, the 
flanges should be faced with strips, the joints being made as 
above. Valves are extremely important items in a pipework 
system. Owing to their great cost there should be as 
few as possible, but they should be of good quality. 
Cheap valves never pay for high-pressure work, as after 
a short time they are apt to become unreliable and cost a 
great deal in repairs. Small valves are perhaps the 
greatest sinners in this respect, and for this reason they 
should be of the renewable seating type, which means 
that poa y a new valve may be obtained at a 
very slight cost. A very prolific cause of trouble with 
valves is that the piping is too often put up without having 
first been thoroughly leaned out; the consequence is that 
all’the grit and dirt in the pipes is carried into the valves, 
and the seatings ruined the firat time they are used. 
Large steam-valves should always be provided with a small 
by-pass valve, in order that the pipe they control may be 
readily and safely warmed up before opening out. Boiler 
blow-down valves should always be of a type fitted with a 
device that makes it impossible to remove the handle while 
the valve is open. As in most installations the several 
boiler blow-down pipes run into a common main, it will be 
seen that to protect men who may be working in an empty 
boiler it is necessary that all the valves should be of the 
above description, with only one handle between them, so 
that no two valves can be open at the same time. 

A good system of drain piping is necessary for the well- 
being of a steam range. In these days of superheated 
steam there is, of course, less trouble with water than 
before superheating became common, but at the same time 
efficient draining arrangements are essential There is 
always water lying in dead steam-pipes, and when these 


pipes are opened up the water has to be got rid of some- 


where. This is best done by an occasional pocket placed 
at a low point in the main pipe, and a separator close by 
the stop valve of each engine. All pockets and separators 
should be fitted with gauge glasses, and self-closing cocks 
in the event of breakage, and the glasses should be 
covered by efficient protectors to avoid danger from 
flying pieces. The Board of Trade now very wisely 
make this obligatory. Pipes should be led from each 
pocket and separator through an efficient steam-trap to a 
common main drain pipe leading to the feed tank, so as 
to return all condensed steam to the boilers. The traps 
should each be fitted with a by-pass in order to facilitate 
examination when under steam. Drain piping is best con- 
structed of good steam barrel with screw and socket joints 
made with red lead or mastic cement.  Gas-piping has 
frequently been used for this purpose, but it is much too 
weak and very apt to split when steam is suddenly turned 
on. Engine and cylinder drains should be led to a separate 
main and discharged into the sump, never into the feed 


tank, as the water contains oil, which will, of course, have 
a deleterious action on the boilers. Where a neat appear- 
ance is a desideratum, copper drain piping is used, and in 
the light of present-day knowledge it may be safely stated 
that copper should be used nowhere else where there is 
high pressure, owing to its great cost and the danger of 
its inherent weakness. To facilitate drainage, the main 
exhaust pipe should be placed low, the engine branches 
leading down to it. It should have a decided fall to the 
condenser or pipe to atmosphere, so that water may not 
accumulate in dangerous proximity to the engines. 

Efficient covering of al steam and hot-water pipe work 
is very necessary, and in the choice of.a covering there 
are many points to be considered. The ideal covering 
should have the highest possible resistance to the passage 
of heat, be mechanically strong and lasting, look well, and 
not suffer from deterioration of any of these qualities. 
Wool and other inflammable substances have the highest 
non-conducting properties, but the fact that they are 
inflammable bars them from use as lagging with high- 
pressure steam. Of the suitable materials fossil meal 
ranks highest, but in-its natural state it is mechanically 
weak, and very dirty if it gets loose. To better this, it is 
mixed into a paste with hair, which while lowering its 
efficiency somewhat increases its strength considerably. 
After being applied to the pipes it is covered with canvas 
sewn on, and altogether makes a very satisfactory job. 
Fossil meal is also used mixed into a paste with asbestos, 
but its efficiency is very considerably reduced by this. A 
polished metal surface is a good heat insulator, and for 
this reason pipes are sometimes covered with a thin planished 
steel casing in addition to the ordinary lagging. This 
system gives a very neat appearance, but is rather expensive, 
and not worth the extra cost. 

A serious mistake is often made by leaving flanges and 
valve bodies uncovered. It may be laid down as a law thut 


it pays to cover every single inch of piping, and to leave 


any part open to the air is just as bad a policy as to allow 
joints to blow without attention Mi few engineers will 
permit the latter to pass, and yet the former is going on, 
it may be almost safely said, at the majority of stations in 
a more or less degree. It is, of course, a mistake to cover 
flanges with the ordinary composition, as this means trouble 
in remaking joints and oe the appearance of the pipe- 
work. Flange coverings of all sorts are made, some good 
and some bad, but even the worst would be an improve- 
ment on bare metal. 
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COMPRESSION IN STEAM-ENGINE CYLINDERS. 
BY C. L. BROWNE. 


It would at first sight appear to be a matter for surprise 
that the experience gained in the design and manufacture 
of steam-engines since the days of Watt has not led to a 
greater uniformity of opinion as to what arrangement of 
steam distribution is caleulated to give the best results in 
a given type of engine working under given conditions. 
Instance the question of cylinder ratios in compound and 
triple-expansion engines. This subject is one of the chief 
points at issue between rival engineering establishments, 
and it still remains a matter of opinion as to what is the 
best cylinder ratio to adopt for a stated type of engine 
after the power to be developed, the boiler pressure, and 
other conditions of working have been determined. The 
same absence of unanimity, though to a less degree, is 
shown with regard to the proportioning of the steam 
distribution in each cylinder, and the varying practices in 
the respect of the leading engineering firms are & little 
difficult to explain on purely scientifio grounds, even when 
varying piston speeds and other merely mechanical 
requirements are taken into consideration, and one would 
be almost Jed to conclude that the exact arrangement of 
steam distribution is not a matter of vital importance to 
the economical working of the engine. 

Generally speaking, the actual requirements to be met 
are fully understood and appreciated, but the conflicting 
conditions to be fulfilled make the result arrived at of 
necessity a matter of compromise. And it is in deter- 
mining the extent of this compromise that the differences 
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of opinion arise. A noticeable example is the varied form 
taken by the compression curve, as shown on the indicator 
diagrams obtained from engines manufactured by different 
firms of repute, and a few general remarks on this part of 
the subject from a practical point of view may not be 
entirely out of place. No apology is offered to central- 
station engineers for introducing examples from various 
types of engines, since it is only by study of steam-engine 
practice under widely different conditions that a proper 
anowledge of the subject may be acquired, and the engi- 
neer who confines his attention to, say, high-speed stationary 
engines cannot have a full appreciation of the speeial 
requirements to be met in their design. It would be easy 
to give a score of diagrams in instance of the varied 
practice of leading engineering firms in this respect, and 
Instances are to be met with in the daily experience 
of most engineers. The two following diagrams, how- 
ever, will sufficiently illustrate the point under con- 
sideration. In each case the particular valve setting was 
personally supervised by a responsible engineer, who was 
sent down by his firm for that purpose, and the resulting 
indicator cards were passed by the manufacturer’s drawing 
office. In neither case was there any meddling with the 
valves by an irresponsible engineer attendant, as isfrequently 
the case. In the interests of economy of space, throughout 
the whole of this article only such data as are necessary to 
illustrate the point in question will accompany the diagrams 
given. 

Fig. 1 is a reproduction of an indicator card taken from 
the high-pressure cylinder of a horizontal cross-compound 
Corliss engine, built by a firm who have had a wide expe- 
rience in the manufacture of high-class mill engines, and 
was designed for driving a continuous-current dynamo. 
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The diameter of the cylinder was 31in. and the stroke 7ft. 
The calculated clearance volume was 4:5 per cent., and the 
piston rings and valves were in good condition at the time 
of indieating. It will be seen that the amount of compres- 
sion is comparatively insignificant, and this in spite of the 
fact that the reciprocating parts were extra heavy and the 
piston speed high. It will be noted that the governor has 
moved during the short interval cf time which elapsed 
between indicating each end ot the cylinder, but this con- 
sideration will not affect the form of the compression curve. 
During a full-load test, the steam consumption was found 
to be only 13°78lb. per indicated horse-power hour. The 
accompanying card is fairly typical of those generally 
obtained from modern mill engines, the general economy 
of which is well known and beyond dispute. 

A contrast to the above are the diagrams reproduced in 
Fig. 2. These were obtained from the intermediate pressure 
cylinder of the triple-expansion engines of a large steam- 
ship, which was lately chartered by the Admiralty for the 
transport of troops. It is evident that in this case the 
compression is complete, the pressure of the cushion steam 
rising to that of admission. The piston speed in these 
engines was less than in the instance above. The same 
feature is noticeable on the diagrams taken from each of 
the cylinders. When this engine ran on her trial trip, 
the consumption of coal at full power was at the rate of 
1:46lb. per indicated horse-power hour. These diagrams 
will be referred to again later. 

Zeuner, in that part of his treatise which deals with 
theoretical thermodynamics, claims to have proved deduc- 
tively that in an engine working with a large cylinder 
clearance volume and complete compression the loss due 
to clearance is completely eliminated. The compression 
of the exhaust steam up to the pressure of admission in 
qrder to completely remove the bad effect of clearance 


upon the steam consumption and work performed is also 
recommended by Radinger, Hrabak, and other Continental 
engineers in their publications on the steam-engine. In 
the majority of technical works dealing with this subject 
published in this country and America, there is evidence 
that their authors share the same view. On the other 
hand, experiments have been made with various engines 
on the Continent and in America by engineers occupying 
prominent positions in the technical world, and if these 
experiments may be relied upon, the general deduction to 
be drawn is that the effect of complete compression upon 
the steam consumption, instead of being beneficial, will 
result in an actual and in many cases in a very substantial 
loss. Before venturing upon any criticism as to how far 
any general deductions drawn from these particular experi- 
ments may be applied in the design of modern steam- 
engines, it will be advisable to refer briefly to several of 
the more notable among them. 

1. This trial was conducted by Dwelshauvers-Déry, the 
author of * Etude Calorimétrique de la Machine à Vapeur, 
with a non-condensing engine at Lüttich University, the 
cylinder of which was 12in. in diameter and 25:9in. stroke. 
The steam distribution was effected by means of separate 
slide valves, working over four ports, two serving for 
admission and two for exhaust. The volume of the cylinder 
clearance was 7:9 per cent. and the area of clearance 
surfaces 6:07 square feet. The initial steam pressure was 
82:5lb. absolute, the temperature of admission being 
392deg. F., which corresponds to about 81deg. F. of 
superheat. A number of trials were made with this 
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engine, during which the steam admission was cut off 
one-tenth of the stroke, and the compression commenced 
at 10 and at 20 per cent. from the end of the stroke. 
The result of these tests was that the steam consumption 
per indieated horse-power hour inereased considerably with 
the higher compression. This result appears to have been 
altogether unexpected by Dwelshauvers-Déry, who carried 
his researches further with 350 and 40 per cent. com- 
pression. He also raised the piston in the cylinder so as to 
decrease the top clearance volume from 7:9 to 6:6 per cent. 
In these experiments, even with 40 per cent. compression, 
the pressure during the period never rose to that of the 
entering steam, the condensation increasing to such an 
extent with the higher compressions that the curve on the 
indicator card corresponding to the particular period took 
the. characteristic hooked form. The actual steam consump- 
tions during three of the trials are given below : 


Compression, per cente k 0 30 40 


Steam consumption in pounds per indicated 
horse- power 35°63 42°92 55 95 


%% %% „ „ „ „% „„ „„ „% „ % „ „ „%„%„%„%„ „ „ „„ „„ „ »»«859 


A noticeable feature in the above trials was that the 
condensation losses during admission decreased with the 
higher compressions, the condensation during compression 
being so great that the sum of the losses during the two 
periods rapidly increased with the higher compressions. 
The analyses during the trials were conducted on the lines 
laid down by Hirn. 

2. Dwelshauvers-Déry also carried out an elaborate 
system of experiments with a condensing engine. The 
boiler pressure during these trials was about 821b. absolute, 
eut-off again taking place at one-tenth of the stroke. The 
amount of superheat conveyed to the admission steam was 
about the same as in the previous trials. Among the resulta 


| obtained were the following figures. 
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Compression, per cent . 10 40 
Consumption of steam in pounds per indicated 
horse- power houu . 22:907 24:02 28°17 


During the investigations with 40 per cent. compression 
it was found that the steam at the beginning of the period 
became largely superheated, and toward the end of the 
period the temperature again fell without the steam, 
however, becoming saturated. Even with 60 per cent. 
compression the water present at the end of the stroke 
only amounted to about 10 per cent. 

5. Another set of trials with the same end in view was 
made by Doerfel at the Radotin Cement Factory. The 
engine used for the purpose of the experiment was of the 
Corliss type, the diameter of the cylinder, which was fitted 
with an annular space for steam jacketing, was 21:8in., and 
the stroke 49:2in. The engine was run with a condenser 
at an average speed of 56 revolutions per minute. The 
cylinder covers were not jacketed. The tests made were 
lengthy and detailed, but the results obtained pointed to 
the fact that with the higher degrees of compression the 
consumption of steam per indicated horse-power hour 
increased, the losses during the werk of compression more 
than counterbalancing the amount of steam saved by the 
earlier closing of the exhaust port. The condensation losses 
varied largely in accordance with the wetness of the steam used. 

4. These tests were made by Prof. Jacobus with the 
high-speed non-condensing steam-engine in the Stevens 
Institute of Technology. The diameter of the cylinder 
was 10in., and the stroke 1llin. The boiler pressure was 
72:5lb. absolute, and the number of revolutions per minute 
250. The cylinder was unjacketed. Great care was taken 
during the trials to keep the load under which the engine 
was working constant. The piston and valves were tested 
before the experiments were commenced, and found to be 
practically steam-tight. The following figures are taken 


from the published results : 
Proportion of initial pressure up to which steam 
is compressed............... ccce i 1 Full. 
Steam consumption per indicated horse-power 
D m8 37°66 40:06 38°14 


5. The last teste to be referred to are those conducted 
by Prof. Carpenter, who utilised the high-pressure cylinder 
of the triple-expansion Corliss engine at Sibley College, 
U.S.A. The diameter of the cylinder is Qin. by 36in. 
stroke. The clearance volume was about 7'4 per cent. 
Among the results obtained were the following figures: 


Compression, per cent . 11:4 25 352 
Consumption in pounds of steam per indicated 
horse - power hourỹ õõrrr 50˙8 31'5 31:68 


Only such details of the above vests are given as are 
necessary for the present purpose, but such figures as are 
reproduced are suffieient to show conclusively that in the 
specific trials enumerated, the effect of compressing a 
portion of the exhaust steam into the clearance spaces 
did not eliminate the loss due to clearance, whether the 
compression were complete or otherwise. | 

After a study of the results obtained above, the 
question which naturally suggests itself is, How far do 
these figures represent the results which may be expected 
to accompany the compression of the cushion steam in 
modern steam-engines? Or, in other words, do the con- 
ditions which obtained in the above trials represent those 
to be met with in everyday practice? The obvious 
answer is, generally speaking, they do not. Instance the 
case of the engine used by Dwelshauvers-Déry in his 
first set of trials. The cylinder was only 12in. diameter 
by 23:9in. stroke, with a clearance volume of 7:9 per cent., 
and clearance surface area of six square feet, admission 
ceasing at one-tenth of the stroke. The temperature range 
during one stroke was apparently about 180deg. F. Under 
these conditions it might have been confidently predicted 
that excessive condensation would take place in the 
cylinder, since the harmful influence of the cylinder walls 
would be out of all proportion with the volume of the 
working steam. The excessively high steam consumption— 
in one case reaching nearly 56lb. per indicated horse-power 
hour—is indicative of the extreme conditions under which 
the results were arrived at. 

As experiments proving to what extent and in what 
manner in action of the internal surfaces of the cylinder 


60 [can be made to effect the economical working of the 


steam-engine, these trials are of the greatest value, but it 
may be safely assumed that in modern steam-engines of 
large or moderately large power, where the volume of 
the steam in the cylinder is many times greater in propor- 
tion to the “ wall area” than was the,case in the engines 
tested above, that the amount of cylinder liquefaction will be 
proportionately reduced. On the other hand, the statement 
that the whole of the work done in compressing the cushion 
steam will be returned during expansion on the next stroke 
requires some qualification even when the steam used is 
assumed to be a perfect gas, and consequently not con- 
densable at ordinary temperatures. The extent to which 
the negative work ean be regained depends upon, among 


-other factors, the difference between the pressures of 


release and exhaust respectively. This will be seen by an 
inspection of Fig. 3. In this diagram the compression 
commencing at C is carried up to the pressure of admission 
at the point A, the work done during this period bein 

represented by the area A BC. If the whole of the sa 
performed on the cushion steam during compression were 
recovered during expansion on the following stroke, the 
area under the curve A C would also represent the work 
of expansion performed by the steam enclosed in the 
clearance space AB HG. But this expansion is only 
carried out down to the pressure of release indicated by 
the point F. So that, of the work. expended in com- 
pression, equal to the area A BC, a part, D E C, cannot 
be recovered during expansion, and the greater the 
difference between the pressures of release and exhaust 
the greater will be the irrecoverable work of compression. 
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The factor which complicates any investigation into the 
actual behaviour of the steam in the cylinder is the 
influence of the cylinder walls, and although this influence 
is not very conspicuous on the indicator diagram, it has a 
tremendous effect upon the efficiency of the engine. Mr. 
D. H. Clark, in his experiments with outside-cylinder 
locomotives, proved that although, to judge from the 
indicator cards, this arrangement of the cylinders gave 
more efficient results, the reverse was actually the case, 
since the protection afforded to “ inside cylinders ” lessened 
the action of the cylinder walls, and produced in locomo- 
tives where the cylinders were so placed a greater economy 
as far as steam consumption was concern The import- 
ance of the factor of condensation on the cylinder surfaces 
in steam-engines has been conclusively proved, and the 
extent of its influence under varying conditions exhaustively 
investigated by many engineers, notably Hirn and his 
followers on the Continent; Isherwood, in his trials of 
the United States steamer “ Michigan," the results of which 
are published in his * Experimental Researches in Steam 
Engineering," and Messrs. Loring and Emery in the States, 
udi several well-known British engineers. What actually 
takes place during the fluctuations in temperature of the 
working steam throughout a double stroke is briefly as 
follows. When the admission valve opens, the steam 
rushes into the cylinder and strikes against the metallic 
surfaces of the cylinder and piston When not originally 
superheated, the condensation of from 20 to 60 per cent. of the 
admission steam is the result. As the point of cut-off is 
reached and expansion commences, more of the chilled 
wall of the cylinder is uncovered by the piston and a 
further quantity of steam is liquefied until a point is 
reached where the fall in pressure causes the layer of 
water deposited on the metal surfaces to be re-evaporated, 
and this process continues until the exhaust valve opens, and 
in some cases continues during the period of exhaust. On the 
exhaust valve again closing, the cushion steam being com- 
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pressed into the clearance spaces, its temperature at first 
rises, partly owing to the fact that work is being done 
upon it, and partly to the heat given by the cylinder walls, 
the temperature of which is higher than that of the enclosed 


steam. Immediately, however, that the steam attains a 


temperature in excess of that of the surfaces which 
surround it, a layer of water is again formed, and the 
exaltation of the compression curve on the indicator 
i becomes less rapid in proportion to the decreasing 
volume of the steam. | 
This is conspicuously shown on the diagram in Fig. 4, 
which was taken from the low-pressure cylinder of a com- 
pour. slide-valve engine driving an old cotton mill in 
heshire. During the earlier stage of compression the 
pressure rises above that of the saturation curve, À B, the 
steam absorbing heat from the clearance surfaces. At the 
int C the true compression curve crosses the line A B, 
ing below it for the remainder of the period, a portion of 
the steam being recondensed. 


Fie. 4. 


The influence of the temperature of the cylinder walls 
on the height to which the compression curve will rise on 
the diagram is well exemplified in Fig. 5. This card was 
taken from a locomotive after starting from a terminus and 
hauling a heavy train up an incline. The three diagrams 
were obtained during the first quarter of a mile. It will 
be seen that the ascent of the compression curve becomes 
more ponit as the cylinder walls are being warmed up, a 
run of several miles being often necessary after a loco- 
motive has been standing before a permanent régime of 
eondensation and re-evaporation is established, and the 
height of the compression curve rises to its normal value 
due to the conditions of steam distribution. If the cylinder 
of & steam-engine were to be composed of some hypo- 
thetical material which was a perfect non-conductor of 
heat, a certain amount of condensation due to the amount 
of work performed during adiabatic expansion would still 
accompany the use of saturated steam, and it is interesting 
to note the important influence of this condersation on the 
action of the cylinder walls in actual practice. 


W 


Fie. 5. 


=, 


Liquefaction of a portion of the entering steam takes 
pn during admission, the metal absorbing an amount of 
eat equal to the latent heat of steam per pound condensed. 
When this water is re-evaporated it will absorb from the 
walls a quantity of heat equal, per pound, to the latent 
heat of steam corresponding to that lower pressure. But 
as the water is being cooled during expansion it loses an 
amount of heat corresponding to the fall in temperature. 
Thus during this process of condensation and re-evaporation 
the cylinder walls actually gain heat, the total heat of 
evaporation at the higher pressure being greater than that 
at the lower pressure at which re-evaporation occurs. A 
continuation of this process would be thermodynamically 


im ible. 
fa practice a certain amount of heat is lost through 


radiation from the cylinder body, but the main reason for 


the impossibility of the above régime is that more water is 
evaporated than was condensed during the earlier portion 
of the stroke, this additional re-evaporation being provided 
for by condensation during expansion due to external work 
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performed. The lower the mean temperature of the 
cylinder walls the greater will be the losses accompany- 
ing high compression, for it was found in the experiments 
of Doerfel and of Dwelshauvers-Déry that the heat losses 
due to condensation during compression were by no means 
counterbalanced by the small corresponding decrease during 
admission. If the steam admitted into the cylinder is 
originally wet, it has the effect of still further lowering 
the mean temperature of the cylinder walls, and con- 
sequently increasing the losses during compression. The 
corresponding fall in the mean wall temperature will also 
increase at a greater rate than the quantity of water 
carried in suspension by the steam. In order that this 
water introduced into the cylinder during the period of 
admission may be evaporated during the later stages of 
expansion or during exhaust on the return stroke, a 
quantity of heat equal, per pound, to the latent heat of 
steam at the temperature at which the evaporation takes 
place must be drawn from the interior surfaces of the 
cylinder. It may be easily seen that it is the presence of 
water in the cylinder that so immensely facilitates the 
cyclical interchange of heat between the metal and the 
working substance. Mere contact between the low-pressure 
steam of expansion and exhaust would have but little 
cooling effect upon the metal, for it has been experimentally 
proved that conduction of heat between a gaseous substance 
and dry metal is very small even when the difference in 
their respective temperatures is large. 

In experimental investigations of the subject with any 
particular engine, if really reliable results are desired, the 
accurate determination of the wetness of the steam used is 
necessary, and this process involves many difficulties. The 
calorimetrical method of mixture is certainly simple, but 
very accurate appliances are necessary, and a small error in 
the measurement of temperature or weight will lead to 


Pd 


Fic. 6. 


serious discrepancies in the results. The method was used 
by Mr. Willans in his noted engine testa, but he had the 
advantage of special appliances and an expensive apparatus. 
The chemical method—that of determining the percentage 
of some salt in the steam and comparing it with that in a 
sample of water drawn from the boiler—assumes that the 
degree of saltness in the boiler is uniform throughout, 
which is an assumption only. The wire-drawing method, 
when used in conjunction with a separator, is said to have 
given fairly accurate results, but in all such tests it is 
questionable whether the sample drawn from the steam- 
pipe is representative of the whole body of steam passing 
into the engine, and if the sample is taken from a horizonta 
pipe the likelibood of error is largely increased. Again, 
all experiments into the thermodynamic processes during 
compression are apt to be vitiated by leakage past the 
piston and valves. The effect produced by a leaky piston 
on the compression curve is similar to that which accom- 
panies excessive condensation, and must be clearly 
distinguished from the latter. 

Fig. 6 is a card from the high-pressure cylinder of a 
high-speed vertical engine driving a 1,200-kw. alternator. 
The piston rings were worn and leaking badly. It will 
be noted that the form taken by the compression curve is 
almost identical with that in Fig. 4, which was due to the 
thermodynamie causes mentioned above. It is as well 
to remember before all engine tests to thoroughly test 
the piston for tightness, since, in these days of high cutting 
speeds and heavy feeds, cylinders are frequently faultily 
bored, and although the piston may be tight in one place 
in the cylinder it may leak badly in another. 

In summing up the factors mentioned, it is evident that 
considerable losses during compression may be expected 
with (1) wide temperature range of steam during stroke ; 
(2) large clearance surfaces ; (3) early release ; (4) leaky 
piston; (5) wet steam of admission. But all these factors 
will tend to materially impair the efficiency of any engine, 
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and their harmful influence is by no means limited to the 
period of compression ; and although the engineer who is 
responsible for the running of such engines as possess one 
or more of the faults enumerated above must choose an 
arrangement of steam distribution, which will be, of 
esr a snp an engineer of experience who 
is called upon to design steam-engines will naturally avoid 
such faults for considerations apart from their influence 
upon the cushion steam. 

Apart from thermodynamic considerations, the com- 

ression of a portion of the exhaust steam is a very 
Important aid to smooth running, and even though in a 
badly-designed compression up to initial pressure involve a 
small thermodynamic loss, the saving in wear and tear and 

neral maintenance expenses may warrant a small increase 
in the coal bill. In large modern well-designed engines 
of the so-called “low-speed ” type the ie. um clearance 
space is reduced to a very small figure, and the area of 


Fic. 7. 
negative work shown under the compression curve on the 
indicator diagrams is, of course, correspondingly reduced. 
Thus engineers who have been accustomed to rely upon a 
fairly large area of negative work in order to counteract 
the effects of heavy snd high-speed reciprocating parts, will 
have to reconsider their designs. Some American firms 
have, by careful machining, reduced the cylinder clearance 
to such an extent that great care and watchfulness on the 
part of the attendant engineer is required in maintaining 
& constant distance between the connecting-rod centres 80 
as to prevent a sudden and forcible removal of the cylinder 
covers. There is a British-built engine in which the total 
clearance volume is less than 14 per cent. In large tandem 
engines the effect of the temperature of the steam in 
e jen the piston rod is a point which cannot be over- 
looked in the connection. Generally speaking, all efforts 
in the direction of decreased clearance spaces have resulted 
in an increase of steam economy, and if the engine has 


Fic. 8. 


been well designed ite thermodynamic economy will be 
still further improved by judicious compression. In the 
example given in Fig. 2 the Wr gee line is sensibly a 
hyperbolic curve, but the point of release is a little earlier 
than is usual in modern marine practice. One of the 
results of an earlier closing of the exhaust valve is a 
corresponding fall in the mean effective pressure on the 
iston, and this decrease in work performed must be 
balanci by a prolonged admission if the output of the 
engine is to remain the same. It does not necessaril 
follow, however, that the amount of the cylinder feed vill 
be increased, as in all probability it will be decreased pro- 
vided that the engine is not exceptionally small or 
originally bady designed, and that compression is not 
commenced sufficiently early to cause the pressure of the 
cushion steam to rise above that of the valve chest. 
Herewith are given the diagrams from the high-pressure 
cylinder of iy pen Corliss engine running in India. 
wing to the high price of coal every effort was made to 


reduce the coal bill to the lowest possible figure. After 


six months’ running the diagrams given in Fig. 7 were 
obtained, and the management came to the conclusion that 
the economy of the existing plant could not be further 
increased. However, shortly B eundi the chief engineer 
left, and a new man who had gained a wide marine expe- 
rience was installed in his place. The new chief, missing 
his favourite feature in the compression curve, altered the 
valves accordingly, as given in Fig. 8, and, to the surprise 
of the management, a further saving in the weekly coal 
bill was effected. This case, though not coming 1 
within the writer's personal experience, is thoroughly we 

authenticated, the actual cards and particulars being in his 
possession. The diagrams are reproduced here in prefer- 
ence to others taken from two other engines, where the 
economy was distinctly improved by increasing the com- 
pression, owing to the exceptional excellence of the former 
cards, and to the presence of irrelevant factors in the 
latter which would demand a somewhat lengthy explana- 
tion. In the engine referred to above the cylinders were 


steam-jacketed, and the surfaces of the piston and the 
inside of the cylinder covers were machined and polished, 
thus materially reducing the clearance surfaces 


It has been shown by the experiments of Callender and 
Nicholson that practically no saving in the amount of heat 
loss due to re-evaporation during exhaust is effected by an 
earlier closing to exhaust, since the re-evaporation, if any, 
of the water on the cylinder walls takes place almost 
instantaneously on the opening of the exhaust valves. The 
conclusion apparently is that although high compression 
is of little, if any, use as a cure for design in the direc- 
tions indicated above, it can be made an important factor 
in the economieal running of well-designed engines of almost 


any type. 


SOME NOTES ON ELECTRIC TRACTION.— VIII. 
BY B. P. 


Hand brakes, which are now only found on tramoars 
and goods vans, are gradually going out of favour, even 
with these in view of the inorease in the weight and speed 
of electric cars compared with that of the old horse trams. 

Originally, they were only fitted as wheel brakes—that ` 
is, brakes which acted on the tyres of the wheels by the 
gripping action of cast-iron blocks—but these were soon 
ound to be useless for sudden emergencies, and track 
brakes were also fitted in order to give an increase of 
braking power. These are usually of the “slipper” pattern, 
with chilled cast-iron faces, which are forced down on to 
the rail face by the use of suitable levers conneoted to the 
brake handle. They are not, however, of much use, 
because they take the weight of the car off the wheels, and 
simply transfer a part or the whole of the effect of the 
wheel brakes from one set of brakes to another without 
increasing the total retardation On systems where 
careless driving is encouraged by the employment of 
underpaid drivers, these track brakes certainly help to 
ksen dana the number of flats on wheels by taking the 
wheels off the rails when the brakes are jammed on 
suddenly, but their usefulness is limited to this only, 
except from the point of view of their patentees and 
manufacturers. The only mechanical track brake that 
could be of use to supplement, and not take the place 
of the ordinary wheel brake, would be one which could 
grip the railhead, but because tramrails are mostly buried 
in the ballast, this idea is evidently impracticable, even if 
the average tramway track were sufficiently strong to 
stand a sudden grip of this nature without being distorted. 

Power brakes on electric lines are worked either by 
compressed air or electricity ; electric railways, as a rule, do 
not use electric brakes, but rely on air-brakes fitted to 
every wheel of a train and operated by air stored in 
cylinders which are periodically recharged at a depét or 
kept up to pressure by a motor-driven pump carried on 
the loco. or motorcar. | 

Tramcars often use air-brakes instead of the usual hand 
gear. Sometimes a motor-driven compressor is fitted, but 
usually the air compressor is worked from an eccentric on 
the driving axle. automatio valve controlled either by 
air or electrieity allows the reservoir to be filled to working 
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pressure and then cuts off the supply of air, and also starts 
charging again when the pressure falls below a certain 
imit. 

There are track brakes on the market operated by com- 
pressed air, but they are open to the same objection as 
those worked by hand, in that they simply take away 
some or all of the force of the wheel brakes without any 
inerease of total retardation, thereby causing an increase 
of expense both on construction and maintenance without 
any corresponding advantage to the users. 

The chief point about any brake system is that 
ultimately a speed is reached, varying with the type of 
car and the state of the track, at which all brakes which 
depend on friction alone allow skidding to take place. The 
answer to this is that brakes must be constructed to grip 
the track, and not merely aet by sliding on the face of the 
rail. Mechanical brakes, owing to details of track con- 
struction, cannot do this, but later on I will show how 
electrical brakes are effective. 


Diagram of Magnetic Track Action Brake, showing Downward Pull, 
thereby assisting existing Wheel Brakes. 


Cast-iron brake blocks are generally used for hand or 
power wheel brakes. As a rule, they are chilled, but some 
engineers prefer the iron to be just short of chilled hard, 
because they think that the harder metal wears down the 
wheel tyres too quickly, though, on the other hand, if 
brake blocks are at all soft it leads to incessant renewals. 
The best way, therefore, evidently is to strike a balanco 
between wear of brake blocks and that of tyres and work 
to suit local conditions. . 

When electric brakes are fitted they are worked by 
contacta in the controller, which are brought into action 
by turning the controller handle to the left instead of to 
the right, which automatically forces the driver to cut off 
current before he can apply the brake, since the “off” 
position is placed midway between the brake and power 
contacts. 

Electric brakes can be divided into practically three 
types : (1) rheostatic brakes ; (2) magnetic clutch brakes ; 
(5) magnetic track brakes. 


Diagram showing Upward Thrust of Pneumatic or other Mechanical Track 
Brake, which oppose and weaken the action of the ordinary Wheel Brakes, 


1. Rheostatic brakes work by short-circuiting the motors 
through a resistance and causing the momentum of the car 
to drive them as generators. This is usually fitted as an 
emergency brake, but ought to be used regularly, because 
it does not fatigue the driver like the hand brake, and it 
also gives him confidence and knowledge how to apply the 
brake suddenly when the inevitable ''black-lister " wants 
to lie down on the track. 

2. Magnetic cluteh brakes, as their name implies, are 
simply clutches working on the axle, and taking current 
either from the trolley wire, or preferably from the motors, 
ron the electromagnet coils ins of the resistance 
1n (1). 

5. Track brakes worked electrically are electromagnets 
suspended over the rails from the car frame, with special 
pole faces of cast iron made to fit the rail face. ese 
magnets are energised by current from the motors, and, 
in common with other forms of electric brake which draw 
their energy from the same source, have the great advantage 
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of exerting their maximum effort when the speed of the 
car is greatest. 

They also bave the advantage over other patterns of 
track brake in that they hold the car down instead of 
pressing upwards, and in that way they increase the effect 
of the ordinary brake blocks on the wheels, which can be 
fitted in such a way that they can be operated from the 
plunger of the electromagnet, so that the driver is only 
concerned with one handle instead of two. This last is the 
most powerful combination of tramcar brakes on the market, 
and as it is worked direct from the motors i; is indepen- 
dent of the trolley, and can be used under any circumstances. 
Their action in inereasing the effect of the wheel brakes 
is the natural consequence of their power of gripping the 
rail independently of mechanical friction, which causes 
them to be the best preventives of “skidding” which are 
at present available. 


— — 


TEN-THOUSAND VOLT CABLES. 


It may be interesting to note some details of the feeder 
cables now being manufactured for the Lancashire and 
Yorkshire Railway in connection with their Liverpool-to- 
Southport electrification scheme. There are at least two 
points which make these cables unique: (1) the voltage, 
which is the highest for three-phase work in use in the 
British Isles ; (2) the fact that this is the first railway to 


Lancashire and Yorkshire Cable—10,000 volts. 


be changed over from steam to electricity. As the poet 
has said, May they all come!” As mentioned, the system 
is three phase, with a total length of over 30 miles of cable. 
The cables are three core, of the type known as “TT,” 
manufactured by Glover’s. The copper sections vary from 
7/18 to 19/18. The insulation is composed of diatrine, 
impregnated paper to a thickness of ‘36in. between cores 
and -26in. between conductors and lead sheath. This 
latter lessened thickness is accounted for by the system 
being earthed at the centre point of the winding, so that, 
although the pressure between conductors is 10,000 volts, 
the pressure to earth is only 5,780 volts. The question of 
earthing the centre point was discussed at a recent meetin 

of the Manchester Section of the Institution of Electrica 
Engineers, the general opinion being that the mesh arrange- 
ment was more convenient for working, and the star (or 
earthed) arrangement more inconvenient to sit upon in the 
rain. The earthed centre certainly makes the cable 
cheaper, whatever its influence may be upon assurance 
premiums. Special attention may be drawn to the tests 
on these cables—namely, 50,000 volts between core and 
cores, and between cores and earth at the factory. After 
laying, 20,000 volts similarly for one hour. 

Cablemakers (presidential addresses notwithstanding) 
appear to be progressing in their trade, inasmuch as 
the thicknesses of insulation for these 10,000-volt (with 
the 30, 000-volt test) mains are practieally the same as 
those supplied by the same firm of Glover's to the 
Manchester Corporation a year or so ago for only 6,500 
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volts, with a 14,000-volt test. As may be seen from the 
full-sized illustrations, the Manchester cable dielectrio 
thickness is ‘35in. both between each core and between 
cores and lead, the Manchester system being insulated 
from earth. Thus, for the same insulation thickness 
between cores nearly double the working pressure is now 
allowed for, and more than double the test pressure. Also 
for a less thickness between cores and earth (in. against 
'5in,) about the same working pressure will be applied, 
and more than double the test pressure. We understand 
that a considerable quantity of this cable has already been 
made, and has safely withstood the above severe factory 
tests. The lead covering as a conductor of stray currents is 
augmented by an outer sheathing of galvanised wires, which 
also serve as a mechanical protection. The joints will be 
covered by plumbed lead sleeves, the copper joints inside 
being insulated by impregnated paper sleeves, the remain- 
ing interior space being filled with diatrine compound. 
The solid system of laying will be used—stout wooden 
trougbs covered with bard tiles and filled with bitumen 
compound. This is rather different to the usual cast-iron 
trough method for extra high tensions, but there is no 
reason why it should not prove equally efficient, especially 
as the line is on the railway company's ground throughout, 
and so safe from irresponsible navigating operations. 
Three cables run in each trough. 

Another feature of the scheme is that the whole of the 
52 miles of cables will be made within six weeks from date 
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Manchester Cable —6,500 volta. 


of order to Messrs. Glover, as the entire cable work must 
be completed in July. The Lancashire and Yorkshire (for 
whom Messrs. Dick, Kerr, and Co. are acting as contractors 
for the whole scheme) are certainly to be congratulated on 
the promptness of their arrangements, and are an example 
to our more stick-in-the-mud south country railway 
legislators. - 

Further articles upon the equipment of this British 
pioneer line will follow in due course. 


Se ————— E ONSE RU TES 


QUESTIONS AND ANSWERS. 


If thou hast knowledgo, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able quastion offer one shilling, and for the best solution 
of any question we offer en shillings. We also give 
five. shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on ono side only of 
the paper. Questions may be sont at any time. 


445 


QUESTIONS, 
569. Has that curiosity of the text-books, ‘‘the unipolar dynamo, 
any commercial use; and, if so, what is its practical arrange- 
ment !—T. P. 8. 


mile broad approximately) is fed from the generating station by four 
high-tension coneentric feeders working at 2,000 volts alternating 
(with outer conductors of the cables earthed at the station). It 
is found that a single fault on one feeder will often be accom- 

nied by a series of faults on the other feeders, which feed totally 

ifferent parts of the district. The feeders are quite p pie 
except that they connect on to a common 'bus ber ugh 
fuses at the station switchboard. Explain this phenomenon. — 
DvuPLICATOR. 

ANSWERS. 


Question No. 562. —On a recent test for coal consumption the following 

figures were obtained: type of boiler, Lancashire, JOft. by 7ft. 6in.; 
mechanical stoking ; duration of test, eight hours; coal cost, 
10s. 6d. per ton; coal burned, 59cwt.; amount of clinker and ash, 
4cwt. lqr.; water evaporated, 4,250 gallons ; average tempera- 
ture of feed water, 91deg. F.; engine, single-acting three-crank 
tandem compound, with throttle-valve governor ; rated 127 b.h.p. 
at 100lb. steam pressure; coupled direct to a 85-kw. dynamo 
shunt wound; average hourly output, 789 amperes; E. M. F., 
105. What proportion of the steam raised would the engine 
require, and on that basis what would be the cost of energy per 
B.T.U.? The engine has never been indicated, and steam for 
pumps, fan engines, steam-jacketed coppers, and radiators is 
all supplied from the one boiler. What would be the effect on 
the evaporation cost if the feed water was raised te 150deg. 


to 180deg. F.? Is the result here shown good, bad, or 
indifferent ? S 


to answer this question is to tabulate the various results 
of the test and criticise each section of the tabulation. A 
Lancashire boiler 30ft. by 7ft. 6in., if standard, will have 
a grate surface of 36 and a heating surface of 839 square 
feet. The heat required to evaporate 1lb. of water at 
212deg F. to steam = 966 British thermal units. To find 
the equivalent evaporation from and at 212deg. F. we use 
the formula: 
966 
where w= pounds of water evaporated per pound of fuel, 
with the feed at a temperature of / degrees F. ; 
H total heat of steam at the temperature corre- 
sponding to the pressure calculated from 

Odeg. F., and found in the tables of heat ; 


W —-the equivalent evaporation from and at 
212deg. F. 
The following are the principal tabulated results : 


I. 
(1) Pounds of coal used per hour = 826lb. 
(2) Coal consumed per hour per square foot of fire-grate 
surface = 22'94lb | 
(3) Pounds of coal per indicated horse-power per hour 
= 5°85. 
(4) Cost of coal per hour = 39°03d. 
(5) Percentage of clinker and ash = 7:05 per cent. 
II. 
(6) Pounds of water evaporated per hour = 5,5124. 
(7) Pounds of water evaporated per pound of coal 
= 7°26 (from and at 212deg. F.,. 
(8) Pounds of water evaporated per square foot of 
beating surface per hour = 6 3. 


(9) Pounds of water per indicated horse-power per hour 
= 37'6. 
III. 


(10) Horse-power of boiler = 145. 

(11) Indicated horse-power of engine at 90 per cent. 
efficiency = 141}. 

(12) Steam required in engine per hour per indicated 
horse-power = 16lb. to 251b. 

(13) Electrical efficiency of dynamo = 87:5 per cent. 


We shall criticise these results in detail, and point out 
the merits and defects. 


I. CO Consumption.—This, on the whole, seems to be 
too great, considering that the engine is a triple-crank, 
tandem compound. The result of (2) is certainly high, 
even with mechanical stokers, considering the amount of 
water evaporated (7). A Henderson stoker fitted to a 
Lancashire boiler of this size cvaporated 9°13lb. of water 


570. A network of distributors (serving a district six miles long and a 


Answer to No. 562 (awarded 78. 6d.).—The best way | 
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per pound of fuel when the coal consumption was only 
19:19]b. per square foot of heating surface; and the results 
(2) and (7) of a trial with a Vicars stoker of this size boiler 
ve about 16 and 8:98 respectively, the coal used being 
ituminous slack. Result of (3) is also and consequently 
too high ; for this type of engine the consumption should 
not be more than 3lb. to 354lb. per indicated horse-power 
per hour. These results are partly explained by (5), which 
is a high percentage of clinker and ash, though in the test 
above referred to, with a Henderson stoker, the proportion 
of ashes was 8:7 per cent. o 

II.—The pounds of water evaporated per hour (6) is a 
good average, though the evaporative 5 of this size 

iler is about 6,0001b. (7) might be larger, as pointed 
out above. Result (8) is also a good average, while (9) is 
not bad for & non-condensing engine, which is generally 
supposed to take about 40lb. per indicated horse-power. 
Of course, a good modern compound engine should do 
better than this last-mentioned rate. 

III.—The horse-power of the boiler may be taken at, 
roughly, the grate surface multiplied by 4. The committee 
of judges of the Centennial Exhibition of Philadelphia in 
1876 agreed to adopt as the unit 30lb. of water evaporated 
into dry steam per hour from feed water at 100deg. F., 
and under a pressure of 70lb. above the atmosphere. On 
the whole the results (10), (11), (12), (13) are satisfactory. 

If the feed water is at a temperature of 150deg.- 
l60deg. F. it will, of course, increase the result of (7), as 
will be seen by studying the formula given at the beginnin 
of this answer, and 80 the evaporative cost will be lowered. 

The cost per Board of Trade unit will be something like 
the following: fuel = 47d. nearly; oil waste, etc. = 18d. ; 
wages =: od.; maintenance = Ad.; rents, taxes, etc., “3d. ; 
management = ‘5d. ; distribution = ‘3d.; various = ‘08d. ; 
these latter figures being taken from tables of averages 
made out b Messrs. A. Gay, C. H. Yeaman, and Emile 
Garcke. us the cost of production per Board of Trade 
unit is 2'83d. The average eost in 83 provincial stations 
(1898) was 2'78d., so that present figure is a very reason- 
able one, as it is much cheaper than the average cost of 
production in London.—R. S. 


Answer to No. 562 (awarded 7s. 6d.).—In answering this 
question it is perhaps best to consider in the first place the 
result of the coal consumption trial of the boiler. A 
reduction of the results shows the following : 

Boiler.—Pounds of coal burnt per hour, 826 ; percentage 
of ash and clinker, 72; pounds of water evaporated per 
hour, 5,312; pounds of water evaporated per pound of 
coal as fired, 6°43; ditto combustible, 6°93; pounds of 
water evaporated per pound of coal from and at 212deg. F., 
T:48 ; ditto combustible from and at 212deg. F., 8:07. It 
would seem from the amount of ash and clinker present 
that the coal is a good one, and if that is the case, the 
result above given cannot be called other than indifferent. 
It is no uncommon thing to evaporate—with good 
9lb. to 10lb. of water from and at 212deg. F. per pound of 
coal 


Secondly, considering the engine and auxiliary plant, 

Engine. — An engine of the type mentioned should, 
allowing for the low steam . take about 30lb. of 
steam per kilowatt-hour. e output of the engine is 
789 x 105 = 82:845 kw., and the steam required would 
seem to be 82:845 x 50 = 2, 48ölb. per hour. 

Condensing „„ that surface 5 
plant with steam- driven air and circulating pumps is used, 
and that 4 per cent. of the steam required for the engine 
is absorbed, the steam required — 100lb. per hour. 

Pumps.—A feed pump of about 8,000lb. per hour 
capacity would be the most probable, and this would 
require for every 60lb. of water llb. of steam. Thus 
steam required per hour per feed pump = 130lb. A 
donkey pump may be used, and this would require about 
80lb. of steam per hour. 

Steam-Pipes.—Steam-pipe losses may be estimated at 
10 per cent. of the steam supplied to the engine and 
pumpe—.c., 270lb. per hour are lost in the pipes. 

Thirdly, considering the other plant. The steam 
required for the fan engines, coppers, and radiators, 
would, of course, depend entirely upon the circumstances 


of the case, and even an approximate estimate from the 
information available might be very far from correct. 

Fan Engines. — The fan engines may, at an outside figure, 
account for, say, 600lb. of steam per hour This allows 
for 20 h.p. of fans, and would seem very liberal even for a 
very large installation. 

team-Jacketed Coppers.—No real estimate can be made, 
E an outside figure might well be 200lb. of steam per 
our. 

Radiators.— Assuming that about 100,000 cubic feet of 
space is to be heated, and that 10 square feet of heating 
surface of the boiler are required to heat, by radiation, 
10,000 cubic feet of space, then 100 square feet of heating 
surface are required. The boiler has probably 900 square 
feet of heating surface, and thus one-ninth of the steam 


raised would be required—i.e., 9 590 lb. per hour. 


Thus, summing up, we have, pounds of steam used per 
hour (estimated): 


Lbs. per hour 
Engine ae vans „485 
Condensing plant 100 
Feed bum .iuesciievertiiee vei ve dose nudae died 180 
Donkey pump .............. e ... .. 80 
Steam-pipe losses.................. . 270 
Fan engines seni veer dios 600 
Steam-jacketed copper . ꝗ 200 
new P——ÓÁÁ———ÀÀ 590 

/r 8 4 455 


Setting against this the 5,512lb. per hour evaporated by 


the boiler, it would appear that some 850lb of steam per 
hour remain to be accounted for. 


A fair assumption 
would be that the greater part of this balance was used by 
the engine, and it might fairly be said that 3,000lb. per 


hour was the amount required. Thus the steam consump- 


5,000 


CETTE 36lb. per 


tion of the engine would work out at 


kilowatt-hour. The steam used by the engine and its 
auxiliary machinery would then be : 


Lbs. of steam per hour. 


e eaS 000 
Steam - pipe losses 300 
Condensing plant eere 120 
Proportion of pumps (three-fifths) ) 126 

35,546 


The coal used per hour for this is 
5,546 „ 826 = 550lb.; 


5,512 
550 


: f Trade unit = — —- — 6 64lb. 
. coal per Board of Trade uni TESTS 


At 108. 6d. per ton —i. e., '0568d. pef pound—this works 
out at ‘374d. per Board of Trade unit. 

With regard to the effect of heating the feed water: 
total heat from zero at 115lb. absolute pressure = 1,217 ; 
if feed is at 91deg., heat required for evaporation per pound 
= 1,126; at 150deg. = 1,067; and at 180 o8. = 1,037. Thus 
the evaporation would increase in the order above, in the 
ratios of 1, 1:055, 1:086; and the cost of energy per Board 
of Trade unit would decrease from ‘374 to 55 at 150deg., 
and 34 at 180deg. 

The result as set forth above cannot be called other than 
very indifferent: in the first place, the boiler efficiency 
would seem low, then the engine is seemingly inefficient, 
and, even allowing an apparently liberal amount of steam 
for the heating and ventilating plant, there appears to be 
considerable waste of 1 E. T. 


Answer to No. 562 (awarded 58.).— Although this ques- 
tion is given at some length, it is impossible to answer it 
satisfactorily owing to the insufficiency of data, principally 
due to the fact that we do not know what proportion of 
the steam generated is used by the engine and by the 
auxiliary plant, ete., respectively. We can, however, at 
least assume probable values where required, and work out 
the problem, so showing the methods used in working out 
the information asked for. 

We have 789 amperes at 105 volts=83 kw. - 111 e.h.p. 
Probable efficiency of dynamo = ‘9. Therefore, brake 


horse-power = k y =1235. Probable mechanical efficiency 
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T TABLE A. 


Pounds water evaporated 


Total pounds water 


| 
| Boiler efficiency. 


Type of par penae aden, . | evaporated during teet. Ed 
Type of boiler. mechanical : d fl Authority. 
ee Mechanical % Mechanical saa 2 e Mechanical 
Hand firing ^ (iin g. Hand firing stoking. | ee firing] ` stokin g. 
Lancashire, 74ft. xZ0ft.| Vicars TO 8:98 5,020 5,330 | 12,000 | 564 72:3 | Hutton. 
» 74ft. x 28ft.| Henderson 6:85 9:13 14,733 19, 464 12,500 572 73:5 Dawson 
s 3 .  Benniss 6°38 7°19 — | — dross — — Makers. 
„ Att. * 27ft.“ Koker = 118 — „„ — l 76:6  |Meldram Bros. 
is 7ft. x S0ft.| Unknown ee 7˙5 — 42,500 assumed — 51'7 | — 
(given in question) | 14.000 
; : brake horse-power l ; Coal at 108. 6d. per ton ought to be fairly good. Assuming 
of engine—ie,, indicated horse-power _ = 85 for a high- it to contain 14,000 British thermal units per pound, we 


speed, single-acting, three-crank, tandem compound engine 
of about 127 b.h.p. Hence indicated horse-power = 1455 


= 145. 

Assuming non-condensing working, the pounds of steam 
per indicated horse-power per hour required for a good 
engine of the above type, working at 100lb. steam pressure 
at the throttle valve, would be about 22. Hence total 
pounds of steam per hour required by engine 


= 22 x 145 = 8, 190lb. = 319 gallons per hour. 
Now, water evaporated by boiler 


= — = 531 gallons per hour, 


Cost of coal burnt per hour = AR = 46°4d,, 
x 


and cost of coal used for engine and dynamo 


= 46:4 x 919 27. 8d. per hour. 
551 


Hence, cost of energy per Board of Trade unit or kilowatt- 


hour for coal 85 355 codec wx XD 
It may be thought that this fipure is rather small on 
comparing it with the cost of coal per kilowatt-hour for 
various stations published by Lightning, but we must 
remember that in this case the load factor of the plant is 


125:5 


very bigh, that of the engine being i97 = 97:5 per cent., 


and that of the boiler xm = 83'6 per cent. (531 gallons an 


hour being the actual rate of evaporation in this case, and 
635 the normal full-load rate for a Lancashire boiler of this 
size, 74ft. by 30ft., according to a table issued by Yates 
and Thom, of Blackburn), whereas in central-station work 
the load factor seldom exceeds 12 or 16 per cent. 
Besides, the figures given for central stations include the 
cost of the coal required (per kilowatt-hour) for the 
auxiliary machinery, feed pumps, fans, etc. Also in many 
cases the kilowatt-hours taken are the actual units sold to 
the customers, so that the price of coal per kilowatt-hour 
includes that used in lighting the station and also the loss 
in transmission over the lines. In this case, if we want 
only to include the coal used in driving the feed pumps 
ard fan, a very fair figure to take will be 10 per cent. on 
to the coal used for the main engine itself. Hence we get 


Gross cost of coal per Board of Trade uuit 
='335 x11="360d. (2) 


This would be considered fairly good, but as we have 
practically assumed all our data, we can venture no opinion 
on the performance of the engine in question. 

We will now consider the performance of the boiler. 
Assuming 10lb. drop in pressure between boiler and engine, 
we have boiler pressure=100+10=110lb. This corre- 
sponds to a temperature of 344deg. F. Assuming that 
the steam is in a dry saturated state on leaving the boiler, 
the total heat given to 1lb. would be 

H=S+L. 
= (344° — 91°) + (966 — 7 (344° — 212°) ). 
= 1,126 British thermal units, 


— ́— 


have 
Efficieney of boiler i 
. B.T.U.'s in steam passing boiler stop valve per hour 


— _.. LN 


_ 1,126 x 551 x 10 x 8 
14,000 x 59 x 112 


This is certainly rather & poor result, the usual efficiency 
of Lancashire boilers ranging from 65 to 75 percent. If 
we assume that the coal contains only 12,000 British thermal 
units per pound (a poor value usually got with low-grade 
slack at 6s. or 7s. per ton), the efficiency comes out to 
60 per cent., which is even then not very brilliant. 

A very common standard of comparison for boiler 
efficiencies is the number of pounds of water evaporated 
per pound of coal from and at 212deg. F.” The number 
of British thermal units required to evaporate 1lb. of water 
from and at 212deg. F. is 966, so that in this case we havo 
the relation equals | 


Total B.T.U.'s in steam passing boiler stop valve per hour 
966 x number of pounds of coal used per hour 


leb 581 10 sc % 


966 x 59 x 112 


which again is not particularly ; 

This expression is evidently of exactly the same order 

as (3). 

he accompanying Table A gives a few resulte of tests 
on Lancashire boilers. The table also incidentally shows 
the improved efficiency with mechanical stokers, although, 
of course, the power required to drive them has to be taken 
into account, but this is generally more than balaneed by 
the reduced wages bill attendant on their usé. 

If we heat our feed water to 150deg. or 180deg. F. 
instead of 91deg. F., we shall certainly gain a little, as we 
make use of an economiser or an exhaust steam heater to 
do so, and so reclaim heat which would otherwise go to 
waste. If we heat our feed water to 180deg. F., the 
British thermal units per pound supplied by the boiler 


=S +L — (344 - 180) + (966 — 7 [544 — 212]) 
— 1,040 British thermal units, 


against our old figure of 1,126. So that, assuming the 
efficiency of the boiler remains the same, in order to 
evaporate our 4,250 gallons of water we shall only require 


1435 x 59 = 54:5 cwt. of coal instead of 59. This 
means that for a given load or output our boiler has less 
work to do, burns less coal, and so can be taken of smaller 
size. Also the method of supplying the feed water as hot 
as possible has the advantage that the strains set up in the 
boiler caused by unequal expansion due to the difference 
of temperature between the water in the boiler and the 
incoming feed are largely minimised, and the life of the 
boiler correspondingly increased. 

It may be of interest before closing to work out the 
thermal efficiency of the engine, taking the figures which 
we assumed above for it. 

Thermal efficiency of engine 


_ Indicated horse-power in B T.U.'s 
B.T.U.'s passing engine stop valve per minute 


= 517, or 51:7 per cent. (3) 
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Now, indicated horse-power in B.T.U.’s 
145 x 33,000 
778 
British thermal units passing engine stop valve per 
minute = British thermal unite per pound at 100lb. 
pressure x pounds per minute (water from 32deg. F.) 


= 6,150. 


= 1,185 x 2805 
= 63,000 ; 
„. thermal efficiency of engine 
5 0975 = 9˙75 per cent. 
63,000 


This figure is fairly good, 10 per cent being considered 
quite passable for very large engines. — T. SQUARE. 


Answer to No. 562 (awarded 5s.).—The question which 
“Beta” has asked gives the resulte of a boiler trial, and 
this is the only part of the plant upon which an opinion 
can be given as to its performance. The data relating to 
the engine, etc., enable us to make certain reliable assump- 
tions from which it is possible to deduce the other informa- 
tion required. I have, therefore, divided the answer into 
two parts, dealing with the boiler and engine respectively. 

1. Boiler.— The coal burnt per hour =826lb., the water 
evaporated per hour =5,310lb., therefore water evaporated 
per pound of coal per hour = 6:431b. ; but boiler pressure is 
100lb. per square inch, whence from the tables we find, 
having given that feed temperature is 91deg F., total heat 

r pound of steam in British thermal units= 1,186, but 
atent heat of water from and at 212deg. F. —996. There- 
fore, evaporation (per pound of coal) from and at 
212deg. F. = 7:26lb. Prof. Unwin's figure for the per- 
formance of boilers under the same conditions is 10lb. 
per pound of good coal burnt The cost of the coal per 
ton and the quantity of ash and clinker in it— 7:2 per 
cent —would infer that the coal is not of the best quality ; 
and based on the cost. per ton, this result may be con- 
sidered good in London, but is indifferent if obtained in 
districts where good coal is cheap. 

Now let us consider the advissbility of employing 
economisers to raise the feed temperature to (a) 150deg. F., 
(P) 180deg. F. 

(a) Total heat per pound of steam in British thermal 
units — 1,067 ; therefore evaporation cost in coal is reduced 
1,125 — 1,067 

1,126 
of coal per annum, assuming that the boiler works 60 hours 
a week is £32. Taking the cost of economisers at £150, 
and allowing 5 per cent. per annum for interest and 10 per 
cent. per annum for depreciation, repairs, etc., then cost 
per annum for economisers = £22. 10s. Consequently, total 
saving per annum = £9. 10s. 

h) Total heat per pound of steam in British thermal 


x 100=5'3 per cent., whence saving in cost 


units = 1,037. Evaporation cost in coal is reduced 
. 100 — 7'9 per cent. Saving in cost 
1,126 


of coal per annum, working boiler 60 hours per week, 
= £47. 15s. Taking the cost of economisers at £200, 
then interest, depreciation, and repairs at 15 per cent. per 
annum = £30. Consequently, total saving per annum 
= £17. 15s. The advantages of economisers are much 
greater when fuel is expensive. When fuel is cheap, it 
seldom pays (everything considered) to insert them. 

- Engine.—Assuming a thermal efficiency of 14 per 
cent., then steam consumption per indicated horse-power 

| 2,545 x 14 f . , 
per hour 1126 x 100 16:21lb. Taking the mechanical 
efficiency of the engine at 80 per cent, and the overall 
efficiency of the dynamo at 90 per cent., then steam con- 
sumption per kilowatt per hour=30lb. Since output of 
789 x 105 
1,000 

of the engine per hour is 82:°5x30=2,475lb. This is 
5510 x 100 = 46:7 per cent. of the boiler output. 
half the output of the boiler will be taken by the engine 
(approximately).—J. D. G, 


dynamo is = 82:5 kw., the steam consumption 


Hence 


Question No. 563.—Why is it that an earth return is not used for elec- 
tric lighting? I have tried it over good distances both with arc 
and incandescent lampe, and saw no difference between it and a 
copper-insulated conductor. For instance, why not use the 
conduit tubing as a casing for the positive wire and also act as a 
return circuit ? 

Best Answer to No. 565 (awarded 108.).— J. A. L. s 
question should perhaps read, * Why is an earth return 
not more used in electric lighting?" There are many 
installations in Britain, and more on the Continent, using 
earth returns. For example, Mavor and Coulson, of 
Glasgow, have a patented system, utilising the outer 
5 of the cable as a protection and return; joints 
are e with fusible metal in special moulds. Switches, 
roses, cut-outs, plugs, etc, are all earthed in this way. 
There 1s also the Andrews system and two others fairly 
well known. I know several distilleries and mills fitted 
up with one or other of these systems, one using 160 kw. 
and giving complete satisfaction except in one or two 
points noted below. In central-station distribution in 
Britain the Board of Trade have as yet prevented the 
trial of earth returns, but on the Continent there are 
several examples, all, however, as far as I am aware, on 
the two or three phase system. In these the neutral points 
of the generators are earthed to the outside covering of 
the cables, or to a special uninsulated return. Motor circuits 
are off the triple-concentric (or other) cables direct, house 
lighting balanced on each of the three, and utilising this 
common return. If I mistake not, part of Heilbronn is lit 
in this manner. Fig. 1 shows the connections. 


Fia. 1.— Three-Phase Distribution (without Transformers). 
G, Generator ; E, Earth Return. 

Let us now look at the precautions necessary, the 
difficulties, and the geen and disadvantages of the 
earth-return system. First, the return must be absolutely 
continuous. It should have a much lower resistance for 
equal distance than the live wire; joints should be 
homogeneous, of large section, making perfect contact, and 
should be of metal which does not give thermopile 
effects; all external metallic fittings should be on the 
return side of the installation; tlie system should be all 
earth return, net earth return on main cables only, and 
bits here and there fitted on the usual double insulation 
plan. 

Let us now sum up the advantages and disadvantages of 
the system : | 

Advantages.—(1) Cheapness of house, etc., wiring; (2) 
flexibility ; (3) ease of regulation ; (4) increase of positive 
insulation ; (5) safety from arcing in house, etc, circuits ; 
(6) prevention in three-phase circuits of “surging” and 
unequal line voltages; (7) safety in three-wire direct- 
current systems from 500-volt shock. 

(1) is self-evident, but applies mainly to factories where 
temporary lighting can be very rapidly installed. There 
being no necessity for tubing, wires can be led far more 
readily, and as the resistance of the return is usually much 
lower than the live wire, there is not the same drop in the 
voltage to distant points. (3) The line wire also can be insu- 
lated to a much greater degree, and there is only one wire 
to look after. (4) Shorts in house, etc., wiring always blow 
fuses without dangerous arcing, while in three and two 
phase circuits unequal voltages in the line wires are pre- 
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vented and shock dangers minimised. Shocks in 500-volt 
three-wire distribution due to leakage and a blown earth- 
plate fuse at the central station are avoided. 

Disadvantages.—(1) variation of potentials on network 
returns with electrolysis, etc.; (2) risk of fire with broken 
return ; (3) difficulty of locating faults; (4) disturbance of 
telephones, etc.; (5) greater shock on 250 and 200 volt 
circuits ; (6) greater disturbance in ~~ circuits if bad 
earth should occur on feeders or mains. 

It will be readily seen that unless abnormally large 
returns are used, there will be considerable fall of pressure 
on returns. This will vary with the load, and therefore 
there may be differences of potential on + and — sides 
between sections of the return. This is bound to cause 
earth currents, electrolysis, and, in suitable conditions, even 
a fire. Should the return break at any point there is the 
dangerof momentary arcing, or, as ismore common, the return 
of the current by a circuitous route. Where the current, 
as it usually does, takes a gas-pipe for this purpose, and 
finds contact with the return at some other point, the effect 
is disastrous. To the wireman the system brings horrible 
recollections of fault hunting. It is most difficult to locate 
a short without cutting or tearing down yards of the 
circuits. Telephones, too, especially with alternate current, 
are greatly affected. There are several actions pending in 
Germany over this. As a building is more or less earthed 
all over, shocks from the live wire are far more severe on 
this system. Lastly, unless in strong tubing, every nail 
knocked in walls, etc., seems instinctively to find ite way 
into the wire and cause a short. —POLYPHASE. 


Answer to No. 563 (awarded 5s.).—(a) In the first place, 
an earth return is against the Board of Trade regulations, 
which require that all conductors for eleetric lighting shall 
be continuously insulated. 

o With an earth return the difficulty of locating faults 
and leakages would be very great indeed. 

(c) Were the continuously earthed conductor severed at 
any point the current would take any path left open to it, 
and there would then be risk of electrolysis at gas and 
water pipes, and earth currente, which would cause other 
electrical disturbances. Earth returns would also interfere 
hid 3 and telephone circuits which had one pole 
eart 


(d) The use of a conductor buried in the ground is out 
of the question, owing to the difficulties that would arise 
due to waste of material caused by oxidation and corrosion. 

(e) In the case of a three-wire distributing system which 
has the neutral wire continuously earthed, say it is required 
to connect up a two-wire installation. If it is found neces- 
sary to change over such installation to the other side of 
the system, say for balancing purposes, then if one con- 
ductor of the installation is continuously earthed, the 
change over must be so arranged that the earthed con- 
ductor continues to be joined to the neutral of the three- 
wire distributing system. This means change of polarity 
if continuous current is used, and therefore necessitates a 
ehange over of are and Nernst lamps and such like fittings 

As regards using the conduit tubing as a return circuit, 
there are the following difficulties: (a) want of efficiency 
owing to the difficulty of making good electrical joints; 
(5) if the distributing system had one earth only, it would 
not be permissible to use the conduit tubing as a return, 
since the fall of potential between the single earth at the 
station and the numerous earths on consumer's premises 
would lead to trouble. For if an earth fault occur on the 
earthed conductor, the two earth connections will shunt 
the return current.—C. H. S. 


Answer to No. 563 (awarded 5s.).—Although an earth 
return might answer fairly well for a small installation, 
yet it would not give good results in the case of a large 
supply company on account of the large drop of potential 
that would be caused, and also because of the electrolytic 
troubles that would quickly develop. To comply with the 
Board of Trade regulations the maximum difference of 
potential existing between any two points of the rail in 
rail-return tramway systems must not exceed seven volts. 
This provision is made to prevent any large proportion of 
the return current flowing through the earth, and thus 


minimising as far as possible damage to neighbouring gas 


and water mains by electrolysis. Even when this provision 
has been complied: with we sometimes hear of gas com- 
panies complaining that their pipes suffer seriously from 
electrolytic action. 

It can be seen, then, that if the rail be removed and a 
simple earth only be employed how much greater the 
trouble would be, as the current would be certain to flow 
as far as possible along the pipes. But as this would be 
contrary to the Board of Trade regulations it could not be 
employed, and it is therefore unnecessary to consider it 
further. 

As to using the conduit as a return, in the writer's 
opinion there is very little to commend it In the first 
place, the regulations of the Board of Trade concerning 
the drop in volts would have to be complied with. This 
would be no easy matter, and would entail a large amount 
of extra work in making sound electrical joints between 
the lengths of tubing. In the case of a long run, the cross- 
sectional area of the pipes not being very large, the drop 
of potential would most probably exceed the limit, even if 
souud joints were obtained. This excessive drop would 
introduce further diffieulties, and some means would have 
to be employed to reduce it. This trouble could be sur- 
mounted by installing a negative booster, such as are 
frequently used in rail-return tramway systems. 

Apart from electrical considerations, the mechanical 
points are not all that could be desired. The conduits, 
being made of cast iron, could not stand much rough usage 
without sustaining fractures. In cold weather especially a 
careless stroke of the pick might result in a cracked pipe 
and probable interruption of current. Difficulty also would 
be experienced in making service connections, and the part 
to be opened up would have to be bridged across by copper 
strip, so that in the event of the pipe being removed the 
circuit would not be interrupted. 

Considering all things, it would not be advisable in any 
way to utilise the conduit tubing as a return conductor. 
While having hardly anything to commend it, it has at the 
same time many disadvantages, and a system so equipped 
would be constantly liable to serious breakdowns.— 
W. F. SAUNDERS. | 


PERSONAL. 


The Bermondsey Borough Council have increased tlie salary of the 
electrical engineer, Mr. W. H. Vincent, by 25 guineas per annum. 

Mr. Frank Codrington Williams, of Maesteg, has been appointed 
electrician to the Bridgend Council. 

The salary of the Croydon borough electrical engineer (Mr. J. Gray 
Scott) has been increased to £500 per annum, and rising by increments 
of £25 annually to £600. The salary of the chief assistant engineer 
(Mr. A. C. Cramb) has also been increased to £250 per annum, rising 
to £200. 

It is stated that Mr. George Whale, of Crewe, superintendent of the 
running department of the London and North-Western Railway, will 
be appointed to succeed Mr. F. W. Webb, the chief mechanical engi- 
neer, who retires in June. Mr. Webb's salary is stated at £7,000 a 
year, including royalties on patents, which do not devolve with the 
office. 

The Mansfield Town Council have abe Mr. E. H. Hew chief 
engineer at the electricity works at a salary of £250 per annum. 

e refer elsewhere to presentations made this week to Mr. A. 
Bromley Holmes, M.I.C.E., Mr. W. E. Langdon, and Mr. A. 8. 
Barnard. 

Mr. Herbert King, Bow, has been appointed as a clerk at the Hamp- 
stead central electric lighting station, at a salary of £78 per annum. 

The Hammersmith Borough Council have granted increases of 
salaries and wages to the following : R. H. Paterson, superintendent ; 
W. Wilcocks, A. T. Gordon-Smith, and H. Bell, zelectricians-in-chief; 
J. B. Ellis, junior engineer-in-charge ; W. Affleck and J. E. Pearce, 
drivers; W. Brown, leading fireman ; J. Higgs, second fireman ; A. G. 
Smith and B. Daniels, ordinary firemen; T. Gillingham and H. 
Ayling, boiler cleaners ; W. Lee and W. Tobutt, assistant boiler 
cleaners ; J. Chanter, arc lamp trimmer ; J. H. Whyman, prime cost 
clerk ; T. H. Meacock, junior clerk. 


APPOINTMENTS VACANT. 


Mains Superintendent, South African Municipality. Knowledge 
of underground cables, both high and low tension. £360 per annum, 
May 4, 1903. See advertisement. 

Tramway Engineer, Reading Town Oouncil, £300 per annum, 
March 30. Particulars may be obtained from Mr. H. Day, town 
clerk, Town Hall, Reading. 
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*GARCKE'S MANUAL." 


Such is the course of fame, that with popularity every- 
one uses the surname of the individual to indicate his 
work. Thus a popular individual partakes somewhat of 
the characteristic of peers, using & single word as signature. 
It has required less than seven issues to ennoble “ Garcke's 
Manual," for that is the title by whieh it is commonly 
known, although it has a longer and more pretentious one. 
For some time past our columns have been too crowded 
to admit an ordinary review, hence we have no option 
but to speak of this annual volume in this column ; 
and it is worthy of such consideration, for every 
year it becomes more perfect and more necessary to 
those engaged on the financial side of electrical under- 
takings. It gives detailed information in relation to 
a subscribed capital of £186,158,964. Government tele- 
graphs and telephones do not swell this capital, which is to 
the extent of £32,778,770 invested under the head of 
telegraphs, £9,868,190 in companies’ telephony, £253,700 
in municipal telephony, £21,566,199 in companies’ supply, 
£23,427,410 in municipal supply, £44,067,089 in com- 
panies’ traction, £14,644,126 in municipal traction, 
£29,852,575 in manufacturing, and £9,700,905 in miscel- 
laneous work. The total number of undertakers employ- 
ing this capital is 920. The tabular account showing 
rates of dividends or interest refers to companies 
only, varying trom 447 per cent. on miscellaneous 
concerns to 6°10 per cent. for manufacturing 
concerns, the average on £119,704,821 of capital being 
4:89 per cent. In that portion of the volume devoted to 
the Progress of the Year,” a good deal of interesting 
tabular as well as other information is given, but the value 
of the whole depends upon its interpretation. One point 
we particularly desire to make reference to below, but 
before doing so must refer to the contents of this volume 
generally. The details are given so far as it is possible to 
obtain them of the concerns interested in lighting, traction, 
and power, in telephony and telegraphy. A directory of 
directors and officials, and a list of electrical companies 
registered since 1856, other than those included in 
the index, concludes the volume. It is a pity that 
the full financial information relating to both the 
dead and living companies cannot be given. If 
we knew the capital subscribed by the dead companies, 
the dividends paid upon their capital, as well as the 
financial details of the living companies, the value of that 
knowledge would be great. We ought to mention that a 
number of excellent maps are given illustrating tram and 
power schemes. Altogether the work is excellent. But 
now to the particular point we wish to raise. A 
small volume might well be written on it elaborat- 
ing every phase of the question, but our readers’ 
imagination must supply most of the argument. 
We assume that all capital should be as lucratively 
employed as possible. We assume that it is better 
for humanity generally and for civilisation in particular 
that every pound of capital should earn the maximum 
possible. Neither emotion nor sentiment ought to be able 
to stand in the way of this, and if they are permitted to 
stand in the way, so much the worse really for civilisation. 
We believe all this is rigidly demonstrable, and hence 
that all laws relating to labour and capital are unnatural, 
and in the long run bad. But that is not the phase 
we wish to deal with now and here. Assume our 
premise, and assume that the Legislature permits of 
millions of capital being used for industrial purposes 
by corporations, are those corporations grinding the 
maximum return out of the capital invested? If they 
are, well and good; if not, then we contend the posi- 
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tion is unsound, and means a diminution of capital expan- 
sion which is unjustifiable from the economist’s point of 
view. This view being assumed correct, then Britain is 
playing ducks and drakes with her advantages, and 
diminishing her capital that can be used in the keen com- 
mercial competition between her and rival countries. 


REVIEWS. 


Encyclopedia Sritannica, Vol. XXXIV. Published by Adam 
and Chas. Black, Edinburgh and London, and the Times, Printing 
House-square, London. 


This, the last volume of the above publication, is devoted 
to maps and to the index, by which the position of any 
town in the world should be ascertainable. No less than 
124 maps are included in the volume. These, while 
exceedingly useful, suffer from the fact that the volume is 
of the same size as the rest of the “Encyclopedia.” In 
consequence, the size of each map is restricted, and the 
compilers have to either give the map with a small scale 
only, or else to split the country up into a number of 
maps which can then be drawn to a larger scale. The 
first thing that strikes one in glancing through the 
sectional maps of the English counties is the striking 
colours which have been used to distinguish between 
counties and also to indicate the boroughs. All the 
borough areas are coloured a bright cerise, and the railways 
are put in in the same colour. hile the information con- 
veyed by these blotches of colour is valuable, the general 
effect when looking at the map is not pleasing. In the 
choice of the colours for distinguishing various countries, 
as, for instance, on map 33 of Russia, the contrast is not 
good, as a certain portion of Sweden appears in this map, 
and it is not easy to see at a glance that the Gulf of Finland 
and the Baltic Sea are water, and not land. The maps of 
the various divisions of the United States of America are 
specially clear, and are an advance on other publications 
we are familiar with. On the whole, the publication is a 
valuable one, and it forms a fitting completion to the 
“ Encyclopedia Britannica.” 
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FORTHCOMING EVENTS. 


— FRIDAY, Marcu 27. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper: ''The Advantages of Motor-Uriven Printing Machines," 
by Mr. J. G. Y. D. Morgan. 

SATURDAY, ManocH 28. 

Royal Institution.—At 5 p.m., Lord Rayleigh on 
(Lecture V.) 

Institution of Electrical Engineers (Students’ Section).—At 
ó p.m., visit to the General Post Office Telephone Exchange. 

. TuxspAx, Marcu 31. 

Royal Institution. — At 5 p. m., Sir Robert Ball on Great 
Problems in Astronomy. (Lecture III.) 

Institution of Civil Engineers. —At 8 p. m., ordina 
Paper: American Locomotive Practice, by Mr. P. 

WEDNESDAY, APRIL I. 

Society of Arte.—At 8 p.m., ordinary meeting. Paper: Appli- 
cation of Polyphase Motors to the Electrical Driving of Work. 
shops and Factories,” by Mr. A. C. Eborall. 

THURSDAY, APRIL 2. 

Rontgen Society.— At 8.50 p. m., ordinary meeting. Paper: Some 

Effects produced by Radiations," by Mr. J. H. Gardiner. 
FRIDAY, APRIL 3. 

Royal Institution.—At 9 p.m., Lord Rayleigh on ''Drops and 
Surface Tension.” 

Electro-Harmonic Society.—At 8 p.m., smoking concert, Holborn 
Restaurant. 

Junior Institution of Engineers. —At 8 p.m., 5 meeting. 
Papers: Greasy Condensation Water as Boiler Feed,” by Mr. 
Wm. Paterson; Evaporation Trials of one of the Water-Tube 
Boilers for the Chilian Ironclad, Libertad, by Mr. H. E. 
Yarrow. 


Light.“ 


meeting. 
. Cowan. 


SATURDAY, APRIL 4. 
Institution.—At 3 p.m., Lord Rayleigh on Light.“ 
(Lecture VI.) 
Glasgow Scientific Society.—At 7.50 p. m., annual general meeting. 


HERTZIAN WAVE TELEGRAPHY. 


The fourth of the Cantor lectures on the above subject 
was delivered by Prof. J. A. Fleming before the Society of 
Arts on Monday last. The subject of the lecture was the 
important one of syntony in Hertzian wave transmitters 
and receivers. At the outset, Prof. Fleming referred to 
the influence of long-distance signalling on the isolation of 
short-distance signalling arrangements in the neighbour- 
hood of the powerful sending stations. He said that there 
was need to distinguish between isolation in such matters 
and overhearing. While it was quite possible to isolate 
one system from the other, it did not follow that overhear- 
ing was impossible. In the same way it was quite possible 
to tap the Government telegraph wires, but this was a 
penal offence. So far, however, the misappropriation of 
ether waves did not form a subject for an offence 
under the penal code. Diagrams were then thrown on 
the screen to illustrate how the wave-length of the 
waves could be varied by altering the self-induction and 
capacity of the sending circuit. An experiment was shown 
on the lecture table of such an arrangement. The receiving 
circuit in this case consisted of a spiral aerial with a vacuum 
tube on'the top. Two such receiving circuits, tuned to 
different periods, were arranged, and by altering the self- 
induction in the sounding circuit either one or the other 
could be independently energised. The glowing of the 
vacuum tube gave the visible signal to the audience. 
Prof. Fleming then referred to Mr. Marconi’s successful 
work in receiving two distinct signals at the same time on 
the one aerial, which was demonstrated to him in 
September, 1900, and communicated to the Times. It had 
frequently been said by expert critics of the Marconi 
system that the large power for Transatlantic 
signalling would upset smaller signalling equipments, 
such as were used from ship to shore. This objection 
if proved would be a vital one, as the ship-to-shore 
signalling was an established and most useful business. 
In order to assure himself that this was not the 
case, the following experiment was varried out under 
his direct supervision on Wednesday of last week. The 
5 were as follows: Adjoining the Transatlantic 
signalling aerials at Poldhu an ordinary single mast was 
erected about 100 yards away. Six miles away, on the 
Lizard, two other masts were erected near each other, one 
to represent a ship and the other to act as a receiver of the 
large power signals such as would be used for Trans- 
atlantic work. Another signalling mast at Poole was also 
employed to receive these large power signals. Prof. 
Fleming had his assistants posted at Poldhu and Poole, 
and was himself with Mr. Marconi at the Lizard receiving 
station. His assistant at Poldhu was provided with 16 
sealed messages, of which eight were of the usual ship-to- 
shore type and eight were code messages, such as would be 
used on the Transatlantic work. These latter signals were 
dispatched with the 28-h.p. plant at full work, while for 
the shore-to-ship signals about 4'; h. p. was required. Two 
messages, one of each kind, were handed by his assistant 

t Poldhu every quarter of an hour, and the operators 
were instructed to signal them simultaneously and con- 
tinuously for 10 minutes. The signals received at Poole 
were transmitted by Government telegraphs to the Lizard. 
The records obtained at the Lizard were deciphered by Mr. 
Marconi without any prior knowledge of their contents, 
and showed conclusively that the two systems did not 
interfere in the slightest with each other, and that the 
accuracy was all that could be desired. The actual tapes 
on which these messages were received at the Lizard and 
the one at Poole were on view at the lecture. The question 
still was to be answered as to whether these waves would 
interfere with other sending apparatus. Prof. Fleming 
explained that this depended on the responsiveness of these 
other circuits. If they were capable of taking signals 
other than of a definite period, they might be so affected. 
He then described the Slaby method of tuning the 
sending and receiving circuits, in which, as described last 
week, a horizontal wire is used at the base of the aerial. 
To get accurate tuning, this horizontal wire should have 
the same length and induction as the vertical, and the 
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coherer could be placed at the end of it where the changes 
in E.M.F. would be the greatest. By using two such 
horizontal wires of different lengths the third harmonic 
could be divided from the principal note, and hence two 
signals could be received with one aerial. Count Arco’s 
method of ascertaining the natural note of an aerial circuit 
was then described. 40 consists of attaching to the base 
of an aerial a circuit containing self- induction, which can 
be varied, and a condenser across the terminals of which 
there is aspark gap. The self-induction is then adjusted 
until a maximum length of spark is given, when the aerial 
receives Hertzian waves. The tuning arrangements devised 
by Dr. Oliver Lodge and Mr. Muirhead, and also the Braun 
arrangements, were described and illustrated. Mr. Blondel 
had devised a means of varying the interval between the 
groups of waves as a means of securing distinctive signals. 
The Anders-Bull selector system worked somewhat on the 
same lines, and would give secrecy at the expense of speed. 
The last part of the lecture was devoted to the question 
of the earth’s curvature as affecting Hertzian waves. In 
signalling from Poldhu to Cape Cod, the straight line joining 
the two places passed 300 miles beneath the surface of the 
Atlantic Ocean. Recently Prof. MacDonald had given an 
interesting mathematical analysis on this point, and from 
his calculations it appeared that the extra power for this 
transmission of 3,000 miles due to the curvature of the 
earth over what would have been required if the earth were 
flat was in a ratio of 10 to 5. The interesting fact that the 
possibilities of signalling from distances by night and day 
is not the same, Prof. Fleming explained as being due to 
electrons absorbing long waves. There was still much to 
be done on the subject. Our kumascopes might be looked 
upon as most elementary eyes, only yet as able to appreciate 
between light and darkness, whereas they might in the 
future be able to tell not only the direction from which the 
ether waves are coming, but to locate the source. There 
was room for great improvements in efficiency in engineering 
details and in real science. 

A vote of thanks for this most excellent course of lectures 
was accorded to Prof Fleming, it being proposed by Sir 
Frederick Bramwell. 
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LONDON TRAFFIC ENQUIRY. 


The second sitting of the Royal Commission which is 
enquiring into the trafic problem in London was held at the 
Caxton Hall, Westminster, on Friday, Sir William Barbour 
presiding over the proceedings. Colonel Yorke, R. E., was 
again under examination as to the methods of dealing with the 
traffico in New York, Paris, and other cities, and unfavourably 
compared the conditions in London with the conditions in those 
cities. For instance, one could travel by the tramcars or the 
elevator railway in New York any distance for the equivalent 
of 24d., and in Paris there were only two fares on the Metro- 
politan Railway—1.e., first-class, 24d., and second-class, 14d. 
Iu answer to questions, he stated that the subway for trams in 
Budapest apparently worked satisfactorily. Kioske, which were 
not unsightly, were erected in the streets, and they gave access 
to the lines. By thissystem the expense and danger of lifts 
were avoided. In some parts of London a short bubway for 
relieving traffic might be constructed with advantage, and he 
instanced such a site as Hyde Park-corner. In answer to Sir 
Francis Hopwood and others, witness stated that the network 
of underground pipes and wires beneath London thoroughfares 
was probably more extensive and complicated than any where else. 
Cars in Bostun were worked on the overhead trolley system, 
whether running in subways or on surface lines. In America 
passengers were not carried on the roofs of cars. Questioned as 
to exchange siation accommodation between existing and new 
lines in London, he held that there was room for extension in 
this direction. In oonnection with tramway proposals, road 
widening was an essential festure of such schemes. In the 
event of a central body being appointed to consider schemes 
brought forward for tramway communication in London, it 
should have absolute powers for the acquisition of land for 
Street widenings where necessary, and he also considered that 
the local authorities should have power to contribute towards 
the cost of good schemes. Colonel Yorke was next asked to 
compare the conditions of London with those existing in New 
York, and he agreed that they were in many respecte quite 
different. In thé matter of underground railways and subways, 
for instance, the nature of the soil in New York was far more 
suited to these purposes than the London soll. In answer to 
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Lord Ribblesdale, the witness could not see how tube railways 
were going to remove from the streets the enormous amount of 
vehicular traffic. That could only be dealt with by new 
thoroughfares, wider streets, and: subways. He did not agree 
with Sir Robert Reed that tubes running out into the country, 
while they would undoubtedly relieve the congestion of human 
beings in London, and had an important bearing on the housing 
problem, would materially relieve the traffic in the streets. He 
did not think it was desirable to put down tramways in thorough- 
fares where the traflic was already heavy. Above everything, 
organisation was desired in connection with any general scheme 
for the improvement of the London traffic conditions. In 
answer to Sir John Wolfe Barry, Colonel Yorke thought that, 
if anything, the congestion of the streets was a more pressing 
problem than the congestion of railways. He did not say that 
the railways did not give proper facilities to the public, but the 
traffic was too heavy for them. Questioned as to shallow under- 
ground tramways, his idea was that there should be fixed 
stopping places with provision for access to the streets at those 
spots. Asto surface tramways, it was impossible to lay down 
a general rule as to what the width of the streets should be, but 
he suggested as the minimum that there should be two tracks 
for vehicles on either side of the tramway. However con- 
venient railways might be for suburban communication, they did 
not sensibly relieve the congestion of the streets in London, but in 
some respects tended to increase the congestion. He advocated, 
as of more importance than building new railways, the widening 
of the streets and the construction of new thoroughfares, and 
although the cost would necessarily be very high, he was of 
opinion that the recoupment eventually would be proportionate. 
He agreed, however, that through communication between the 
north and south and east and west would incidentally relieve 
the congestion in the centre of London. As regards a central 
authority he thought it should be an independent authority 
appointed by Parliament, and Parliament would undoubtedly 
have to give assistance in the first instance to enable it to 
finance schemes if necessary. 

Mr. H. A. STEWARD, one of the Light Railway Com- 
missioners, then gave evidence with reference to the con- 
stitution and powers of the Light Railway Commission, 
which body was suggested by Colonel Yorke as the model of a 
new locomotion tribunal for London. 

Mr. J. J. Dopps, Assistant Under- Secretary of State for 
Scotland, have been examined as to the procedure for obtaining 
light railway powers in Scotland, the enquiry was adjourned 
till to-day (Friday). 
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ELECTRIC LIGHTING OF FULHAM WORKHOUSE. 


On Monday last the installation of the electric light at the 
Fulham Workhouse and Infirmary was formally inaugurated at 
a ceremony remarkable for the length of the speeches. The 
work, which includes a complete generating plant, has been 
carried out by Mr. F. H. Medhurst. The installation provides 
foe no less than 2,100 lamps, which has all been wired on the 
British Insulated Wire Company's system with twin lead- 
covered cables. The cost of the work has been some £6,300, 
and for this two steam dynamos, a battery of accumulators, 
and, we believe, new boilers have been provided. The 
dynamos are driven by Allen engines. A feature of the 
equipment is that besides the main dynamo, which is wound 
for 230 volts, a small booster dynamo has been provided 
on an extension of the shaft, so that the accumulators can 
be economically charged. The dynamos were manufactured 
by Messrs. Greenwood and Batley, of Leeds, and are direct- 
coupled to the Allen engines, each set having a capacity 
of 50 kw. at 200 volts when running at 500 revolu- 
tions per minute. The switchboard was manufactured 
by the Consolidated Telephone Construction Company, and 
the accumulators, which are of 500 ampere-hour capacity, by 
the Hart Accumulator Company. The steam-pipe work con- 
necting up the boiler plant and the engines was carried out by 
Messrs. Aiton and Co. From the consulting engineer's esti- 
mate the Fulham (Guardians will make a considerable saving 
each year by having their own generating plant. The work has 
been carried out to Mr. Medhurst's specifications, Mr. J. L. 
Morris having acted as clerk of works. The inaugural ceremony 
was a most enthusiastic one. 


TRADE NOTICES AND NOVELTIES. 


Simplex Gear. 


We were recently invited by the British Simplex Gear Com- 
pany to inspect their Simplex variable-speed gear. Up to the 
present time there has been uo efficient and reliable means for 
gradually varying the speed of machines and motorcars as 
required while continuing to transmit power. It is now claimed 
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that the Simplex gear fully meets the difficulty, and that by its 
use it is possible to easily and efficiently change the speed of 
motorcars and machines on a perfectly graduated system from 
the extreme limits either way, giving a range of 1 to 4 with 
standard type of gear box. The gear consists, as shown in the 
accompanying illustrations, of two drums, each carrying a series 
of arms capable of moving outwards radially along slots cut in 
the face of the drum. Each arm carries a toothed pinion 
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mounted on a roller clutch” which locks the pinion in the 
direction of the pull of the chain, but permits it to rotate in the 
opposite direction. The movement of the arms is effected on 
the same principle as a scroll chuck.” Each arm has 
two teeth, each of which engage in the thread of a scroll 
plate, carried one on each side of drum, which, when 
rotated, causes the arms to move away from or towards the 
centre, according to the way the scroll plates are turned. 
The rotation of the scroll plates is effected as follows: on the 
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axle shaft carrying the drum a long slot or groove is cut, in 
which slides a flat rack having teeth cut on it ina diagonal 
direction, which teeth engage in similar teeth cut in the bosses 
of the scroll plates, thus forming a modification of what is 
known as a ‘‘ skew gear." It will readily be seen that as the 
rack is moved forward or backward the scroll plates are caused 
to rotate in the required direction. A similar rack is provided 
on each of the axles carrying drums, but has the teeth cut in 
the opposite direction, so that on the two racks being moved 
forward together, the arms on one drum expand and on the 
other drum contract. The actuating racks are moved bya yoke 
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plece at one end, a screw passing through the same, causing 
the yoke piece (and racks) to travel forward or backward, such 
screw being actuated in any suitable manner from the motor. 
The transmitting chain engages in the outermost teeth of each 
pinion, which being locked by the pull of the chain, normally 
rotates (or are carried round with) the drum. On the diameter 
of drum being altered, each pinion rotates on its own axis, 
permitting the chain to adapt itself to the greater or less 
distance between the arms. The gear is the patent of Mr. W. 
Newton Dumaresq, electrical engineer to Messrs. Derry and 
Toms, and is to be seen at the temporary testing shop of the 
British Simplex Gear Company, Burden-mews, Kensington, W. 


Simplex Steel Conduit, 


The Simplex Steel Conduit Company, Limited, of Mansion 
House- chambers, London, E. C., and Birmingham, have 
recently issued their fifth annual price-list. Compared with 


its predecessore, this list is of different shape, the form new 
adopted making it more convenient for the pocket. We 
note also that considerable additions have been made to the 
firm's system, to meet the requirements of up-to-date wiring 
work. The list contains particulars and illustrations of no 
less than eight grades of conduit and a large number of new 
fittings. Special mention may be made of the firm's patent 
screw-socket system, which provides a mechanically continuous 
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system, giving absolute eleotrical continuity, and ensuring 
efficient and safe protection for circuits at a low cost. The 
adaptation of their ordinary conduit to a mechanically con- 
tinuous system is accomplished as follows: By the addition of 
a few turns of a fine screw thread the conduit sockets into 
ordinary bored-out fittings, which have a few similar protected 
threads at the shoulder formed by the boring process. With 


this system there is no liability to fracture, as the tube is 
supported in the socket, and the strain acts just outside the 
socket, where the full section is preserved. It is also a 
point of special note that, when screwing home the unbrazed 
ordinary conduit, there is a slight axial displacement along the 
seam, which locks the joint and ensures continuity, and it 
cannot be released or unscrewed by hand, but it can at once 
be unscrewed by the aid of a small conduit wrench when neces- 
sary. The screw threads are thoroughly protected and enclosed. 
The firm have lately introduced an oval type of conduit, 
intended principally, we understand, for use in connection 
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with switch runs in plaster. Oval couplings (Fig. 1) are made 
to connect lengths of this conduit together, also oval to round 
adapters to enable the oval conduit to be joined up to ordinary 
olroular conduits. Fig. 2 herewith illustrates a Simplex T 
connection box fitted with the firm’s patent spring lid, 
designed for small size inspection fittings. Fig. 3 illustrates 
a Simplex branch cut-out. These cut-outs are mounted singly 
In cast-iron split boxes as single-pole cut-outs, and can be used 
as such, or in pairs to form double-pole cut-outs. The base 
and fuse carrier are of porcelain, and the capacity is 25 amperes. 
To the firm’s stock of electroliers and brackets we note that 
some carefully-designed fittings with turned and scroll ornaments 
have been added. Illustrated notes and instructions on wiring 
the Simplex system of steel conduits are included in the list, 
these being of a very useful character, thereby greatly enhancing 
the value of the catalogue as a book of reference. 


Wires and Cables, ete. 


From the General Electric Company (1900), Limited, Queen 
Victoria-street, London, E.C., we have received a copy of their 
catalogue, Section W, eleventh edition, 1903. This section 
. commences a new series of the firm's catalogue sections. We 
note that the various tables at the commencement of the book 
have been amplified and revised ; in perticular, metric equiva- 
lents have been introduced wherever possible. The table on 
p. 1,207 should prove especially useful for those who may wish 
to make comp ns between solid, flexible, and stranded wires 
and cables for a given current-carrying capacity. Wires and 
cables suitable for practically every purpose for which there is 
a demand are listed. Pare indiarubber insulation is quoted fer 
Colonial purposes, and paper or vulcanised-rubber insulation 
for home use. Particulars of high-tension cables for various 
special purposes are contained in tables, pp. 1,214-5. The 
firms Omega " vulcanised-rubber flexible cords are dealt with 
on pp. 1218-9, the results of electrical tests being given. 
Pages 1,251-46 deal with the firm's well-known Union 
system of enamelled steel conduits and fittings, manufactured 
at their Witton works. Various other requisites in connection 
with wiring and cable work, such as insulators, jointing 
materials, tools, etc., are also included among the contents of 
this catalogue. 


Sehuekert Continuous-Current Generators. 


From the British Schuckert Electric Company, Limited, 
Clun House, Surrey-street, London, W. C., we have received a 
copy of their pamphlet No. 201 for 1903 on continuous- 
current generators. Of the contents of this publication, by no 
means the least interesting item is a ph relating to the 
parent company's long standing. We are told that the first 
Schuckert dynamo was produced in 1875. This machine was 
of the flat ring type, and then formed a decided advanoe in 
dynamo design. From the date iu question to the present 
day upwards of 45,000 oontinuous-current machines of the 
Schuckert type have been manufactured. Particulars of the 
general construction of the firm's Iatest type standard machines 
are given, also a list of the municipalities and companies in 
this country from which orders have been recently secured for 
machines ranging in output from 100 kw. to 1,000 kw. each. 


WORCESTER ELECTRICITY ACCOUNTS 


From the accounts of the Worcester Corporation elec- 
trieity department for the year ended Dec. 31, 1902, it 
appears that the total expenditure on capital account to 
that date amounts to £114,815. Abstracts of the revenue 
account, balance-sheet, etc., are appended. 


; REVENUE ACCOUNT. £ s. d. 
Generation of electricity . q 5,451 19 9 
Distribution of eleetri cit. eee eese 191 6 8 
Attending and maintenance of public lamps 440 5 9 
Renta, rates, and ta x.eeeeiss . . 121 14 11 
Management expenses 574 9 11 
Special charges, insurance, ot . es 222 4 0 

5,002 1 0 

Balance carried to net revenue account ..........-......... 6,060 2 6 
£11,062 3 6 

Cr. £ s. d. 
By sale of current, per meter, less discounts ............... 8,898 7 3 
Publie lighting eT aoa a is 1,668 15 9 
Rental of meters and other apparatus .................. 258 8 4 
Oarbons, labour, lamps, etPZ—·ͤå-w-ᷓpᷓwᷣ iI z ꝗͥ 4 8 7 
Rents, Powick and Tybridge-s tre . 197 11 2 
Sale of old lead, firebars, and cakRa sss 5 12 0 
Employés’ share of premium re insurance eee ͥ 427 
Claims rr fire and breakdown of No. 1 alternator ......... 21 4 8 
Damage to lamps, and for sundries ... . . . 513 2 
£11,062 3 6 


GENERAL BALANCE-SHEET. 


Dr. Liabilities. £ s.d. 
Capital acoount—amount recei ven... 99,301 5 3 
BUNTY reditoſ‚ſr 88 1.971 10 3 
Balance at credit of net revenue account.. . 1,530 8 0 
Sinking fand aooõẽjmxnillll EIn nen 14,258 9 11 
Reserve fund acoounnlßnh ie 247 4 8 
Fe...... 8 16,232 0 6 

£135,555 18 7 

Cr. Assets. £ s.d. 
Capital account—amount expended for works ............ 114,815 2 4 
Stores on hand Dec. 31, 190 eere 859 13 4 
Sundry debtors for current supplied ........................... 3 055 15 2 
Public lamps ...... i Det iut ka deco Lcd eM o SE ie uaE - 417 3 0 
Other dete 8 154 14 10 
Sinking fund account T 14,255 9 11 

£133,535 18 7 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity ums attr oe Anis 1 906, 140 
. Public lamps . 148,640 | 

Quantity sold private consumers by meter ...... 524,414 | 673,054 
Quantity used in work 15,182 
Total quantity accounted fordU UU UP HH .. 25 
Quantity not accounted foo öHHHH H. . . . . 217,904 
Total maximum supply demanded (kilowatts) ) q . 510 


Number of public lamps: 57 arc lampe of 600 watts each; 149 incan- 
descent lamps of various candle-power. 


COMPANIES’ MEETINGS AND REPORTS. 


NORTH STAFFORDSHIRE TRAMWAYS. 


The report of the directors for the year ending Dec. 31, 1902, states 
that in accordance with the agreements entered into with the Potteries 
Electric Traction Oompany, Limited, £6,700 first debentures and 
£9,900 second debentures have been issued to that company in part 
repayment of the balance of expenditure on the electrical equipment 
of the tramways. The Company has now issued the total amount 
of the authorised debenture capital—viz., £100,000 first mortgage 
debenture bonds and £40,000 second mortgage debenture bonds. e 
expenditure during the year on the electrical equipment, permanent 
way, etc., has amounted to £291. Os. 9d., and there is an amount 
due to the Potteries Electric Traction Company of £12,761. 13s. 2d. 
The balance to the credit of the profit and loss account for the year, 
after including the amount psyable by the Potteries Electric Traction 
Company, Limited, under the working agreement and charging deben- 
ture interest, is £4,797. 8s. 10d., which. added to £176. 108. Id. 
brought forward from list account, makes an available balance of 
£4,975. 18s. 11d. This amount the directors propose to apply as 
follows—viz.: to pay a dividend of 6 per cent. per annum on the 
preference shares, amounting to £1,200; to pay a dividend on the 
ordinary shares of 5 per cent., amounting to £3,600 ; and to carry 
forward £176. 18s. 11d. During the year the Potteries Electric 
Traction Company, Limited, acquired by purchase £850 first mortgage 
debentures, and has had issued to it, as above stated, the remaining 
first and second debentures authorised, and now holds the entire 
debenture issue of the Company. An agreement has been entered into 
between the Company and the Potteries Electric Traction Jompany as 
debenture holders under which the terms of the trust deed have been 
modified and new trustees appointed. 


GREENOCK AND PORT GLASGOW TRAMWAYS. 


The directors in their report for the year ended Dec. 31, 1902, state 
that the outlay on the electrical reconstruction during the year 
amounted to £51,656. 15s. 5d., making the total expenditure to 
Dec. 31 last £171,063. 15e. 8d. During the year £30,000 debentures 
have been issued as security for a loan to a similar amount. The 
total revenue for the year amounts to £26,429. 15s. 6d., and tlie 
expenses to £16,697. 198. 7d. The latter amount includes £1,230 for the 
rental of the leased portions of the line, interest on debentures, 
cost of repairs and maintenance, and all other expenditure properly 
chargeable against revenue, leaving a net profit of 29, 751. 15s. 11d., 
which, added to the amount of £730. 1s. 11d. brought forward from 
the previous account, makes a balance available for distribution of 
£10,461. 17s. 10d., which the directors propose should be applied as 
follows: amount to be placed to depreciation and renewals account, 
£1,500 ; for the reserve (sinking) fund, £1,780 ; dividend at the rate 
of 5 per cent. per annum for the year ended Dec. 31 on the preference 
shares, £304. 11s. Id.; dividend at the rate of 6 per cent. per annum 
for the year ended Dec. 31 on the ordinary shares, £2,890. 9s. 4d.; 
balance to be carried forward, £3,986. 17s. 3d. Owing to the divi- 
dend not being payable for the complete year on the whole capital, by 
reason of the satisfactory financial arrangements made with the British 
Electric Traction Company until an issue was made, the carry forward 
is a large one, which it is not intended to continue. With reference 
to the £1,780 set aside in the proposed allocation of profits for the 
service of the sinking fund, the directors propose to set aside such a 
sum annually out of the profits of the Company as will, in their 
opinion, provide for any shrinkage in the capital value in the event of 
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oup sale. During the year an order entitled ‘‘The Greenock 
and Port Glasgow Tramways (Extension) Order, 1902,” was obtained. 
This order authorises the Companv to increase the share capital from 
£120 000 to £185,000, and to raise in debentures a further sum of 
£21,600 in addition to the amounts authorised by the previous Acts. 
It also empowers the Company to construct and work a short exten- 
sion about one furlong from the Port Glasgow terminus and to run 
motorcars and omnibuses in connection with the tramways. The 
extension will be proceeded with at the end of March. 


SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE). 


The directors in their report for the year ending Dec. 31, 1902, 
state that the total revenue for the year amounts to £40,827. 18s. 10d., 
and the e diture, including £3,802. 188. 4d. rental of lines, to 
E37, 591. 146. Ad., leaving a net profit of £3,236. 4e. 6d., which, 
added to the amount of £1,625. 7s. brought forward from the previous 
account and £691. 5e. 4d. transferred from suspense account, makes 
an available balance of £5,552. 14s. 10d., which the directors propose 
should be applied as follows: amount to be placed to depreciation and 
reserve fund, £1,500 ; dividend at the rate of 7 per cent. for the year 
ended Dec. 31, 1902, on the shares of the Company, £3,500; 
balance to be carried forward to next account, £552. 14s. 10d. 
The total capital expenditure now amounts to £58,629. 4e. 7d, 
in addition to 27, 490. 11s. 10d. expended on the reconstruction 
of tramways of the South Staffordshire Tramways Company, 
repayable in cash or debentures under the terms of the lease. 
A Bill is being promoted in the present session of Parliament to con- 
firm agreements already made with local authorities for leases to this 
Company and to authorise the other local authorities having jurisdic- 
tion over the tramways worked by the Company to grant leases of the 
tramways within their area to the SOT ae after they have purchased 
same, and to sanction running powers, and for other purposes. The 
decrease in receipts during the present year is owing mainly to the 
reconstruction for electrical running of the lines in West Bromwich, 
during which time only a disjointed service could be maintained. The 
line from Darlaston to Moxley has also been reconstructed for electric 
traction, and the lines in Tipton from Great Bridge to Burnt Tree are 
now under reconstruction for the same purpose. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION. 


The report of the directors for the year ended Deo. 31, 1902, states 
that the capital expenditure during the year amounted to £7,811. 
16e. 9d., the total capital outlay on the construction. reoonstruction, 
and electrical equipment of the lines being £86,215, 12s. 1d. The 
subecribed share and debenture capital is now £73,800. The total 
revenue for the year amounts to £15,327. 7s. 5d., and the expenditure 
to £9,912. 14s. 2d., leaving a net profit of £5,414. 13e. 3d., which, 
added to the amount of £723. 17s. brought forward from last account, 
makes an available balance, after deducting the dividend at the rate 
of & per cent. per annum on the cumulative preference shares—i.c., 
£1,062. 10s. paid to Sept. 16, 1902—of £5,076. Os. 3d., which the 
directors recommend should be applied as follows: to be placed to 
depreciation and reserve fund, £1,500; dividend of 5 per cent. per 
annum on the cumulative preference shares from Sept. 15, 1902, to 
Dec. 31, 1902, £437. 10s. ; dividend of 74 per cent. on the ordinary 
shares for the year, £3,000; to be carried forward to the next account, 
£138. 10s. 3d. The light railway order for the extension from the 

resent terminus at Whitley to Whitley Sands, a distance of 4 furlongs 
P bau, was confirmed by the Board of Trade on Dec. 20 last. The 
Company has deposited a Bill in the present session of Parliament for 
the extension of the system to Preston, a distance of 2 miles 4 furlongs 
4°35 chains, and for confirmation of agreements entered into with the 
local authorities, but owing to the opposition of the Corporation of 
mouth the clauses relating to the lines have been abandoned. 

e receipts during the past year have increased by £4,160. 11s. 8d. 
The doubling of the track along the Grand-parade, Tynemouth, has 
been completed, and has greatly facilitated the working of the services. 


MERSEY RAILWAY. 


The report of the directors for the half-year ended Dec. 31 last 
states that the total receipts from all sources for the half-year have 
been £29,470, compared with £34,395 for the corresponding period of 
1901, The working expenses have been £20,081, or at the rate of 
95:29 per cent., as against £31,161, equal to 90°60 per cent. The 
exceptional charges for pumping, ventilation, and hydraulic lifts for 
the past six months amounted to £6,089, equal to 20°66 per cent., as 
compared with £6,340, or at the rate of 18°44 per cent. for the 
corresponding period of 1901. The working expenses, exclusive of 
the exceptional charges above referred to, have been £21,992, 
equal to Pa 65 per oent., as against £24,820, equal to 72°16 per 
cent. The number of passengers conveyed was 2,844,708, as against 
3,379,976, exclusive of season-ticket holders. The directors regret the 
eontinued falling off in the traffic, owing to the competition of tne 
Birkenhead tramways worked electrically as compared with the line 
worked by steam. The works necessary for enabling the railway to 
be worked by electrical traction are in course of completion, and the 
directors hope that the new service will shortly be inaugurated. 


W. T. GLOVER AND CO. 


The report of the directors for 1902 states that the surplus profits 
amount to £4,280 after meeting debenture interest and the preference 
dividend to June 30 last, The directors regret that it is not possible 


to py a dividend on the preference A shares for the six months 
ended December, but inform shareholders that Messrs. Edmunds, 
Samuelson, and Fawcus, the original vendors, have generously offered 
to meet the position by placing at the disposal of the Company 
ordinary shares to the nominal value of £35,150. It is proposed to 
apply to the Court to reduce the ordinary capital by that amount, 
which is the total of a suspense account which has been created as the 
result of the examination of the various assets of the Oompany by 
Messrs. Colin Cooper and A. L. Ormrod, new directors appointed 
during the past few months. The report further states that whilst 
the turnover has increased by over 10 per cent. there is little doubt 
that the electrical trade generally has been for some months and is 
now suffering from very severe 5 which accounts for the 
exceedingly low prices at which orders have been taken. The many 
électrical projects on foot, it is hoped, will rapidly produce a favour- 
able reaction, and meantime the Company have secured the entire 
cable contract in connection with the electrification of the Liverpool- 
to-Southport section of the Lancashire and Yorkshire Railway. 
Improvements in manufacture have been effected, especially in the 
production of a non-lead-covered paper cable. 


NORTHERN COUNTIES ELECTRICITY SUPPLY. 


The annual meeting of the shareholders in this Oompany was held 
at Newcastle on the 19th inst., Mr. J. D. Milburn, J.P., presiding. 

The report of the directors for the De ending Dee. 31, 1902, stated 
that the amount expended during the year was £66,048. 10s. 1d., 
making a total capital expenditure on works account of £88,179. 
18. 6d. to Dec. 51, 1902. The stations supplying Blyth, Spennymoor, 
and Alnwick were in running order at the end of the year, and the 
capital v es ea per kilowatt capacity compares favourably with 
similar undertakings. The Hebburn station was not finished at the. 
end of the year, but is expected to be in working operation at an early 
date. In the 1902 session of Parliament orders were obtained by the 
2 for the areas of Amble, Ashington, Bedlingtonshire, 
Earadon, Seghill, Morpeth, and Newbiggin, in the county of North- 
umberland, and Leadgate and Stanley in the county of Durham, so 
that the Company now holds, including areas previously secured, the 
right of electric supply in important colliery centres of Northumber- 
land snd Durham. A contract for the Company to work the order 
held by the Hartlepool Corporation has been also arranged. With 
regard to the Northumberland Electric Tramways Act, 1902, 
the Company obtained without opposition all the sections 
applied for with the exception of one, which is still in abeyance. 
At Blyth, Spennymoor, and Alnwick the obtaining and connecting of 
consumers has been actively pursued. The connections made at the 
end of the year amounted to 894 consumers, with an equivalent of 
12,658 lampe of 8c.p. The directors consider the progress made in 
this direction has been satisfactory, and in addition to the lighting 
connections that are being made from time to time, important power 
consumers have been obtained and others are in prospect. A contract 
having been entered into for working the provisional order held by 
the Hartlepool Corporation, the erection of a station there will shortly 
be commenced. Arrangements are being made to erect a station at 
Thirsk. The district of Felling-on-Tyne is also being dealt with, and 
will probably be worked in conjunction with Hebburn, and arrange- 
ments for Whitley and Monkseaton and other places are being made. 
The directors have before them the supply of certain areas, in the 
colliery districts of Northumberland and Durham, which they hope to 
arrange in a way that will save a large capital outlay and materially 
add to the earnings of the Company. 

The Chairman, in moving the adoption of the report, said that in 
order to carry into effect part of the developments foreshadowed it 
was necessary to issue further capital, and for the present purposes 
the directors had determined to issue 50,000 further shares of £1 each. 
The issue would be made to existing shareholders only, in the first 
place, at par. Any shares not taken by the shareholders might be 
taken by their friends or nominees, and shares not so taken would be 
dealt with by the directors as they think fit. He hoped now that 
they had got fairly started to work, they should be able to keep the 
concern to themselvoe and so avail of the opportunities, which’ he aopa 
would occur, of recouping themselves for the little delay which they 
had experienced in receiving returns from their capital. 

Admiral Cleveland seconded the motion, which was carried 
unanimously. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The ordinary general meeting of the shareholders in this Compan 
was held at the offices, Moorgate-court, on Wednesday, Mr. Aymor H. 
Sanderson presiding. 

The directors in their report for the year ended Dec. 31, 1902, state 
that the capital expenditure incurred during the year in respect of 
the Bournemouth Provisional Order, 1890, the Poole and Branksome 
Order, 1897, the Ohristchurch and District Order, 1899, and the 
Pokesdown Order, 1902, amounted to £34,916. 14e. 5d., making the 
total He aa in respect of these orders up to Dec. 31 last 
£231,450. 88. 8d. The balance from revenue account, together with 
the balance brought forward from last year, amounted to £19,499. 
lls. 8d., from which must be deducted interest charges, reserve for 
depreciation and redemption funds, leaving the sum of £11,741. 3e. 3d. 
to the credit of net revenue account, as against £8,918. 11s. 11d. for 
1901. Out of this sum the dividends on the 4à per cent. and on the 
6 per cent. preference shares of the Company have been paid, and the 
directors now recommend the payment of a dividend on the ordinary 
shares of the Company at the rate of 8 per cent., less income tax, for 
the year ended Dec. 31, 1902. These payments will absorb £10,351. 
3s. 1ld., and leave a balance of £1,389. 19s. Ad. to be carried forward, 
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Special mains have been laid for power purposes, and a supply of con- 
tinuous current therefrom has been available since the commencement 
of last year. The work of extending the Company’s. mains to Poole 
and Parkstone has been completed. A generating station at Christ- 
church is now in course of erection, and a supply therefrom for both 
lighting and power will be available shortly. The Bournemouth 
Corporation and the Company applied for a provisional order for 
Pokesdown in the last session of Parliament. The Corpora- 
tion’s 9 was refused, while that of the Company was 
granted by the Board of Trade and confirmed by Parliament, and 
the Company's mains are now being extended for the purposes of 
supply in that district. The equivalent of 79,509 8. c. p. lamps were 
connected to the Company's mains at Dec. 31 last, showing an increase 
equivalent to 13,247 8.0. p. lamps connected for the year. The lamps 
applied for show an increase of 13,343 8. c. p. for the year, as against 
12,378 for the preceding year. The progress of the Richmond (Surrey) 
Electric Light and Power Company, Limited, continues to he satis- 
factory. The directois of that Company have declared a dividend 
upon its ordinary shares at the rate of 7 per cent. per annum in 
respect of the year ended Dec. 31 last as against 6 per cent. for the 
previous year. 

- The Chairman, in moving the adoption of the report, congratu- 
lated the shareholders on not having sold their business to the Cor- 
poration of Bournemouth when the latter had been so anxious to 
purchase it. The gross revenue showed an increase of 21 per cent., 
and the net revenue an increase of 31 per cent., as compared with the 
previous year. They had just commenced the supply of power, in 
which he believed there would be a great increase in the future. After 
careful consideration the directors had decided on reducing the price 
of current at Bournemouth from July 1 next, and they had offered to 
all consumers an optional uniform rate of 6d. per unit. 

Dr. J. Atkinson Hosker seconded the motion, which was carried 
unanimously. 


BURY, ROCHDALE, AND OLDHAM TRAMWAYS. 


The half-yearly meeting of the shareholders in this Company was 
held at Manchester, Mr. John Coomer presiding. 

In moving the adoption of the report (which appeared in our last 
iesue), the Chairman pointed out that, notwithstanding the fact that 
the Oldham lines had lapsed, they had been able to make a 
dividend on their own lines. He went on to refer to the negotiations 
with the local authorities for the purchase of the undertaking. All 
the authorities, except Whitefield, had taken advantage of their 
option and had given the necessary notice, and every opportunity 
had been given to the valuers to arrive at a valuation of the 
concern. he Company were hopeful of an amicable settlement, 
buf he observed that, although notice had been given of intended 
purchase, he had not noticed that the authorities had obtained the 
consent of the ratepayers to their action, as was required under 
Section 44 of the Act of Parliament. He deprecated a discussion of 
the position as regarded Whitefield. and asked the shareholders to have 
confidence in the directors on that matter. 

The report was adopted. 


CORK ELECTRIC TRAMWAYS AND LIGHTING. 


Presiding over the annual general meeting of the shareholders in 
London on the 18th inst., Mr. A. R. Monks, referring to the report 
(which appeared in our last issue), said the Company was in a prosperous 
and progressive state. 

Colonel Martindale, who seconded the motion for the adoption 
of the report, said he felt from what he saw that there was a very 

ood prospect for the Company. Everything was going on satis- 
tor, and he bore testimony to the efficient manner in which the 
officers discharged their duties. 

Tho motion was agreed to. 


POOLE AND DISTRICT ELECTRIC TRACTION. 


The annual general meeting of the shareholders in this Company 
was held in London, Mr. Enrile Garcke presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our last issue), said he was glad to see that the number 
of short-distance passengers had increased, and, referring to the litiga- 
tion with the Bournemouth Corporation, said he thought it was more 
of a friendly nature than otherwise. 

The report was adopted. 


HARROW ELECTRIC LIGHT AND POWER. 


The annual general meeting of the shareholders in this Company 
took place last week at the offices in West-strect, Harrow, Mr. C. 
Colbeck presiding. 

The directors, in their report, stated that the profits of the under- 
taking have now reached a more satisfactory figure. The gross earn- 
ings amount to £7,112. 15s. 6d., an increase of £1,240 over that of 
1901; and the balance of net revenue account, including £700 set 
aside hy the directors as additional allowance for depreciation, is 
£1,641. 11s. 9d., as against £859. 17s. 8d. in 1901. The depreciation 
fund, which was increased by the resolution passed at the last general 
mecting to £2,421, now stands at £4,702. 14s. 2d., and there now 
only remains 4 sum of £1,944 to complete the total at which it should 
stand in accordance with the estimate of depreciation given by Mr. 
Spencer Hawes in his report. The directors recommend that 
the balance of £941. 11s. 9d., which is available for dividend, 
should be disposed of by paying the final dividend on the 


for a union of interests with the 5 Manufacturin 


preference shares, which amounts to £343. 4s. 9d.; by paying 
a dividend of 2 per cent. on the ordinary shares, which will 
absorb £497; and carrying forward the remaining £101. 7s. to the 
revenue account for the current year. It will be observed that 
but for the £700 set aside as stated above for additional depreciation, 
a dividend could have been pa on the ordinary shares of 5 per cent. 
The number of lamps installed during the year was 2,150, rather less 
than in the four preceding years. The demand for the light within 
the area of the eXisting mains, however, has by no means reached its 
limit, and the profits of the current year should certainly be larger 
than in 1902. The new steam dynamo of 150 kw. has been running 
since October, and is giving the engineer satisfaction. The station is 
now equipped to its full capacity. It gives ample spare power for 
the existing load and is capable of dealing with a considerable increase. 


The works cost for the year for an output of 215,089 units amount to 


£2,012. 5s. 54 , while in 1901 for an output of 183,908 units they 


amounted to £2.314. Os. 7d. The works costs amount to 2:24d. per 
unit. as against 3 02d. in 1901 and 2°64d. in 1900. The total costs 
amount to 3°43d. per unit, as against 4°32d. in 1901 and 4°ld. in 1900, 
and the directors anticipate a still better result for the current year. 
The diminution in costs reflects much credit upon the engineer and 
his staff, with whose services the directors have every reason to be 


satisfied. The average price obtained for current supplied was 7:28d. 
per unit. 


The Chairman, in moving the adoption of the report, said that for 
the first time the total costs amounted to less than 50 per cent. of the 


gross revenue, and that this year 57 per cent. of that revenue was 
available for depreciation, for interest on their floating capital, and 
for dividends. 


Mr. Ashford seconded the motion, which was carried nem, con, 


BRITISH INSULATED AND HELSBY CABLES. 


The annual meeting of the shareholders was held in Liverpool on 
Wednesday, Mr. E. K. Muspratt presiding. 


The directors in their report for year ended Dec. 31, 1902, state 


that the profit for the year amounts to £127,696. 1s. 4d.; to which 
has to be added the balance brought forward from last year, £2,423. 


16s. 5d.—making a total of £130,119. 17s. 9d. From this has to be 


deducted directors’ and debenture trustees’ fees, and remuneration 
to Woiks Committee. less directors’ fees receivable from other com- 
panies, £2,750. 15s. 4d. ; interest on debenture stock, £16,400. 17s. 4:1.; 
depreciation on buildings, plant, machinery, etc., £17,500; transfer 


to special reserve account, £10,000; dividend on preference shares to 
Dec. 31, 1902, £30,000 ; interim dividend on ordinary shares to Jun» 30, 
1902, £20,000; leaving available for dividend a balance of £35,468. 58. 1d. 


The directors recommend the payment ofa further dividend of 6 per 


cent. on the ordinary shares, £30,000; making with the interim 
dividend already 


id a total of 10 per cent. for the year ended 
Dec. 31, 1902, and carrying forward to next account a balauce of 
£3,468. 5s. 1d. The negotiations referred to in the last year's report 
Company, 
Limited, of Heleby, have been completed, the shareholders of that 
Company being allotted 30,000 ordinary shares and 20,000 preference 


shares at £5 each as the purchase price, and, as arranged, three of the 


directors of the Telegraph Manufacturing Company, Limited, joined 
the Board of this Company. Upon the completion of the amalgama- 
tion, the directors came to the conclusion that a general man 
should be appointed, who would havea supervising control of the entire 
interests of the Company, and they were successful in securing the 
services of Mr. D. Sinclair, who has had many years’ experience of 
electrical business as engineer-in-chief to the National Telephone 
Company, Limited. Mr. Sinclair entered upon his duties in August 
last, and the directors feel amply justified in the choice they made. 
The directors have transferred from the general reserve account toa 
special reserve account the sum of £100,000, to which £10,000 has been 

ded out of the year’s profit, making a total of £110,000, partly with 
the view of meeting any loss which might arise on investments, and 
also with the object of writing off the expenses of the preference share 
and debenture issues, cost of amalgamation, etc., as shown in the 
balance-sheet. In addition to the preference and ordinary shares 
issued in satisfaction of the purchase of the Telegraph Manufacturin 
Company’s business, a further £50,000 in preference shares ind 
£250,000 in debenture stock were offered to the public, both issues 
being largely over-applied for. The provision of this additional capital 
has enabled the directors to extend the Company's manufacturing 
facilities, and to bring into working condition some of the most 
important or the Company's electrical undertakings. 

The Chairman, in moving the adoption of the report, said the 
working of the year had been satisfactory, notwithstanding very keen 
competition, The Company was largely concerned in the Midland 
Electric Corporation fer Power Distribution and in two Australian 
electric supply companies, which both promised good returns. 

The report was adopted. 


GATESHEAD AND DISTRICT TRAMWAYS. 


The annual general meeting of the shareholders was held at 
Donnington House. Norfolk-strect, Mr. C. R. Greene in the chair. 

The incor report stated that the gross receipts for the year 
amounted to £41,548. 10s. 7d. After deducting all expenses charge- 
able to revenue, including repairs and maintenance and interest on 
overdraft at the bank and mortgages, there remains a net profit of 
£9,514. 5-., 10 which is added an amount of £3,316. 14s. 4d. brought 
forward from the previous account, making the balance available for 
division £12,830. 17s. 4d., which the directors recommend should be 
applied as follows: to provide for a dividend for the year on £11,580 
6 per cent, preference shares, £694. 16s. ; to provide for a dividend 
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for nine months on £1,030 6 per cent. preference shares, £46. 7s. ; to 
provide for a dividend for nine months on £120,000 5 per cent. 
preference shares, £4,500; to pay a dividend on ordinary shares at 
the rate of 4 per cent. per annum for 12 months on £79,720, 
£35,188. 16s.; for nine months on £55,280, £1,655. 8s.; 
to transfer to the credit of depreciation and reserve fund, 
£2,000 ; to carry forward to next account, £742. 10s. 4d. 
The negotiations with the Gateshead Corporation in regard to the 
abolition of 4d. fares were brought to an issue in May, and since that 
date the receipts have largely increased. The expenses of operation 
have been reduced, and the directors hope to be able to make still 
further improvements in this direction. Of the light railways autho- 
rised by the order of 1900 a length of three-quarters of a mile has 
been constructed and was opened for traffic in June, and the receipts 
on this line are satisfactory. An extension of time has been granted 
by the Board of Trade for the construction of the Wrekenton light 
railway until Aug. 22, 1903, and it is proposed to commence the con- 
struction of this line at an early date. In order to cope with the 
greatly increased traffic and to provide for the equipment of the light 
railways when constructed five additional cars of large carrying 
capacity have been purchased. The amount paid in local and other 
rates during the year amounted to £1,632. 198. 9d., being an increase 
over the preceding year of £840. 1s. 5d. This sum the directors con- 
sidered extremely Àigh, and they therefore made an appeal against 
the assessment, which appeal, however, was eventually withdrawn 
pending the revaluation of the property in the borough which will 
shortly take place, when it is hoped that some abatement in the 
assessment will be obtained. During the year further 103 6 per cent. 
preference shares of £10 each, being part of the shares authorised by 
the light railway order of 1900, were issued. This completes the issue 
of 6 per cent. preference shares. As authorised at the extraordinary 
general meeting held on March 10 last, £120,000 5 per cent. 
preference shares and £55,280 in ordinary shares have been 
issued and alintted to the British Electric Traction Company 
in part psyment of the amount due to them on Dec. 31, 
1901, and a further sum of £5,000 in cash has been paid to them 
during the year, which practically discharges the Company’s liability 
for the construction work to date. The total expenditure on new 
works chargeable to capital account during the year amounted to 
£12,817. 6s. 3d., making the gross amount of capital expended on 
the undertaking £297,500. 18s. 10d. The construction of the 


Wrekenton light railway will involve a further outlay of about 
£6. 000 


The Chairman, in moving the adoption of the report, remarked on 


the very satisfactory condition of things which it disclosed. The 
prospects of the Company were hopeful, 
The motion having been seconded, was adopted unanimously. 


BRUSH ELECTRICAL ENGINEERING. 


The report of the directors for the year ended Dec. 31, 1902, states 
that the profit and loss account shows a gross profit of £66,948. 18s. 3d. 
After deducting general charges, maintenance, interest on debenture 
stock, and £6,500 carried to depreciation reserve fund, there 
remains a balance of net profit of £24,186. 13s. 7d., which they 
recommend should be as follows: dividend of 6 per cent. per 
annum on preference shares, £18,000; general reserve fund, 
£5,000 ; balance carried forward, £1,186. 13s. 7d. Capital 
expenditure to the extent of £10,813. 15s. 7d. has been 
incurred during the year on new plant and buildings. The 
obligation of the British Electric Traction Company, Limited, to 
place 25,000 ordinary shares of the Company at par, has been can- 
celled in consideration of the £30,740 already advanced by that 
Company under the agreement, remaining as a loan at interest until 
June 30, 1904, when, at the option of your directors, it may be either 
paid off, or the British Electric Traction Company, Limited, may be 
called upon to invest the amount in ordinary shares of the Company 
at par. The Company is, therefore, now free trom the obligation to 
pay commission to the British Electric Traction Company, Limited, 
for underwriting the 25,000 ordinary shares in question, and this item 
has been eliminated from the balance-sheet. The directors are of 
opinion that the employés' bonus fund, established by the Company 
in 1889, no longer fulfils its object. They have, therefore, by 
virtue of the powers reserved to them under the rules and regula- 
tions of the fund, declared the same to be at an end. During 
the year under review the directors have given unremitting atten- 
tion to the improvement of the organisation and to the extension 
of the business, and although sufficient time has not yet elapsed to 
admit of the full effect of their policy being felt, the balance-sheet 
now submitted shows that substantial improvement has been made. 
The Company's facilities for the manufacture of steam and electrical 
machinery generally have been greatly strengthened during the year, 
and arrangements have been concluded enabling the Company to make 
and supply steam-turbines, as well as polypliase generators and motors, 
all of the highest efficiency, and embodying the most approved modern 
practice. he output from the car and truck shops has greatly 
increased. The contract and automobile departments started during 
the year have made good progress. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC 
LIGHTING. 


The ordinary general meeting of the shareholders in this Company 
was held at Winchester House, E.C., on Monday, Mr. J. D. Braith- 
waite, jun., presiding. 

The directors' report for the year ended Dec. 51, 1902, stated that the 
capital expended during the year in respect of the Company's London 
districts amounted to £143,857. 19s. 11d., making the total expendi- 
ture on account of those districts up to Dec. 31 last, £1,166,310, 


balunce of £4,036. 9s. 8d. brought forward from 
(£22,399. 16s. 
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ear, including the 
st year, amounted 
to £68,301. 11s. 9d. After deducting interest on debenture stock 
10d.), interim dividend on preference shares 
(£8,010. 13s. Id.). interim dividend on ordinary shares for the 
half-year ended June 30, 1902 (£7,516. 13s. 4d.), and other 
charges there remains for further distribution, £20,893. 17s. 1d. 
The directora recommend that a further dividend on the 30,000 6 per 
cent. preference shares for the half-year ended Dec. 31, 1902, less 
income tax, be declared ; and that a further dividend on the 40,000 
ordinary shares for the half-year ended Dec. 31, 1902, at the rate of 
4 per cent. per annum, less income tax, be declared, and that the said 
dividends be paid to all proprietors registered at March 12, 1903. 
This will absorb £15,937. 10s., and leave a balance of £4,956. 7s. 1d. 
to be carried forward. It will be noted that the several capital and 
revenue accounts hitherto shown separately under their respective 
orders have this year, with the consent of the Board of Trade auditor, 
been consolidated into one set of accounts for the purpose of simplifica- 
tion. The Company’s interest in the Dover Electricity Supply Com- 
pany, Limited, has been disposed of, and che profit realised therefrom 
appears in the revenue account for the period under review. The 
Borough Council for Camberwell applied to Parliament last year for 
competing powers with the Company, but withdrew its application 
upon the Board of Trade intimating that an order would be granted 
only on condition that the Borough Council purchased the Oom- 
pany's undertaking within the area of supply under the terms of 
the Camberwell Order, 1896. The Borough Oouncils for Ber- 
mondsey and Southwark also applied for competing powers 
with the Company in respect of St. Olave, Bermondsey, and 
St. George-the-Martyr, Southwark. The Board of Trade, how. 
ever, after hearing evidence, refused to grant these orders. Th. 
arbitrator appointed by the Beard of Trade under the terms of 
the Stepney Order, 1900, awarded the Company the total sum of 
£7,393. 5s. 4d., including part costs, as compensation in respect of 
the County of London (East) Electric Lighting Order, 1897. The sum 
received 1n respect of costs has been credited to the proper accounts 
ia the Company's books, and the balance remaining has been placed 
to the credit of reserve for depreciation, repairs, and renewals account 
The profits derived from the Company's London stations for 1902 
amounted to £61,698. 16s. 6d., against £50,503. 198. 4d. for 1901, 
being an increase of 22 per cent. for the year, while the generation and 
distribution costs and working expenses show an increase of only 3:15 
per cent. over the figures of 1901. The total applications received at 

ec. 51 last amounted to the equivalent of 416,292 8-c. p. lamps, being 
an increase of 90,514, or 28 per cent. for the year. Included in these 
figures are 396 users of motors, aggregating 4,424 h.p., showing an 
increase of 1,639 h.p. for 1902. he total units sold were 4,868,285, 
as against 4 551, 105 for the previous year. To meet the growth of the 
Company's business, additional . plant has been erected during 
the past year at the City- road station, and further plant is now on order. 
At the Company's Wandsworth station the buildings are being 
extended for the accommodation of additional plant, which will be 
erected there “aing the current year. In view of the development 
of the Company’s business in the southern districts, your directors 
have purchased a site for a generating station in Camberwell, and are 
thus prepared for any future developments that may arise. The supply 
of continuous current was commenced in St. Olave last year, and the 
prospects in this district are most encouraging. In order to meet the 
requirements of all classes of consumers in the Company’s area, your 
directors have introduced a scheme of wiring premises on the rental 
system, and have also adopted prepayment meters for use in small 
premises. 


13s. 11d. The total revenue available for the 


ABSTRACT OF REVENUE ACCOUNT. 


Dr. Generation of Electricity. - £ s. d. 
Engineers’ salaries and wages 6,286 12 6 
Coal and other fuel . Tm 15,484 16 3 
Oil, waste, water, ete....... c sss eene eene ente 2,206 2 2 
Repairs to buildings and plant ................................. 4,525 9 4 

Distribution of Electricity. 
Engineers’ salaries and wages . . 4,122 19 1 
Repairs and maintenance ................ pica presi ve UNIUS NET 1,408 6 11 
Rents payable, and rates, taxes and insurance ............ 6,804 9 11 
Directors’ fees, salaries, and wages 5,843 15 9 
Printing, stationery, and postage see 1,404 17 6 
General charges, advertising, and travelling ............... 1,755 17 9 
Frhr. EE A A ARA 105 0 0 
Auditors’ fees—Board of Trade and Company's............ 576 0 0 
FFC C//öCêÜ ]Vs. m 8 524 18 10 
Reserve for bad debtsw U“Un eene 100 0 0 
Depreciation of office furniture w H eee 196 0 8 
Written off legal expenses suspense account 3579 5 10 
51,119 12 6 
Less repairs and renew als q 5,731 16 3 
45,387 10 3 
Balance carried to net revenue account . 64,265 2 1 
£109,652 18 4 

Or. £ 8. d. 
Gross receipts from sale of current 92,947 19 6 
Rental of meters oa VER RTC Veo 2,997 15 7 
Ill 8 2 15 6 
Rents fecewabllle aee Rr i ea ds 2,980 0 7 
Fr ⁵ðVii a 54 5 0 
Interest and dividends receivable, less income tax......... 4,672 13 11 
Profit on investments realised. e 6,597 8 3 


£109,652 18 4 


P 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B. O. T. units 7,003,271 
Quantity sold to private consumerre eee 4,868,285 
Quantity used on works k . . . . 380 610 
Total quantity accounted for.... . 5,248 895 
Quantity not accounted fou 1,754,376 
Total maximum supply demanded (kilowatts) )) 4,447 


The Chairman, in moving the adoption of the report, remarked 
that the revenue account must be regarded as entirely satisfactory. 
They were able this year not only to pay their dividend and the 
interest to their bankers on the large loan they had contracted in lieu 
of further issue of capital, but also to place about £10,000 to the 
depreciation and other funds out of revenue. The actual revenue of 
the past year had amounted to £109,652, which showed an increase 
over the previous year of something like £16,000. After certain 
allowance had been made, the actual increase in their revenue from 
the London stations was £12,170, an increase of 14°6 per cent., 
whereas the increase in working expenses had only been about £1,000, 
or 3 per cent. In other words, out of the £12,170 of extra revenue 
obtained from the London stations, £11,164 was net, making the 
increase of net profit 22 per cent. Having referred to the 
acquisition of the Dover undertaking by the Corporation, he 
remarked that, broadly speaking, they had reduced the cost of 
generating by about jd. per unit, and he thought there was some 
possibility that that decrease might make a little further progress, 
although they were getting down to a re at which there was not 
much margin for farther reduction. Their actual output of units had 
been about 500,000 units in oxcess of that of the year ending Dec. 31, 
1901, and they had generated and sold those half million extra units 
at a cost of just over £1,000. The increase in their lights had also 
been satisfactory, the total increase in their applications being 90,516 
lights. When they analysed the figures and saw to what extent their 
motors had increased, he thought the result was even more satisfac- 
tory, because they found they had connected an equivalent of 
1,639 h.p. to their mains during the past year, which showed 
an increase of about 33 per cent. They had applications 
for about 4,424 h.p. at 31 last, and further appli- 
cations for increased horse-power were coming in very satisfac- 
torily. The Chairman then referred to the question which had 
arisen between the Company and the municipal authorities of Stepney, 
and expressed gratification at the amount award d the Company by 
the arbitrator in that case. 

Mr. Joseph Shaw seconded the motion, which was carried 
unanimously. 

Resolutions were also adopted for increasing the capital of the 
Company to £1,600,000 by the creation of 40,000 additional ordinary 
shares of £10 each and 40,000 additional preference shares of £10 
each ; and increasing the amount which the directors were authorised 
to borrow from £400,000 to £800,000. 


NEW COMPANIES REGISTERED. 


Lord and Shand, Limited.—Oapital, £35,000. Objects: to 
acquire and carry on the business of an electrical and mechanical 
engineer carried on by A. F. Lord at Plymouth as Lord and Shand, as 
manufacturers of electrical, magnetic, telephonic, telegraphic, and 
other appliances, etc. 

Standard Motor Company, Limited.—Capital, £5,000. Objects: 
to carry on the business of manufacturers of and dealers in motors, 
motor vehicles, carriages, wagons, tramicars, omnibuses, locomo- 
tives, etc. 

Electrical Name and Numerical Sign Company, Limited.— 
Capital, £4 000. Objects: to adopt an agreement with E. A. Barkby 
for the acquisition of certain inventions relating to improvements in 
apparatus for producing interchangeable numerals, lettera, words, and 

e like by means of electrical lamps, and as an electrical and mechanical 
engineer at 61, Cheapside, E. O., etc. 

Begbie Manufacturing Company, Limited.—Capital, £30,000. 
Objects: to adopt an agreement with A. Firth and S. D. Begbie, and 
to manufacture, repair, and deal in apparatus, engines, machinery, 
fittings, materials, and articles used by engineers, electricians, etc. 

Sheffield Electric Advertisements, Limited.—Capital, £1,000. 
Objects: to acquire a certain electrical advertising apparatus, patent 
rights connected therewith, an advertising station in Pinstone-street, 
Sheffield, and the business of advertising agents and contractors 
recently commenced at Sheffield by E. S. Wasser and A. H. Green- 
wood, etc. Registered office: 72, Queen-.street, Sheffield. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Batley.—The MO eng invite tenders for the supply and 
delivery of eight electrical tramcars with complete equipment. 
Tenders by April 18. 

Madrid —The Director-General of Posts and Telegraphs invite 
tenders for the supply of 20,000 telegraph insulators, No. 2, made of 
wood and porcelain on the Herrero system. 

Sydney (N.8.W.).— The Actiug- Deputy Postmaster-General, 
Sydney, New South Wales, . tenders for telegraph, telephone, 
and electric light materials. Tenders by 2.30 p. m. on April 15. 

Huddersfield.—The Tramway Committee invite tenders for 
uniform clothing for inspectors, motormen, and conductors. Tenders 
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by April 16 to Mr. H. N. Thomas, A. M. I. E. E., general manager. 
See advertisement. 

Eccles.—The Corporation invite tenders for the free wiring of 
premises in Eccles on a rental system. Tenders by 10 a.m. on 
April 18 to Mr. Wm. Henry Hickson, town clerk, Town Hall, Eccles. 
See advertisement. 

Brussels.—Publio tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station. Particulars 
may be obtained, free of charge, from the Manicipality, Oollége des 
Bourgmestres et Echevins. 

Lisbon.—The Portuguese Railway require 4,430 kilos of 2, 3, and 
4-mm. galvanised iron wire by April 26. Particulars may be obtained 
from the Com ie royale des chemins de fer Portugais, Paris, 
rue de Cháteaudun, No. 7a. 

Grimsby.—Thoe Corporation invite tenders for the supply of feeder 
and other cables, with necessary boxes. Specifications, etc., can be . 
obtained from the Borough Electrical Engineer, Electricity Works, 
Grimsby. Tenders by April 21. 

Wednesbury.—The Corporation invite tenders for motor-generators, 
battery boosters, battery of accumulators, switchboards, cables, boxes, 
and street work and meters, demand indicators, and service fuses. 
Tenders by March 28. See advertisement. 

Finohley.—The Urban District Council require tenders for plant, 
including piping. switchboard, etc. Specifications, etc., may be 
obtained from the engineer, Mr. E. Calvert, after the 26th inst. 
Tenders by 11th prox. See advertisement. 

St. Annes-on-Sea.—The Urban District Council invite tenders for 
the supply and delivery of certain steam and feed-water piping, valves, 
etc. Particulars may be obtained on application at the Electricity 
Works, St. Annes-on-the-Sea. Tenders by April 2. 


Glasgow.—The Corporation invite tenders for pon and 
erecting three 6,500-volt three-phase induction motors to give 700 h.p. 
each. Tenders by 10 a.m. on April 7 to Mr. J. D, Marwick, town 
clerk, City Chambers, Glasgow. See advertisement. 


Bristol.—The Electrical Committee invite tenders for feed and 
general service pumps, exciter dynamos, motors, pipework, extension 
of coal conveyor, and arc lamp standards. Tenders by April 8 to Mr. 
H. Faraday Proctor, city electrical engineer. See advertisement. 


Eooles.—The Corporation invite tenders for—(Section A) Lancashire 
boiler, superheater, and economiser; (B) steam-engine, alternator, 
and exciter. Tenders by 10 a.m. on Saturday, April 16 to Mr. 
W. H. Hickson, town clerk, Town Hall, Eccles. See advertisement. 


Denmark.—The Lighting Department of Copenhagen invite 
tenders for the supply of a 30-ton travellin locis crane for the 
Gothersgade electric works. Specifications (22s. 3d.) can be obtained 
n 8 Electric Works, 30, Gothersgade, Copenhagen. Tenders by 

pril 7. 

Walthamstow.—The Urban District Oouncil invite tenders for 
free or assisted wiring of premises. Particulars may be obtained 
from Mr. F. A. Wilkinson, electrical engineer to the Council, 
Electricity Works, Priory-avenue, Walthamstow. Tenders by 10a.m. 
on April 4. 

Paramaribo. — An ordinance has recently been published 
authorising the Govervor of Dutch Guiana to grant a concession for 
the installation of electric light and power for 25 years, the lighting 
rates to be revised every five years. The population was on Jan. 1, 
1902, about 32,000. 

(Lanes.).—The Electricity Committee invite tenders for 
(Section C) boilers and other ironwork: (D) superheaters; and (E 
economisers. Specification, etc., may be obtained from Mr. S. J 
Watson, engineer and manager, Electricity Works, Bury. Tender 
by 12 noon on 30th inst. 

Manchester.—The Tramways Committee invite tenders for the 
supply of various permanent-way materials and tools. Specifications, 
etc., may be obtained on application to Mr. J. M. M’Elroy, general 
manager, rim Department, 55, Piccadilly, Manchester. Tenders 
by 1 p.m. on April 4. 

Sunderland.—The Corporation invite tenders for the supply of 
electrically-driven machine tools for the Hylton-road car-sheds. 
Specification, etc., can be obtained from the borough electrical 
engineer, Mr. John F. C. Snell, A. M. I. C. E., Town Hall, Sunderland. 
Tenders by 12 noon on April 2. 

Manchester.—Tenders are invited for the supply of a portable 
combined electric light engine and air-pump, for use in connection 
with smoke helmets used in fire-extinguishing work. Further M 
ticulars can be obtained on application to the Chief Officer of the Fire 
Brigade. "Tenders by 28th inst. 


Bridgend (Glamorganshire) —The Urban District Council invit« 
tenders for incandescent lampe, arc lamp carbons, electric wattmetert 
for alternating current, and incandescent electric lamp fittings for 
street lighting, in connection with their electric lighting Gudertakinr. 
Tenders by March 31. See advertisement. 

Darlington.—The Corporation invite tenders for the supply and 
delivery of—(Contract No. 16) overhead equipment; (17) extension to 
switchboard and automatic battery booster ; and (18) storage battery. 
Tenders by April 18 to Mr. Hy. G. Steavenson, town clerk, Town 
Clerk's Office, Darlington. See advertisement. 

Manchester.—The Lancs. and Yorks. Railway Company invite 
tenders for lubricating oil, telegraph fittings, telegraph and electric 
light wires, etc., for 12 months ending April 30, 1904. Further 
particulars may be obtained from the Stores Department, Osborn 
street, Manchester. Tenders by March 30 at 10 a.m. 

Edinburgh.—The Corporation invite tenders for the supply of arc 
lamp carbons and cast-iron pavement and road box frames and covers. 
etc., for the electricity supply department for the year from May 15. 
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Tenders for carbons by April 6, and for ironwork by April 13, to Mr. 
Thomas Hunter, W.8., town clerk. See advertisement. 

Maidenhead.—The Corporation invite tenders for one 200-kw. 
steam dynamo (vertical enclosed high-speed and continuous-current 
dynamo, 600 volts), and one water-tube boiler. Specifications, eto., 
can be obtained from Messrs. Burstall and Monkhouse, 14, Old Queen- 
street, Westminster, S.W. Tenders by 12 noon on April 21. 

New Brompton (Kent).—The Gillingham Urban District Council 
invite tenders for supply of engine and dynamo oil, and electrical 
meters. Further particulars may be obtained from Mr. A. D. 
Chalmers, resident engineer, at the Electric Light Works, Gillingham- 
road, New Brompton, Kent. Tenders by 7 p.m. on 30th inst. 

Trafford Park, Manchester.—The Trafford Power and Light 
Supply (1902), Limited, invite tenders for the supply, delivery, and 
erection at the company's generating station, Trafford lark, Mau- 
chester, of one complete traction switchboard and accessories. Tenders 
to be delivered to the Secretary by 16th prox. See advertisement. 

Belfast.—The Gas and Electric Committee invite tenders for the 
following plant: Section E (3) water-tube boiler fitted with super- 
heater and mechanical stoker ; Section F (4) superheater for Lancashire 
boiler. Specifications, etc., may be obtained from Mr. Victor A. H. 
M'Cowen, city electrical engineer, East Bridge-strect, Belfast. Tenders 
by noon on April 10. 

Aldershot.—The Urban District Council invite tenders for the 
supply and erection of water-tube boiler (exclusive of foundations and 
seatings), condenser (electrically driven), boiler feed pump, and all 
pipework, etc., and 200-kw. steam generator (Willans and Robinson's 
engine and Parker's dynamo). enders by April 9 to Mr. W. E. 
Foster, clerk. See advertisement. 

Madrid.—Don Laureano Salgado Rodriguez, of Caldas de Reyes 
(Pontevedra), has been authorised to carry out surveys for the follow- 
ing tramways: (1) from Vigo to Porrino by Redondela ; (2) from 
Vi rcia de Arosa to San Lazaro and the mines of El Sar by 
Santiago; (3) from Pontevedra to El Grove by Sanjenjo; (4) from 
Caldas de Reyes to Cambados by Vilanovina and Nogueira. 

London, 8.W.—The London County Council invite tenders for 
the manufacture, delivery, and erection at certain ef the Council's 
tramway depots in South London, of two 10-ton overhead travelling 
hand cranee, of six 5-ton overhead travelling hand oranes, aud of 
three 2-ton overhead travelling hand cranes. Specification and other 

rticulars may be obtained at the County Hall, Spring-gardens, S. W. 

enders by 10 a.m. on 31st inst. 

Rome.—The Government require tenders for the supply to the 
Italian Navy of electrical cables and wire of a total value of 300,000 
lire (about £12,000), to be delivered to the Royal Arsenals at Spezia, 
Naples, Venice, and Taranto. Tenders will be opened simultaneously 
at 11 a.m. on April 9, at the office of the Minister of Marine; at the 
headquarters of the Controller of Artillery and Arms; and at the 
Directorate-General of the Royal Arsenals at Spezia. 

Lowestoft.—The Corporation invite tenders for one dry-back 
12, 500lb. boiler and superheater, steam feed pump, and accessories; 
steam, exhaust, feed, air, and circulating water pipes, eto.; surface 
condenser, steam-driven air and circulating pumps and cooling tower ; 
600-kw. steam dynamo (vertical high-speed enclosed type engine), 
etc.; main lighting and tramways switchboard. Tenders by 5 p.m. 
on April 8 to Mr. R. Beattie Nicholson, town clerk. See advertise- 
ment. 

Wolverhampton.—The Tramways Committee invite tenders for 
the supply of the necessary materials and labour for the construction 
of tramway track and contingent works: (1) about 2,200 yards (part 
single and part double track; (2) about 2,130 yards (single track with 
loops; (3) about 1,870 yards (double track); (4) about 1,677 yards 
(double track). Specification, etc., may be obtained on application at. 
the Borough Engineer’s Office, Town Hall, on and after Monday next. 
Tenders by 9 a.m. on Monday, March 30, 1903. 

Londonderry.—The Corporation invite tenders for the supply, 
delivery, and erection of (Section A) Lancashire boilers, pipework, 
pumps, condensers, tanks, etc.; (B) steam dynamos (hig speed 
engines) balancer, and boosters; (C) storage battery; (D) switch- 
board, instruments, and connections; (E) overhead travelling crane ; 
(F) conduits, cables, boxes, etc. Specifications, etc., may be obtained 
at the office of Messrs. Preece and Cardew, 8, Queen Anne's-gate, 
Westminster, London, S. W. Tenders by 12 noon on April 24. 

Leek.—The Urban District Council invite tenders for (1) the supply, 
delivery, and erection of two gas-engines, two continuous-current 
dynamos of 60 kw., tanks for cooling water, pipes, etc.; (2) the 
supply and delivery of stoneware casings ; (5) the supply and delivery 
of cast-iron manhole covers; and (d) cable work. Specifications, etc., 
can be inspected and all information obtained at the offices of Messrs. 
Burstall and Monkhouse, consulting engineers to the Council, 14, Old 
Queen-street, Westminster, S. W. Tenders by 12 noon on April 3. 


Fulham.—The Establishment Committee invite tenders for the 
supply and laying of cables. General conditions, specifications, and 
forms of tender may be obtained at the office of Mr. F. Hastin 
Medhurst, M. I. E. E. the consulting engineer to the Borough Council, 
Westminster-chambers, 13, Victoria-street, S.W., on and after 
March 16, on payment of a deposit of £5. 58., which will be returned, 
subject to the receipt of à bona fide tender, on application. Tenders 
by 7 p.m. on March 30 to Mr. R. M. Prescot, town clerk. See 
advertisement. 

Bridlington.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant: (Contract No. 1) two 
100-kw. steam dynamos (with Belliss or Willans engines), balancer- 
booster set,. 10-ton travelling crane and tools; (2) two Lancashire 
boilers, one Green's economiser, boiler settings and flues; (3) storage 
battery; (4) switchboard and connections; (5) mains; (6) pipework, 
pumps, and heater; and (7) street-lighting columns and fittings, 


Tenders to Mr. A. E. Matthewman, town clerk, Town Hall, Brid- 
lington, by April 21. See advertisement. 


Nelson.—Tne Electricity and Tramways Committee invite tenders 
for the supply and fixing of rails and overhead equipment. the supply 
and delivery of about 1,500 tons of granite setts and paving for the 
Barrowford section of the light railways. (Section A) rails, fishplates, 
crossings, etc ; (B) overhead equipment, bonds, feeding pillars, etc. ; 
(C) granite setts ; (D) paving. Specifications for Sections A, C, and D 
may be obtained from Mr. 5. Ball, borough engineer, Nelson; and 
for Section B from Mr. W. A. Fraser, electrical engineer, Electricity 
Works. Tenders by noon on 31st inst. 


Sheffield. —The Electric Light Committee invite tenders for—Con- 
tract No. 20 (Section A): roof principals and constructional steelwork, 
(Section B) coal shoots, ash elevator and tank, water-tank, eto. ; 
Contract No. 21 (Section A): overhead travolling crane for engine- 
room and (Section B) overhead travelling crane for coal siding at 
their new power station, Club Mill-lane, Neepsend, Sheffield. 
Specilications, etc., may be obtained from Mr. S. E. Fedden, 
general manager and engineer, Corporation Electric Supply Depart- 
ment, Commercial-street, Sheffield. Tenders by 50th inst. 


Rangoon.-—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits of 
‘Rangoon Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E.O., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 
“ Electric.” 

Cairo (Egypt).—The Egyptian Government invite tenders for an 
installation for the transmission of power for public and private 
eal at Ghiza and Jhezira. The tenders must contain a detailed 

escription of the installation proposed, and must contain the follow- 
ing partieulers: (1) system of current, tension (primary and 
secondary); (2) guaranteed limit of variations of tension at & given 
point and a guaranteed limit of loss of tension at the farthest point ; 
(3) origin and system of machinery and apparatus; (4) system of 
laying lines, type, height, and distance of poles, model of installa- 
tion ; (5) eharges proposed for public and private consumers. Tenderers 
are asked to conform as near as possible to the specification, and to 
point out where their tenders differ from the same. Specification and 
plans may be obtained from the Public Works Department, Cairo, 
on payment of 20 piastres. A deposit of £250 is required. Tenders 
are to be submitted to that Department by May 12, and offers are to 
remain open until July 1. 


RESULTS OF TENDERS. 


Kingston-on-Thames. —The Town Council have accepted the tender 
of Ohristian and Phipps for wiring the Norbiton vicarage, at £24. , 

Stepney.—-Messrs. Dick, Kerr, and Co. have sublet the order for 
an 825-h.p. engine for direct coupling to their dynamos to Willans and 
Robinson, Rugby. 

Southend.—The Town Oouncil have accepted the tender of the 
Brockie-Pell Are Lamp Oompany, Limited, at £447, for supply of 
54 single-carbon arc lamps. 

Silvertown.—The Wholesale Co-operative Society have decided to 
instal two 100-h.p. Willans central-valve engines for direct coupling 
to dynamos of J. H. Holmes and Oo.’s make. 

London, 8.W.—The London County Oouncil have accepted the 
tender of H. Lotery and Co., 4 to 8, St. Mary’s-street, E., for the 
supply of clothing for tramway drivers and conductors, at £2,556. 5e. 

Erith (Kent)— The Urban District Council have accepted the 
tender of W. H. Wilcox and Oo., Limited, at £50, for supply of tools ; 
and that of Crompton and Co., Limited, for carbons at £11. 10s. per 
1,000 pairs. i 

Southwark. — The Borough Council kave accepted the tender of 
Mr. J. Wilson, Ferrier Works, Wandsworth, for installing the electric 
light, wiring, etc., at the new town hall extension, Walworth-road, 
S. E., at £195. 

Cleveland and Durham County Electric Power Company.— 
The Company have decided to instal two 600-h.p. Willans central- 
valve engines for direct coupling to alternators of the Westinghouse 
Company’s make. 

Aberdeen.—The Town Council have resolved to accept the tender 
of the British Westinghouse Electric Company, Limited, for 12 new 
cars, at £7,218, and that of Mr. P. Tawse for laying the permanent 
way of the Ferryhill section, at £3,789. 

Stepney.—The Borough Council have accepted the offer of the 
New Century Arc Lamp Company to erect 20 arc lampe in Burdett- 
road for the sum of £176. 15s. 6d. per set of five lamps. A note 
upon this matter appears in another column. 

Hackney.—The Electric Light Committee have recommended the 
Borough Council to accept the tender of the British Westinghouse 
Electric and Manufacturing Company, Limited, at £11,831, for a 
1,500-kw. generator with a Belliss T 19 engine. 

Openshaw.— Messrs. Browett, Lindley and Co., Patricroft, near 
Manchester, have been successful in booking the extension order for 
one of their new type engines of 1,000 h.p. for coupling direct to a 
1 for the Openshaw works of Sir W. G. Armstrong, Whitworth, 
and Co. 
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Croydon.—The Town Council have accepted the following tenders : 
Bergmann Electricity Works, motor balaucer, £208; Drake and 
Gorham, battery board, £176 ; Babcock and Wilcox, Limited, boilera, 
superheaters, mechanical stokers, pipework, etc., £4,174; Easton and 
Co., Limited, separately fixed superheater, £582. 


South Africa.—The following tenders have been received for the 
electrical equipment of the Natal (:overnment Railway shops: Belliss 
and Morcom. Birmingham. two 30@-h.p. engines; Bruce Peebles 
and Co.. Edinburgh, two dynamos (direct-coupled) ; E. Bennis and 
Co., five Lancashire boilers fitted with automatic etokers ; Davey, 
Paxman. and Co., Colchester. (Green's economisers, condensing and 
coal and ash conveying plaut, steam-piping, ete. ; Kelvin and White, 
switchboard ; British Insulated and Helsby Cables, armoured cables ; 
Brockie-Pell Are Lamp Company. arc lamps; Vaughan and Son. 
Manchester, four 35.ton overhead travellers for the erecting shops, and 
one five-ton overhead traveller for the machine shops. 


BUSINESS NOTES. 


TRACTION. 


Higher Openshaw (Lancs.).—The tramways in this district will 
be opened for traffic on April 1. i 

Hayes.—There are indications of the West London tramways at 
Uxbridge being extended to this place soon. 

Stroud and Cheltenham.—The Tramway Bill will come before a 
Committee of the House of Commons to-day. 


Lowestoft.—Good progress is being made at the Pakefield end of 
the borough with the electric tramway construction. 

Aberdare.—The District Council are considering the advisability 
of applying for powers to establish electric tramways in their district. 

Halifax.—The profit on the tramway undertaking for the past 
12 noe has amounted to £41. The reserve fund now stands at 
£4,966. 

Rawtenstall.—The Lancashire Electric Power Company have 
guaranteed to supply power for working the tramways within 
18 months. 

Cardiff. The through route from Canton to the pier head, which 
has been completed for electrical working, was opened for traffic on 
Wednesday. 

Macclesfield.—Several proposed lines in the Macclesfield Tramways 
Bill have been struck out by the Standing Orders Committee of the 
House of Commons. 

Hamilton.—Terms have been satisfactorily arranged between the 
Town Council and the tramway company, the borough having secured 
several important concessions. 

Wigan.—In the Tramways Bill this session the Corporation are 
sceking power to construct the tramways on a gauge of Aft. 8hin., 
instead of Sft. Gin. as originally proposed. 

Colchester.—A protest meeting has been held against the proposal 
of the Corporation to lay a double line of tramways on North-hill. 
The opposition is based on the score of safety. 

Morecambe.—The Corporation as yet have arrived at no decision 
as to the future of the tramways. Various offers have been received 
from private companies for a lease of tlie lines. 

Hastings —A petition has been issued to the ratepayers on behalf 
of the promoters of the front-line scheme of tramways to support the 
application for the necessary powers in Parliament this session. 


Maidstone.—The Board of Trade have refused to insert in the 
order for a light railway in this district a clause allowing the Rural 
District Council to exact penalties if the scheme be not carried out. 


Mid-Yorkshire.—The Bradford and Keighley Corporations have 
lodged petitions in the Private Bill Office of the House of Lords, 
praying to be heard by counsel against the Mid-Yorkshire Tramways 
Bill. 


Rugby.—No really hostile opposition is anticipated to the applica- 
tion which a syndicate is about to make to the Light Railway Com- 
missioners for powers to lay down a system of light railways in the 
town. 

Coventry.—All opposition to the Electric Tramways Bill in the 
House of Commons having been withdrawn, the Bill has been referred 
to Mr. Jeffreys, deputy-chairman of committees, as an unopposed 
scheme. 

Sunderland. —A trial trip has been made over the Fulwell section 
of the tramways. The route is 14 miles in length from Roker-avenue, 
and is partly double and partly single, with a loop. The route is now 
ready for inspection by the Board of Trade. 

Huddersfield. —The right of carrying parcels on the tramcars has 
been acquired by the Yorkshire Tramways Parcel Express Syndicate 
for £600 per annum, or one-third of the total receipts for the carriage 
of such parcels, whichever sum shall be greater. 


Northampton.—The County Council are supporting the applica- 
tion of the British Electric Traction Company for a new tramway in 
Northampton on the main road crossing the level crossing at Higham 
Ferrers and over the county bridge at Irthlingborough. 


Hove.—A special meeting of the Town Conncil has sealed the 
petition against the British Electric Traction Company's Bill to con- 
struct new tramways in Worthing, Hove, and Littlehampton, and to 
convert the Hove and Shoreham tramways to electric traction. 


Chester. lie new electric tramway system is now nearly com- 
pleted, aud a trial run has bocu made with two cars from the tramway 


station to Nun’s-road, near Grosvenor Bridge. Some time will probably 
elapse, however, before the Board of Trade inspection takes place. 
South Staffordshire.—The Mining Association of Great Britain 
and & number of traders and freighters have given notice to the 
authorities at the Private Bill Office of the House of Lords that they 
intend to oppose the South Staflordshire Tramways Bill in committee, 


North-Eastern Railway.—In order to be in a position to supply 
power for the working of the lines around Newcastle when they are 
equipped for electric traction, the Newcastle-upon-Tyne Electric Supply 
Company are laying down a new generating plant of 10,000 h. p. 
capacity. 

Preston.—The Town Council have adopted the recommendation of 
their engineer, Mr. W. H. Tittensor, to put down a generating plant 
of their own for supplying power to the proposed tramways instead of 
taking it froma local company. Tenders are to be invited for the 
supply of the necessary plant. 


King's Norton. —All negotiations between the District Council and 
the British Electric Traction Company with regard to the acquisition 
of the lines in this district have been broken off, pending the final 
decision of the Birmingliam Corporation as to the future of the lines 
in the city. 

Bury.—The terms under which Bury will be prepared to run cars 
in Radcliffe have been finally decided and sent to the Radcliffe Council. 
The lines and equipment will be the property of Radcliffe, the only 
subject of negotiations being the terms on which Bury will run the 
cars. "The Bolton-road section of the tramways 1s being doubled. 


Swinton.—4An arbitration arising out of the acquisition of the 
tramways by the District Council was opened in London on Tuesday. 
The most important point to be settled is whether the Council can 
eompelled, under the Tramways Act, to take over the depót at 
Pendleton from the Manchester Carriage and Tramways Company. 


Merthyr.—Extensions of plant at the Penydarren generating works 
of the Merthyr Electric Lighting and Traction Company have been 
completed at a cost of some thousands of pounds. Power will now be 
available for working the tramways. Improvements have been effected 
in the cars themselves, in the head lamps, and sand gear apparatus. 


Kirkoaldy.—The electric cara continue to be well patronised. A new 
syst2m of fares has been introduced whereby the whole route has been 
divided into fivc halfpenny stages, thus dispensing with overlapping, 
which led to confusion in collection of fares. A strong opinion pre- 
vails that the cars, which are a great convenience, will also prove 
profitable. 


Swanses.—On the advice of their engincer the Tramways Com- 
mittee have decided that if a surface-contact system be adopted for 
the proposed extensions it be the Dolter system. This has been 
approved by the Council, who are taking steps to see whether the 
objections of the tramways company to such a system cannot be 
overcome. 


Southwark.—4A deputation has waited upon the Borough Council 
to seek their assistance in securing that the roads should not be so 
generally disturbed by the electrification of the County Council tram- 
ways in the borough as had been the case with other lines. The 
suggestion was made that only 100 yards of the roadway should be 
opened at one time. 


Dunoon.—The Light Railways Committees of the Town Council 
and Cowal District Committee have had a conference with the pro- 
moters on the proposed route of the light railway which is being 
contemplated between Dunoon and St. Catherine's, Loch Fyne. It 
was agreed to approach the Oaledonian Railway Company, and 
ascertain what they intended to do in the matter. 


Leeds.—The new system of overlapping stages came into operation 
on the tramway system yesterday, when the motormen and conductors 
also entered upon a new series of shifts. The bell-and-punch system, 
which is being found to work well, has now been extended to the 
Headingley, Stanningley, and Cardigan-road cars, whilst the Kirkstall 
and Roundhay-road routes are also to take it up. 


Gateshead.—A representative of the employés of the Gateshead 
Tramway Company is in London negotiating with the directors with 
the object of arriving at a settlement of outstanding matters of 
dispute. The secretary of the company is acting for the directora, 
and these gentlemen have discussed the questions at issue between the 
parties, but no definite conclusion has been arrived at. 


Middlesex Light Railways.—The Light Railway Oommissioners 
have submitted to the Board of Trade for confirmation an order autho- 
rising the Middiesex County Council to take lands for widening roads 
on which light railways are proposed to be laid in the parishes of 
Edgware, Finchley, Friern Barnet, Hendon, Kingsbury, Little 
Stanmore, Southgate, Tottenham, Willesden, and Wood Green. 


District Railway.—Two of the electric cars on order for the 
District Railway have been delivered at South Harrow by the Brush 
Company, of Loughborough. They are of the ordinary corridor type, 
but in addition to the entrances at each end they have one in the 
centre. The cars are now being equipped with the motors, after which 
experimental trips will be made on the South Harrowand Ealing line. 


Liverpool-to-Bolton.—Tho completion of a through tramway con- 
nection by the South Lancashire Company between Liverpool and 
Bolton will shortly be celebrated. The lines are carried from Liverpool 
through Prescot, St. Helens, Ashton-in-Makerfield, Hindley, Atherton, 
and Leigh, and it has been decided to run some cars from Liverpool 
to Bolton early next week as a sign of the accomplishment of the 
scheme. 


Penarth.—The matter of the proposed electric tramway between 
Cardiff and Penarth was reopened at the meeting of the Parliamentary 
Committee of the Cardiff Corporation last week, as the result of a com- 
munication received frum the syndicate proposing to lay down a line, 
It was decided to communicate with the Penarth District Council, 
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asking them if they had made any progress in their negotiations for 
freeing the road. 

Aberdeen. —The Tramways Committee had before them on Monday 
the proposed agreement between the Suburban Tramways Committee 
and the Corporation. It was d to recommend that the Corpo- 
ration should pay the company for traffic expenses and rolling-stock 
charges 34d. per car mile run over the Corporation's lines, and a com- 
mission of 10 per cent. on the gross amount of fares received by the 
company on behalf of the Corporation. 

Manchester.—Two deputations waited upon the Tramways Com- 
mittee on Tuesday to ask for a revision of fares on the two routes that 
are to be ee on April 1—namely, those to Openshaw and Fails- 
worth. e chairman of the committee assured the deputations that 
the matters which had been mentioned would be carefully considered. 
The committee, he added, promised some time ago to consider the fare 
question generally for the city when all the routes are at work. 


Wolverhampton. —AÀ private meeting of the Tramways Committee 
was held on Monday to receive the report of Mr. C. E. C. Shawfield, 
the borough electrical engineer, on the working of the tramways during 
the past 12 months. As our readers know, about 11 miles of single 
track has been equipped on the Lorain surface-contact system, and the 
time has now almost arrived when an official decision will have to be 
pronounced as to whether it shall be extended to the other routes. 


Croydon.—The Tramways Committee have received a deputation 
from the Upper Norwood Ratepayers’ Association asking the Council 
to take a poll for the purpose of ascertaining the views of the rate- 
pre with reference to an extension of the tramway system through 

pper Norwood. As at the present time no powers are being sought 
for the construction of tramways in Upper Norwood, the committee 
have decided that there would be no advantage gained in taki ng such 
& poll as desired. 

German Motor Industry.—The (Globe says a general syndicate, 
or trust, is being organised among the manufacturers of automobiles 
in Germany with the purpose of achieving a dominant position for 
cars of German make in the European markets. This method of 
organisation has already been applied to every other German industry. 
The plan embraces a system of bounties and rebates. There has been 
during the past few months a huge increase in the number of German 
automobiles exported, especially to England. 

The Black Country.—The Light Railways Commissioners resumed 
their enquiry yesterday week into the proposals for light railways in 
the Black Country districts. After hearing the representatives of the 

romoters, and the British Electric Traction Company having with- 
w their application, the Commissioners approved a joint scheme for 
constructing a tramway from Brierley Hill to Oradley Heath by the 
Brierley Hill, Quarry Bank, and Rowley Regis District Oouncils. 
They decided to refuse the application by the Rowley Council to con- 
struct various light railways within their own district. 

Edinburgh.— At their Tuesday’s mecting the Town Council 
received a letter on behalf of the National Electric Wiring Company, 
Limited, who are promoting the Musselburgh tramways, applying for 
the Oouncil’s consent to the laying of an electric tramway from 
Fountainbridge to Slateford, upon terms the same, mutatis mutandis, 
as those recently arranged in regard to the Musselburgh tramways, 
In the case of permission being arpa the company would purchase 
electric current from the Council if terms could be agreed upon. The 
application was remitted to the Lord Provost’s Committec. 

Greenwich.—Nogotiations between the London, Deptford, and 
Greenwich Tramways Company and the London County Council for 
the purchase of the undertaking have been going on for three years, 
the County Council having served the company with the first notice on 
Aug. 20, 1900, and the matter is apparently now little nearer a solution. 
The last notice to purchase was served on Oct. 1, 1902, and should fall 
due on April 1 next. No substantive offer has yet been received from 
the County Council, and the directors of the company have decided to 
put in operation the arbitration proceedings prescribed for bringing 
the matter to a settlement. 

West Ham. —During the last few days a poll has been taken in the 
borough on the subject of the Bill in Parliament promoted by the 
Council of that borough. The Bill chietly deals with the widening of 
certain roads and other matters in connection with the new tramway 
scheme. For this and other purposes the borrowing of the sum of 
£234,000 is proposed, and there is à further indefinite sum proposed 
fur the purchase of the ecu. of the North Metropolitan Tram- 
ways Company in the borough. The result of the poll is that the 
promoters of the Biil have been defeated, there being 12,144 votes 
against the Bill and only 7,353 in its favour. 

Additional Traffic V £1,132 increase; 
Barcelona Ensanche y Gracia, £99 increase; Barcelona, £209 decrease ; 
Brisbane, £132 increase (month of February, £9,501, increase £360) ; 
British Columbia Electric (month of January), £1,340 increase; 
Buenos Ayres and Belgrano Electric, £358 increase (month of 
February, £12,221, increase £1,639) ; Calcutta, £595 increase; Cape 
Town (month of February), receipts £15,876, expenditure £8,728 ; 
Isle of Thanet Electric, £46 decrease; Mexico Electric (month of 
February), receipts £40,000, expenditure £24,870; Perth Electric, 
£124 increase; Port Elizabeth (month of February), receipts £3,941, 
expenditure £2,114. 

Lancashire and Yorkshire Railway.—Final arrangements for 
electrifying the Lancashire and Yorkshire Railway system between 
Liverpool and Southport are now in course of being made by Messrs. 
Dick, Kerr, and Co., Limited, of London, the company’s engineers for 
this work, and this line will be the first of its kind put into operation 
in England, as it is to be opened during the current year. The contraot 
for providing the whole of the fecders, amounting to over 32 miles, 
has been handed to Messrs. Glover, of Manchester, and the working 
pressure of these multiphase cables is to be the high one of 10,000 
volts, At the official factory tesis, held last week at the makers 


461 


works, Trafford Park, these cables were tested up to 60, 000 volts 
without breaking down the insulation. 


Newoastle. —Mr. A. E. Le Rossignol, general manager and engineer 
of the tramways, has this week issued a report showing the receipts 
and expenditure for the working of the tramways from Dec. 16, 1901, 
to March 25, 1903. The total receipts in that period amounted to 
£174,822. The items of expenditure were as follows: running costs, 
£89,338 ; maintenance of electrical equipment and track, £16,170; 
purchase of horses, etc., £2,825 ; interest and redemption actually 
paid to date, £46,550. 11s. 5d. ; leaving a balance available to pay 
interest and redemption accruing to March 25, 1903, estimated by city 
treasurer to amount to £12 339, of £20,138. 8s. 7d. 


Dundee.—Largely attended meetings have been held to protest 
against the running of Sunday cars, the plébiscite on which is being 
taken this week. Emphasis was laid on the fact that the Sunday cars 
were being advocated in order that the system might be made to pay. 
It was contended by various speakers that it was not fair to put this 
forward as an argument, and that, as a matter of fact, the system had 
not yet had a fair trial. It was also pointed out that the tramway 
employés were unanimously against the running of Sunday cars. The 
electrical engineer has reported that the Babvock- Wilcox boilera at the 
electricity works have been tested and found satisfactory. He recom- 
mended that oil filters for the boilera be provided at a cost of £120 ; 
but, after deliberation, the committee have decided to delay considera- 
tion of the matter. 


London United Tramways.—On the motion for the second 
reading of this Bill iu the House of Commons, Mr. Hay moved its 
rejection on the ground that the Bill would involve the widening and 
alteration of streets ; that it was a Bill essentially of the kind that 
should be referred to the Royal Commission on London Locomotion ; 
that the company had not proceeded with their Hammersmith and 
district scheme ; and that a suspicious scrutiny was required in a case 
of a Bill promoted by substantially the same persons as those respon- 
sible for the failure of the Morgan tube scheme. Mr. Jeffreys said 
the Bill was not one that ought to be deferred or rejected, or referred 
to the Royal Commission on Street Traffic. It did not aim at the 
construction of any new tramways; it would authorise merely the 
widening of certain streets and 1 the powers of local authorities, 
and it would only involve the acquisition of 20 houses. The Bill was 
read a second time. 

Birmingham.—In a further letter to the clerk of the Tramways 
Committee Mr. Garcke declines to put his rival competitors in 

ion of his alternative scheme, referred to last week, until 
after the committee have satisfied themselves that the rival offer 
cannot be carried out by Messrs. Batten, Proffitt, and Soott." He says 
that he looks on that offer as ** an illusory one," made with the object 
of upsetting his own negotiations, and he makes the further very 
important statement that his companies '* would absolutely decline to 
discuss any arrangement with Messrs. Batten, Proffitt, and Scott in 
regard to the tramways either inside or outside the city.” A communi- 
cation was received on Wednesday from Mr. Profitt, informing the 
Tramways Committee that he has been unable to arrange for the 
taking over of the existing leaschold interests in the Birmingham 
tramways. This being accepted as a withdrawal of his offer, Mr. J. B. 
Jones, clerk to the Tramways Cummittce, has addressed a letter to 
Mr. Garcke stating that the rival offer is no longer before them, and 
asking him to submit the particulars of his alternative proposal. 


Private Bills.—The Ohard Gas and Electricity Bill, being 
unopposed, has been referred to the Unopposed Committee. The 
object of the Bill is to enable the Corporation to purchase the gas 
company's undertaking at a price to be agreed upon, and to empower 
the Council to supply gas and electricity. The opposition of the 
National Telephone Company has been withdrawn to the Coventry 
Electric Tramways Bill. In the House of Lords the Gosport, 
Fareham, and Cosham Tramways Bill, the Hamilton, Motherwell, 
and Wishaw Tramways Bill, the Wakefield and District Tramways 
Bill, and the Macclesfield and District Electric Tramways Bill have 
been read a second time. In the Commons the Metropolitan District 
Railway (Various Powers) Bill, the Croydon and District Electric 
Tramways Bill, the South Shields, Sunderlaud, and District Tramways 
Bill, and the Wellingborough and District Tramroads Bill have been 
read a second time. In the House of Commons, on the motion for the 
second reading of the London County Council Tramways and Improve- 
ments Bill, Sir Frederick Banbury, who had given notice to move the 
rejection of the Bill, said that he would not proceed with the motion, 
but he would propose an instruction in committee. The second reading 
was agreed to. 

War Office Motors.— According to the Daily Mail, the War Oflice 
motorcars will soon assume large proportions. Ten cars have already 
been delivered, and a good number are in course of erection. Six of 
those supplied are fitted for use by the headquarters staff, and are 
similar to the regulation four-seated car. Their dark khaki and red 
bodies give them a semblance of military appearance, but the only 
suggestion of their official use is the little E. R.“ in red which is 
painted on the back and sides. The remaining four cars are each fitted 
with an electric searchlight apparatus for the field. The plant consists 
of a small horizontal Wolseley motor direct.coupled to a dynamo, 
which generates the current. The whole of the plant is mounted on 
the rear part of the chássis of the car, and its great advantages will, 
it is stated, be demonstrated during the summer manvuvres. Two 
of the headquarters staff cars have also searchlight equipments. The 
Mechanical ‘Transport Committee of the War Offce have just con- 
tracted for a 40-h.p. Wolseley motor lorry to weigh 54 tons. To use 
this form of car in such boulder-strewn country as was often expe- 
rienced in South Africa would, of course, be impossible, but it will 
probably supersede the traction engine, owing to its comparative 
lightness and greater speed. The mule transport would not be reduced 
by the wholesale e of motor lorries, 
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City and South London Railway.—This Bill came before Mr. 
Compton Reckett's Select Committee of the House of Commons on 


3 It proposes to extend the existing railway from the 
Angel (Is ington) to Euston, and to take over the powers of the 
authorised City and Brixton Railway. Mr. Moon, K. O., for the 


promoters, first dealt with the provisions in the Bill asking for powers 
to take over the authorised City and Brixton Railway, and to this 
part of the scheme he said there was no opposition on principle. There 
would be interchange stations at the Oval and London Bridge, but 
there was a proposal to add a new bit of line and a new station, so 
that they would have an independent line between Brixton and the 
Bank. The other part of the Bill was an extension from the Angel 
Station to Euston. The Angel, he said, was not a right place for the 
termination of such a railway as this. In the Proposed extension there 
would be lifts to take passengers to St. Pancras and King's Cross 
Station. At Euston there would be an underground passage by which 
3 could get to Euston Station and rice versa. One of ths great 
eatures of the scheme would be that it would give a connection which 
had been wanted for years between the railways in the North and 
those of the South. Of course, they could not take luggage at present 
at any rate, but he imagined that some means dne devised in 
the near future. The Oompany would not be able to have the wider 
tube, like the Central London, because of its rolling-stock. The 
Company had supporting it all the local authorities of the districts, 
excepting Southwark, who supported the project on principle but 
there was a question as to the hour at which the workmen's trains 
should start. The only other opposition was that of the Metropolitan 
Railway Compeny, but the City and South London Company had the 
support of the railway companies at whose termini it stations. 
The competition with the Metropolitan Railway would practically be 
limited to the neighbourhood of Moorgate-street. The committee 
adjourned. 

Charing Cross, and Hampstead Railway.—This Bill 
came before the Select Committee of the House of Commons presided 
over by Mr. Compton Rickett, on Tuesday. Sir Ralph Littler, K.C., 
who appeared for the promoters, explained that already the line was 
authorised to be constructed from Charing Cross to Golder's Green, 
and there was a further line authorised from Golder’s Green to 
Edgware. It was proposed that these two lines should be amalga- 
mated. There were no new railway works proposed, but a Ba 
of station works for the convenience of the public. As they knew, 
Parliament had decided that the company should not take the subsoil 
of the streets without compensation ; but he would point out that the 
Joint Committee which considered the Tube Bills recommended that 
in consideration of the company having the subsoil without compensa- 
tion er be laid under obligations with regard to workmen's 
trains. e London Oounty Council wanted to make a uniform fare 
for workmen, but this would mean carrying workmen 94 miles for 
2d. Mr. R. W. Perks, M.P., gave evidence relative to the position 
of the company with the Underground Electric Traction Company, 
and explained that the clause for the transfer of the Charing Cross 
and Hampetead Railway to that company had been eliminated at the 

tion of Lord Morley, who thought an amalgamation undesirable 
in face of the Royal Commission now sitting, They proposed to grant 
the Underground Company a lease to work the railway in perpetuity 
and that company was also to supply the electricity. On N 
Mr. Pollock, K. O., addressed the committee on behalf of the London 
County Council against the popoa lease to the Underground Com- 
pany. He contended that if the principle laid down by Lord Morley 
ma similar case was to be carried to its logical conclusion, the clause 
in the Bill providing for the proposed transfer ought to be struck out. 
The Chairman said that the company to which it was proposed to 
lease the line could acquire a holding in the Charing Cross Company, 
and so secure the control and do all the things which Mr. Pollock 
objected to. The committee eventually found the preamble of the 
Bill proved, with the exception of the leasing clause. The company 
refused to accept a clause put forward by the County Council to fix a 
uniform workman's fare of 2d. over the whole line. 


LIGHTING AND GENERAL. 


Bridgend.—The public lighting of the district will commence some 
time next week. 

8.A.—The Bloemfontein Town Council propose to spend £25,000 
on electric lighting extensions. 

East Barnet Valley.—The subject of electric lighting will be one 
of the first to be dealt with by the new Urban District Council. 

New Firm.—Wo are informed that Mr. H. M. Hobart has opened 
ru an consulting engineer at Oswaldestre House, Norfolk.street, 
Strand. ; 

Brighton.—The Town Council are applying to the Steyning East 
Rural District Council for permission to lay telephone ducts in Upper 
Shoreham-road. 

Bexhill.—The electrical engineer has Leen instructed to prepare a 
scheme for illuminating Egerton Park by electricity at a cost not 
exceeding £100. 

Llanfrechfa.—The South Wales Electric Power Distribution Com- 

ny intend to start laying electric cables in the Urban District 
Douneil's district. 

Poplar.—The Borough Council has decided to extend its electricity 
supply works at a cost of £146,800 to meet the rapidly-increasing 
demands of consumers. 

Crouch Hill.—The electric lighting of Red Gables is being carried 
out to the specification of Mr. Frederic H. Taylor, A. M. I. E. E. 
Messrs. Barlow Bros. and Co. are the contractors. 

Young (N.8.W.).—We learn that the proposer new lighting and 

er plant for the Borough Council will probably, owing to the 
ought, remain in abeyance for the current municipal year, 


Battersea.—The Council have granted permission to the Post Office 
Telegraphs Department to take up certain footways and carriageways 
for the purpose of laying two 3in. cast-iron telegraph wire pipes. 

Direct United States Cable Co. —The directors have resolved upon 
the payment of an interim dividend of 38. per share, being at the rate 
of 5 per cent. per annum, for the quarter ending March 31, 1903. 

St. Pancras.—The Borough Council have decided upon the 
lighting with arc lamps of a number of streets in Highgate and 
Gospel Oak and St. John's College Park district at an estimated cost 
of £14,702. 

Felixstowe.— We understand that the Council have decided to 
adopt the principle of lighting the Promenade, as wel] as Hamilton 
and Wolsey terraces, by means of electric arc lamps of 2,000 nominal 
or 1,000 actual candle-power. 

Falkirk.—The Electric Light Committee have been negotiating to 
take over the supply of the purae company for electric lighting, but 
a number of considerations have arisen which made it advisable for 
them to drop the matter at present. 

Electrical Engineers’ Training. — The Drapers' Compan 
renewed for a further period of three years their grant of £200 per 
annum to enable the North Wales College to maintain a special 
department for the training of electrical engineers. 

Malton.—The new telephone exchange which has just been estab- 
lished at Malton has been opened to the public and the town con- 
nected with the trunk lines passing all over the country. The 
installation is of the permanent current automatic type. 

Huddersfield.—The Electricity Committee report for February 
that the number of consumers is 1,732, an increase of 18 on the 
month, and the units metered during February numbered 169,917, an 
increase of 12,853 on the corresponding period of last year. 

Bexley.—The Council have sealed a loan of £5,000, being the first 
portion of the loan of £15,000 sanctioned in connection with the 
Oouncil's electric light undertaking. The loan is to be repaid in 25 
years by equal annual instalments of principal and interest combined, 

Eastern Telegraph Co.—This Company have declared dividends 
at the rate of 34 per cent. per annum, less income tax, on the pre- 
ference stock for the quarter ending March 31, and of 14 per cent. on 
the ordinary stock, free of 1ncome tax, for the quarter ended Dec. 31. 

MoLure and Whitfield.—We are informed that Mr. Taylor, 14, 
Devonshire-square, E.C., has left London to take up an appointment 
in the Isle of Wight, and that, pending the appointment of another 
representative, all communications to the firm should be addressed to 
Stock port. 

Thirsk.— With reference to the electric lighting of Thirsk, Sowerby, 
etc , itis stated that the Northern Counties Electricity Supply Com- 
pany, Limited, have secured a site for a power station. e plant 

as been ordered, and 1t is expected that a lighting supply will be 
ready in the early autumn. 

Dumfries.—The Town Council have declined the offer of Messrs. 
Crompton and Co., Limited, to take up the provisional order of the 
Board of Trade and carry through the electric lighting of the town, 
but notice of motion has been given to take a plébiscite on the whole 
question of electric lighting. 


Halifax.—The Corporation’s electricity works made during the 
present year a profit of £2,935, and altogether there is a reserve of 
£7,213 They are keeping that reserve for renewals and repairs. 
The electricity works have already paid in rates £1,092 in 1901-2. 
In 1902-3 they paid £1,239 in rates. 

Electric Bell Ringing.—-The rector of Runwell, Essex, having 
experienced trouble in getting bellringers, has devised an automatic 
way out of the difficulty. The automaton, fixed in the belfry, is eon- 
nected with the electric current used for lighting the church, and the 
bells are now rung with perfect order and precision. 

Edinburgh.—The directors of the tramway company have decided 
to make experiments with the view of ascertaining how far lighting 
their cara by electricity is practicable. An experimental run made on 
Saturday evening with a car fitted with electric light, the energy 
being supplied from storage batteries carried on the car. 

Durham County Electric Bill.—The opposition to the Cleveland 
and Durham County Electric Power Bill having been withdrawn on 
the part of the Corporations of Hartlepool, West Hartlepool, Sunder- 
land, and Darlington, the Bill will not come before the Earl of 
Dartney in Select Committee as arranged, but will proceed as an 
unopposed measure. 

Lighthouse Communication.—At the annual meeting of the 
Association of Chambers of Commerce it was agreed that steps should 
be at once taken to connect all lightships and lighthouses with the 
shore by means of telegraphy, telephones, and wireless telegraphs. 
Copies of this resolution have been sent to the President of the Board 
of Trade and the Elder Brethren of the Trinity House. 

Croydon.—The Council have decided that consumers be allowed 
the alternative of taking current either by maximum demand or flat 
rate, the price for the latter being fixed at 53. per unit. Upon the 
assumption that all those consumers whose rate on the maximum 
demand principle exceeds 5d. would come on the 6d. flat rate, the 
rental income would be reduced by the sum of about £1,000. 

Egyptian Contracts.— We refer elsewhere to an important 
Egyptian contract, and are glad to see that our repeated endeavours 
to obtain a longer limit of time than usual have evidently been 
successful, as there is nearly a clear eight weeks’ limit this time. If 
intending contractors write to-day, they can obtain the specifications 
in about 14 days. It is still to be regretted that specifications are not 
at once obtainable in London. 

Tottenham.—The Board of Trade acceded to the application last 
session, and the order was confirmed by the Electric Lighting Pro- 
visional Orders Confirmation (No. 1) Act, 1902. The Council thea 


have 
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decided to refer it to Mr. W. C. O. Hawtayne and their engineer 
(Mr. W. H. Prescott) to prepare and submit a scheme under the order, 
and this is now being prepared. It has been decided to erect the 
generating station adjoining the refuse destructor works in Down-lane. 


Stirling.—Mr. A. C. Hanson has submitted the following state- 
ment on the progress of the electric light undertaking for four weeks 
ending Feb, A. 1903 : In equivalent 8-0. p. lamps, private consumers, 
total connected up to date, 9,410; public lighting, 954; total con- 
nected for all purposes, 10,364 ; total connected same period last year, 
7,560. During this period the plant in the station has been running 
satisfactorily. The cable is to be extended in Weaver-row if necessary. 


Aro Lamp Trimming.—Messrs. Heathman and Co., of Parson's- 
green, Fulham, have schemed a telescopic ladder of very light con- 
struction*to be carried about and used by one man without the aid of 
a second man. The ladder is first strapped to the lamp column 
perpendicularly, and then extended until the hooks on the upper 
section rest on the arms of the column. A fold-up platform is upon 
the ladder for the trimmer to stand comfortably upon, and be able to 
use both hands to manipulate the lamp globe and carbons. 


Camberwell.—The special committee referred to in our last issue 
have decided to recommend the Council with regard to the London 
Electric Supply Company's undertaking, that the Board of Trade be 
informed, in reply to its letter, that the omission of the special 
Dore clause referred to by Mr. Pelham would not make any 

ifference in regard to the ADD of the Borough Council to the 
granting of the application of the London Electric Supply Corpora. 
tion for a provisional order to supply electricity over the entire borough 
of Camberwell. 

Birmingham.—Mr. A. A. G. Malet has held an enquiry iuto an 
application for sanction to borrow £29,750 for extensions of the electric 
supply department as follows: (1) estimated cost of extension of the 
works at Water-street station, £11,500; (2) amount of overspent 
capital on estimate for works not originally contemplated, £8 782; 
(3) additional expenditure on mains and services for which no pro- 
vision was made in the previous application, £4,449 ; (4) services and 
street works for future extensions, £35,000 ; (5) provision of meters for 
future extensions, £2,000. 

Nowcastle.—The Court of Referees of the House of Commons have 
assented to the petition of the Duke of Northumberland to be heard 
by counsel against the Newcastle Electric Supply Bill. The Oorpora- 
tion are again considering an N from the Elootrical Supply 
Company of Wallsend to lay a line ef cable from the east to the west 
end of the city. The object of the company is to supply Whickham, 
Newburn, and other parts of that district with electric light. The 
question as to the thoroughfares under which the wires should run 
was amongst other matters discussed. 

Whitworth.—A public meeting was held last week to hear an 
address from Mr. Richard Tootall, electrician, of Darwen, and after- 


wards, if thought desirable, to form a company for the supply of 
electric lighting in Whitworth. A resolution was passed in favour of 


& company being formed for the purpose mentioned. It was decided 
to issue a prospectus for the formation of a company, with a share 
capital of 21. to be issued in £1 shares. Messrs William Holt, 
Richard Rudman, A. R. Harrison, T. 8. Lord, Herbert Haworth, 
W. T. Haworth, and Wright Uttley were appointed as a provisional 
committee. k 
North-Western Electricity and Pewer Gas Bill.—Among those 
who have given notice of their intention to oppose in committee of the 
House of Lords the North-Western Electricity and Power Gas Bill, 
which is likely to be the most strongly contested scheme of the 
session, are the Corporations of Stafford, Hanley, Burslem, Stoke, 
Burton-on-Trent, and Wrexham, the Potteries Electric Traction Com- 
y, North Staffordshire Tramways Company, London and North. 
estern, Great Central, and Great Western Railway Companies, 
Shropshire Union Canal, Staffordshire County Council, and Stone 
Urban District Council. 
fSonthamptan.—The electric light works have in the current 
financial year made a profit of £4,328, and'this will not only be 
sufficient to clear off the deficit balance of last year, but will leave 
£1,253 to be placed to a renewal account. On and after April 1 all 
new customers are to be supplied with electricity at a flat rate of 54d. 
per unit for lighting purposes, and the option of taking electricity at 
this rate will be offered to all present consumers after the end of the 
March to June quarter. A conference is to be arranged with the 
Tramways Sub-Committee with a view to an arrangement being made 
for charging the Tramways Committee 21d. per unit for current. 


Brentwood.—4A public meeting of residents of Shenfield, Great 
Warley, and South Weald parishes has been held to consider the 
advisability of applying for a 5 order to supply the area 
comprising those parishes, in addition to Hutton and Little Warley, 
with electric light. A resolution in favour of an application for a 
provisional order by the Brentwood Urban Council was passed, and a 
committee appointed to formulate a scheme and to advise the Council 
in the matter. It was agreed that the Committee should consist of 
the chairman of the Brentwood Urban Council and the neighbouring 
parish councils, and two other members of the Brentwood Oouncil. 


New Agencies.—We are informed by Messrs. Easton and Oo., 
Broad Sanctuary, S. W., that, owing to the sation te pet of the super- 
heating branch of their business, they have decided to establish an 

noy in Manchester. Any enquiries from Lancashire, Yorkshire 
(south of Sheffield), Cheshire, and Lincolnshire will be attended to 
by Mr. 8. D. Seaton, who will be in charge at 54, Carlton-street, 
Moss Side, Manchester. They have also appointed Messrs. M. B. 
Wild and Oo., of Olarence-chambers, Corporation-street, Birmingham, 
as representatives for the counties of Hereford, Worcestor, Salop, 
0 TOMUS, Warwiek, Nottingham, Northampton, Leicester, and 

by, 


Arts in Edinburgh, on Tuesday, Mr. Alex. 
engineer (Mesers. King and Co.), gave an illustrated address on the 
applieation of electrici 
ooal-cutters in use in this country at the end of 1900, and they had 
mined during that year over 34 million tons, or about 13 per cent. of 
the total British output. 
4,000 coal-cutters in use, the quanti 
48 million tons, or 20 per cent. of the total output. 
advance in this country though slower was steady, and compressed. 
air power was being daily replaced by the higher efficiency obtained 
by electric driving. 


March and December 


has been occasioned by increase in business, an 
choosing a locality where, due to conditions of labour and transport, 
prompt deliveries can be made to all parts of the country. The follow- 


Scottish Society of 


Electricity in Coal Mining.—At the Ro 
gilvie, B.Sc., electrical 


to coal mining. He said there were 316 


In America at the same date there were 
mined during 1900 being almost 
The rate of 


Watford —The electrical engineer in his last report says that the 


alteration to the first of the 150-kw. engines has now been carried out, 
ard the running of the plant is satisfactory. The work on the second 
set will probably be completed before the end of the month. Some 
extensions of mains wil 
discounts for cash (in lieu of the 24 per cent. already allow 


be made, and it has been Med that 
ed) be made 


to large consumers as follows, to take effect from March 31: 10 per 


cent. on a consumption of 1,600 units for the March and December 
3 10 per cent. on a consumption of 800 units for the June and 


eptember quarters, 5 per cent. on a consumption of 800 units for the 
uarters, 5 per cent. on a consumption of 400 
units for the June and September quarters. 


Electric Cableways and Cranes,—Some time ago we described 
the system of the Brothers Patent Electric Oableway and Crane Com- 
ny, and we are now informed that after a practical test Sir John 
ackson has decided to instal three more of these ropeways on his 
Keyham-Devonport extension works, each having a 60-h.p. crane and 


conveyor capable of lifting a load of three tons at a speed of 120ft. 


per minute, and travelling at a speed of 800ft. per minute, and it 
is anticipated that with these four ropeways that not less than 
2,000 cubic yards of excavation will be disposed of per day. The 
motive power is being obtained from the Devonport Corporation, and 
as these ropeways will be in close proximity, and crossing each other, 
it should make the most important installation of the kind in this 
country. 

Liverpeol.—The Electric Power and Lighting Committee of the 
Liverpool Corporation have adopted a report by their consulting 
electrical engineer for the extension of the generating station at 
Lister-drive. The existing stations will be in full operation to meet 
the winter load of the current year, and consequently additional pro. 
vision would require to be made for 1904. Tenders will be called for 
the erection of an additional station next the present Lister-drive 
station, to contain eight sets of plant, each of 3,000 i.h.p., divided 
into four independent sections. isstation is calculated to meet the 
requirements of the business for the next four years at the present 
rate of progress in demand for electrical energy. Tenders for plant 
are to include alternative prices for vertical steam-engines and for 
steam-turbines. 

Central Sootland Power Scheme.—During 
session a Bill will be promoted in Parliament seeking permission to 
establish a company with powers to supply electrical energy in the 
whole of the counties of Linlithgow and Olackmannan, the parishes 
ef Logie, Stirling, St. Ninians, Airth, Bothkennar, Larbert, Dunipace, 
Denny, Kilsyth, Falkirk, Slamannan, Muiravonside, and Polmont, in 
Stirlingshire, and the parish of Cumbernauld, in Dumbartonshire. It 
is intended that the price shall be restricted to a maximum of 3d. per 
unit if a limited quantity be taken, and to 2d. per unit if a greater 
quantity be taken. At the same time the promoters of the company 
hope to be able to supply electricity at a rate not exceeding ld. to 
14d. per unit, equal to £12 per horse-power per annum, also for 300 
days of 10 hours of each day. 

Kingston-on-Thames.—An enquiry will be held into an applica- 
tion of the Corporation for sanction to borrow a further sum of £7,784 
in respect of the electric lighting undertaking. A number of cable 
extensions have been aged to. Electric cables are to be laid to 
Anglesea-road, in Knight’s-park, and in Surbiton-road (Queen's- 
terrace). The town clerk has been instructed to communicate with 
the Post Office authorities respecting difficulties in obtaining access to 
the electric cables and joint-boxes caused by the telephone service 
pipes being in many cases laid immediately over the cables and boxes, 

r. H. R. Burstall, in his report upon the Oorporation’s electrical 
undertaking, concludes by saying that to make the same a paying 
concern it is necessary to incur as little capital as possible in the 
immediate future, and to run the station in the most economical way. 


Blast Furnace Gas-Engines.— Messrs. Cochrane and Co., Limited, 
of the Ormesby Ironworks, Middlesbrough, have placed an order for a 
gas-engine, of the Cockerill type, to drive a dynamo. ' The engine 
will be built by Messrs. Richardson, Westgarth, and Co., Limited, of 
Middlesbrough, and is to be a horizontal double-acting engine, having 
two double-acting :ylinders, one behind the other, acting on one 
crank, and capable of 800 b.h.p. when running at a speed of 120 
revolutions per minute. The dynamo, to be supplied by Messrs. 
Warren, Beattie, and Co., Limited, of Middlesbrough, is to be direct 
coupled to the crankshaft of the engine, and will be a compound- 
wound continuous-current machine, having an output of 40 kw. It 
will run at 240 volts, have 16 poles, and weigh 50 tons, the arma- 
ture alone weighing 124 tons. e same firm bave already working a 
gas blowing engine of 600 h.p. working on furnace gases. 


Removals.—The works of the Mica Insulator Com 
will be removed to Blackhorse-lane, Walthamstow, an 


the course of this 


y, Limited, 
in future all 


communications should be addressed as follows: the Mica Insulator 


Company, Limited, Empire Works, Blackhorse-lane, Walthamstow, 
London, E. We are informed that the necessity of moving the factory 
by the desirability of 
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ing changes of address have taken place in the offices of Messrs. Meldrum 
Bros. —namely : chief offices and works, Timperley, near Manchester; 
others, 10, City-road, Manchester, and 66, Victoria-street, Westminster. 
His Majesty's Office of Works having acquired 36. Great George-street, 
Messrs. Wallis-Jones and Dent have removed their offices to 50, Queen 
Anne's-gate, Westminster, S. W., where all communications should be 
addressed. 

New German Cable.—The Daily Chronicle's Berlin correspondent 
says the first German Transatlantic cable, which was laid in 1900. 
has proved so successful from a business point of view that a second 
one is being laid much sooner than was originally anticipated. The work 
was commenced at Emden yesterday, and it is hoped that the new line 
will be completed as far as the Azores in the course of this summer. 
It will be carried to New York before the end of next year at the 
latest. The total cost, including the laying of the new cable, will 
amount to a little over a million sterling, for which the company 
owning both the Transatlantic cables has issued a 4 per cent. loan. 
The Germans are very proud of this achievement, as a decisive step 
towards their ideal of being independent of foreign submarine cables, 
and great projects of a similar nature connecting Germany with 
other parts of the globe will probably be carried out during the 
next few years. 


Ipswich.—The following scale of charges and discounts has been 
adopted—viz.: For lighting—a maximum charge of 6d. per unit, with 
a scale of rebates. The rebate to be 1 per cent. per 50 units per 
quarter up to 800 units per quarter, above 800 units a rebate of 1 per 
cent. per 100 units per quarter, with a minimum limit of Ad. per unit. 
For example: consumption per quarter, maximum rate, 6d. per unit ; 
at 417 units, 54d.; at 867 units, 5d.; at 1,700 units, dad.; at 6,000 
units, and all above this, 4d. For power (exclusive of tramways)— 
a maximum rate of 2d. per unit, with a rebate of 1 per cent. per 
500 units per quarter up to a total of 12,500 units per quarter, after 
which the rebate would remain constant at 25 per cent. This would 
mean a minimum charge of 14d. per unit. For example: consump- 
tion per quarter, maximum rate, 2d. per unit; at 2,500 units, 1°9d.; 
at 5,000 units, 1:8d.; at 7,500 units, 1'7d.; at 10,000 units, 1:6d. ; at 
12,500 units, and all above, 1°5d. 


Inquest.—An inquest was held at Mansfield last week into a death 
resulting from a most unusual accident which had occurred at the 
Sherwood Colliery in connection with the apparatus for electrical 
shot-firing. The deceased was employed on the pit-top, and it was 
his duty to couple the wires for shot.firing. After a shot was fired 
deceased would receive a signal from the tgp landing to disconnect 
the wire, which was only exposed just where the connection had to be 
made, and there only about 4in. This system has been in force for 
about 12 months. he evidence given tended to enhance the value 
of efficient signalling between the man who fires the shot and the one 
who has to connect the wires, and the jury returned the followin 
verdict: *'That the deceased was killed through electrocution Min: 
by accidentally coming in contact with a live wire in the Sherwood 
Colliery on March 14. The jury recommend that the special rule 
for shot firing be strictly enforced." i 


Dover.—The local Press is still bubbling over with the electricity 
urchase controversy. At the last Council meeting the following 
etter from Mr. E. Manville was read. In accordance with your 
instructions, I proceeded to Dover on the 4th inst., and made a 
further inspection of the plant contained in the electric lighting 
company's works I also attended a public meeting there after. I 
found the plant in quite as good condition as when I last inspected it 
on making my formal report, and evidently the company have con- 
tinued to take proper care of the same in the interval. In regard to 
the price the Corporation have agreed to pay to the company for the 
whole of the undertaking—that is, £142,228—I have carefully con- 
sidered this question, and, as I stated at the meeting, having reference 
to the prices which have been lately fixed in at least two cases by 
publie arbitration for the acquiring of similar undertakinga, I am of 
opinion that the price agreed to be paid by your Corporation in this 
matter is such a one as to make the purchase advantageous to them.“ 


Kendal —The contractor, Mr. W. H. Worthington, Manchester 
and Blackpool, has completed his contract with the Government for 
layiug the underground wires from Kendal to opposite the parish-room 
at Shap. The work was commenced in the autumn of last year, and 
considering the boisterous weatler the men have had to contend with 
the work has been most expeditiously carried out, The cable is in 
din. cast-iron pipes, laid in the ground at a depth of 2ft. 4in., except- 
ing through rock, where the pipes are embedded in solid concrete 
about 18in. helow the surface. Most rock was encountered between 
Forest Hill and High Borrowbridge. Altogether between 400 and 
500 tons of pipes were used between Kendal and Shap, which places 
ure 16 miles apart, and as there are no stations front which the pipes 
could be carted except Kendal and Shap the question of haulage was 
a very heavy matter, especially on the fells. It is expected that the 
cable will be continued from Shap to Penrith this spring. 


Cardift. —The Visiting Committee have prepared a report showin 
the comparative cost of lighting the workhouse with gas an 
electricity. The annusl cost of lighting the building with gas 
amounted to £494, Taking a certain number of electric lights, 
equivalent to the number of gas burners now in use, the cost of the 
electric light was estimated at £483, giving a saving of £11 a year, 
but the installation it was estimated would amount to £1,164. The 
cost ot the electric light supply was based on a consumption of 25,000 
units per annum, when a charge of 3d. per unit would be made. If a 
less quantity than 25,000 units were consumed the charge per unit 
would be increased. There were many supporters of the proposed 
adoption of the electric light at last weck's meeting, but after discussion 
the proposal was deferred for 12 months. The Hon. T. Pelham has 
held a Board of Trade enquiry at Cardiff into the applications made 
by the Caerphilly Urban. District Council, Bedwellty Urban District 
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Council, and Llantrisant and Llantwit Vardre Rural District Council 
for provisional orders enabling them to carry out schemes of electric 
lighting for their respective districts. There was considerable local 
opposition. 

Bermondsey.—Another discussion ensued upon the estimates 
relating to the electric light undertaking at the last Oouncil meeting, 
and it was stated that a profit of £252 had been realised upon the 
working of the undertaking. The estimated ral gn upon next year 
was £1,700. Clinker produced by the dust destructor had been 
utilised for flag-making, and the difference between the present-day 
cost of barging away refuse and that of burning it should be computed 
and allowed for ; whilst it should not be forgotten that, by the repay- 
ment of loans, the Council was gradually becoming possessed of 
freehold property, which ever increases in value. The electrical 
department was also connected with the baths in some particulars, 
and financial allowances should be made in that direction. Electric 
lighting companies made greater profits because they do not repay the 
purchase money for land and buildings, as the Council did. Eventually 
the estimates were passed, and the rates approved, as submitted by the 
committee. It was decided that, in consideration of the auditor's 
report, no fresh contracts be entered into at present on behalf of the 
Oouncil for wiring consumera' premises. 


Erith.—From the last Electric Lighting and Tramways Committee 
report, whieh has been aecepted, we note that the committee have had 
under consideration the question of the charges for current, and the 
report of the consulting engineer thereon. In the opinion of the com- 
mittee it is advisable that consumers should have the option of being 
charged for curient at a flat rate as well as upon the maximum demand 
system, and the committee accordingly recommend that as from 
March 31, 1903, a uniform rate of 5d. per unit for all units consumed 
be charged as an alternative to the rates fixed by the Council upon the 
maximum demand system, and that all consumers have the option of 
being charged either at the maximum demand or flat rates. The com- 
mittee also recommend that the resident engineer be authorised to 
obtain the following—viz., one 200 and one 350 volt Weston illumi- 
naiel dial voltmeters, one recording voltmeter, one hand-cart, one 
tent, 6ft. by 4ft., for use at transformer pit, and one testing set for 
mains. Applications having been made for the supply of current in 
Picardy-hill and Riverdale-road, the committee recommend that the 
necessary extensions of mains be laid, and that the consulting engineer 
be instructed accordingly. 


Shannon Water and Electric Power Co.—On next Monday 
morning the subscription list of the above Company, which is incorpo- 
rated by special Act of Parliament, will open at the National Bank, 
Dublin, London, and branches. The authorised capital is £360,000, 
divided into 36,000 shares of £10 each. The directors are Mr. H. H. 
Montague Smith, Mr. Percy B. Bernard, J.P., D.L. (director Great 
Southern and Western Railway), Alderman William F. Cotton, J.P. 
(managing director Alliance and Dublin Consumers' Gas Company and 
director of the Dublin United Tramway Company), and Mr. Edmund 
Ironside Bax (director Westminster Electric Supply Oorporation, 
Limited). The undertaking is of great importance to the south and 
west of Ireland. In a report presented to Parliament in 1863, it was 
recommended that provision should be made at Killaloe for the passage 
of 1,200,000 cubic feet of water per minute. Such a vast volume of 
water conserved and stored should be ample for generating the entire 
year some 10,000 h.p., and application is intended to be made t» 
Parliament to give this Company the care of the sluices on the river. 
The area of supply under the Act is approximately a radius of 
30 miles in the counties of Clare and Limerick, and includes many 
important towns, and the Company is authorised under its Act to afford 
financial assistance towards the development of new manufactories. 
mills, workshops, industries, etc. Most of the power distributio: 
undertakings and electric lighting companies sanctioned by Parliamen* 
employ steam as the sole means for generating electric energy, an'i 
have proved remunerative. With this company, however, water power 
ean be supplemented by steam power, so that the profits realised 
should be still more remunerative, as for every day water is used there 
will be a considerable saving in working expenses. The schedu'e 
of charges for the supply of current sanctioned by the Act varies 
between 5d. and 2d. per unit, according to the quantity taken by 
each consumer. The Company have entered into a contract whereby 
the forming of the weirs and channels, installing the turbines, aud 
erecting the necessary plant to ensure the regular supply throughout 
the year of not less than 5,000 e.h.p., with the works and expenses 
incidental thereto, wil be completed for the sum of £516,500. 
Under the terms of this contract Mr. C. J. Wills, the well-known 
contractor of Manchester, who built a portion of the Manchester 
Ship Canal, has undertaken the constructive works, weirs, channels. 
and buildings for the machinery. The prospectus assumes a gross 
annual income on the sale 8,400,000 units, calculated at 2d. per un t 
(the lowest price authorised by the Act), which amounts to £70,000, 
and estimates the annua! working expenses not to exceed £26,25), 
which would leave a balance available for dividend, etc., of, say, 
£45,750. 

Hammoramith.—We understand that a supplemental electricity 
supply main will be laid in the northern part of the borough, which, 
with other works, will entail an es penditire of £1,342. From tle 
last report of the Electricity and Lighting Committee we gather th: t 
17 additional consumers have been connected, representing a maximum 
of 634 8-c.p. lamps, that eight consumers have been disconnected, and 
that the total number of consumers now taking current from the mains 
is 1,216. The present two-light Sugg lantern is to be replaced by an 
alternating-current enclosed arc lamp, at an estimated cost of £20. 
Messrs. A. I. Jones and Co. were taking a supply of live steam from 
the electricity works at a minimum charge of £30 per annum, and au 
additional charge of 3d. for every 100lb. of steam D over 
240,CO0lb. The premises have since been taken over by the Imperial 
Tobacco Company, who require a supply of electricity and steam, 
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don are willing to take current at the standard rates, but with regard 
to the steam they suggest that after the minimum of £30 per annum 
has been paid they should be charged 2d. instead of 3d. per 100lb. 
The committee recommend that, subje»t to the Imperial Tobacco 
"oper arranging to take over Messrs. A. I. Jones and Co.'s agree- 
ment, which is for three years from October, 1901, the charge for the 
amount of steam supplied beyond the agreed minimum be reduced 
from 3d. to 2d. per 100lb. 


Magazines. —Dr. Benedict W. Ginsburg, in the opening article of 
the current Magazine of Commerce, describes the port and docks of 
Liverpool, and admirably contrasts their up-to-dateness and efficiency 
with the almost mediwval conditions appertaining to the Port of 
London. There is a good deal in what Mr. Holden Stone has to say 
about the influence of politics upon Australian commerce.. Mr. 
Zangwill dilates upon the commercial position of the Jews, dealing 
with the commercial side of Zionism. Several articles urge the 
acquisition of foreign languages, which is as it ought to be; none, 
however, propose to stimulate the effort by inducing employers to pay 
better salaries to those proficient in the same, which would bea greater 
inducement to study than academic discussions as to their value to 
commerce at large. It is with the value to the individual himself 
that the student is primarily concerned. The Coming of the Motor," 
by the editor of World's Work, Mr. Henry Norman, M. P., will 
interest most of our readers. There are also well-illustrated articles 
on Mond gas, Glasgow industrial and municipal enterprise, an important 
article on forestry by Prof. Schlich, ete., and another welcome article 
of the World's Play ” series, The Smurt Set for April contains, as 
usual, a number of original and fascinating stories. Kersalee,” by 
J. M. Forman, and A Man of Some Importance," by Prince 
Vanistsky, being, perhaps, the most enjoyable. 


London Gazette. —The first meeting in the estate of G. K. Gilchrist, 
electrical contractor, Coila, Derbe-road, St. Aunes-on-Sea, will be 
held on March 30, at 10.30 a. m., at Official Receiver's Offices, 
14, Chapel-street, Preston, and the public examination on April 3, 
at 11 a. m., at Sessions Hall, Preston. The last day for receiving 
proofs in the estate of J. F. Worthington and G. Nuttall (trading 
as J. Worthington and Co.), electrical engineers, Foundry Works, 
Foundry-street, Halifax, is April 4. Mr. C. T. Appleby, 26, Corpora- 
tion-street, Birmingham, is the trustee. A first and final dividend of 
6&d. per £ has been declared in the estate of L. Bayliss, electrical 
accessories manufacturer, Brunswick Park. road, Wednesbury ; payable 
from April 3 at the offices of the trustee, 63, Temple-row, Birm- 
ingham. The first meeting in the estate of the New Imperial Electric 
Lamp Company, Limited, Calvert’s-buildings, 52,- Borough High- 
street, London, which was to be held on March 24, has beén with- 
drawn. A first and final dividend of 2s. 14d. per E has been 
declared in the estate of W. Morton and W. T. Sampson (trading as 
Morton and Sampson), electrical engineers, Trinity-buildings, Cor- 
poran on duct arrington, Lancs.; payable at the Official Receiver's 

fices, Byrom-street, Manchester, from March 30. The Board of 
Trade have revoked the Sevenoaks Electric Lighting Order, 1900, as 
confirmed by the Electric Lighting Orders Confirmation (No. 12) Act, 
1900, from March 13. 

Luton.—The electrical engineer in his last report states that 
since Jan. 30 last 11,350° units had been generated, that an 
equivalent to 72 8-c.p. lamps had been connected, making 
a total of 93 consumers with 6,647 lamps and eight motors 
of 27 h.p., and that at present an additional 468 8-c.p. lamps 
and one motor of 5 h.p. were being wired. He also reported 
that the number of units generated shows an increase of 59 per cent. 
over the number generated during the corresponding period of last 
year. The question of making certain extensions is to stand over 
until the electrical engineer has ascertained positively the number of 
persons who would take power in the districts referred to. A canvasser 
is to be engaged for a period of three months. With regard to the 
supply of energy required to work trams, the electrical engineer has 
been asked to prepare a report upon the following heads: (1) The 
number of units the present plant oould produce for the supply of 
energy to work eight to ten cars of 10 minutes’ service; its cost of 
production per unit, and the sale price per unit showing a reasonable 
profit; also give number of units required for working the service. 
(2) If the present plant could not be utilised, then give the cost of 
providing and fixing new plant to supply the energy for a similar 
number of cars and service, stating its cost of production and sale 
price, and give the number of units required for working the service. 
(3) How soon could the whole supply be in practical use. (4) Advise 
generally. : 

London County Counoil.—The Finance Oommittee reported on 
Tuesday that, at the request of the St. Marylebone Borough Council, 
they had provisionally included in the amount of loans to local autho- 
rities in the Money Bill for 1903 a sum of £1,444,000 for the purchase 
of the electric lighting undertaking from the Metropolitan Electric 
Supply Company. This provision had been made without prejudice, 
as the committee and the Council had not yet considered the applica- 
tion. On the recommendation of the Parliamentary Committee, it 
was resolved not to proceed further with the Council's Electric Supply 
Bill. An intimation was received from the Board of Trade stating 
that it has decided not to proceed with the application of the 
Bermondsey Borough Council for an electrie lighting order in respect 
of the parishes of St. John Horselydown, St. Olave, and St. Thomas, 
which form part of the metropolitan borough of Bermondsey.. The 
following notices under Electric Lighting Acts and Orders were agreed 
to: from the Brompton and Kensington Electricity Supply Company 
of intention to lay low-tension mains along a portion of Kensington- 
crescent ; from the Charing Cross and Strand Electricity Supply Cor- 
poration, under the Holborn and St. Giles's order, of intention to lay 
mains along Hyde-street, also to build boxes in Oxford-street, Charing 
Cross-road, Dean-street, Wardour-street, Newport-street, and Ryder’s- 
eourt, and to lay short lengths of mains in conneotion therewith ; and 


| three notices from the St. Pancras Borough Council, under the St. 


Pancras (Middlesex) Order, 1883, of intention to lay mains (a) along 
a portion of Windmill.street, (5) along a portion of Fitzroy-road, and 
(c) along a portion of Pitt-street. 

Life of Storage Batteries.—The Highways Oommittee of the 
London County Oouncil in a recent report stated that the electric 
battery at the electricity meter testing station, 42, Cranbourne-street, 
was worn out, and required to be replaced by a new one. This battery 
had been in use for upwards of 15 years, and as they were satisfied as 
to the necessity for replacing it, they had obtained tenders from six 
firms who made a speciality of this class of work. These tenders 
appeared in our last issue. The two lowest tenders submitted, the. 
committee reported, did not provide for a battery of the requisite 
eapacity. The third tender, that of the Electrical Power Storage 
Company, amounting to £307. 14s., complied with the Council's 
requirements in every respect: and as this firm supplied the battery 
now in use, which, as already stated, had worked in a satisfactory 
manner for a long period, they were of opinion that their tender should 
be accepted. They recommended that, subject to the passing of the 
annual maintenance votes for the year 1903-4, the expend:ture ofa 
sum not exceeding £310 be authorised for the renewal of the electric 
battery of the Council's electricity meter testing station, 42, Cran- 
bourne-street, and that the offer of the Electrical Power Storage 
Company Limited, to supply a new battery for the sum of £307. 14s. 
be accepted. This battery has now been in use for 15 years, and it is 
well worth while to ticket this fact and pin it up. We would be glad to 
accumulate a number of such authenticated practical tests relating to 
the life of cells and machinery of all kinds and tabulate, as such 
evidence would be worth a great deal more to the practical engineer 
than any collection of catalogues or exhibition of types of new 
appliances. 

Stepney.—The Electricity Committee reported last week concerning 
the arc lamps erected in Bardett-road. On Nov. 13, 1901. the Council 
accepted, after public advertisement, the tender cf the New Century 
Arc Lump Company for the supply and erection of 50 arc lamps in 
Mile End and Cambridge roads, and this contract also contained a pro- 
vision that the contractors should, after a period of 12 months, supply 
and erect other lamps as and when required by the Council at the price 
of £163. 7s. 6d. for each additional set of five lamps. Under the 
terms of this provision the order for the lamps erected in Commercial- 
road was given to the company, when they pointed out that in their 
quotation for the additional sets of five lamps they had by a clerical 
error only included in their price the cost of the erection of one 
lamp, but as the order was placed within the period covered 
by the contract they did not press the matter. Upon giving 
the order to ‘complete the lamps to be erected in Burdett- 
road (20 in number), the contractors intimated that they would 
require the sum of £13. 8s. for each additional set of five lamps 
ordered (being an extra £3. 7s. per lamp for four of the lamps in each 
set), making their total price £176. 15s. 6d. The committee had care- 
fully considered the matter, and were of opinion that the New Century 
Are Lamp Company's request was reasonable. They found that the 
quotation of the firm whose tender was the next lowest for additional 
sets of five lamps was $175. 10s., and this quotation was made subject 
to the original order for 50 lamps being placed with the firm in ques- 
tion. It would be undesirable to vary the type of lamps erected in 
the borough at the present juncture, as the New Century Arc Lamp 
Company's lamp had proved very satisfactory. They, therefore, 
recommended that the offer of the New Century Arc Lamp Company 
be accepted. The report was agreed to. 


Electric Pumping in Collieries.— We are informed that Messrs. 
Ernest Scott and Mountain, Limited, electrical and general engineers 
and contractors, of the Close Works, Newoastle-on-Tyne, have just 
secured a contract from Messrs. Bolckow, Vaughan, and Co. for a 
complete pumping plant for main shaft pumping for their Dean and 
Chapter Colliery, which has recently been sunk and is now being 
equipped. The plant will consist of a ‘‘Scott and Mountain ” three- 
crank compound engine of the enclosed type, with forced lubrication, 
of 420 h.p., direct coupled to a three - phase generator wound for a 
tension of 500 volts per phase. The current from the generator will 
he conveyed down the shaft by means of three-core armoured 
cables to the pumps, which will deliver 500 gallons per minute 
against a head of 400ft., but the engine and generator will have 
a capacity equal to three pumps of this size, as it is proposed 
later to increase the pumping capacity as required. The pumps 
will be of the Scott and Mountain” horizontal three-throw 
mining type, and similar to the pumps which they have installed 
at North Seaton Oolliery, Shilbottle Colliery, Ashington Colliery, 
Walbottle Colliery, South Durham Colliery, Lambton Colliery, 
Weetslade Oolliery, and many other mines in this country. Messrs, 
Scott and Mountain inform us that they have recently completed a 
large pumping plant for the Frodingham Iron and Steel Company to 
deliver 750 gallons per minute from the River Trent to the steelworks, 
They have also in hand for the Ocean Coal Compauy what will probably 
be the largest pumping plant in the kingdom to deliver 500 gallons 
per minute, or 30,000 gallons per hour, against a head of 1,500ft. 
For the South Wales Anthracite Collieries the same firm are installing 
a complete electric pump and hauling plant, and they have also 
recently completed for the Tredegar Coal and Iron Company for their 
Maclaren Colliery, No. 1 and 2 Pochin Colliery, Ty Tryst Colliery and 
Bedwellty Colliery complete hauling and pumping installations for the 
whole of these collieries. | 

Rawtenstall.—At the last Council meeting the Mayor said they 
were making progress with regard to electricity matters. The agree- 
ment was signed and sealed, and they had all now cut and dried, but 
they wanted a period of two years thet they might have everything 

square and put right so far as the Corporation was concerned. They 
had 12 months from the passing of the Act to decide the question as 
to whether they should erect generating stations, and supply the elec- 
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tricity themselves, or allow the company which had approached them 
to put them up for them. The company were prepared to sign the 
oar meni that they would be able to supply the Corporation with 
electric light within 18 months. They assured the Corporation that 
all the capital had been got together without going to the country, 
and it was now only a question of two sites where they were going to 
erect generating stations. In that case they would buy at 1:2d. per 
unit, and be in the same position as the private gas companies were 
with regard to supplying gas for the shops and inhabitants at large. 
The Corporation would have to put up receivers, and that would mean 
a further Act and the going to the Local Government Board, and it 
would also mean their becoming a standing electric light committee 
for supplying light to the tramway company, shops, mills, and for 
driving small motors which were required in joiners’ shops and other 
places of business. The company were intending putting their gene- 
rating stations on the banks of some of the coalfields, where there was 
a good water supply, and by that means they would generate it cheap 
and supply it to them at a lower price than they could make it them- 
selves, The Corporation would have a good margin between the price 
they bought the current at from the company, and the price they would 
supply it to the tramway company would be from 134 to 14 per cent. 
The price they would be able to supply it to the inhabitants at would 
have to be considered in due time. So far as the tramways was con- 
cerned they would have a 1 ad a good few hundreds towards the 
rates of the borough, and the other would be a secondary matter from 
which they also expected to make & profit, while the company had 
undertaken to indemnify them against all loss. | 
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PROVISIONAL PATENTS, 1903 


Marcu 16. 

6009. Improvements in the money boxes or receptacles of pre- 
payment meters for gas, water, or electric light. 
John Whitehead, 12, Cherry-street, Birmingham. 

6016. Improvements in electrical fuseboards. James Moores an 
Daniel Ashton, 40, Victoria-buildings, Manchester. 

6053. Electric bell push. Arthur Bearman, 187, Trevelyan-road, 
Tooting, London. 

6060. Improvements in the manufacture of electrodes for 
clectric arc lamps. André Blondel, 24, Southampton- 
buildings, Chancery-lane, London (Date applied for under 
Patents Act, 1901, 1955 8, 1902, being date of application 
in United States. (Complete specification.) 

6061. Improvements in electrodes for electric arc lamps. 
_André Blondel, 24, Southampton-buildings, Chancery-lane, 
London. (Date applied for under Patents Act, 1901, 
April 24, 1902, being date of application in Belgium.) 
(Complete specification. ) 

6069. Improvement in commutating devioe for armatures of 
alternating-current machines. Max Deri, Birkbeck 
Bank-chambers, Southampton - buildings, Chancery - lane, 
London. 

6098. Improvements in electric motor-generators and other 
dynamo-electric machines. Ernest Sherwood Woollard 
Moore and Thomas Large Boyden, 47, Lincoln's-inn fields, 
London. (Complete specification.) 

0102. A new or improved electricity meter. Rudolf Ziegenberg, 
18, Buckingham-street, Strand, London. (Complete 
specification.) 

6106. Improvements in revolving fields for electric generators 
or motors. William Asahel Johnson, 4, South-street, 
Finsbury, London. (Complete specification.) 


6110. Improvements in or relating to electric safety fuses. 
Henry Max Salmony, 226, High Holborn, London. 


Marcu 17. 


6113. Improvements in moving-ooil galvanometers. Robert 
William Paul, 68, High Holborn, London. 

6140. Improvements relating to electric ignition apparatus 
for motorcars and other services. William Walter 
Gerald Webb, 18, Southampton-buildings, Chancery-lane, 
London. 

Improvements in and relating to storage batteries. 
William Fennell and William Pagden Perry, 8, Ferndale- 
road, Leytonstone, London. 

6163. Improved means applicable for use in suspending 

electroliers. George Gatton  Melhuish  Hardingham, 
Clun House, Surrey-street, Strand, London. 

6169. An improved method of manufacturing letters, numerals, 
and the like in copper or other metals by clectrical 
deposition. Elkington and Co., Limited, Lockerbie and 
Wilkinson, Limited, and Henry Martyn Ryder, 9, Warwick- 
court, Gray’s-inn, London. 

6231. Improvements in electric spark intensifiers for gas, 
vapour, and the like engines. Alfred Charles Cossor and 
William Underhill Hilliar, 54, Farringdon.road, London. 

Marcu 18. 

6249. Improvements in and relating to electrical switches, 
known as tumbler switches. George Sperryn and 
William Henry Wood, 104, Colmore-row, Birmingham. 

6257. An improved methed of lighting the mariners’ compass 
by oil lampe, and by electric light. Francis Wood 
Olark and Kelvin and James White, Limited, 154, St. 
Vincent-street, Glasgow. 


6145. 
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6283. Apparatus for automatically extinguishing lights, 
whether gas burners or electric lights or the like, 
after thoy have burnt a given length of time. Charles 
Denton Abel, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (La Compagnie Anonyme 
Continentale pour la Fabrication des Compteurs de Gaz et 
Autres Appareils, France.) 

6288. Improvements in windings for electrical transformers. 
John Sedgwick Peck, Westinghouse-building, Norfolk-street, 
Strand, London. (Date applied for under Patents Act, 1901, 
March 21, 1902, being date of application in United States.) 
(Complete specification. ) 

6316. Electric alternating-current generator especially for 
purposes of ignition in explosion motors. Adolf Herz, 
25, Bevenden-street, East-road, London. 

MARcH 18. 

6317. Improvements in or connected with fusible wires for 
electric circuits. George Davis, 15, Victoria-street, 
London. 

6331. Improved trolley guide for electric tramoars. Robert 
Lees, 4, St. Ann’s-square, Manchester. 

6337, Improvements relating to electric controllers. Hans von 
Kramer, 25, Avondale-road, Lower Weston, Bath. 

6338. Improvements in eleotrolytes used in the deposition of 
metals. Herbert Champion Harrison and Arnold Stevenson, 
4, Porchester-gardens, London. 

6349. An improved safety guard or devioe for use with electric 
cars and similar vehicles. Robert Ward, 5, John Dalton- 
street, Manchester. 

6344. Improvements in electrical fire-alarm or other oall 
apparatus. Charles Shore and Charles Heap, 6, Bank- 
street, Manchester. 

6357. Improvements in or relating to electric cable cone 

duotora. William Ernest Hitch, 40, Station-road, King's 
Heath, Birmingham. 

6366. Improvements in or relating to electric lamps. Anton 
Kusebauch, Westinghouse-building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
March 21, 1902, being date of application in United 
States.) (Complete specification.) 

6367. Improvements in brake apparatus for electrically pro- 
pelled railway vehicles. Frank Olarence Newell, 
Westinghouse- building, Norfolk - street, Strand, London. 
(Date applied for under Patents Act, 1901, March 29, 
1902, being date of application in United States.) (Com- 
plete specification. ) 

Improvements in brake apparatus for electrically pro- 
pelled railway vehieles. Frank Clarence Newell, 
Westinghouse-building, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, April 1, 1902, 
being date of application in United States.) (Complete 
specification.) 

6376. Improvements in or connected with means for electrically 
igniting miners’ safety lamps. William Best, 33, 
Chancery-lane, London. 

6405. Improvements in carbon-holders for electric arc lamps, 
Thomas  Hamilton-Adams, 4, South-street, Finsbury, 
London. 

6415. Improvements in clectric indicators. Edward Sadler, 
18, Buckingham-street, Strand, London. 

Marca 20. 

6434. Improvements in and relating to electrical switches 
known as two-way tumbler switohes. George Sperryn 
and William Henry Wood, 104, Colmore-row, Birmingham. 

6466. Improved electrically operated means for controlling the 
pump discharge and the supply of water to wator- 
closets and the like. Alexander William Stewart and 
John Shanks, 62, St. Vincent-street, Glasgow. 

Bowie's eleotro-therapeutio special high-frequency 
apparatus. John Henry Phelps and John Cunningham 
Bowie, Ohurch-street-chambera, Cardiff. 

6488. Improvements in electric controllers, Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

6484. Improvoments in alternating electric current trans- 
formers. x d Alfred Carolan, 85, Cannon-street, London. 
(The General Electric Company, United States.) 

6485. Improvements in electric reactanoe ooils. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

6486. Improvements in induction electric motor armatures, 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
Genera! Electric Company, United States.) 

6487. Improvements in alternating electric current induction 
motors. Edgar Alfred Carolan, 83, Oannon-street, London. 
(The General Electric Company, United States.) 

6488. Improvements in alternating electric current transformers 
Edgar Alfred Carolan, 83, Oannon-street, London. (The 
General Electric Company, United States.) 

6490. Improvements in electric switches. Edgar Alfred Carolan, 

38, Cannon-street, London. (The General Electric Company, 
United States.) 

6491. Improvements in alternating electric current motors. 
Edgar Alfred Carolan, 83, Cannon-street, London, (The 
General Electric Company, United States.) 


6477. 
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11824. Dynamo-electric machines. Lake. (General Electric 


6492. Improvements in automatic regulators for alternating 
electric current systems. Edgar Alfred  Carolan, 
83, Cannon-street, London. (The General Electric Company, 
United States. ) 

Improvements in and relating to electric mete ing 
systems. Edgar Alfred Carolan, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

Improvements in means for controlling the division of 
load between synchronous electric motor-generator 
seta. Edgar Alfred Carolan, 83. Cannon-street, London. 
(The General Electric Company, United States.) 

Improvements in systems of electrical distribution. 
Edgar Alfred Carolan, 83. Cannon-street, London. (The 
General Electric Company, United States. ) 

Improvements in collector rings for dynamo - electric 
machines and means for securing them into position. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

6497. Improvements in electric railways. Edgar Alfred Carolan, 

83, Cannon.street, London. (The General Electric Company, 
United States.) 

6498, Improvements in method of and means for preventing 
accumulation of static electricity upon belting. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

6500. Improvements in dynamo-electric machines. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States. ) 

6501. Improvements in forms for wiading electric coils. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

6502. Improvements in electric coil-forming apparatus. Edgar 
Alfred Oarolan, 83, Cannon-street, London. (The General 
Electric Company, United States ) 

6510. Improvements in or relating to electrolytic electricity 
meter. Charles Orme Bastian, Birkbeck Bank.chambers, 
Southampton-buildings, Chancery-lane, London. 

6513. Improvements relating to the operation and regulation 
of electric motors. Vickers, Sons, and Maxim. Limited, 
and Alfred David Williamson, 45, Southampton-buildings, 
Chancery-lane, London. 

6528. Improvements in and relating to electrical insulators. 
Henry Lea, 18, Southampton-buildings, Chancery-lane, 
London. 

6537. Improvements in or in connection with electric lamps 
with rare earth filaments. Percy Gordon Moore, 6, Lord- 
street, Liverpool. 

6540. Improvements in electric switches. Isaac Hardy Parsons, 
of the firm of Gent and Co., 4, South-street. Finsbury, 
London. 

6556. Improvod electric stove or oven. Karl Wilhelm Boenten, 
105a, Friedrichstrasse, Berlin. 

Marcu 21. 

6581. Improvements in or connected with switches for cver- 
head electric trolley lines. Walter Ledden, 15, Water- 
street, Liverpool. 

6605. Improvements in combined telephone receivers and 
transmitters. Johann Gunnar Holmstrom, 33, Ohancery- 
lane, London. (Complete specification. ) 

6631. Improvements in and relating to apparatus for the 
production and application of high-frequency 
currents. Alexander William Sharman, 13, Broderick- 
road, Upper Tooting, London. 

6635. Improvements in electric switohes. The British Thomson- 
Houston Company, Limited, and Edmund Basil Wedmore, 
83, Cannon-street, London. 


$ i} 


$ 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published April 9, 1903. 
1902. 


6306. Systems of electric alarm signals for railways. 
Thompson. (Penza.) . 

6473. Wireless telegraphy. Hogan. 

6760. Means for making fiuid-tight joints between two bodies, 
or for aligning the axes of the same, for electrical 
and other purposes. McLellan. 

7080. Electrical measuring instrument. Thornton. 

8121. Electrico lighting of railway or other vehicles. Buttner. 

8503. Electrical measuring instruments. Atkinson. 

8548. Electric switch fuses. Berry, Simon, and Skinner. 

9865. Electrical ignition devices for internal-combustion 
engines. Lovelace. 

10269. Electric arc lamps. Veritys, Limited, and Ridings. 

10444. Electric measuring instruments. Beez. 

10565. Switch for starting, reversing, and controlling series 
motors by liquid resistance. Steel, Peech, and Tozer, 
Limited, and Bowen. 

11086, Electric switohes. Broadbent. 

11177. Apparatus for opening and olosing electric circuits. 
Hirst and Trippe. 
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11898. Regulation of dynamo-electric machines. Lake. 


(General Electric Company.) 


11830. Brush-holders for dynamo-electric machines. Lake, 


(General Electric Company. ) 


11836. Commutator brushes and brush-holders for dynamo- 
electric machines. Lake. (General Electric Company.) 


11972. Electric accumulator plates. Fischer. 
12517. Multiplex telegraphy. Hogan. 
13255. Electrical measuring instruments. Heap. 


13789. Connecting rod for connecting telephones and tele. 
graphic instrument to overhead conductors. Dietz 


19079. Pivot joint for electrizal light fittings. Braham. 
19432. Means for supporting electric lamps and shades. 


Braham. 


24455. Controlling devices for eleotrio motors applicable to 
the motors of elevators and the like. Waygood and 


Otis, Limited. (Otis Elevator Company.) 


25342, Trolley poles and heads for electrically propelled 


vehioles. Buder. 


28102. Coherers for use with stheric electrical apparatus. 


Schneider. 
1903. 


1227. Appliance for fastening incandescent electric lamps in 


their sockets. Landsberger. 


1432. Trolleys or electric collectors. Haddan. 


Railway Equipment Company.) 
3167. Electric rail bonds. Oakley. 


(Pneumatic 


, COMPANIES’ STOCK AND SHARE LIST. 


. Name. go 
Commerelal and Industrial.— £ 


Alliance Electrical Co., 5 per cent. Cum. Pret., Nos. 1-70,000 1 .. 


Aron a Meter, c. PEU. Pref. S NE, 1-125,000 i 


" 100 
British 7 Thomson- Houston. Co., ET per cent. 1st Mort. Deb. 100 


tock, Red. 
British Westinghouse Elec. and Manuf..6 per cent. Pref. .. ob 


r cent Nor e Debentures 3 100 2: 
02 Pe E 


per cent. Mortgage Debenture Stock ... ..... PA 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.. 2 
— Non. Cum., 6 per cent. Pref. .................... 2 
at per cent. 1st Debenture Stock ................ 100 .. 
2: per oen cent. 2nd Debenture ence "—— KY ME 100 
Callender's Cable, Debentures ...................... eere zs 
5 per cent. Pref. ....... porc MEN 5 
Crom MNO CO. EM 5. 
cent, Debentures ... e 
Edison and Swan United, A" Shares, 1 -99, Pe 3 
oa” Share, 01 O17, 1399 5 i 
5 per cent. Debentures ................ eene 100 .. 
4 per cent. Deb. Stock, Red. ...,................ 100 .. 
Electric Construction, Limited, Nos. 1 to 112,100.......... 23 
7 per cent. Cumulat ive Prell... 5 
4 per cent. Perp Ist Mort, Deb. ................ 100 .. 
General Electric Company (1900), 5 per dene Cum, Pref... 10 .. 
4 cent. lst Mort. Deb. Stock ................ 100 .. 
W. T. Henley's Telegraph Works, v EIE 6 .. 
44 per cent. Preference.................... eee 6 .. 
per cent. Debent uren 100 .. 
india Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Debentures .......... cc cece cece cesecs 100 .. 
Parker, Thos., Limited, Ordinary .............. Rc dag edes 10 .. 
Telegraph Construction and Maintenance ................ 12 .. 
5 per cent. Bonds .................e eere, DOO .. 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 
r cent. Deb. Stk. Certs., Red. and Conv. .... 100 


5 h and Poole, Ordinary ...... ............... 10 .. 
—— 44 per cent. Cum. Pref., 7,501-15,000 .... ....... 10 .. 
o per oent Cum. Second Pref., 15 001.22,500 .... 10 .. 

per cent. Debenture Stock, Red. 100 .. 

Bromtey d ent Electric Light and Power Co. , 44 per cent. 

" lst De 1 F 100 .. 
rompton and Ke n, JC ͤ A Exe a si. 

7 per cent. Preference .................... eee 5 

Calcutta lorte 20,001 20,3000 „Ordinary, Nos. iX, 000.. mE 3 


Cambridge iens Supply Company, Ltd., $3 "ang eus 5 
Central Electric "Supply, 105 4 per ‘cent. Guar Deb. Stock 100 
Ch Cross and Prana, g os. 50,001-70,000 t 5 

RE cent, Cum Pref. JV 5 
" y Undertaking," 44 p.c. Cum. Pref., ee 90 


4 e 1 aE Debenture Stock, Red. (Prov. Certa.).. 
Chelsea ain Vini BUDDY AERE NEN 
r cent. Debentures ........esssseressoresee 100 
City of ty of Londo 2 3 an 8 10 
6 per poi Cumulative Pref. .................... 10 
5 per cent. Debenture Stock .................... 100 


44 per cent. 2nd Deb. Stk. Prov. Oerts. (all pd.) .. 
County of London and Brush Provincial, Ordinary........ 
6 per cent. Cum. Prein... 10 
a per cent. Debentures Prov. Certs. SE Rd. 100 
Edmundsons' Electricity Corporation, Ordinary, 1-17, 00 8 


— : Ape cent, Cum. kk sees ack 
r cent. First Mort. DOebbbddddd . 100 
Bloctris Ld Tractn. Co. of Aust., 5 . Pf., 1-20, 000 5 
per cent. Debenture Stock, Red. .............. 100 
Folkestone PElectric Supply, Ltd., On. Nos. dd 10,000 ...... 5 
44 per cent. iri Deb. Stock, Red. .............. 100 


Last price 


£ 
+2 
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Amount Amount 
Name. paid. Last price. Name. paid. Last price 
£ £ £ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 104-107 British Electric Trac ion Ord., 1-300,000 & 60,001-90,000 .. 10 .. Bri 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 per cent. Cm. Pf., 30,001-60,000 ...............- 10 
London Electric, Ordinar cece eese ees. a 21-23 5 per cent. Pernat Debauture Stock .......... 100 .. 124 
6 per cent. e 5 x -6 xd Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5. 2424 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 100-103 A“ 6 per cent. Om. Pf., 1-40,000 .............. b. 54-53 
Metropolitan, Ordinar/ q 10 .. 1384.19 B“ 6 per cent. Cm. P£, 1-27,500 .............. 5. 
———A4 per cent. First e im da Debenture Stock .... 100 .. 108-11 d per cent. Deb. Stock, JT 100 .. 106-1 
i per cent. Mortgage nture, Red. .......... 100 .. 98-101 Prov. Cert., all paid ......... cc cece cece cece eens 100 .. 98-101 
Newcastle-upon- Tyne Electric Supply, Ordinary.......... 65 .. 9-94 Cape Electric Tramways, Nos. 1-400,000 .................. I5 24-24 
Preleréuc 3) 8 42 64-64 City: of Birmingham Tramways, 5 per cent. Cum. Pref... 10 .. o 
Notting Hill Electric Heide 10 14-15 xd 4 per cent. 1st Mortgage Deb., 1-5,000 (1917) . 100 .. 101-1 
4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) .. 100 .. 101-104 Colombo Electric Tramways and Ligh ting, 5 per cent. ist 
Oxford Electric, Ordinary, 1-96 and 407.10, 500 ee 8 .. 8-6 xd Mortgage Debent ure Stock, Red. ..... 100 .. 102-104 
4 per cent, Debenture Stock ........... DNE 100 .. 93-101 Cork Electric Tramways and Lighting Co., ‘Ordinary . Leonis 10 .. 1514 
River Plate Electric Light and Traction, Deb............. 100 .. 79-84 5 per 1 , ce oes posee vs 10 .. 11-12 
Royal Electrical Company of Montreal, 44 per cent. First , . (uosod cr elc atn en .. 96-99 
Shares Mortgage Debentures ................ . .... 100 .. 101-103 Dublin United Time (1896), Ord., Nos. 900 000 10 13-14 
Smithfield Markete Electric Supply. Ltd., Ord., 1- 12.000 5 534 6 per cent. Pref., Nos. within 1.50, % Ui 10 .. 1516 
4 per cent. Debenture Stock ..............-....- 105 — 8 ELLA Mort, Debs, 1-5,000, Red 5 100 .. 9598 
ath London, Ordinary .... ........,........ eese vs . m ways, Ordinar .........ccccccccccccececs sx e 
80. James's and Pall Mall. Ordinary, 101-20,080 .......... 5 .. 15-16 E 6 per cent. Cum. Pref. ........................ al .. 111170 
7 per cent, Prei. B ss 44 per cent. Deb. Stock kg e 100 .. 1132-11 
—— 34 percent. Deb... .. l... .. ere 100 .. 101 Isle of Thanet Electric TENE P s and Lighting, 5 per cent. 
Urban Electric Supply Co.. Ordinary „ 8-30,007 si... ss es 5 . 43-51 Cum f., Nos. 30, 001-60, 00e 5 .. H^ as 
—5 per cet ceno Gamulative Preference, 50 ODIS 5 .. 45 4 per cent. "Debontürs „32; verras 100 .. 9 
Westminster, Ordinary ......... „ E 12-1 Kidderminster and District Lighting and Traction, Pref... 5 .. 5-4 
——— b per 9 Cum. Pref., 110,101-138,241 .. .. ...... 5 . 64 63 London United Trys. (1901),5 per cent. Cum. Pref. ........ 10 .. nr 
en Electric Trai "io ear 000,001-1,314,016 ae oe 9171 
.— Metropolitan Electric Trams., Defe = / 
Electric Rallways.- 5 per cent. Cum. Pref., 500,001-814,016............ 14. il 
Central tonos. Wal; 8 100 .. 105-108 New General Traction, Ordinary Pe REDS Re 10 a 14-24 
4 per cent. Pref. ck ccs bose eua mire RES 100 .. 103-106 6 per cent. Cum. Pref. ............-- evene n ie 91.86 
deferred . 100 .. 107110 5 per cent. Mortgage Debentures, 1-1,713 (Eegd.). 100 . A 
4 p.c. Deb. Stock (Prov. Script Certa. fully pald).. 100 .. 116-119 Oldham, Aston, and Hyde S nd Ordinary............ 10 . 104104 
City and South London, Consolidated Ordinary 100 7577 ——C 5 per cent. Cum, Pr VVT 10 114-124 
4 per cent. Debenture Stock .................... 100 .. 116-119 Perth Elec. Tramways (W cent. L MoD Deb. Stk. 100 .. 10-1 
5 per cent. Pref. Stock "91 .................... 100 .. 130-133 Potteries Electric ion neo i se.. UM cs 9.10 
6 " EFG ĩ 8 100 .. 128131 5 per cent. Cum. Pref.. 1-200000. ................ 1C .. 10-11 
IL 100 .. 125-128 4j per cent. Debenture Stock.................... 100 .. 106-109 
Liverpool Overhead, 5 per cent. Pref. .. "n — .. Md South mp 75] Kinole Traction and Power Company— i i 
DATY, l-OU,QUUU . eee eass. wee . og | DON, CORO EPY ........cccococooccccccccecceco sa 
4 per cent. Mortgage Debentures, Red., 1-1,700.. — .. 102-104 £101, "132 6 ront Preference.. HE, E 1 
Waterloo and City, Ordinary ....................... ... 100 97-100 — £528 093 44 per cent, Debenture ‘Stock ........ 100 pc... 100po- 
Electric : 5 as : T" Telephones.— 
entine, 1-250, oll. .. ee - 
Auo AE ant 6 per cent. Debenture Stock, 1888.... 100 .. 1251 National Telephone, Preferred .......... — saries 100 .. 98-100 
Blackpool and Fleetwood Tramroad................. ees. 10 .. 13-14 ——— Deferred Sto‚acdckccdcgcclk. ꝗ 100 73-75 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 .. 34-33 —— per cent. Cum. First Pref. ............. —À 10. 1314 
——— Š per cent. Cum. Pref., Nos. 1-75,000 ............ 6 .. 45 ——— ber cent. Cum. Second Pref. .................. 10 . 12315 
per cent. Deb. Stk., Red., Prov. Certe. all 100 .. 101-104 —— per cent. Non. Cum. Third Pref. ....... EA 5 
British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 .. 69-72 34 per cent. Deb. Stock, Red. .................... I a 
Non.Cum. 5 per cent. Pref. Nos. 25,001-58,600 .. 100 .. 92-97 4 per cent. Deb. Stock, Red. ............— - - 00 . 101-105 
—— 44 per cent. lst Mt. Debs., Nos. 1-5, 250, ‘of £40each 40 .. 104-106 p.c Netental Talanhone and Macro Cemoanv Lou uus = pl 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


t 


! Miles of 
Traffic re for 8 or ‘sings track | Accounte pug past year. | Cost 
l { .. eG pet 
Line. i 2 | ——— | ee | car 
| di 1903 1902. week Current 1902. | 1901. Endin Total Passengers Car miles Pas- Mile of mile 
En ue : ' se year. g receipts carried. run. s’ nger 1158 track. 
e c M P pu En (£a 
Aberdeen Corporation.......... Mar.2l 825 555 t 28 — -194 171 May 3), 37,931 — 9,099,715 | 794,641 088 152 1,970 6% 
3 Ys e =- -— — — e = ES wm 
Bim e . „ 2 £083 4,757 + 270 + 3,555 64 64 „ = Ye H 7 
Blackburn Corporation ........ » 20 670 655 + 15 + 4,82) 24 | 24 Dec. 531; 33,561 , 5,169,224 648,114 (1:4 124 1,398 74 
kpoo 19 354 33 + 10 +1125. 16h 163 - rdi = ue FEN m — = 
Blackpool Flostwood framwaye "2 25 22 - 9 J 34 105 166 „ 31, 30,923 | 2,049,677 | 584,989 |362 1258 1,932 | 6:99 
Bolton Corporation ............ „ 22 1,676 1,342 + 334 4-728 25 — , 53 | l ig Zt ba is in 
Bournemouth Corporation...... "4 847 — — | NEA 100, — | - | c — D = 
' : s ] ! 
Bradford Corporation .......... „ 22 5,521 2,500 + 716 +16,268 | 39 — — =. = eae a PEN a 
Brighton Corporation Rm iv 22 716 638 + 128, + 3,950 6, — | -— | EN = = — m — 
Bristol Tramways Company ; „ 20 4.241 4,084 150 — 812 5144 „ 3225480 ' 41,192,899 | 5,724,114 |130 | 938| 4,348 | — 
Burnley Corporation .......... , 21 672 382 | + 290 - i „ = | eas = pi, n: en i T 
! ' 
"enr a 2l, 1675 ; s ae E e NS m zs ee ees 
crit apart s-o: „ = Bw. v E | — „ 3 „ 0210985 | 320,129h | — 3 
Central London Railway........ . 21 7.14» 6,824 + 318 + 41A; ( „ 31367,225 | 45,305,110 „ sal us MC 
City and South London „ . 22 3.09 2.813 + 225 + 2,561 68 ! „ 31 165, 005a 19,069,419a = ua 
Cork E. T. and I. Company . . 19, 433 — 4B 18 + 9) . | 00 7 | | TE ly 
Darwen Corporation. .........-- „ 20 208 217 9 * 00 % % : ! mE 11 
Darwen-Hoddlesden............ — — - = E | i 
Dover Corporation ............ 4 21 177 169 ＋ 8 + 49 3, — i a dee , — = = EM 
Dublin & Lucan Electric Railway, ., 22 97 97 — + ig m bh ! — 5,796 364,796 102,287 |381 |13:62, 859 768 
Dublin U. T. clectric mass 720 SO a SP} ee eee 126,121 | 23,555,138 | 3,429,356 |126 | 884| 2,740 | 520 
Dundee City Tramways eese] o» Ve 772 B + 14 ^ a 22 Many tay 15 26,058 | 6,395,412 | 446,350 |O98 |140 | L180 | — 
East Ham Corporation ........ „ 21 581 591 7 190 + 4,784 — — i ! | = me = DN 25 pet 
| | 
h U.D.C... eh 18 135 35 + 100 — — — ES M e. d E | "m 8 E — 
Glasgow Corporation Vade Wa Yd Mar. 21 12,569 11,161 11,308 +17,6% j 124 | 101 | „ = | un — i 
alifar ration............ Uwe db. ble) 904 + 205 + 6,150 ' 34. e^. y xe | = e M a 
nge 9 Corporation ...... on 21 1,083 307 + 215 — B — h | ae E 
Hull Corporation, E. 5.......... „ el 1,755 1648 + 102 + 4,268 19 19 4, 31 87,707h 21,065,999 | 2,218,696 1 00 9-49 5,003 | 5:07 
Kirkcaldy Corporation. 18 13^ P^ be - ER y | — | ud = = pen 
Leeds Corporation ...........-- el. 21 4.462 1110 e 552 439,019 — — = i xum = ^ : es 
Liverpool Corporation.......... Mar. 14 9311 8,930 + 381 + 5,229 101 | 95 | Dec. 51 504,504 108,906,472 pue 1'11 | 10°34] 5,000 | 688 
| | 
rpoo „ 22 1.547 13392 + 155 + 1,44) 1 154! June 30 79,252 10, 460, 720 986,185a | 1°82 |19°30a| 5.110 — a 
„ | . 21 3,075 1,960 1.115 — | 355 | 355 Dec. 15 127,852 | 28,411,899 | 2,767,444 108 1109 3,551 ne) 
Portsmouth Corporation „ 21 1.5 1405 185 — — — sept 30 47,651 9,158,187 157 |124 1317| 1.543 — 
Rochdale Corporation "^ 23 110 — — = EE EAE | | H Es ey ae P 
Corporation „ 2 2902) 2,027 802 — 1 — ed — — — — E = = d 
Shemeld Corporation 922 * » 22 4,176 CHE LR — 464 | — Mar. 25 131,837 | 49,176,631 | 3,791,993 |093 1201 4,140 | 7-82J 
Southampton Corporation ..... ' 189 255 WA + 51 — j nin „ 31 35,874 | 9,084,522 752,814 | 0-946 |11°436| 3,760 | — 
Sunderland Corporation ........ „ 22 1,93 99 + 10 — ,1718 17318 „ Ol, 57,307 ' 13,596,808 | 1, 170; 270 101 11°75 016 = 
Wallasey C. D. e. | 1 el 910 — — EET ase = == | 2 Hu e n E 
i Buel a tee, a ae | 
* Includes maintenance of ee nausea way portion of profits p to the tramway companies for term of une lease. a Train mile. 
h Half- year's figures. and pro ral and tram. d Total receipte. f Including one section of traction. 


Institution of Electrical Engineers.—Owing to 
the visit of the Institution to Italy during this and next 
week, and the ensuing Easter holidays, the proceedings at 
the last meeting were adjourned fora month. There will 
be no meetings of the members in this country till the 
23rd inst., when the discussion on Messrs. A. D. Constable 
and E. Fawssett’s paper and Mr. M. B. Field’s paper will 
be resumed. 


Embankment Tramways.—The scheme for the 
construction of tramways across Westminster Bridge and 
. along the Embankment, which has been regularly brought 
before Parliament for the last nine or ten years, was thrown 
out by the House of Commons on Tuesday night by the 
narrow majority of only one vote. The Roysl Commission 
on London Traffic seems to have been the turning point; 
and but for this the Bill would most likely have received 
the consent of Parliament this session. 

Engineers and Shipbuilders.—The March number 
of the Transactions of the North-East Coast Institution of 
Engineers and Shipbuilders has been issued. Two new 
papers are reprinted together with the discussions, the 
first, by Mr. J. Hamilton Gibson, on Large Stop Valves 
for High-Pressure Steam," and the other, by Mr. Joseph H. 
Pescod, on “Minimum Metacentric Height in Small 
Vessels." An account of the annual dinner of the institu- 
tion on Jan. 16 is also included in this number. 

Books Received.—From the McGraw Publishing 
Company, of New York, we have received a work by Mr. 
Lamar Lyndon on “Storage Battery Engineering”; also 
an English translation by Mr. C. O. Mailloux of Mr. Henri 
de la Tour's book on The Induction Motor: Its Theory 
and Design.” We also have to acknowledge the receipt of 
a new volume by Messrs. W. H. Atherton and C. L. 
Mellanby, entitled The Resistance and Power of Steam- 
ships,” published by the Technical Publishing Company, 
of Manchester. 

Electricity in Mexico.—In a Foreign Office report 
on Mexican trade it is stated that the use of electricity, 
not only for lighting, but also for industrial purposes, is 
becoming more general, and several companies have been 
formed for the purpose of making use of the larger water- 
falls throughout the country for the generation of electricity. 
The Electric Light Company of the City of Mexico has 
been unable to supply the demand for electricity for lighting 
purposes, and the extension of the electric tramways about 
the city has greatly increased the demand for power. 

American Institute.—Three papers on telephone 
matters are included in the current number of the 
Transactions of the American Institute of Electrical 
Engineers, just to hand. They are “The Telephone 
Switchboard,” by President Scott; The Evolution of the 
Telephone Switchboard,” by Mr. Thomas W. Lockwood, 
and An Automatic Telephone Operator,” by Mr. W. J. 
Hammer. Several meetings were devoted to the discus- 
sion of these papers and some good points were brought 
out. A discussion on “ Braking and Traction Brakes is 
also reprinted in this volume. 

Rubber Supply.—A rubber-yielding vine growing in 
its uncultivated state is reported to have been discovered 
in the Pijo Mountains, in Honduras. The vine grows to a 
length of about 100ft., varying in diameter from 4in. to 2ft., 
and is said to produce rubber in considerable quantities and 
of excellent quality. Analyses made by American and 
European chemists lead to the conviction that the new 
plant yields rubber of a superior quality than the Para 
rubber, which is so extensively placed on the market at the 
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present time. It may interest growers of the rubber plant 
to learn that the new tree requires six years' cultivation 
before sapping can begin. 


Electric Fans.— Now that the summer is fast 
approaching, an American contemporary devotes several 
pages of its current issue to an illustrated description of 
the various forms of fan motors on the market. It seems 
that few changes have been effected on the types of 
machines that have been built in previous years, the moet 
conspicuous new features this year being in methods of 
application and of air distribution. About the only 
departure from previous practice in the constructional details 
of motors appears to be the substitution, in some cases, of 
rectangular brushes for the round pencils so generally used 
hitherto on direct-current motors, and the wider use of 
machine winding for coile wound directly into the armature 
slots of bipolar machines. 


Overhead Telephone Wires.—A really sensible 
suggestion has been made by the Uxbridge Rural District 
Council with regard to the disposal of the telephone wires 
in the streets. Both the Postmaster-General and the 
National Telephone Company are anxious to put their 
wires overhead in Green-lane, Northwood, and have 
addressed identical applications to the District Council for 
their sanction to the erection of the necessary poles. The 
matter was being debated at the Council’s last meeting 
when the clerk caused considerable merriment by suggest- 
ing that. both parties should use the same poles. The 
members of the Council, however, eventually saw the 
wisdom of the proposal, and the subject was left in 
abeyance until the feelings of the Postmaster-Gereral and 
the National Telephone Company on the point have been 
ascertained. 

The Gordon-Bennett Cup —The Royal assent has 
been given to the Bill to authorise the contest for the 
Gordon-Bennett cup in Ireland this year under the special 
conditions of an unlimited speed. Apart from the fact 
that the race will be run on British soil this year, additional 
interest attaches to it from the fact that the Hon. John 
Scott-Montagu has offered a second prize It will be very 
similar in design to the trophy which rewards the winner. 
The Automobile Club of England will hold itas the French 
Automobile Club does the cup, but it has not yet been 
decided on what terms it will be awarded to the competitors. 
The first idea was that it should go to the second racer to 
cross the winning mark, but there is a greater probability 
that it will fall to the club whose team shows the best 
average performance, even though its cars be not actually 
in the leading positions. : 


The Institution Building Fund.—The students 
connected with the Institution of Electrical Engineers have 
made an enthusiastic response to the appeal issued to them 
some time back by their hon. secretary, Mr. Harold D. 
Symons, for subscriptions towards the building fund. They 
have met the appeal in a trojan spirit, and as a result Mr. 
Swinburne was able to announce from the chair at last 
week's meeting that à sum exceeding £80 has been added 
to the fund. The subscription lists were open for just over 
two months, and during that time some 644 students sent 
in donations. They may congratulate themselves, and 
Mr. Symons especially, on the handsome and welcome 
addition they have made to the money available for pro- 
viding the Institution with a permanent building of its 
own, although, as we have said before, the main responsi- 
bility for this ought to be borne by the members of both 
classes. 

Reyal Institution.—The following are the lecture 
arrangements at the above institution after Easter so far 


410 


THE ELECTRICAL ENGINEER, APRIL 3, 1909. 


„ — 


as they interest engineers: Prof. G. H. Darwin, two lectures 
ou “ The Astronomical Influence of the Tides” (the Tyndall 
Lectures); Prof. E. J. Garwood, two lectures on “The 
Work of Ice as a Geological Agent”; Prof. Dewar, three 
lectures on “Hydrogen: Gaseous, Liquid, and Solid”; 
Prof. J. A. Fleming, two lectures on “Electric Resonance 
and Wireless Telegraphy " ; and Prof. Silvanus P. Thompson, 
two lectures on The De Magnete and its Author, (1) The 
Book, (2) The Man." The Friday evening meetings will 
be resumed on April 24, when a discourse will be given by 
the Hon. R. J. Strutt on Some Recent Investigations on 
Electrical Conduction.” Succeeding discourses will probably 
be given by Prof. William J. Pope, Mr. Rider Haggard, 
Dr. D. H. Scott, Dr. J. A. H. Murray, his Serene Highness 
Albert Prince of Monaco, and other gentlemen. 


Dimensions of Large Inductance Coils.—In the 
current number of the Physical Review Mr. James E. Ives 
records the results of a calculation of the inductance of 
a number of large coils. He first developed Maxwell’s 
formula for the calculation of the inductance of a coil of 
rectangular cross-section, and followed it up by experi- 
ments to determine the inductances of seven coils of vary- 
ing dimensions. From the results obtained he concludes 
that a coil of maximum inductance must have a square 
cross-section; secondly, that the inductance of a coil, 
with a given length of wire, increases rapidly, as the 
mean radius is increased, up to the maximum inductance, 
and then, as the mean radius is increased still further, 
decreases very slowly. Therefore, it is better to make the 
mean radius too great than too small. Lastly, he con- 
cludes that for coils of maximum inductance, the induct- 
ance increases very rapidly as the length of wire used 
increases—not quite as fast as the square of the length. 


Condition of Electrolytes in Aqueous Solu- 
tions.—For the following abstract of a paper by Mr. A. 
Hantzsch we are indebted to a recent number of the 
Journal of the Chemical Society: Dimethylammonium 
chloride is soluble to the extent of 2:08 parts and 0:269 
part in water and chloroform respectively ; but when a con- 
centrated aqueous solution is shaken with chloroform, 
scarcely any of the salt passes into the chloroform layer, 
which indieates that in the aqueous solution and in 
the chloroform solution there are different molecules. The 
concentrated aqueous solution contains up to 70 per cent. 
of undissociated salt, and the chloroform solution contains 
single as well as double molecules, consequently the 
abnormality cannot be attributed to a difference of 
molecular complexity. The explanation offered is that, 
in the aqueous solution, the salt exists as a hydrate which, 
as such, is insoluble in chloroform. The author suggests 
that in water all salts and their ions exist in the form of 
hydrates.” 


Municipal Trading.—The rejection by the House of 
. Commons of the clauses in the London County Council 
General Powers Bill to authorise the metropolitan borough 
councils to wire premises for the electric light and supply 
the fittings is destined to have far-reaching effects, the 
result of which will be eminently satisfactory to electrical 
eontractors. That they should be called upon to fight 
against rate-aided competition was manifestly an unfair 
proposition, and this was undoubtedly the chief con- 
sideration that weighed with the Commons in throwing 
out the London County Council's proposals. The borough 
councils in London who have either started or are contem- 
plating starting an electrizal contracting department, will 
now have to confine their energies to matters that are 
more truly municipal in their nature and object than the 
trading in electrical appliances. The recent action of 


Parliament has already been reflected at Shoreditch 
Woolwich, and Ilford, where the respective Councils have 
decided to abandon their electrical contracting departments 
or the proposals now before Parliament for investing them 
with the desired authority to engage in this work. 


Electrical Training in New Zealand.—In the 
latter part of 1901 the council of the Thames School of 
Mines (New Zealand) thought it advisable, in view of the 
large part that electricity was beginning to play in the 
mining industry, to start a class in that subject. The 
Minister of Mines was approached, and a Government 
grant obtained towards the class. The services of Mr. 
E. G. Wright, a pupil of Dr. Henderson, of the London 
Polytechnio, were secured, and the lectures were started 
early in February, 1902. A dynamo and motor were 
obtained temporarily for the use of the class till the per- 
manent machines and instruments could be obtained from 
England. The latter arrived in June, and were installed 
in a workshop which had been erected meanwhile. 
According to our contemporary, the New Zealand Mining 
Journal, the equipment is very complete, and contains all 
that is necessary to give the students a thorough training 
in electrical engineering. The dynamo is driven by a 
5-h.p. Pelton wheel, and is capable of giving 20 amperes 
at 100 volts. A small experimental machine has also been 
provided. The course is intended to follow the syllabus 
set for the examination of the City and Guilds Institute 
in electro-technology. 


Municipal Ownership in New York.—4A move 
is being made in New York in favour of the municipality 
supplying the city with electric light and power, not only 
for public but private purposes. The result is a great 
outcry in the American Press against municipal ownership 
in any form whatever, and this is not confined to the daily 
papers, but is echoed with equal persistency in the technical 
journals. Thus the New York Electrical World regrets 
“this effort to erect a new department to handle large 
sums of public money and employ large numbers of 
voters.” Our contemporary goes on to remark: “If there 
be an evil that is aimed at, the remedy is worse than the 
disease. We do not see how the new plant could possibly 
be got into operation under two or three years, by which 
time, according to the normal ebb and flow of politics, it 
would fall into the hands of those who have, it is asserted, 
often looted the city treasury through the public depart- 
ments.” Municipal ownership in America, therefore, cannot 
fairly be compared with the same thing on this side, owing 
to the widely different political conditions existing in the 
two countries. While in this country, speaking generally, 
it has proved an undoubted success, it is not possible to 
say that the same result would be achieved under American 
conditions, where the party in power reward their sup- 
porters by municipal employment. 


Experiments at Low Temperatures.—A com- 
munication was received by the French Academy of 
Sciences at Paris last week from Mr. Moissan giving the 
results of an enquiry conducted by himself, in collaboration 
with Prof. Dewar, into the solidification of fluorine, and 
its behaviour in contact with liquid hydrogen at thé 
temperature of 20deg absolute, or, say, minus 252deg. 
centigrade Prof. Dewar has produced liquid hydrogen 
in large quantities, and Mr. Moissan has isolated fluorine 
gas in a state of absolute purity, and has demonstrated that 
this most active of known elements does not attack glass 
when perfectly free from moisture. Thus it has become 
possible by sealing pure fluorine in a glass tube and 
immersing it in liquid hydrogen to show its liquefaction 
and solidification, and to prove that its point of fusion is at 
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minus 233deg. C. It remained only to bring the two 
elements together at that temperature to discover whether 
chemical activity is then entirely suspended, as in the case 
of nearly all other sübstances. The experiment was made 
by breaking the fluorine tube in 100 cubic centimetres of 
liquid hydrogen, and the result was a violent explosion, 
accompanied by a volume of flame and the shattering of 
the apparatus employed. It is thus demonstrated that, 
whatever may be the case at the absolute zero, certain 
reactions continue to occur at a temperature only 20deg. 
above it when an element so energetic as fluorine is in 
question. 

Electrical Contractors in Ireland.—It is only 
comparatively recently that electrical contractors in this 
country have set about forming themselves into societies 
for the protection of their interests and the benefit of the 
trade generally, but there are to-day several such societies 
in existence and doing good work. They are nearly all 
in England, scattered among the large towns, and each 
having its own particular locality to look after. Within 
the last 12 months, however, an organisation has been 
formed in Dublin under the title of the Association of 
Master Electrical Contractors of Ireland, which held its 
first annual dinner in that city on the 21st ult. Mr. J. W. 
Edmundson, the president of the association, was in the 
chair, and from the information before us there was a very 
representative company present. Prof. W. E. Thrift and 
Prof. Forbes both spoke in reply to the toast of “The 
Electrical Profession," and each emphasised the great 
growth of the profession in a comparatively few years. 
Mr. A. E. Porte, the hon. secretary of the association, and 
a member of the Institution of Electrical Engineers, gave 
“The Sister Professions,” which was responded to by Mr. 
J. H. Ryan, M. I. C. E., who commented on the favourable 
effect the progress of electrical science had exerted upon 
civil engineering. Mr. Mark Ruddle, the city electrical 
engineer of Dublin, was also present, and complimented 
the association on having brought about a high standard 
of electrical work in Dublin in such a limited period. 

The Lancashire Tramways.—Such has been the 
progress of the huge network of tramways in South 
Lancashire, that it is now possible to travel by electric car 
from Liverpool to Bolton. This, however, is but a first 
step towards connecting up all the important industrial 
centres of South Lancashire by electric tramways, so that 
ultimately the system will embrace the whole of that part 
of the county between Liverpool, Manchester, Bolton, 
Warrington, and Rochdale. Parts of the 30-mile line 
which was inaugurated on Monday have been used for the 
public traffic for some little time, notably the section 
between Liverpool and St. Helens. Our readers are 
familiar with the scheme for the carriage of merchandise 
by these tramways, and the possibilities in this way are 
enormous. When the whole of the 115 miles of line 
authorised are completed, direct transport of goods from 
the Liverpool doeks to the South Lancashire mills, factories, 
and mines will be established, which must result in great 
benefit to the industries carried on there. A novel feature 
of the line just opened, passing along the country roads as 
it does, is the erection of wayside waiting-rooms, which 
resemble in some respects the riverside bungalows. The 
next constructional scheme which the South Lancashire 
Company propose to proceed with provides for the exten- 
sion of the system from Bolton to Salford, with a second 
line from Salford to Leigh and Lowton to St. Helens. 
When the whole of the tramways are completed the net- 
work will ombrace some 550 miles, serving a population of 
close on five million people. A description of the system 
will be found elsewhere in this issue. 


on in each circuit. 


Institution Changes.—Before vacating the chair at 
the meeting of the Institution last week, Mr. Swinburne 
gave a brief explanation of the changes in. the articles of 
asscciation which have been agreed to at a meeting of the 
full members. Most of these changes were foreshadowed in 
these columns in a recent issue. In the first place, the 
Council are now invested with power to expel, at their 
discretion, any member who shall be adjudicated a 
bankrupt or be committed of felony. It should be 
clearly understood, however, that this power is only 
intended to be exercised in extreme cases, an ordinary 
bankrupt not coming within the scope of the article. 
The next: alteration of importance refers to the position 
of vice-presidents. Under the new rule two vice-presi- 
dents retire every year. The object of this, as Mr. 
Swinburne explained, is to avoid difficulty in the matter 
of election of a president each year. Under the old 
rules it was practically taken for granted that if a man 


were elected a vice-president, he should in time necessarily 


fill the presidential chair. This is not always desirable, 
and it is thought that if two vice-presidents retire each 
year the difficulty will be obviated. The only other 
important alteration in the articles is that associate 
members are now to have the power of voting with the 
full members on any special matter. Mr. Swinburne 
explained that the feeling of the Council was that the 
associate members and the members of the Institution 
only differ from each other in degree, and that they ought 
to be one body. | | 
Phenomenon in Telegraph and Telephone Lines. 
Mr. de Paun, a Belgian engineer, has remarked a curious 
phenomenon relating to the passage of currents through 
wires covered with an oxidised layer. When, for instance, 
telephone wires which have a slight coating of oxide are 
placed side by side and in contact, a short cireuit does not 
seem to take place, as the conversation may still be carried 
If the layer is sufficiently thick the 
same holds good for an alternating current, such as is 
furnished by a magneto. On the contrary, continuous 
current seems to pass easily through the layer. A 
phenomenon of the same nature was observed last summer 
on the Paris-Brussels telegraph line. A short-circuit had 
been formed where the two wires came in contact over a 
length of 50ft. or more. Under these conditions the 
telegraph instruments failed to work, but the teiephone 
could still be operated over the line. Another instance of 
the same kind occurred on the Brussels-Lille circuit, which 
is used both for telegraph and t ':cphone purposes. The 
bronze wires forming the line were suspended on the top of 
the poles, while below them ran a number of lines of iron 
wire. The bronze wires became loaded with ice, which 
caused them to sag and come in contact with the iron 
wires underneath. Notwithstanding tho cpparent short- 
circuit which was thus formed, tho teclar 1ono continued to 
work. It seems, therefore, comments Mr. C. L. Durand in 
concluding his article in the Electrical Review of New York, 
that there is a difference in the conductivity of an oxidised 
layer for direct and for alternating or pulsatzry currents. 
Telegraph Construction in Africa. — Many 
interesting features, owing to the nature of the country 
are presented by the construction of the telegraph and 
telephone lines in the Belgian Congo territory in Africa 
which has been going on since 1894. From Boma to 
Leopoldville the line is formed of two phosphor-bronze 
wires, which are covered with a dark-coloured paint to 
protect them from the cupidity of the natives. Steel posts 
placed 300ft. apart carry the line, and these are also of a 
dark colour for the same reason. The length of the span 
has been increased over that of the former lines by using a 
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harder wire, reducing its conductivity to 80 per cent. As 
a precaution against forest fires, a path of 30ft. wide has 
been cut where the line passes through the forest or bush. 
It crosses the river at Underhill, and here a single span is 
used. Two towers of angle iron in trellis construction 
50ft. high have been erected, one on either side of the 
water, and as the span is 2,500ft. long the line wire is 
supported from four steel wires having a breaking strain of 
690lb. Another river is crossed in two spans, with a 
central tower supported on a small island in the middle of 
the river. The three towers are respectively 45ft., 120ft., 
and 125ít. high, and the spans are 1,400ft. and 2,200ft. 
long. The outfit of the telegraph stations along the line 
includes a Morse receiver, Leclanche cells, an indicating 
galvanometer, key and sounder, etc. The main telephone 
posts are provided with microphones of the granular ty pé, 
with two Leclanché cells, a magneto bell, and annunciator. 
In the telephone cabin there is a complete telephone set, 
with dry cells and a special form of switch. In the con- 
struction of the lines a great trouble has been the elephants, 
which rub against the posts and sometimes overturn them. 
Many miles of line have been destroyed in this way. 
Native labour was used throughout in charge of one or 
two Europeans. 

Colonel Crompton's Motorcar.— Offenders against 
the 12-mile-an-hour restriction on motorcar driving are 
perhaps nowhere so numerous as within the jurisdiction of 
the Kingston county bench, owing probably to the irre- 
sistible inducement which the Portsmouth road offers to 
motorists to exceed the prescribed limit in that district. 
The result is that the local bench is kept very busy 
imposing fines on the owners of motorcars for these 
offences. It is only on rare oceasions, however, that it 
has to deal with such men as Colonel Crompton, who was 
summoned before the magistrates on Thursday last week 
to answer a charge of driving a motorcar along the Ports- 
mouth road at an excessive speed—the policeman put it at 
22 miles an hour—on the previous Sunday. The colonel 
defended the summons in person, and submitted a conten- 
tion which, even in the experience of the Kingston magis- 
trates, is probably quite new. He admitted a speed of 
174. miles an hour, as shown by a Government apparatus 
on his car, and argued that if he did not go more than 
12 miles in one hour he was entitled to move at any speed 
he liked for a portion of that hour, provided he did not 
drive to the annoyance or danger of the publie. Notwith- 
standing the novelty of the defence, the chairman of the 
bench was not altogether taken with it, and said he should 
advise his brother magistrates to convict the colonel. 
Besides being vice-president of the Automobile Club, 
Colonel Crompton is at present engaged in carrying out 
certain motorcar tests for the War Office ; but his plea of 
being employed on the King’s service was not accepted by 
the bench. All might yet have gone well for the gallant 
colonel but for the unlucky chance that put into the 
chairman’s hand a paper issued by the Automobile Club 
containing the statement that the chairman of the 
Kingston county bench was seen out measuring the 
Portsmouth road" This was too much for the dignity 
of the bench, and the inevitable result was a conviction 
followed by a fine of £3. 

Electric Railways in Sweden.—The Royal Swedish 
Railroad Administration has had presented to it a report 
by Mr. R. Dahlander on the practicability of substituting 
electric for steam power in the operation of the Govern- 
ment railways. Mainly on the ground of economy he 
favours the proposed change, and recommends that steam 
power be gradually superseded on all the lines. Under 
the conditions of railway transport in that country, he con- 


cludes that the only feasible system is a high-tension single- 
phase system. Three of the existing systems of this kind 
were, therefore, considered—the Ward-Leonard system, the 
Arnold system, and the Lamme-Westinghouee system. The 
estimate of cost is made for the Ward-Leonard system, 
and for a feeder system of 40,000 volts and a contact 
line tension of 7,500 volts, although the voltages 
could probably be taken considerably higher—60,000 
and 15,000 volts respectively. The frequency is taken 
at 25 periods per second. The most important figures 
of the estimate are: cost of water power: 1 h.p. at 
generator shaft per year, £2; cost of peat power: 1 h.p. at 
generator shaft per year, £3. 3s. These figures include 
interest, amortisation, and repair of the complete power- 
house. If the electric system is adopted by degrees, so 
that when further motive power is needed electric locomotives 
will be added, no extra cost will arise from the rolling- 
stock. The estimated outlay for feeders, transformers, and 
contact lines is £2,700,000. The annual operating expenses 
are put at £470,200. The saving by introducing the 
electric system depends chiefly on the price of coal con- 
sumed by the present steam locomotives. Taking this 
figure at £1. 2s. per ton, Mr. Dahlander estimates that 
the change to electric traction would result in an annual 
saving of £480,000, or with coal at 16s. per ton, the present 
prevailing price, the saving would be £390,000. An 
approximate estimate of the operating expenses per annum 
with the Lamme system shows the sum of £406,000. 
Based on the caleulations made, Mr. Dahlander expresses 
as his opinion that, by using a single-phase current system, 
it will soon be possible to operate the Swedish Government 
railways cheaper than at present. But even if this were 
not the case, the national economical gain resulting from 
the electric system—coal importation for railways then 
heing no longer necessary—would be reason enough to 
recommend the change. 


A Telegraph Deadlock. — In carrying out the work 
of the State in providing the country with proper tele- 
graphie and telephonie facilities, the Postmaster-General 
has obviously many and trying difficulties to overcome, 
principally with the local authorities, whose permission 1s 
usually a condition precedent to Post Office work being 
undertaken within their respective areas. This permission 
is sometimes withheld in the hope of extorting from the 
Post Office some concession as to the way the work shall 
be done, and the result is that the locality affected is 
sometimes deprived of those facilities it has a right to 
expect. The present position of affairs at Fleetwood 
touching the question of telegraphic communication should 
be an object lesson- in such cases. In consequence of the 
refusal of the local authority to allow the Postmaster- 
General to put up telegraph poles in certain streets in the 
town to connect the new Post Office building with the tele- 
graph system of the country, Mr. Chamberlain had threatened 
to stop all communication by telegraph with Fleetwood. It 
appears that the Council agreed to allow iron poles of a 
certain description to be placed from the railway to the 
new post office, but stipulated, among other things, that 
each pole must be lighted with two 16-c.p. lamps and 
painted and repaired every year. With the two latter 
conditions the Postmaster-General disagreed, hence his 
drastic announcement that telegraphic communication 
with Fleetwood Post Office would cease at nine o'clock 
on the night of the 31st ult. This would mean that 
telegrams addressed to Fleetwood would have to be 
delivered from Blackpool, a distance of 10 miles, and the 
senders of the messages would have to pay 1s. porterage. 
To a town like Fleetwood the cutting off of the telegraph 
is naturally a matter of great concern. There is, however, 
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much to be said in mitigation of the official action. Local 
authorities, when the Postmaster-General is carrying out 
improvements which are beneficial to the district concerned, 
ought in their own interests to meet him in a conciliatory 
spirit, and, instead of throwing obstacles in the way, should 
make every concession they consistently can in order to 
lessen the work which the Postmaster-General is called 
upon to perform in that capacity. It seems that a com- 
promise is likely to be effected in the present case, the 
Corporation foregoing their demand that the Post Office 
should bear the expense of the lamps on the telegraph 
poles. Temporary arrangements are to be made for con- 
necting the new post office with the telegraph system until 
the local authority and the Postmaster-General can agree 
on the final terms for the grant of the wayleaves necessary. 


Commercial Wireless Telegraphy. — Whatever 
may be thought of the ultimate success of wireless tele- 
graphy in commercial life, it has this week been shown 
that it may become one of the most important parts of 
journalistic machinery. On Monday the Times published 
two dispatches from its New York correspondent which 
had been transmitted across the Atlantic “by Marconi- 
graph —a misnomer which seems for the time being to 
have obtained official recognition for want of a more 
technical, if less explicit, a title. The dispatches merely 
referred to the Cuban Reciprocity Treaty, but their import- 
ance lies in the faet that they mark the inauguration of the 
first regular commercial transmission of news by Marconi’s 
system of wireless telegraphy. As the Times in a leading 
article observes, they mark an epoch in the development of 
wireless telegraphy. That the Times has confidence in the 
system as having attained to the position of a commercial 
factor is shown by its having made arrangements with the 
Marconi Company upon a contract basis for **a day-by- 
day transmission of mews between the New and the Old 
World." The first messages were sent from the Poldhu 
station, where they had been received from the other side, 
over the private telegraph wire recently granted by the 
General Post Office to the Falmouth post office, and from 
there were wired to the Times office. Notwithstanding 
these three stages, the telegrams were transmitted more 
rapidly than they could have been by cable, and at about 
half the cost. As to the possibility of a public commercial 
service of wireless telegraphy between America and this 
country, this is entirely dependent on the General Post 
Office granting the Marconi Company the same facilities 
for having messages sent from any post office in the 
United Kingdom as is given to the cable companies. In 
the House of Commons on Monday afternoon Mr Austen 
Chamberlain made an important, if cautious, statement 
with regard to this. He said he is prepared, if it is proved 
to his satisfaction that the company are in a position to 
deal satisfactorily with the business handed to them, and 
subject to their compliance with certain conditions required 
in the public interest, to give them the necessary facilities 
for the transmission of telegrams to and from their station 
at Poldhu. He is in communication with the company 
and other departments on the subject, and it is to be 
assumed that the Government have no desire to throw any 
obstacles in the way of the development of wireless 
telegraphy as a commercial commodity. It will be observed 
that Mr. Chamberlain used the word “ telegram rather 
than Marconigram in his statement, and the word 
“telegram ” quite correctly describes a message conveyed 
by the Marconi system. Since penning the above we have 
searched in vain for Marconigrams in further issues of 
the Times, from its New York correspondent. A charitable 
view to take would be that perchance the news from the 
other side has not been of sufficient importance to transmit 


by wireless telegraphy, but it rather looks as if the Times 
has been a little previous in ite promise of a “day-by-day " 
service. : 

New President of the Institution. Mr. James 
Swinburne formally resigned the presidential chair of the 
Institution of Electrical Engineers at the ordinary meeting 
last week in favour of Mr. R. K. Gray, who had been 
chosen by the Council to occupy that office over the time 
of the Telegraph Congress in London in May and June 
next. As has previously been explained, this change has 
been made in order that the Institution may have at its 
head a man so closely associated with telegraphic work as 
Mr. Gray is during the time telegraph engineers from all 
parts of the world are in congress in thiscountry. As Mr. 
Swinburne stated, in asking Mr. Gray to succeed him in 
the chair, the new President has been installed in sufficient 
time to allow of his organising the entertainment of the 
members of the congress in a way which will do great 
honour to the Institution. In accordance with custom on 
such occasions, Mr. Gavey proposed a vote of thanks to the 
late President for the valuable services he has rendered to 
the Institution during his term of office. He remarked on 
the great honour the office of president of the Institution 
conferred on a member who, for the time being, was the 
head of the profession. They all appreciated the able 
manner in which the past-president had upheld the high 
traditions of that office, and he, as a member of the 
Council, could testify to the great business aptitude with 
which Mr. Swinburne had conducted the deliberations of 
the Council, and with which he had managed the aftairs 
of the society. Great professional ability or great business 
acumen compelled admiration, but there were also other 
qualities in Mr. Swinburne which compelled esteem and 
regard. Personally, he could say that the retiring Presi- 
dent during his term of office had shown such an 
amount of tact and courtesy in dealing with all 
the affairs of the Institution that he left behind him 
a body of men, everyone of whom considered him his 
personal friend. To-give an illustration of his remark- 
able qualities, the manner in which Mr. Swinburne, at the 
commencement of his term of office, had headed the deputa- 
tion to the Board of Trade to try to get a revision of the 
Electric Lighting Acts, was a masterpiece of diplomary. 
Mr. Gavey concluded with a sympathetic reference to the 
graceful and generous manner in which Mr. Swinburne had 
retired before the expiry of his term of office, believing 
that in so doing he was studying the best interests of the 
Institution. The proposal was warmly supported by Mr, 
Patchell, who remarked on the comparative youth of the 
retiring President, and expressed a hope that they might 
all live to see him serve them again, when, instead of having 
an abbreviated year of office, he trusted they might be able 
to give him a leap year. The vote of thanks was carried 
by acclamation, and it was some time before Mr. Swinburne 
could gain a hearing to reply, and then he was very brief. 
He could only say that being their president was the 
greatest honour that could be conferred on any member of 
the profession, and in his case, not only had it been a great 
honour, but it had been an immense pleasure. During his 
term of office he had experienced nothing whatever but 
pleasure. In one sense he was very sorry to resign, but 
in another he was very glad, for he could not help thinking 
that in Mr. Gray they would have as good a president as 
it was possible to get. Mr. Gray, having thanked the 
Institution for having elected him president, the ordinary 
business of the meeting was proceeded with. Soon after 
vacating the chair Mr. Swinburne left to take his share 
in doing honour to Sir Wm. White at à complimentary 
dinner, 
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SOUTH LANCASHIRE TRAMWAYS SYSTEM. 


The first constructional scheme of the South Lancashire Prescot, St. Helens, Haydock, Ashton - in- Makerfield, 
Electric Traction and Power Company was inaugurated | Hindley, Hindley Green, and Atherton to Bolton. 
with conspicuous success on Monday last, when, to demon- | Journeying successively through these busy hives of 
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Fic. 1. —Map showing Lines Connected up by South Lancashire Tramway Scheme. 


strate the splendid facilities secured by the scheme for | industry and their satellites of lesser prominence, one was 
intercommunication between the thickly - populated | able to appreciate the immense potentialities of the system, 
industrial districts of South Lancashire, a few cars were | particularly for the carriage of goods, when regarded as a 
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run through without break from Liverpool to Bolton, with | whole. The actual utility of the system for goods trans- 
the co-operative assistance of the various corporations and | port greatly depends, of course, on the harmonious 
local authorities concerned. The cars started at 9.30 a.m. | management of the different units composing the whole. 
from the pierhead, Liverpool, passing thence through | However, the many advantages which the new means of 
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intercommunication affords are bound to be recognised, 
and that being so, we can well leave the question of 
ride co-operation for the common weal to take care of 
itself. 

The company responsible for the development of the 
great enterprise under notice was formed iu 1900, but all 
eredit for its inception must be given to Mr. J. B. Atherton 
and his brother, Mr. Jacob Atherton, who with commend- 
able energy overcame the initial obstacles and carried the 
necesssary Bill through Parliament. The accompanying 
map (Fig. 1) will help to convey to the reader's mind the 
magnitude of the undertaking. This map shows those of 
the company's lines actually opened for traffic and those 
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be mentioned, is fed from the power station of the 
British Insulated and Helsby Cables, Limited. The 
next constructional scheme provides for the extension 
of the tramway system from Bolton to Salford, with 
a second line from Salford to Leigh and Lowton 
to St. Helens, Under their various Acts the company 
have parliamentary powers to construct about 115 miles 
of ‘tramway, which will give a double connection between 
Liverpool and Manchester, and link together the following 
towns and districts: Bolton, Wigan, St. Helens, Atherton, 
Tyldesley, Leigh, Lowton, Newton, Earlestown, Prescot, 
Rainhill, Knotty Ash, Warrington, Astley, Boothstown, 
Worsley, Eccles, Patricroft, Swinton, Salford, Walkden 
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FIG, 5. —Plau showing Arrangement of Plant, 


yet to be completed, together with the lines under other 
control with which they either make or are to make 
physical connection. 
pleted embraces 32 miles of track. The first section, 

10 miles in length, was opened for traffic on Oct. 20, 1902, , 
being operated from the company’s power station at 
Atherton. This section establishes direct communication | 
between Lowton, Leigh, Atherton, Tyldesley, and Bolton. | 
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South Lancashire Tramways Power Station 


Hulton, Hindley, Westhoughton, Abram, Golborne, 
Ashton-in-Makerfield, Haydock, Rochdale, ete. Altogether 


The constructional scheme just com- | 550 miles of tramways will be thus interconnected, serving a 


population of 5,000,000. 

A special service of workmen’s care is run over each of 
the companies’ routes at special rates. Arrangements have 
also been made with the Great Central Railway by which 
passengers can book through to and from all stations on 


The line from Atherton to Hindley was opened on Feb: 7 that railway. By this means the public can combine their 
of this year. The link between Hindley and Haydock is | rail and tram journeys, and travel at cheaper fares than 
now completed, and brings Liverpool into direct tramway , they would obtain by booking for separate journeys over 
connection with Bolton and Wigan through the intervening | the respective companies’ lines. But perhaps the most 
system of St. Helens. The Liverpool and Prescot Light | notable feature of the company’s enterprise is to be found 
Railway, which is under the control of the same company, in the powers obtained to carry all kinds of light and heavy 
was opened in June, 1902. This section of line, it may | merchandise, Arrangements are being made to utilise these 
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wers. In anticipation of important developments in this 
irection, the tramways have been laid as near as poasible to 
the principal mills, factories, foundries, and collieries in the 
district, thus affording at the outset practical advantages 
of the greatest value. It is claimed that a saving of about 
50 per cent. on present rates of carriage to these factories 
could be effected by transferring merchandise at the Liver- 
pool docks direct from the ship’s side to specially-constructed 
truoks, which could be run over the Liverpool Corporation 
tramlines to the South Lancashire Company’s system, such 
traffic to be carried on during the night. A parcels service 
has already been started, and goods up to 5ölb. in weight 
are collected by the ordinary service cars at all points 
through the route, and are delivered hourly from the central 
pote 8 office at Leigh, and by the agents in the outlying 
istriots. 
The scheme, which we shall now proceed to describe in 
detail, has been carried out to the designs and specifications 
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efficiency. Ample space is provided in the boiler-house 
for future extension. Each boiler is provided with & 
full equipment of fittings of the highest class, all parts 
subjected to steam pressure being made of cast steel or gun- 
metal Suitable gangways are arranged for convenient 
access to the fittings on the boilers, with ladders from the 
firing floor. To all the boilers automatic stokers are fitted, 
three of these being of Whittaker's patent sprinkling type 
with self-cleaning firebars, and the other of Messrs. Benniss's 
patent pneumatic type with self-cleaning bars. All the 
stokers are arranged so that hand-firing can be adopted 
should it be found necessary. They are driven by means 
of two electric motors, each of which is of sufficient power 
to alone drive them, and so arranged that either can be 
used in the event of an accident. The motors drive on to 
a countershaft carried across the front of the boilers, and 
for access to the bearings carrying shaft a suitable gangway 
has been provided. A fuel economiser of Messrs. E. Green 
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IId. 4.— Section through South Lancashire Tramways Power Station. 


of Messrs. Kincaid, Waller, Manville, and Dawson, the 
consulting engineers. 


GENERATING STATION. 


The power station is situated at Howe Bridge, in the 
urban district of Atherton. It occupies a central position 
(see Fig. 1) relative to the whole system, and is in close 
proximity to a number of collieries. The disposition of 
the station buildings, adjoining car-sheds, etc., is shown in 
Fig. 2, and the arrangement of the boiler-house and engine- 
room planta, steam-piping, ete., iu Fig. 3 and 4. 

Boiler-House.— In the boiler-house (Fig. 5) there are at 

resent installed four Lancashire boilers, made by Messrs. 
Vates and Thom, each 33ft. long by 8ft. 6in. diameter, 
with two furnaces, 3ft. bin. diameter, constructed for a 
daily working pressure of 160lb. per square inch. The 
size of these boilers is somewhat unusual, but special 
advantages are claimed for them, due to the large size of 
the furnaces and flues, whereby complete combustion of 
the fuel is effected, making them very powerful steam- 
yajserg at the highest attainable rate of economical 


and Son’s latest type is installed in the main flue at the 
back of the boilers; it consists of three groups of 120 pipes, 
each connected together by means of copper expansion 
pipes. The scraper gear is driven by an electric motor 
coupled direct on to the economiser, the driving being 
effected through a worm-and-worm wheel. In the arrange- 
ment of the economiser, provision has been made by means 
of a special arrangement of dampers of the double swivel type 
for ample extension. A special feature in the arrangement of 
the installation is the introduction of a forced-draught appa- 
ratus, consisting of a large Sirocco fan, made by Messrs. 
Davidson and Co., of Belfast, of sufficient capacity to deal 
with the gases from six boilers, and direct-conpled to an 
electric motor of 50 h. p., made by the English Electric 
Manufacturing Company, Limited, Preston. Provision is 
also made by means of dampers for cutting out the fan 
when not required ; also for laying down another fan and 
motor for future extension. The steam-pipes are arranged 
on the ring-main principle, and are constructed of high- 
class wrought.steel tubes with wrought-steel flanges 
riveted on, | i 


The ring main is 10in. diameter, one range being placed 
over the back ends of the boilers, and provided with four 
branches, 7in. bore, to receive the connections from the 


FId. 5. —Boiler House, South Lancashire Tramways Power Station. 


boilers. The other range is carried along the wall dividing 
the engine and boiler houses on the boiler-house side, to 
which branches are attached for the steam supply to the 
several engines. The two mains are connected together 
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FIG. 6. — One of the 500-kw. Two-Phase Alternators, South Lancashire 
Tramways Power Station. 
by a horizontal pipe at the end next to the pump-room, 
and by an overhead pipe at the opposite end, this latter 
being arranged to form an intermediate connection when 
the range is extended. The ring main is divided up into 


sections by means of full-way valves, furnishing ample pro- 
vision for the isolating of the various sections. The con- 
necting pipes from the four boilers to the ring main are 


T 


bent to a special form which affords great elasticity to 
provide for expansion and contraction. The connecting 
pipes are fitted with isolating valves. For draining the 
ring main three water separators are arranged at suitable 

ints, and connected to each is a self-acting trap fitted with a 
y-pass arrangement. Water-gauges are also fitted to the 
separators of the automatic self-closing type with glass 
shields to safeguard the attendant in the event of the 
gauge glass breaking. Provision is also made for draining 
each section of the main in case of isolation from the 
rest of the main. The branch pipes from the mains to 
the engines pass horizontally through the wall between 
the engine and boiler houses, and are each fitted with a 
water-catcher inside the engine- room. From these catchers 
the pipes rise to the stop valves on the respectiveengines. All 
the piping and bends are of lap-weldsd wrought-steel tubing 
with wrought-steel flanges riveted on, and strengthened 
by solid hoops shrunk on the body of the tubes as an 
additional safeguard. The bodies of all the valves are of 
cast steel, and are provided with by-passes. The auxiliary 
steam-range supplying steam to the boiler feed pumps 
and condensing plant is aleo arranged on the ring principle, 
steam being taken from a branch on each of the two main 
sections of the ring main. The feed water is supplied to 
the boilers by means of three vertical compound direct- 
acting feed pumps made by Messrs. J. P. Hall and Sons, 
of Peterborough, one of the pumps being intended as a 
stand-by. Each pump is capable of delivering 3,000 
gallons of water per hour to the boilers when working at 
a speed of 15 double strokes per minute. The pumps are 
provided with air-vessels on both the suction and delivery 
branches to ensure satisfactory running. Each pump is pro- 
vided with a complete set of fittings, including speed counter. 
The water on its way to the boilers is first pumped through 
a feed-water filter of Messrs. Rankine's compound type, 
giving double filtration. Duplicate filters are provided, 
each being capable of dealing with 10,000 gallons of water 
per hour. Each filter is also provided with a by-pass with 
the necessary valves, so that if the filter portion is out of 
action, the supply of water to the boilers will not be inter- 
rupted. The water, after passing through the filter, is 
measured by means of a water-meter of the Kennedy, type. 


478 THE ELECTRICAL ENGINEER, APRIL 8, 1903 


A duplicate is also provided in this case. The feed mains | from either section of a large water storage tank, which 
are in duplicate, the pipes being arranged so that the | is carried on girders over the pump-room, and which 
water is pumped through the economiser and then to the | is supplied with water from the town’s water supply, the 
boilers, or direct to the boilers. Each branch connection | supply being regulated by a ball float valve. As an alter- 
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Fia. 7.— The 500-kw. Traction Generator, South Lancashire 'l'rauiways Power Station. 


to the boiler is provided with a straight-through valve, in | native, the pumps can also draw their supply from a cast- 
addition to the check feed valves on the boilers. A iron hot-well, which receives the water from the condensing 
suitable gangway is provided for access to these valves. plant and the drain water from the steam ranges. The 
The piping is so arranged that either of the pumps can | exbaust pipes from the boiler feed pumps discharge into a 
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Fig. 8.—Synchronous Motot-Generator, South Lancashire Tratuways Power Station. 


feed into either of the duplicate ranges, so that should main pipe carried up to one section of the feed-water 
anything go wrong with either pumps or pipes, the others | storage tank, terminating with a copper coil inside the 
could be brought into use without interfering with the | tank, which serves to heat the water before entering the 
water supply to the boilers. The suction pipes to the | economiser. The feed-water storage tank is capable of 
feed pumps are arranged so that the pumps can draw water | containing 20,000 gallons of water, and is divided into two 


Ps 


equal sections, so that either may be emptied for cleaning 
purposes. Each section is provided with a water-level 
indicator registering in the pump-room. "The hot-well tank 
is constructed in a similar manner to the storage tank, and 
is capable of holding 1,500 gallons of water. It remains 
to add that the whole of the boiler-house equipment aud 
steam-piping has been carried out under contract by Messrs. 
Yates and Thom, Canal Foundry, Blackburn. 
Engine-Room.—The engine-room is 125ft. long by 60ft. 
wide. Its equipment (the whole of which, excepting the 
switchboards, was supplied by Messrs. Witting Bros, 49, 
Cannon-street, London, E.C.) at present includes two 
50-cycle two-phase alternators of 500-625 kw. output at 
7,000 volts when running at 100 revolutions per minute, 
with rope - driven exciters; two continuous - current 
railway generators of 500 kw. and 250 kw. output 
m giving 500 volts at no load and 550 volts 
at full load; one 250-kw. motor-generator, and a number 
of auxiliary machines hereafter described. The alternators 
(Fig. 6) are placed between the cranks of vertical cross 
compound engines, built by the Nuremberg Machine 
Works, having cylinders of 25:6in and 33-5in. respec- 
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Fie. 9. — Auxiliary Machines, South Lancashire Tramways Power Station. 


tively in diameter, with a stroke of 33:5in., the rating 
being 725 b.hp. at the most economical load, and 
920 b. h. p. as the maximum continuous overload These 
engines are of the enclosed type with forced lubrication, 
at a pressure of 20lb. per square inch, the pumps being 
worked from the crankshaft. They are designed for 
working at a stop-valve pressure of 155lb. per square inch, 
with a vacuum of 25in. Under these conditions the con- 
sumption of dry steam is 25:4lb. per kilowatt-hour at full 
load. The high-pressure cylinders are arranged with four 
seated lift valves, while the low-pressure cylinders are pro- 
vided with Corliss valves. The governor acts upon the 
high-pressure cylinder only. The alternators are standard 
revolving field machines, the magnet wheel being of cast 
iron, and having a flywheel effect sufficient to ensure the 
cyclic irregularity not exceeding 1 in 300 at any load The 
wheel proper is of cast iron, while the 60 magnet poles are 
of cast steel, the solid pole shoes being cast with them. The 
armature winding is carried out in holes in the usual manner, 
the coils of the two phases being arranged in two planes, 
and being insulated from the core by means of micanite 
tubes 0°16in. in thickness. 

The continudus-current railway generators are over-com- 
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unded. The 500-kw. machine (Fig. 7) runs at 100 revo- 
utions per minute, and is driven by an engine exactly 
similar to the above-mentioned engines driving the alter- 
nators, except that in this case a separate flywheel of 
15 tons has been arranged for. The steam consumption of 
this 500-kw. set is the same as that of the steam alternators. 
The 250-kw. generator is also driven by a vertical cross- 
compound engine having cylinders of 19in. and 30:3in. 
respectively, with a length of stroke 25':6in. This engine 
has piston valves on the high-preasure cylinder and Corliss 
valves on the low-pressure cylinder. With the exception 
of the valve gear, its design is generally similar to that of 
the larger engines. The armature, in addition to being 
keyed on the shaft, is bolted to the hub of the five-ton 
flywheel mounted alongside. The steam consumption at 
full load of this set is 25·5 Ib. of dry steam per kw.-hour, with 
a stop-valve pressure of 155lb. and a 25in. vacuum. Both 
these direct-current machines are standard, slow-speed, rail- 
way generators with cast-steel magnet yokes and caat-steel 
field poles separately bolted to them. The armatures are 
slotted, the former-wound coils being insulated from the 
slots by micanite tubes. The brush-holders are of the 
reaction type, suitably carried from the yoke rings of 
the generators. l 

The 250-kw. motor-generator (Fig. 8) is also of standard 
design, the motor being a two-phase synchronous machine 
working directly at 7,000 volts, and running at a speed of 
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FIG. 10 Connections to Thury Regulator, South Lancashire 
Tramways Power Station. 
500 revolutions per minute at 50 cycles. The generator is 
of 250 kw., and can be run either as a shunt or compound 
wound machine, a suitable switch pillar ign qul: for 
cutting out the series coils when necessary. When working 
on the shunt this machine will give its full rated output at 
500 volte, while when the compound winding is in use the 
pressure is 500 to 550 volte, The construction of the 
synchronous motor is generally similar to that of the large. 
alternators already mentioned, while that of the direct- 
eurrent machine is similar to the construction of the two 
slow-speed railway generators. The efficiency of this plant 
at full load is 85 to 86 per cent., according to whether it is 
used to convert two-phase current into direct current or 
vice vers. 

The auxiliary machines (Fig. 9) provided in the power 
station in connection with the boosting arrangements 
and battery charging, include a positive feeder booster 
of 56 kw., two 8-kw. negative feeder boosters, a milking 
booster for 240 amperes, and a 40-kw. reversible booster. 
All these machines are driven by shunt-wound motors, 
operating at 500 volts. The reversible booster is of 
Messrs. Thury’s special construction, and is capable of 
working at 240 amperes 130 volts when the battery is 
being charged, and 70 volts and 576 amperes when the 
battery is discharging. Thus the reversible. boosting 
process is carried out automatically, in accordance with 
the requirements of the service and of the external 
circuit with which it isin parallel. The booster armature 
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is in series with the battery across the bus bars, and 
the reversal of the E.M.F., together with the regulation 
of the pressure to the correct amount in either direction, 
is effected by means of a Thury regulator, the connec- 
tions to which are shown in Fig. 10. This regulator, 
briefly described, consists of a regulating resistance for 
the shunt field of the booster, in conjunction with 
a reversing switch, both of which are operated by 
means of a small electric motor. The motor runs con- 
tinuously in cne direction and drives a mechanism which 
cuts out and reverses or introduces resistance into the 
field of the booster, the speed and changing being con- 
trolled by means of a solenoid, which is governed by the 
’bus-bar voltage. Thus, for instance, the contact arm 
of this shunt resistance in the booster field circuit moves 
in one direction and introduces resistance into the booster 


circuit ; then at a certain point in its travel it reverses the: 


connections on the booster field and cuts out resistance as 
required in order to keep the 'bus-bar voltage constant. 
This naturally varies the strength of the booster field in 
either direction, and assists or opposes the battery current, 
in accordance with the requirements of the external load. 
The regulation of the rate at which this arm travels over 
the contacts is extremely rapid, the time taken to move 
right round the dial—that is to say, from the maximum 
charge in the battery to the maximum discharge—being 
something like 15 to 20 seconds. The particular direction 
of rotation of this arm is gcverned, as before stated, by the 
solenoid through a very simple trip mechanism devised by 
Messrs. Thury. 
( To be continued. ) 
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THE DAFT AND WILLIAMS ELECTRICAL 
PROSPECTING SYSTEM. 


In our issue for Feb. 20 we gave a description of the 
method which has been developed by Messrs. leo Daft 
and Alfred Williams for predetermining the position of 
mineral ores. Last week a trial of this system was given 
before some mining engineers and Press representatives 
at the Telacre Mine, near Prestatyn, in North Wales. 
This lead mine has never been a paying one. During 
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Fie. 2. — View of the Bank of the Telacre Lead Mine. 
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the experts above mentioned wished to determine was 
whether the extended lode which had not been opened 
up was more highly mineralised, or if the lode would 
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Fia. 1.— Diagram of Connections of the Daft and Williams System of Ore 
Prospecting. The sending electrodes are much further apart than 
the receiving electrodes, as is not showu above. 


be more valuable if developed at greater depth. For 
the full details of the system we would refer our readers 
to the previous article, and now confine ourselves to a 


Rap. 1 


The tent seen was used for the induction coil, etc. 


the last four years somewhere about 12 tons of lead | description of the prospecting trials made in our presence 
have been obtained, and the lode, instead of getting | on March 27, and to a certain extent to our directions. 
richer, has become poorer as developed, with the result | In Fig. 1 we give the general diagram of connections used. 
that working has been abandoned. The question which | In this instance there was no need to use condensers 
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either in parallel or series with the sending electrodes. 
The frequency of the interrupter was 700 per minute. 
Fig. 2 is a view of the top of the shaft showing the 
winding gear, and also the tent in which the induction 
coil, accumulators, etc, were placed. Fig. 3 is a 
diagrammatic map, sige ie to scale, of the mine and the 
surrounding country where the exploring work was done 
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to two earthing spikes, which were moved round and shifted 
until the lines of current flow had been determined. It was 
expected by the local mining experts that the lode would 
continue in a straight line, passing underneath the stone- 
shed indicated in the map and seen in Fig. 4. When 
working with the two sending electrodes, A and B, we 
found that the potential grade was much more steep at 


Fia. 3.—Rough Map of the Telacre Mine. 


on Friday last. On descending the shaft access was obtained 
to a drainage adit, which carries off at sea-level the con- 
siderable amount of water which came from the lode. This 
calcite lode, in which the lead is carried, has been opened 
up under the heavy line indicated in the sketch plan. It 
was richest at about the centre, and the men were with- 
drawn with the forebreast at the point marked F in the 
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the points marked C and D in the map than farther down 
the field. Working also with the two vertical electrodes 
E and F, the same effect was noted, from which it is to be 
gathered that the lode proceeds in the direction from 
F to C. There were also indications when working with 
the electrodes E and F that there was a considerable body 
of metal under C D. We found that the best way to 


ie era 


y- 


2 


— 


Fia. 4. - View of a Party Testing the Daft and Williams System of Prospecting. The two exploring electrodes seen are connected 
by tlexible wire to the telephones, 


plan. The two sending electrodes at the surface were determine with the telephone the direction of current 


placed at A and B respectively about 110 yards apart. 
Other two electrodes were placed, one at F of the forebreast, 
and one at E, 50 yards vertically above this at the surface 
When measured with an ohmmeter the resistance between 
A and B was found to be 2,000 ohms, and that between 
E and F 8,250 ohms. The field immediately to the right 
of E F was then explored by means of a telephone connected 


flow and also the potential grade in various parts of the 
field was to work with as short a distance between tho 
receiving electrodes connected to the telephone as possible. 
For instance, at the point marked C and D the note given 
by the interrupter of the induction coil could be plainly 
heard when there was only 10ft. between the exploring 
spikes. If D was rotated, it was soon found that the note 
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became inaudible. This showed the direction of current 
flow, which it was found had been rotated by a metallic 
mass from what might be considered the normal for a 
homogeneous substrata. In the same way, if the two 
electrodes were kept the same distance apart, and moved 
down towards the stone-shed, the note soon became 
inaudible. An interesting experiment in the upper corner 
of this field showed what little effect conductors actually 
at the earth’s surface have on the distribution of current 
from the electrodes A B. The fences round the wood, 
and also from the corner, C, to the wood by the stone- 
shed, were of iron wires supported on wooden posts (Fig. 1). 
In order to interfere with the egress of the rabbits from 
the wood, a wire netting was fastened to the fence, and was 
more or less connected to the earth by contact with it and 
by the rank grass which grew up round the wire. We 
found that when the electrode D was connnected to either 
fence, a much louder note was heard than when it was in 
the ground. Developing this, we found that the two fences 
were divided by a gate, and that when the electrode C was 
connected to the fence at the one side, and D to the fence at 
the other, the note was also loud. It then occurred to us 
that the two fences were collecting current from a con- 
siderable area, and were, by discharging it across the gate- 
way, giving the effect of a lode below. 
assistance, we clearly proved that this was not the case by 
short-circuiting the wire netting across the gateway. Even 
when the two electrodes C and D were driven in within a 
foot of the two fences respectively, no alteration in the loud- 
ness of the note could be detected when the short-circuiting 
connection was made and broken. In fact, even when these 
electrodes were within 3in. of the fence, the alteration in the 
loudness of the note when the short-circuit was made was 
apn MD E This shows that an iron fence is not 
an obstruction to this method of prospecting. Other 
experiments in the field proved that the lode proceeded 
roughly in a curved line between F and D. In order to 
determine if more lead would be found by following the 
lode down, experiments were made in the following way : 
Two electrodes were driven a short distance apart into the 
lode as developed. The exploring electrodes were then 
used to test the potential grade in both directions, as it 
was found that nearly all the current returned from one 
extension of the lode. This, in conjunction with results 
obtained from working with the vertical electrodes, E and F, 
led Mr. Williams to predict more lead at lower levels. The 
weak point in this prediction is that the results do not 
distinguish between a small thickness of rich ore and a 
number of stringers containing an equal quantity of 
lead distributed so as to be commercially worthless. In 
time experts in the use of the system may be able 
to judge to a certain extent between these two, 
but in the meanwhile it must be remembered that 
neither of these alternatives can be predicted by any other 
means except by mining. In the Telacre Mine the ordinary 
means of searching for lead have exhausted the share- 
holders’ money and faith. The electrical prospecting 
indicates which way future developments would strike 
richer ground, and we trust that these indications will 
be proved by mining, as was done in the Cwmystwith 
Mine in Cardiganshire. Only in this way will the mining 
world be convinced that Messrs. Daft and Williams only 
prophesy what they know. 


ee 
AN UNSUCCESSFUL EXPERIMENT. 
BY FRED. W. DAVIES. 


Many have been the successful experiments relating 
to the electrical industry of which accounts have been 
iven, telling of their results and industrial applications. 
eso accounts are clearly of value to the industry to 
which they refer. A detailed account of a successful 
experiment is not only of interest from a scientific point 
of view, but is frequently of use, suggestively, to those 
engaged in designing dynamo-electric machines. Moreover, 
it occasionally suggests improvements to other inventors 
working in the same field—this latter, however, not always 
being to the satisfaction of the original experimenter. When 


ith Mr. Williams's 
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it happens, as is not infrequently the case, that an experi- 
ment is unsuccessful, the usual course appears to be for 
nothing more to be said about it, probably with the idea 
that a publication of the facts would be neither interesting 
nor useful. There are, however, some unsuccessful experi- 
ments, an account of which would certainly form interesting 
reading. To make known the details and resulte of an 
unsuccessful experiment would serve the purpose of 
preventing others from wasting time and money on the 
same experiment, and would, moreover, be useful in 
stimulating thought along the same lines. 

Probably there is nothing that would have such a far- 
reaching influence on the electrieal industry as the produc- 
tion of a single-phase, alternate-current induction motor 
having the high efficiency and great starting torque of a 
good continuous-current motor. Indeed, it is unnecessary 
to dwell upon this point, for it is one that is very generally 
felt and recognised. Continuous currents being unsuitable 
for long-distance transmission on account of the difficulty 
of transformation, the problem of long-distance electric 
power transmission has, perforce, to be solved by having 
recourse to polyphase current working—sometimes by itself, 
and sometimes in conjunction with continuous currents—the 
change from polyphase to continuous current being effected 
by rotary converters. The alternate-current motor problem 
ig one upon which much mental energy has been expended, 
and it is not improbable that the alternate-current motor 
will have evolved into a fairly satisfactory machine 
in the course of a few years. ot but that many of 
the motors at present on the market are good—in fact, 


Fic. 1.—Diagram of Motor, showing rotor wound with only one coi], the minor 
section being under the inductive influence of the magnet. 


some of them are excellent. This, however, does not 
alter the fact that there is room for improvement. 

An account of an unsuccessful alternate-current motor 
experiment conducted by the writer some little time ago, 
although not likely to be of any scientific or industrial 
value, may nevertheless—on account of its novelty—be of 
sufficient interest to warrant its publication. In the first 
instance, the distinctive ideas upon which the experiment 
was based will be stated. 

With a continuous current, the amperes in any circuit 
vary directly as the volts, and the only resistance offered 
to the current is the ohmic resistance of the circuit—a 
quantity which depends upon the physical characteristics 
of the material of which the circuit is composed. Stated 


algebraically, C = 7 (where C=the current, in amperes ; 


E = the E.M.F. in the circuit, in volts; and R = the 
resistance of such circuit, in ohms). With an alter 
nate current, however, the case is not so simple. 
The equation for an alternate - current circuit is: 


(where C = the current, in 


VROT L 
amperes; E = the E.M.F. in the circuit, in volts; 
R=the resistance of the circuit, in ohms; ~~ —.= the 
periodicity, or the number of cycles per second; and 
L =the self-induction of the circuit, in henrys). The self- 
induction (L) varies with the current flowing in the 
circuit, and it is clear that the current cannot, in 
this case, vary directly as the E. M. F., as in the case 
of continuous currents. Assuming the pressure to be 
increased in an alternate-current circuit, the current 
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will also be increased, but not proportionately. This 
increase of current will be accompanied by an increase in 
the effective resistance (including under this term the 
x age as well as the ohmic resistance), thus preventing 
the current from varying directly as the E.M.F., as it 
would do in a continuous-current circuit. 

Upon this, and the fact that a copper ring or coil con- 
stituting a closed electric circuit when placed in an alter- 
nating magnetic field in such a position as to be oblique to 
the lines of force of that field tends to turn until its plane 
is parallel to the lines of force, the experiment hereinafter 
to be described was based. 


Fie. 2. Motor, showing rotor wound with one coll as before ; 


—Diagram of 
but with major section under the influence of the magnet. 


It was necessary, in the first place, to provide a field 
magnet (the stator) excited by means of an alternate 
current. Its core was, of course, laminated to prevent the 
generation of eddy currents in it. A two-pole magnet was 
used in this particular experiment, though a multipolar 
ui gs would obviously have served the purpose equally 
well, excepting that the winding of the rotor would have 
been less simple. A reference to Fig. 1 wil make clear 
the method of winding the rotor; which was of the toothed- 
drum type, and had six slots. Upon this three coils were 
wound. Each coil consisted of two sections, which will, 
for convenience, be called the major section and the minor 
section—the major section being wound with a greater 


MINOR SECTION 


MAJOR SECTION 


Fie. 3.—Diagram of Rotor Winding. (For simplicity the back connections 
for one pair of slote only are shown.) 


number of turns than the minor section. In the figure 
one coil only is shown; and, for the sake of simplicity, it 
is represented as having but three turns (two in the 
major section and one in the minor section), though in the 
actual machine each coil consisted of many turns. 

Owing to the peculiar shape of the pole-pieces of the 
magnet, the major section of the coil shown in Fig. 1 is 
practically unaffected by the lines of force. Practically 
the whole of the flux passes through the minor section of 
the coil, setting up an alternating EM.F. init. As the 
result of this, an alternating current flows through the 
whole coil. Now, the plane of the minor section of the 
coil being at right angles to the lines of force projected 
through the rotor by the field magnet, it will have no 


tendency to rotate. The major section, however, will, on 
account of its obliquity to the lines of force, tend to set 
itself so that ite plane is parallel to them, thus causing the 
rotor to rotate slightly in the direction indicated by the 
arrow. 

Turn now to Fig. 2. This shows the same coil in another 
position, this time with the major section embracing the 
magnetic flux of the field net. In this case, an alter- 
nating E.M.F. is set up in the major section of the coil. 
As this section consists of two turns as against one turn 
in the minor section, the E.M.F. is exactly double of that 
set up when the rotor was in the previous position. If 
the current also were doubled, the tendency of the minor 
section to turn in the direction indicated by the arrow 
(here the plane of the major section is at right angles to the 
lines of force; and consequently this section will be inopera- 
tive in this position) would be precisely equal to the turning 
moment of the major section when the rotor was in the 
position shown in Fig. 1, seeing that there are only half 
the number of turns in the minor section (one turn, instead 
of two in the major section). But, as previously pointed 
out, the current does not vary direotly as the E. M. F., 
on account of the effective resistance being increased owing 
to an increase in the current. Therefore, the torque tending 
to turn the rotor in a right-handed (or clockwise) direction, 
when it is in the position shown in Fig. 1, is greater than 
is the torque bonding to turn it in a left-handed (counter 
clockwise) direction, when in the position shown in Fig. 2. 
Therefore, it would appear that there would be a resultant 
torque tending to turn the rotor in a right-handed direction 
if there were a sufficient number of coils on it—say three 
complete coils—to prevent there being any dead centres. 
A diagrammatic representation of the winding of the rotor 
is given in Fig. 3. 

he pole-pieces, it will be noticed, were hollowed out in 
the middle, eaving only the polar horns at all near to the 
rotor. This was done in order that the magnetic flux 
might only pass where it was most wanted—namely, 
through the coils whose planes were at right angles to the 
lines of force. 

Such was the way in which the motor was made. One 
or two slight variations from the foregoing description 
there were, but these were not essential differences. For 
instance, the coils were wound with more turns per coil— 
both in the major and the minor sections—than is shown in 
the annexed diagrams and figures. 

The result of this experiment was negative, absolutely. 
The rotor did not exhibit the slightest tendency to rotate. 
It was found, when there was only one coil on the 
rotor, that the torque was considerably greater when 
the coil was in the position shown in Fig. 1, than it was 
when the coil was in the position shown in Fig. 2. The 
partial rotation which took place when only one coil was 
wound, was in the directions anticipated by the arrows on 
the respective figures. Nevertheless, when all the coils 
were on the torque was nil, notwithstanding the fact that 
the shaft ran exceedingly smoothly in the bearings. 

In conclusion, it may be mentioned, lest any should feel 
tempted to repeat the experiment, that it is impossible for 
a motor constructed on this principle and in this manner 
to work. To discover the reason of the failure of the 
experiment will, perhaps, prove an interesting problem to 
the reader—if, indeed, the reason is not already obvious 
to him. | 


INSTITUTION VISIT TO ITALY. 


The following is the full list of members forming 
the party which started on a visit to Italy this week: 
D Adamson, Hyde; G. L. Addenbrooke, London; H. 
Alabaster, London; A. H. Allen, London; R. S. Allen, 
Bedford; H G. Andrews, Bournemouth; L. Andrews, 
Hastings; F. B. Aspinall London; A. F. T. Atchison 
Englefield Green; C. A. Baker, London; R. S. Ball, 
London? C. H. W. Biggs, London; H. Boot, Tunbridge 
Wells; H. Borns, London; A. von Boschan, Vienna; 
W.A Brodie, San Remo; R. E. Brooke, Rugby; F. T. 
Callis, Sheffield; Jas. Connolly, Manchester; J. T. 
Connolly, Manchester; A. T. Cooper, Reading; *W. R. 
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Cooper, London; Colonel R. E. Crompton (past- 
55 London; P. Dawson, London; J. R. Dick, 
righton; W. Dixon, Glasgow; S. Dobson, London; 


W. H. Donner, London; J. Eck, London; Prof. J. 
Epstein, Frankfort; R. Erskine, London; W. B. 
Esson, London; A. Fawcus, Altrincham; D. Faweus, 


Altrincham ; *W. P. J. Fawcus, Manchester ; T. J. Fielden, 
London; *S. Z. de Ferranti (vice-president), London ; 
H. W. Firth, Chingford; A. Foyster, Edinburgh; *J. 
Gavey (vice-president), London; W. Geipel, Eod. 
Prof. E. Gerard, Liege; *R. Kaye Gray 5 
London; F. A. Greene, London; C. J. Hall, Leeds; R. 
Hammond (hon. treasurer), London; W. E. Hardy, 
London; W. Harling, Dewsbury; J. R. Hewett, London; 
G. Hill, Ashton-on-Mersey ; Colonel H. C. L. Holden, 
Woolwich ; F. J. Howitt, Bowden ; F. H. Jackson, London; 
H. Jackson, Norwich; J. W. Jacomb-Hood, London; C. H. 
McCarthy Jones, Athens; E. M. Lacey, London; F. W. 
Lacey, Bournemouth; G. W. Lowcock, Manchester; 
J R. P. Lunn, Darlington; Prof. M Maclean, Glasgow; 
W. G. MeMillan (secretary), London; W. M. Madden, 
London; E. M. Martin, Hyde; R. B. Matthews, London; 
H. A. Mavor (chairman, Glasgow Local Section), Glasgow; 
G. F. Metzger, Manchester; H. W. Miller, London; 
*W. M. Mordey, London; Dr. D. K. Morris, Birmingham ; 
J. T. Morris, London; G. J. Morrison, London; H. D. 
Munro, Exeter; G. M. Neele, Cheshire; G. H. Nisbett, 
Liverpool; D. Page, London: W. C. Peebles, Edinburgh: 
Colonel F. Pescetto, Genoa; R. S. Portheim, Edinburgh; 
*J. S. Raworth, London; T. Rich, Karlsrühe; L. L. Robinson, 
London; O. F. A. Sandberg, Rugby; P. W. Sankey, London; 
G. M. Sawtelle, London; E. K. Scott, London; W. B. Scott, 
Manchester; R. E. Shaweross, London; O. Shiras, London; 
A. M. Sillar, London; J. C. Smail, Cork; H. Stansfield, 
Manchester; T. Stevens, London; C. Stewart, Bilston; C. 
Stirling, London; A. A. C. Swinton, London; R. Tervet, 
London; B. Thomas, Manchester; Prof S. P. Thompson 
(past-president), London; J. H. Tonge, Preston; R. Tree 
(clerk), London; C. Turnbull, North Shields; A. J. 
Venables, London; C. T. Walrond, London; A. H. 
Walton, London; Prof. W. H. Watkinson, Glasgow; 
A. H. Weddell, Uddingston; H. B. W. Whitmee, London; 
D Wilson, London; J. A. Windham, Gibraltar; S. M. J. 
Wolff, London; A. P. Wood, Manchester; C. H. C. Wood- 
house, Bordighera; E. B. Woollan, Tunbridge Wells; 
J. H. Woolliscroft, Hawarden; W Wyld, Doncaster; 
T. P. O. Vale, Blaenau Festiniog. 

* An asterisk is placed before the names of past and 
present members of council. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on March 12 the follow- 
ing were the candidates balloted for : 


Menbers, —D, Coyle, 63, Warwick-strect, Belgrave-road, S. W.; 
J. Wilkinson, Tramways Power Station, Osborne-strect, Hull. 

Associate Members, —R. Ainsworth, Salford Rolling Mills, Man- 
chester ; E. Calvert, Electrical Engineer's Office, 2, Broadway, Church 
End, N.; S. McLean, Messrs. Crompton and Co., Limited, Salisbury 
House, London-wall, E. C.; C. A. Newton, Full-street, Derby; J. W. 
Parr, Imperial Service Club, Piccadilly, W.; O. N. Robinson, 37, College- 
green, Dublin ; W. Stewart, Physical Laboratory, University, Glasgow ; 

. G. Tomkins, 120, Lexhaiu-gardens, Kensington, W. 

Associates, -A. Baker, 63, Dufferin-avenue, South Circular. road, 
Dublin; J. S. Blackwell, 54, Clarendon-street, Leicester; J. Boyce, 
Electricity Works, Darwen; W. J. Charlton, 31, Bede Burn-road, 
Jarrow; T. D. Frew, 2, King James’s-place, Perth; J. Jamieson, 
1, Keildon-road, Clapham Common; T. W. Storey, 21, Berkeley- road, 
Crouch End, N. 

Students, —CO. R. Allensby, 55, Evering-road, Stoke Newington, N.; 
W. G. H. Cam, Central Technical College, Exhibition road, S. W. ; 
A. W. Deakin, Adcote, Lordship.lane, S. E.; W. R. Ding Balliol 
House, Wentworth.street, E. ; T. Ellis, 5, Hanover-terrace, Kelvin- 
side, Glasgow; R. W. Fowler, 30, Palace.grove Bromley, Kent; 
P. L. R. Fraser, 76, Finborough-road, S. W.; J. F. Gay, Piue Villa, 
Bowes-road, Palmer's Green, N.; A. L. Glegg. Craig Gowan, King's- 
road, Clapham Park, S. W.; M. Hayashi, 4, (irosvenor-gardens, 
S. W.; K. Horton, Faraday House, Charing Cross-road, W. C.; 
W. Howes, 16, Huggard road, Twickenham; C. II. Hughes, 10, 
Queen-square, W. O.; A.J. Munday and T. G. Partridge, Faraday 
House, Charing Cross- road, W. C.; J. G. Potts, Darlington- terrace, 
Cheetham Hill; M. H. Rees, Faraday House, Charing Cross- road, 
W. C.; A. E. Scott, 65, Pennard road, Shepherd’s Bush; F. Smith, 


Cross-road, W. O.; R. E. Wellard, 105, 


Faraday House, Charin 
Reading. 


Southampton- street, 


At the ordinary meeting on March 26 the candidates 
balloted for were as follows: 


Members. — O. F. Domon, 9, Cosbycote-avenue, Herne Hill, S. E.; 
G. Giorgi, Via Farini 5, Rome, Italy; W. M. Madden, Ferndale, 
Hayward's Heath. 

Associate Meinbers, —F. Anslow, 24, Havelock-street, Dowanhill, 
Glasgow; R M. Campbell, 19, Klea-avenue, Clapham Common, 
S.W.; J. D. Carlmark, 298, High.street, West Bromwich; J. M. 
Keenan, Corporation Electricity Works, Taunton; W. H. Le Grand, 
Imbituba, Estado de Sta. Catharina, Brazil; J. F. Magoris, Borough 
Electricity Works, Hampstead; J. F. Pierce, 45, Broad-street, 
Oxford; T. Rich, 104, St. George’s-square, S.W. ; H. Stokes, 25, 
Ringner-avenue, Fulham, S. W. 

Associates, —À. Chester, Box 1,375, Johannesburg, S.A.; E. A. 
Christian, 12, The Woodlands, Clifton Park, Birkenhead; W. F. 
Coaker, 1, Chester-street, Neweastle-on-Tyne; W. T. Dalton, 44, 
Burdon.terrace, Newcastle-on-Tyne; T. J. V. Fielden, Clun House, 
Surrey-strect, Strand, W.C. ; T. H. Flamwell, Church-walk, bible: : 
J. W. Fyfe, Metropolitan Asylums Board, Embankment, E.C. ; C. W. 
Hammerton, electrician, Wemmer Gold Mining Company, Johannes- 
burg; H. H. McLeod, care of New System Private Telephone Com- 

ny, Limited, 37, King William-street, E. C.; C. E. H. Perkins, 

otlake House, Taunton; L. B. Wilmott, Witwatersrand Deep, 
Limited, Box 5 Knights, Transvaal; C. G. Woodley, Goldfields Hotel, 
Johannesburg, Transvaal. 


Students. —H. P. Amphlett, 49, Hillmarton- road, Camden Town, N.; 
W. B. Begg, Faraday House, Charing Cross-road, W. O.; E. F. Cliff, 
Glenelg, Milton-road, Harpenden, Herts; W. P. Crooke, 107, Jesmond- 
road, Newcastle-on-Tyne ; T. Davies, 4, West. de, Newcastle-on- 
Tyne; H. T. Debenham, 38, Waldemar-mansions, Fulham, S. W.; 
E. J. Down, Glengariff, Milton-road, Harpenden, Herts; H. Firth, 
Spen Bank, Cleckheaton, Yorkshire; C. B. Grace, St. Andrew's, 7, 
Laurie Park-road, 8.E.; H. Lillywhyte, 56, Wellington-road, Charlton, 
S. E.; J. F. Mongiardino, 48, Telford-avenue, Streatham Hill, S. E.; 
L. J. Pumphrey, Southside, The Green Tottenham; C. A. Rainsford, 
66, Oseney-crescent, Kentish Town, N. W.; R. G. Thomas, 1, St. 
Paul’s-studios, West Kensington; G. K. Tweedy, 3064, Burdett-road, 
Limehouse, E.; J. L. Wilson, Central Technical College, EK hibition- 
road, S. W.; M. J. Wolff, Ashurst, Sydenham, S. E. j 


TUBE BILLS IN PARLIAMENT. 


CITY AND SOUTH LONDON RAILWAY. 


The Select Committee of the House of Commons presided over by 
Mr. Compton Rickett, on the 26th ult. resumed the hearing of the 
City and South London Electric Railway Bill. 

Mr. Moon, K.C., continuing his address for the promoters, said, in 
reference to an assertion by the Metropolitan Company that the Bill 
would permit of the promoters transferring the undertaking to another 
company, that such a course was not likely, for the City and South 
London tube was only 10ft. 6in. in diameter, and could not receive 
traffic from the London and North-Western Railway. Moreover, the 
gauges were not the same. However, he would be willing to accept 
amendments to make it clear that nothing of the kind was intended. 
The company charged so much per mile, and had only one class of 
carriage. 

Sir Ralph Littler, K.C., stated that the Metropolitan Railway Com- 
pany was considering whetlier it should have only one class when it 
had electrified its line. 

Mr. Turnbull, general superintendent of the London and North- 
Western, was called in support of the Bill, and said that his company 
had no intention of electrifying its suburban system. 

Mr. C. G. Mott, the chairman of the City and South London 
Railway, said that 19,000,000 passenvers were carried by his railway 
last year, and it would be possible to carry twice as many. There was 
a large traffic in the Pentonville and Islington district which required 
accommodation. The real difficulty in the way of workmen's trains 
earlier than 5.30 a.m. was the necessity of repairing the line during 
the few hours when the trains were not running. 

Sir Benjamin Baker, the consulting engineer to the company, 
stated that there would be no engineering difficulty in constructing 
the extension to Euston. As to the Metropolitan Company, he would 
leave a vertical space between the tunnel of the Metropolitan Company 
and his company to be sufficient for the construction of another tube. 
He could not see any objection to a 14 minute service, providing that 
the responsibility of the drivers was relicved by some automatic 
signalling device. 

On Friday the Committee continued their enquiry. 

Mr. W. J. Grinling, chief traffic manager of the Great Northern 
Railway Company, supported the scheme, which, he said, would open 
up a through route between the north and south of London, passing 
through the heart of the City, and also joining up the termini of 
several of the most important railways north and south. IIis com- 
pany were at the end of their facilities as far as the City traffic was 
concerned. 

Mr. John Mathison, general manager of the Midland Railway, 
also gave evidence in favour of the scheme. About 5.000.000. pas- 
Seng rs per year used St. Pancras Station, but their City trate did 
not vo to St. Pancras, but throngh Kentish Town, 

A number of witnesses were called to show the convenience the line 
would be to the localities aflected, including Mr. R. Venner, secretary 
of the Agrieultural Hall Company. ; 
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Mr. C. Jenkins, general manager of the City and South London 
Company, said the return fares for workmen from Euston to Clapham 
‘would be 3d., from Euston to the Bank 2d. return, and from Euston 
to London Bridge 24d. return. This would be a reduction on the 
present fares. At present the Islington section of the railway was 
only used to about a third of its capacity, but the traffic paid. 

The hearing was continued on Monday, Mr. Jenkins resuming his 
evidence. He said that out of the total number of passengers using 
the railway during the day 28 per cent. made use of the Islington 
extension. Their working expenses had been reduced, and with the 
extension to Euston it was anticipated that there would be a further 
reduction, possibly 35 per cent. 

Mr. C. G. Mott, the chairman of the company, recalled, in answer 
to questions, said the estimate for the construction of the Euston 
extension was £399,106. They were asking for a total capital of 
£1,500,000, which would include £900,000, the capital of the Brixton 
Company. 

Cross-examined: There was not the slightest intention of his 
company seeking powers for a further extension to Paddington. 

Mr. A. C. Ellis, general manager of the Metropolitan Company, 
was of opinion that the proposed extension would not be of sufficient 
service to be made to pay, and, in answer to the chairman, said that 
his company was quite prepared to issue through tickets, and also to 
consider the question of a subway, but no proposals had been made to 
them by the Gity and South London. 

On Tuesday, Sir Ralph Littler, K. C., addressed the committee 
on behalf of the Metropolitan Railway Company in opposition to the 
Bill. He suggested that the proper course of this line would be to 
extend northward from the Angel, instead of westward, if there was 
room for it, and asserted that the extension from Moorgate-street to 
the Angel had been a conspicuous failure. The promoters refused to 
give details of the takings north of Moorgate-street, and he submitted 
that a tube costing half a million & mile could not possibly pay if it 
only carried 30 per cent. of its seating capacity. 

The Chairman said the committee's decision would hang prin- 
cipslly on the connection of the line with the great railway termini of 
North London. 

Sir Ralph, continuing, said there was no rational or reasonable 
evidence to show that there was any considerable traffic between 
London Bridge and Euston; the Charing Cross, Euston, and Hamp- 
stead Railway, now in course of construction, would provide all the 
accommodation required. He urged that, whilst not doing the pro- 
moters any good, this extension would do an infinity of harm to the 
Metropolitan Railway Company just at the very time when it wanted 
all the assistance that Parliament could give it, and all the encourage- 
ment that it deserved, both because of its past career and of its 
present usefulness to the publie ; and he would ask the committee to 
say that this was not the time and not the scheme on which they could 
sanction the expenditure of half a million of public money. 

On Wednesday Mr. Moon, K.C., addressed the committee on behalf 
of the promoters. He said the main argument of Sir Ralph Littler 
was that the line from Islington to Euston, if it were sanctioned, 
would not pay. But he submitted that what the committee had to 
consider was the public interest. There was a consideration which was 
fatal to his friend'sargument—they had here got a body of shareholders 
who were receiving 51 per cent. interest from their capital, who, 
if this fresh capital were raised, would receive less than 34 per 
cent. unless the new line paid, and who were willing to run the 
risk and try the experiment. As to the huge suburban traffic 
of the Great Northern, Mr. Grinling had told them it was inoreas- 
ing at the rate of 1,000,000 a year, and that the Great Northern 
would be glad of both the proposed line and the authorised Great 
Northern and City line to help them to deal with the traffic. The 
Metropolitan Railway unsuccessfully opposed the Great Northern and 
City line on many of the grounds now set forth, one being that the 
widened lines of the Metropolitan were for the Great Northern and 
Midland traffic. The proposed extension line would take three years 
to construct, and in that time the traffic problem would be intensified. 

The committee were unanimous in finding the preamble proved, after 
which they adjusted the clauses. 


WATFORD AND EDGWARE RAILWAY. 


On the 26th ult. the Select Committee of the House of Commons 
presided over by Colonel Bowles considered the Watford and Edgware 
Bailway Bill. 

Mr. Balfour Browne, K.C., in opening the case for the promoters, 
said the Bill incorporated a Company with a capital of £300,000 to 
construct an electric railway from Edgware to Watford. The design 
of the promoters was to continue the railway from the Edgware and 
Hampstead Railway, which had been authorised, to Watford. The 
Edgware and Hampstead Railway had been taken over by the Charing 
Cross, Euston, and Hampetead Railway, so that if his scheme were 
now sanctioned and working arrangements were come to between the 
two sets of promoters, a through means of communication would be 
available from Watford to Charing Cross. He believed the Charing 
Cross Company had no objection to a junction at Edgware. 

The Chairman: Your railway obviously would be useless without 
the combined scheme. 

Mr. Balfour Browne replied in the affirmative, and said he was 
bound to withdraw the clause, but he asked the committee, if they 
considered the line was for the public benefit, to see that either under 
the general law or by a special clause in the Bill there was through 
communication. 

After some evidence had been called and some argument between 
counsel, Mr. Roskill (who represented the Charing Cross and Edgware 
Company) said the object of Mr. Yerkes was to provide proper railway 
organisation and not to oppose schemes which did not interfere with 
his own. He was prepared to withdraw his opposition on condition 
that Mr. Browne withdrew Clauses 32, 55, and 54 (which sought to 
compel the Charing Cross Company to work the line), and undertook 


not to introduce such clauses into any other Bill it promoted. If that 
were done, his company was prepared to build a station at Edgware 
large enough to provide for a convenient interchange of traffic between 
the two lines if the Watford Company agreed to pay interest at the 
rate of 5 per cent. on the money which would be necessary to provide 
the extra accommodation. 

red Balfour Browne intimated that the proposal was satisfactory 
to him. 

The committee eventually found the preamble proved. 


GREAT NORTHERN AND CITY RAILWAY. 


The Bill of the Great Northern and City Railway Company, which 
amends the company's Act of 1902 and authorises the raising of 
£450,000 by the issue of 4 per cent. preference shares, came before 
the Depwty-Chairman of the House of Commons and Sir Ohandos 
Leigh (referee) as an unopposed Bill on Monday. 

Sir Chandos Leigh raised the question as to whether interest 
ought to be paid out of capital on preference stock during the period 
of construction. | 

Sir Douglas Fox said there were cases of the interest being paid 
on both ordinary and preference stock during construction. The 
money could not be 11855 all at once. 

The Deputy- Chairman said he would not like to create any precedent, 
and he should adjourn the Bill for a few days so that he might consult 
with Lord Morley on the matter. 


BAKER STREET AND WATERLOO RAILWAY. 


In the House of Commons on Tuesday, on the motion for the second 
reading of the Baker-street and Waterloo Railway (Transfer) Bill, Mr. 
C. Hay moved the rejection of the Bill on the ground that no powers 
should be conferred by any Bill to give over any portion of the under- 
ground system of London to one promoting company—namely, the 
United Underground Electric Company of London. 

Mr. Perks explained that Clause 8 of the Bill, which related to 
this transfer, was to be withdrawn. The whole question for the 
amalgamation of the underground lines would be dealt with by the 
Royal Commission, and the promoters of the various railways would 
act on the report of the Commission. 

The amendment was withdrawn, and the Bill was read a second 
time. 

The directors of the company having decided to apply to Parliament 
for an extension of time within which to open this line for public 
traffic, the Standing Orders Committee have sanctioned the introduc- 
tion of the Bill at this late stage. 


CITY AND NORTH-EAST SUBURBAN RAILWAY. 


The Select Committee of the House of Commons presided over by 
Mr, eee Rickett on Wednesday, commenced the consideration of 
this Bill. 

Mr. Balfour Browne, K.C., on behalf of the promoters, ssid the 
Bill was for powers to construct a railway from a station under Grace- 
church-street, at the Monument, in a northerly direction to Chequers- 
green, with stations at Cornhill, Liverpool-street, Shoreditch, 
Hackney-road, Kingsland-road, Stamford-road, Argola-street, Stoke 
Newington, Caznove-road, Stamford-hill, Seven Sisters-road, The 
Avenue (Tottenham), Lordship-lane, White Hart-lane, and Chequers- 
green. That, which was the main line, was 74 miles in length. 
From Hackney-road there was a branch line in a north-easterly 
direction, which passed under Victoria Park, through Hackney, 
Leyton, Walthamstow, Hiyham-hill, and on to Waltham Abbey. 
The total number of stations on this branch was 18, and the 
distance was 15 miles. The main line would serve a huge building 
estate of the London County Council] at White Hart-lane, and the 
branch line would open up a quantity of building land ca roue. The 
main line (the Monument to Chequers-green) had practically received 
the assent of & committee of Parliament. Although the present 
promoters did not propose to go westward, they came into close 
contact with the Metropolitan (which was going to electrify, and had 
also powers to construct under its own line a lower-level electric line 
to carry people from the West to the City), and also intended to make 
an exchange station with the Central London Railway. Hecontended 
that the proposed lines were absolutely essential to North and North- 
East London. He then went into details as to the large populations 
such a scheme would serve. 

The committce adjourned. 


APPOINTMENTS VACANT. 


à 

Mains Superintendent, South African Municipality. Knowledge 
of underground cables, both high and low tension, £560 per annum, 
May 4, 1903. See advertisement. 

Lecturer in Electricity Technology, Birmingham Municipal 
Technical School, £170 per annum, May 2. See advertisement. 

Lecturer in Mechanical Engineering Subjects, Birmingham 
Municipal Technical School, £130 per annum, May 2. See advertise- 
ment. 

Draughtsmen, Ferranti Limited, Hollinwood, etc. 
tisements. 


Working Foreman, switchboard departinent, London factory, 
able to take full charge. See advertisement. 

Junior Shift Engineers, Bradford Corporation, 45s. per week of 
55 hours, April 9. Norwich Corporation, 558. per week. 


Chief Assistant Engineer, Ashton-under-Lyne Corporation, £150 
per annum, April 14. 


See adver- 
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INTERURBAN TRAMWAYS. 


It has been recognised for years in this country that a 
tramway system in a town only partially utilised the 
advantages of electric traction, and that with the introduc- 
tion of electricity as the motive power we must look to 
tramways as the best means of giving interurban communi- 
cation. This faet has been acknowledged by a large number 
of our municipal authorities, who have succeeded in pro- 
viding trams not only for their own areas, but extensions 
to the surrounding rural districts, to the advantage of both 
parties. Larger schemes of interurban communication, 
however, can hardly be carried out as municipal enter- 
prises. A glance at the map which is given in connection 
with an article on the South Lancashire Tramways in this 
issue will make clear this point. In this map the large 
and enterprising Corporations of Liverpool, Manchester, 
Salford, Bolton, St. Helens, Wigan, etc., are indicated, and 
tramways connecting them are shown. Apart from these 
larger corporations, there are a number of smaller towns 
having electric lighting undertakings, and, in a few cases, 
electric tramways. With such a large number of local 
authorities it would be extremely difficult for any one to 
organise a complete interurban system of tramways, and 
a joint committee for the purpose would be unwieldy—in 
fact, it is extremely doubtful if any such committee-could 
be formed to do pioneering work such as is required in 
organising such a tramway system. This interurban system 
has, however, been successfully carried out by the South 
Lancashire Tramways Company, due to the organising 
capabilities of the Atherton brothers. The company has 
already constructed considerable portions of the lines for 
which they hold parliamentary powers, and on Monday 
last these lines were officially inaugurated. To show 
what can be done, a large number of guests were 
carried from the Liverpool Pierhead to the Bolton 
Town Hall. The cars used for the purpose 
belonged respectively to the Liverpool Corporation, the 
South Lancashire Tramway Company, and the Bolton 
Corporation. The journey of thirty miles from Liverpool 
to Bolton showed how far afield the Liverpool tramcar 
could now go. We believe we are correct in stating that 
for such a through traffic certain agreements with the 
corporations concerned have yet to be made. The object 
of these agreements, apart from through passenger traffic, 
is the conveying of goods direct from the docks at Liver 
pool to the manufacturers’ works scattered over the wide 
area indicated on the map. Such a goods traffic would 
provide a remunerative night load for the tramways system 
both of the company and of corporations. In the meanwhile 
the company has organised a parcel delivery scheme, in 
which the weight of the packages is limited to fifty-six 
pounds, and they are carried by the ordinary passenger 
ears. Even this will be of great service to the industrial 
districts served by this interurban system, and we trust 
that an even more advantageous goods service will be 
inaugurated at a reasonably early date. The instance in 
question shows the advantage which well-organised private 
enterprise has over municipal action as far as interurban 
communication is concerned. "We do not suppose that for 
passenger traffic between Liverpool and Bolton the service 
wil compete with the railways, but for broken journeys 
it will have great advantages which will be highly 
appreciated in the industrial district in question. 
Above all, through communication when obtained is 
likely to give great advantages to the small towns 
which they do not at present possess. The manu- 
facturers in these outlying areas have to pay the 
expense of transhipping both their raw materials and 
their finished products several times between the Liverpoel 
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docks and their factory. When the South Lancashire 
Company has obtained the requisite agreements with other 
corporations interested, these outlying manufacturers will 
be in direct communication with the docks. It is then 
almost certain that the bulk of the raw materials required 
and of the manufacturers’ goods will be carried over the 
tramways at rates which will place these manufacturers 
more on an equal footing with those situated directly on 
railways or canals. This result will be of great service to 
South Lancashire as a whole, and we trust that when the 
above company brings it about it will also share in the 
monetary advantages derived. 


CORRESPONDENCE. 


One man's word is no man’s word, 
Justice needs that both be heard.” 


ELECTRICAL PROSPECTING. 


Sir,—Can any of your readers explain the principle of 
and state what reliability may be placed on Messrs. Daft 
and Williams’s apparatus for finding mineral ores by elec- 
trical methods? Some experiments were carried out by 
Mr. Williams at the Talacre Lead Mine, near Prestatyn, 
on March 26, in the presence of various mining engineers 
and scientific men, and it is reported (see Chester Chronicle, 
March 28) that this invention will save all money in pro- 
specting, and indicate exactly where the veins of ore lie— 
it is even stated that one can tell the difference in the 
receiver between lead ore and zinc blende.— Yours, etc., 

O. F. F. 


[N.B.—A description of the above test will be found in 
this week's issue.—Ep. E. E.] 


LIQUID POLE-TESTING INSTRUMENTS. 


Sir,—I should be very much obliged if any of your 
correspondents could oblige me with the composition of 
the liquid used in liquid pole-testing instruments. I am 
given to understand that it is a liquid of very high 
resistance.  Thanking you in anticipation of an arly 
reply—Yours, eto., Davip Foork. 

169, Palmerston-street, Manchester, March 28. 


PHYSICAL SOCIETY. 


At the meeting of this society on March 13, Dr. R. T. 
Glazebrook, F.R.S., president, in the chair, 

* A Potentiometer for Thermocouple Measurements” was 
exhibited and described by Dr. LEHFELDT. To make a satis- 
factory potentiometer for thermoelectric work, it is essential 
that it shall not introduce a high resistance in the circuit of the 
couple and galvanometer. Most of the potentiometers on the 
market, though good enough for comparing voltaic cells, fail in 
this respect. Dr. Lehfeldt has, therefore, designed an instru- 
ment specially suited for thermocouple work. From the 
positive terminal of an accumulator a current flows to a 
awitch, by means of which it can be sent through 100, 1,000, 
or 10,000 ohms in order to get three grades of sensitiveness ; 
it then passes through 20 coils of 0'1 ohm each, a slide wire 
of a little more than 0˙1 ohm, and through an adjustable 
resistance back to the accumulator. The fixed resistance 
of 100, 1,000, or 10,000 ohms is shunted by a cadmium cell 
and a galvanometer, and the adjustable resistance varied until 
balance is obtained. The thermocouple and the galvanometer 
are then put across any number of the tenth-ohm coils and 
any fraction of the slide wire. Great care has been taken to 
avoid accidental thermo E.M.F.’s, which are the chief trouble 
in using thermocouples. The only metals used in the measur- 
ing circuit are copper and manganin. The position of the 
sliding contact upon the bridge wire can be read by means of 
a vernier to 1/40mm., corresponding to 1/4000 of the unit 
employed, which may be 1,000, 100, or 10 microvolts accord- 
ing to the fixed resistance used. The paper concludes with a 
description of the calibration of the various parts of the instru- 
ment and of the precautions to be taken when using it. 

Dr. J. A. HARKER exhibited and described ‘‘ A Direct- 
reading Polentiometer for ectric Work." The instra- 
ment re nts a form which has been designed and made in 
the National Physical Laboratory. Dr. Harker has expe- 
rienced similar difficulties to Dr. Lehfeldt, and the instrument 


which he has designed is similar in many respects to the one 
described in the previous paper. The main carrent from an 
accumulator flows through a series of resistances, any one of 
which can be short-circuited at will, and then through the 
balancing coils. By means of the adjustable resistance the 
standard cell employed can easily be made to cut off from the 
main circuit a resistance numerically equal to 100 times its 
E.M.F., and therefore one ohm on the potentiometer circuit is 
equal to 1/100 volt always. The balancing coils consist of 
20 coils of 0'1 ohm each in series with 11 coils of 0:01 ohm 
each. Any two of these latter coils can be put ia paraliel with 
a slide-wire of 0:02 ohm resistance. The slide wire is provided 
with & scale of 200 divisions, and as the fall along the wire is 
100 microvolts, 0°1 microvolt can easily be estimated. The 
slide wire acts as a vernier to the small coils. Copper and 
manganin are the only metals used, and the connections are 
made by means of mercury-cups. 

Mr. W. A. Price said there was a great similarity between 
all forms of potentiometers. Electrically they were the same, 
but they differed mechanically. He referred to the large number 
of coils requiring calibration in the instruments exhibited. Ia 
working with sliding contacts in a dusty workshop, it is an 
advantage to immerse the bridge in paraffin oil. The contacte 
are then always good, instead of uncertain and intermittent. 
He had also found that if two silver surface plates were screwed 
together, the contact resistanoe was lees when they were 
immersed in paraffin than when they were in air. 

Mr. WHIPPLE said he had also found that contact resistances 
in oil were less than in air. The oil acta as a lubricator, keeps 
the temperature constant, and the wires wear less. 

De. Watson said the effect of the oil seemed to depend upon 
the shape of the surfaces in contact, or it ought to be an 
advantage to grease the plug: of resistance boxes. After what 
Mr. Price had said with regard to the contact resistance of two 
pieces of silver, it wuld be interesting to work with a resistance 
box in which the plugs were immersed in paraffin oil. 

Prof. EVERETT expressed his interest in the fact that an 
insulating material, such as paraffin, should decrease the 
contact resistance between two metals. He suggested that 
the paraffin drives off the film of air from the metals. 

Dr. Harker asked Dr. Lshfeldt if he had worked with all 
three sensitivities, and pointed out that the middle one was the 
same as that adopted in his own instrument. 

Dr. LEHFELDT said that for small voltages he used the 
highest sensitivity. Inequalities in the slide wire amounted 
to about 1/40mm. of wire. The open scale in Dr. Harker's 
instrument was convenient in place of a vernier. 

A paper on The Measurement of Small Resistances” was 
read by Mr. A. OamPBELL. The object of this paper is to give 
a brief account of a number of measurements of a set of low- 
resistance standards belonging to the National Physical Labora- 
tory. The tests were made partly with a view to comparing 
various methods of measurement. The resistances were of 
manganin, and their nominal values were approximately 0:1. 
The last method was found to be much less accurate than the 
other four. The results obtained from the other methods are 
tabulated in the paper, and show very satisfactory agreement. 

Dr. R. A. LEHFELDT read a paper on A Resistance Com- 
parator.” Objecting to sliding contacts on account of the 
thermoelectric effects they tend to introduce, and irregularities 
slide wires show when a good deal used, the author has substi- 
tuted for the slide wire two coils of 99 ohms each, connected by 
20 coils of 0:1 ohm each. The latter are arranged circularly, so 
that a switch connected to the galvanometer may be set on any 
one of the intervening studs. The galvanometer deflections 
are taken for the two positions nearest balance and interpola- 
tion to 1/100 calculated. In this way an accuracy of one 
part in 100,000 is attainable. The author thinks there is a 
gain of accuracy as well as of convenience in using the interpola- 
tion method. 

— — —— 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission which is enquiring into the question 
of the traffic of London held another sitting at the Oaxton 
Hall, Westminster, on Friday, under the presidency of Sir 
D. M. Barbour. 

Mr. J. H. LukACH, a director of the British Westinghouse 
Company, and promoter of the company which obtained the 
conoession for the Metropolitan Railway of Paris, was under 
examination. He said that French law made a distinction 
between railways depending on the State and railways placed 
under the authority of counties or cities. The former consisted 
of all the important French railway lines connecting various 
counties, thus forming a general network over France, while 
the latter were composed of lines of local interest. Applications 
for concessions had to be directed to the Minister of Public 
Works, who submitted them to the Conseil-Général des Ponts 
et Chaussées, to the Conseil d’Etat, and to Parliament. An 
application in Paris must be made to the Prefect of the Seine, 
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who obtained the county engineer’s report, and submitted it to the 
city council if the line was wholly within Paris, or to the county 
council if it extended outside. Answering the Chairman, the 
witness said negotiations in regard to the present Metro- 
politan Railway were started in November, 1895, and the 
presidential decree authorising the grant of the concession was 
signed in March, 1898. It was a term of the concession that 
the city of Paris should carry out the construction work 
required, and that the track, rolling-stock, and generating 
station should be executed at the cost of the operating company 
under the conditions of a cahier des charges scheduled to the 
concession. A limited liability company was formed with a 
capital of 25,000,000fr., and in January, 1901, the nominal 
capital was increased to 50,000,000fr. The first-class fare for 
any distance was 25 centimes ; second-class, 15 centimes ; and 
second-class return tickets taken before 9 a.m. were 20 centimes. 
The receipts were divided between the city of Paris and the 
operating company, Paris being entitled to five centimes 
on the 15-centime and 20.centimé fares, and to 10 centimes 
on the 25-centime fares. The service was a satisfactory 
one. During the busy hours of the day a 24-minute 
service had been instituted. The service gave intense satis- 
faction to the Parisian public, the carrying capacity being 
„t times insufficient to cope with the requirements of the 
cver-increasing traffic, During 1902 the length of the line 
worked was 17.355 km., and the gross receipts were 10,761,677fr., 
of which 3,577,836fr. went to the city. <A dividend of 6 per 
‘ent. was declared. The capital expenditure per kilometre 
constructed to date was about 3,000,000fr. for construction 
works, paid for by the city, and 1,500,000 for the other work. 
Che Metropolitan consisted of nine lines. The length in opera- 
ion was 11 miles, 15 miles were under construction, and 29 
miles in contemplation. The mode of traction was by electric 
‘notorcars and third rail, with continnous current distributed at 
290 volts. 

In answer to Sir J. Wolfe Barry, the witness said he thought 
‘hat the cost of construction of the remaining lines would be 
velatively greater and the average returns somewhat lower. 
Che cost of a London underground railway was increased 
oy the diversion of gas and water pipes, and he thought 
‘hat was a large sum compared with the total expenditure. 
(n answer to Mr. Gibb, the witness stated that the unsatis- 
t ctory position of the tramway companies in Paris financially 
was due principally to the lowness of the tariff. It was practi- 
ally a 10-centime fare for any distance within Paris. Replying to 
"ir Francis Hopwood, he said there was nothing much t» learn 
trom Parisians with regard to procedure for the authorisation 
«f schemes, or as to the management and handling of traffic 
'roughout the city. More could be learned from America. 
l'he obligations imposed upon the promoters of schemes were 
rhe result of too onerous obligations imposed by the State on 
‘he advice of the municipality. It was a drawback that the 
wierits of a scheme could not be considered without first obtain- 
‘ug the consent of the municipality. The witness further stated 
hat the State was entitled at any time to take a scheme over, 
end the by-laws could then be modified by going through the 
eme process, by which the individual concessionaire could get 
che terms of his concession modified. 

The Commission adjourned. 


—————— E EE Erro — 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 3. 

Toyal Institution.--At 9 p.m., Lord Rayleigh on Drops and 
Surface Tension." 

Zlectro- Harmonic Society.—At 8 p. m., smoking concert, Holborn 
Restaurant. 

Junior Institution of Engineers.—At 8 p. m., ordinary meeting. 
Papers: Greasy Condensation Water as Boiler Feed," by Mr. 
Wm. Paterson ; ‘‘ Evaporation Trials of one of the Water-Tube 
Boilers for the Chilian Ironclad, Libertad, by Mr. H. E. 
Yarrow, 


SATURDAY, APRIL 4. 
Toyal Institution.—At 5 p. m., Lord Rayleigh 
(Lecture VI.) 
Clasgow Scientific Society.-— At 7.50 p. m., annual general meeting. 
Iastitution of Electrical Engineers (Students' Section). At 
5. 15 p.m., visit to the Islington Electric Lighting Station, Eden- 
gro ve, Holloway. 


on '' Light." 


TUESDAY, APRIL 7. 

Iastitution of Electrical Engineers (Manchester Section). —At 
7.5) pam., ordinary meeting, Paper: ‘Comparison between 
Steam und Electrically Driven Auxiliary Plants in Central 
Stations, by Messrs, C. D. Taite and R. S. Downe. 

Institution of Civil Enginoors. At 8 p.m., ordinary meeting. 
Paper tobe further discussed: ‘American Locomotive Practice,” 
hy Mr. Perey Johu Cowan. 

Australian Chamber of Commerce in London. —At 4 p. m., 
Australian Club, 123, Leadenhall-strect, E. C., address by the 
lion. Sir Wm. McMillan, K. C. M. (i., on Preferential Trade and 
Other Matters atlecting Imperial Interests.“ 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


— — —— — 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
uramway work, or construction work; and for each suit- 
ab e question offer one shilling, and for the best solution 
vi any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be earefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


571. What alternative methods are possible of winding the field 
magnets of a balancer set on a three-wire continuous-current 
system, and what are the relative advantages of each ?—DELTA. 


572. Is there any way of preventing the brown plates of secondary 
batteries binding and buckling’ I have tried a good many 
different makes, but not one without this defect. I get a lot of 
work out of my battery, and always charge with a small current, 
but although my maintenance cost is very low I am a good deal 
bothered with the bending and destruction of the brown plates. 
A practical remedy is badly wanted. —N EGATIVE. 

ANSWERS. 


Question No. 564.—The primary of a transformer is fed with rectified 
current at the same voltage as that alternate-current voltage 
for which transformer is built. What effect will be produced at 
the secondary terminals? If the variation of the flux sets up an 
alternating E.M.F. at the secondary terminals, why is the dis- 
charge between the high-tension terminals of an ordinary induction 
coil unidirectional ! 

Best Answer to No. 564 (awarded 10s.).—If a trans- 
former were fed with a rectified current of the same 
voltage as the alternating current for which it was 
designed, the result would be a speedy burn-out. If there 
were no self-induction, the current curve would be of the 
same shape as the impressed voltage curve—1.e., a repeating 
half sine curve. The self-induction by checking the rising 
current and assisting the falling current keeps the maximum 
flatter than it would otherwise be, and prevents it falling 
to zero at the minimum. The result is a wavy curve as 
shown in Fig. 1. From this curve we can draw the curve 


of the E.M.F. of self-induction. While the current is 
rising this is negative, and while falling it is positive. Its 
amount is proportional to the differential coefficient of the 
eurrent eurve, or, in other words, to its steepness. It is 
negative with a rising current and positive with a falling 
one. Its shape is a sort of saw tooth, and it accom- 
plishes a complete wave during a half wave of the current. 
To arrive at the resultant E.M.F. we must add this 
saw-tooth curve to tbe curve of impressed E.M.F. 
Considering this curve further, it is clear that the 
number of magnetic lines added to the circuit during an 
increasing current is the same as those withdrawn from it 
by a decreasing one. Consequently the area of the self- 
induetion curve above the zero line is equal to the area 
below it, and by adding this to the impressed E.M.F. we 
get a resultant E.M.F. which is of the same average value 
aa the impressed voltage, but of a distorted shape. 

Having now determined the resultant E.M.F., we ean 
neglect the self-induction and apply Ohm's law direct. 


Average C 
average resultant E.M.F. average impressed E.M.F. 
resistance resistance 


Thus we see that the current is only limited by the resist- 
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ance, with the result that the transformer takes, with open 
secondary circuit, from 50 to 70 times the normal full load 
current. We have to assume the transformer to stand this 
current for a short time. Then the secondary voltage 
follows the same curve as the E.M.F. of self-induction 
Its periodicity is double that of the original alternating 
current, and, in consequence of nearly all the primary 
voltage being wasted in resistance, its value is only a 
small fraction of what it would be under normal cir- 
cumstances. In the induction coil when the primary 


Fie. 2. 


circuit is closed, the current builds up slowly along the 
logarithmic curve. When it is opened by the quick-break 
interrupter, its cessation is almost instantaneous. The 
current curve or the magnetisation curve, which is similar 
to it, is shown in Fig. 2. The secondary voltage curve is 
the differentiation of this curve, and is shown in Fig. 3. 
As before, the area of the curve above the zero line is equal 
to the area below it, and if the secondary is closed through 
an ordinary dead resistance, the total quantity sent in a 
positive direction is equal to the total quantity sent in the 


Fic. 3. 


negative direction. When, however, the coil is discharged 
through a spark-gap in air or other gas, the low maximum 
in the negative direction is unable to break down the 
dielectric, and the current becomes unidirectional.—W. 


Answer to No. 564 (awarded 5s.).—This is a point that 
has, doubtless, suggested itself to most electrical engineers 
at an early stage of their acquaintance with alternating 
currents, when they would like to combine the ease of 
changing the pressure of the alternating supply with the 
more general usefulness of the unidirectional current. 
But, unfortunately, it can't be done, at any rate 
with mechanism so simple as a static transformer, 
and the answer to the first part of this ques- 
tion is that the effect at the secondary of the trans- 
former, fed with a rectified alternating pressure, will be 
the setting up of an alternating pressure of twice the 
frequency of the original unrectified pressure and of a 
different wave form. This may be explained as follows. 


PRIMARY CURRENT 


oe — mm me SECONDARY VOLTS 
PROBABLE MAGNETIZATION 


Pressure in the secondary is induced in a certain direction 
(call it --"* direction) by the magnetic lines being thrust 
through its coils, and only exists while these lines are increas- 
ing ; when they become stationary the pressure falls to zero. 
This gives us one T semi-phase. Now, any attempt to with- 
draw the magnetic lines already existing will induce a — ' 
pressure, and as the number of lines that can be thrust in 
has a limit, it follows that they must be withdrawn, and 
that the pressure at the secondary terminals will be 


alternately --"* and -. This can perhaps be most clearly 
shown by the usual diagram. Let the full line represent 
the rectified alternating current in the primary coil, assumed 
a sine curve for simplicity. It will also then approxi- 
mately represent the magnetisation induced in the iron of 
the transformer. Now, at the points Athe magnetism is 
for the moment steady, hence the secondary E.M.F. will 
be zero. Between A, and A, the magnetism is rising, quickly 
at first, and more slowly later. This will induce a positive 
E.M.F. in the secondary, large at first, decreasing to zero, 
as shown by the dotted line. From A, to A, the magnetism 
decreases slowly at first, more rapidly later, and consequently 
the secondary E. M. F. will be negative—small at first, and 
increasing to a maximum, and then falling sharply. The form 
of the secondary pressure wave is thus shown by the dotted 
line As a matter of fact, the secondary wave form would be 
more irregular than shown, for with the magnetism only 
traversing a small part of the complete BH cycle, the 
wave form of the magnetism would not approximate at all 
elosely to the sine curve, even if the original impressed 
E. M. F. did. 
With regard to the second part of the question, the con- 
ditions are altogether changed. The primary is supplied 
at constant voltage for a short time, and then the supply 
suddenly cut off The E.M.F. in the secondary depends 
on the rate of increase or decrease in the magnetic lines 
induced by the primary—that is, depends on the rate of 
increase or decrease in the primary current. Now, the 
growth of primary current is opposed by its own self- 
induction, and nothing can be done to hurry it, consequently 
the E.M.F. in the secondary at make is but small, but it can 
be quite suddenly cut off, and the spark which follows and 
prolongs the current can be absorbed by a condenser or 
by breaking under oil, and thus the E.M.F. at break 
may be made very much greater than that at made, 
and as the discharge is usually arranged that the 
E.M.F. at break can just bridge it, the E.M.F. at make is 
not able to pass, and thus the discharge is unidirectional, 
although the pressure is alternating for all that. This can 
most easily be shown by means of the oscillograpb, an 
instrument which traces by means of a spot of light the 
actual forms of the pressure and current waves in any 


UPPENT 


R apart 


~ 
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circuit. The sketch shows the forms of the current in the 
primary and the pressure in the secondary of an induction 
coil, taken from an actual oscillograph photograph. The 
slow growth of the current and the corresponding small 
value of the E.M.F., and the quick drop of the current and 
the large value opposite in polarity to the former of the 
E.M.F., ean be clearly seen. The frequency was 60 per 
second motor-driven break.— T. P. S. 


Answer to No. 564 (awarded 58.).— The shape of the 
E. M. F. wave at the terminals of the secondary of the 
transformer will be the same as that of the rectified 
E.M.F. wave with which the primary is fed. The wave 
form, if plotted, will so lie about the line of zero E. M. F. 
that the sum of the areas enclosed between it and the zero 
line over any complete number of zycles will be zero, reckon- 
ing areas below the axis of time as negative. Fig. 1 shows 
the E.M.F. wave which will occur at the secondary terminals 
if the applied EMF to the primary be a rectified sine 
wave. The two shaded areas are equal, and since the mean 


height of a sine wave is 2.687 times the maximum height, 
T 


we see that for the areas to be equal the maximum negative 
E.M.F. bears to the maximum positive E.M.F. the ratio 
657: (1 - 657), or 657: 565. This ratio of maxima varies, 
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of course, according to the shape of the wave, and may 
have any value. 

It is not very difficult to show that the E.M.F. wave 
will be as stated. First of all, consider the necessity for 
equality of the shaded areas. The E.M.F. induced is at 
any instant proportional to the rate of change of magnetic 
flux in the circuit, therefore the integral of the E.M.F. 
wave over any interval of time will be proportional to the 
total resultant change in the magnetio flux, and it is 
obvious that this must be zero in à complete number of 
cycles; this is, of course, the same thing as saying that 
the positive and negative areas must cancel. Now, the 
baek E.M.F. wave in the primary must also be equal to 
zero when integrated over a complete number of cycles, 
since this also can only be produced by changes of magnetic 


Fie. 1. 


flux. Moreover, the secondary E.M.F. wave and the 
primary baek E M.F. wave will be of the same shape, 
since they are both due to the same flux changes. The 
impressed wave may then be regarded as made up of two 
parts, one a continuous E M.F. of constant magnitude, and 
the other part being of the same shape as the impressed 
wave, but its integral over complete cycles beiug zero. 
This second part will be always equal, but of opposite 
sign to the back E.M.F. (neglecting the voltage drop in the 
primary which is due to resistance). Hence the secondary 
E. M. F. wave is of the same shape as the impressed E. M. F., 
and the frequency of each is, of course, double the frequency 
of the current in the primary before being rectifieu. 

In an induction coil the primary circuit is rapidly broken 
by an automatic contact breaker ; there is then obviously 
no connection between the E.M.F. induced in the coil and 
the E M.F. of the battery during the period of broken 
circuit. What happens can be most easily seen, perhaps, 
by a diagram connecting current and E M.F. values with 
time—that is another wave-form diagram. In Fig.2 a 
set of curves are given showing: A, the wave of primary 
impressed E.M.F.; B, the wave of primary current pro- 
duced; C, the wave of induced E.M.F. in secondary. 


IMPRESSED 
EMF 


PRIMARY 
CURRENT 


INDUCED 
E. M. F. 
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The impressed E. M. F. wave consists simply of periods of 
steady voltage alternating with periods of zero E. M. F. 
The primary current (Curve B) increases during the period 
of constant E. M. F., and tends to à maximum value depend- 
ing upon the resistance of the circuit the resistance in 
this case not being negligible. At the end of this interval 
of time the circuit is broken very suddenly, and the current 
talls rapidly to zero, a spark or small are bridging the gap 
in the meantime. 

Now, the induced E. M. F. shown in Curve C is produced 
by changes of magnetic flux, and since the magnetic flux 
is practically directly proportional to the current in the 
primary, the ordinates of Curve C are at any instant 


proportional to the slope of Curve B; hence we see that 
the induced E.M.F. on breaking the primary current is 
many times greater than the E. M. F. of opposite sign which 
is induced during the comparatively slow rise of primary 
eurrent. This explains why the spark discharge from the 
secondary terminals of an induction coil is normally 
unidirectional, for a high voltage is required to break 
down the air resistance and produce a spark, and obviously 
then the sparking tendency is far greater on breaking the 
primary circuit than at any other time. —SUPERHEAT. 


Answer to No. 564 (awarded 5s). — If a rectified 
alternating voltage be applied to the primary of a 
transformer, the counter EMF. will be an alternating 
one. For a little consideration shows that were it pos- 
sible to generate continuously an unidirectional back 


‘| E.M.F., the change of magnetic flux in the core required 


to produce this would have to be always in the same 
direction, so that when the core became completely 
saturated (supposing the resistance to be small) no 
further unidirectional back E.M.F. could be produced. 
This is exactly what occurs: Assuming the initial mag- 
netisation of the core to be zero, the application of the 
rectified voltage produces for a very short time an 
undirectional opposing E.M.F. As soon as the core 
reaches saturation, however, a further increase of 
induction cannot take place, and the magnetisation 
merely fluctuates between two limits. This fluctuation 
sets up an alternating E.M.F. at the secondary terminals, 
and a timilar counter E.M.F. in the primary, while the 
primary current becomes a fluctuating one whose velue 
never reaches zero. This current would have a very large 
value, however, compared with the normal magnetising 
eurrent, and at full voltage would soon burn out the 
winding. This is because its value is limited chiefly by the 
resistance, the alternating counter E.M.F having little 
effect. It is quite true that the discharge between the 
secondary terminals of an induction coil is unidirectional. 
This is owing to the high E. M. F. induced at break,” 
caused partly by the action of the condenser. This 
E. M. F. is sufficient to cause the current to jump across the 
air-gap, while the E.M.F. at make" is much smaller and 
insufficient to jump the gap. | 

The connections of an induction coil are usually as 
represented in the sketch (Fig. 1) P is the primary and 


G 
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S the secondary. C is the contact breaker with K, the 
condenser, connected across the break. Consider first the 
action of the coil without the condenser. At “make” an 
E. M. F. is applied to the primary. But as P is an induc- 
tive circuit, the current takes time to reach its maximum 
value. The induction in the core, therefore, increases 
comparatively slowly, so that the E M F. induced in the 
secondary is not sufficient to jump the gap, G. At “break,” 
owing to the self-induction of P, the current continues for 
an instant and forms an arc. Despite this, however, the 
current decreases at break" more rapidly than it increases 
at make, and a higher E.M.F. is induced, which ig 
able to spark aeross at G. The action of the condenser 
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intensifies this effect. At “break” the current is shunted 
into the condenser. This action prevents the formation of 
an arc at C, and not only brings the current quickly to 
zero value, but actually causes it to reverse by virtue of 
the stored-up energy in the condenser. Fig. 2 shows 
approximately the wave-forms of induced E.M.F at “make” 
and at “break.” The areas of the two curves are equal— 
i£., / E . di is the same for both. At “make” we have a 
small mean E. M. F. lasting a long time, and at break” a 


FIG. 2. 


larger mean E.M.F. lasting a short time. If the secondary 
of a coil be joined to a delicate galvanometer, no deflection 
will be produced on working the coil, showing that the 
secondary current in this case is not unidirectional.—R. C. 
Question No. 565..—In the case of alternating · current distribution on the 

three-phase system, with three single-phase transformers connected 


up in mesh on the primaries and star on the secondaries, 
with a fourth wire to the neutral point in the latter case, 


HIGH TENSION BARS 


what would happen to the secondary circuit if the primary or 
secondary of one of the transformers burned out? The primaries 

are connected by fuses on the high-tension sideas per diagram. 
Best Answer to No. 565 (awarded 10s.).—The burning 
out of one phase of either the primary or secondary takes 
all the load off that phase, and slightly reduces the 
secondary pressure on the other two phases. These two 
phases are not otherwise affected, and will continue to 
supply the apparatus connected to them without interrup- 
tion. Under ordinary conditions, before the breakdown 
(Fig. 1) the secondary neutral wire will carry no current if 


ALTERNATOR 
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the three phases are supplying equal loads, for the vectorial 
sum of three equal sine currents with 120deg. phase dis- 
placement is equal to zero at every instant, the sum of the 
instantaneous currents of two of the phases being always 
equal and opposite to the instantaneous current of the 
third phase, and thus leaving nothing to flow along the 
neutral wire. 

As soon as the breakdown occurs, the current in one 
phase, of course, ceases, and then the vectorial sum of the 
currents in the other two phases must flow along the 
neutral wire. Now, the vectorial sum of two equal 
currents with 120deg. phase displacement is equal in 


amount to either of the currents (see Fig. 2 or Fig. 5) 
so that the neutral wire will have to carry the full 
current per phase after the breakdown. As the neutral 
wire is usually of much smaller area than the main leads, 
a considerable resistance drop may occur with the above 
current passing, and it is this drop which causes the 
lowering of the secondary volts on the remaining two 
phases. To obtain the actual effect on the secondary 
voltage of this additional resistance drop (which is at a 


RLSULTANT 
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phase angle of 60deg. to the current in either phase), some 
such diagram as Fig. 4 may be employed. A B represents 
the direction of the current of one of the pbases; A C 
represents the required secondary big at the end of 
the line to any scale, the angle $ being the angle of phase 
displacement between secondary volts and amperes (if 
the load is non-inductive, A C will lie along A Bj; C 

is the resistance drop per phase in the secondary 
winding and one conductor; D E is the reactive 
drop per phase in the secondary winding and one 
conductor; E F, at 60deg. to A B, represents the 
resistance drop in the neutral lead; and F G, at right 
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angles to E F, reactance drop in the neutral lead. Then 
A G is the no-load voltage per phase which will be required 
in order to obtain A C as the full-load voltage at the end 
of the line, and A G-A C is the voltage drop between 
ro load and full load. Under ordinary conditions (before 
the breakdown) the drop would only be A EA C.—Q. 


Answer to No. 565 (awarded 5s.).—If a burn-out occurred 
on either the primary or secondary of one of the trans- 
formers, practically the only result would be to cut off all 
the consumers supplied from that leg of the winding in 
which the fault develops. Fig. 1 shows the secondaries of 


A 


4. 


N 


N° 2 c 
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the three transformers connected up in star fashion, A, B, 
and C being the three “lines,” and N the neutral wire. 
Suppose, now, the burn-out occurs in the primary of trans- 
former No. 1; this simply means that no voltage is 
developed in the secondary winding of transformer No. 1; 
and, therefore, the line À and the neutral wire, N, are 
always at the same potential, and, therefore, all consumers 
connected up between A and N are practically cut off from 
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the supply. The only effect that will be produced in the 
other legs of the secondary system is that, if we assume 
that the load was equally balanced on the three legs before 
the burn-out, now, instead of having no current passing in 
the neutral wire, N, we shall have an alternating current in 
it of magnitude equal to the current in either B or C, and 
midway in phase between these two phases. This may easily 


“ star connected one for maintaining a three-phase supply 
temporarily while the faulty transformer is replaced. R. C. 


PERSONAL. 


be seen from a diagram of rotating vectors, as in Fig. 2. 


It we let the current in line B be represented by the vector 


OB, then current in line C will be represented by OC, 


making an angle of 120deg. with OB. Then the resultant 


of these will be a rotating vector, O D, equal to O B and 
O C, and midway between them, whilst the current in the 
neutral wire, N, must be equal and opposite in phase to 
O D—that is, it is represented by ON. This will increase 
the fall of voltage in the mains a little, especially if the 


neutral wire is of a smaller cross-section than the others, 
since we have now some volts lost in the neutral which 
we had not before, but this will not be very large. If the 
burn-out occurs on the secondary of No. 1 transformer, 
exactly the same result will happen, since in this case, 
though there will be a difference of potential between 
line A and neutral, N, yet the circuit being broken in the 
transformer, no current can pass through consumer's lamps 
connected across A and N ; therefore, this leg of the star 


will be idle and eurrent thrown on to the neutral wire as 
before. W. S. P. 


Answer to No. 565 (awarded 58.).— If one of the three 
transformers burns out in either primary or secondary 
winding, a rush of current into the primary will be the 
immediate result. The primary fuses (one or both) will 
blow and cut the transformer off from the mains. If the 
load consists of lamps only, those connected between the 
burnt-up transformer and the neutral will simply be extin- 
guished, and nothing more will happen. The secondary fuses 
will not blow, because there is no tendency for the other 
two transformers to drive current through the damaged 
one, as there would be if the secondaries were ‘mesh ” 
connected But, on the other hand, if there are induction 
motors, synchronous motors, or three-phase transformers 
connected to the secondary system, these will act as natural 
balancers, and in attempting to restore balance in this case 
will blow the secondary fuses of the damaged transformer. 
The motors will continue to run on single phase, because 
the third phase, although disconnected from the source of 
supply, will act as an equaliser, and those motors more 
lightly loaded will generate eurrent to help the others. 
The lamps connected between the third phase and neutral 
will eontinue to burn dimly, using current generated by 
the motors. Jt is interesting to compare with the above a 
system mesh connected on both primary and secondary. 
Here, if a transformer burns out, it is promptly cut out by 
the fuses on both primary and secondary. The remaining 
two transformers continue to supply three-phase current, 
even if there are only lamps connected. Thus, three-phase 
transformation is accomplished with two transformers, 
though in a more inefficient manner than with three, as 
even with a lamp load there is 30deg. difference of phase 
between current and pressure in both transformers. One 
transformer carries a lagging and the other a leading 
eurrent, so that if there is much magnetic leakage in the 
transformers, one will raise and the other lower its voltage, 
and unbalancing will result. In spite of this, however, a 
“mesh” connected secondary system is better than a 


Last week we noted that the Mansfield Town Council had appointed 
Mr. E. H. Hew chief enginecr at the electricity works. This should 
read, ‘‘The Mansfield Town Council have appointed Mr. E. Holcombe 
Hewlett chief engineer.” 

The Rathmines Urban District Council have increased the salary of 
the resident engineer, Mr. G. F. Pilditch, to £250 per annum, and 
the assistant engineer's to £150. 

Mr. Charles Fisher has been appointed canvasser for electric light 
consumers outside the compulsory area at Barnstaple. 


COMPANIES’ MEETINGS AND REPORTS, 


CALCUTTA TRAMWAYS. 


The accounts for the year 1902 show gross receipts £88,538 ; expen- 
diture under all heads, £56,916 ; and a revenue balance of £31,621. 
The directors recommend that a dividend of 4s, per share be paid 
upon the old shares and 1s. per share upon the new shares, being at 
the rate of 4 per cent. per annum, free of income tax, which will 
absorb 215,613, and that £1,181 be carried forward. The report 
states: '' For the first half of the year the entire system, with the 
exception of Kidderpore, open for three months, and Chowringhee for 
two weeks, continued to be run by horse traction, and it was not until 
the second half-year had well advanced that the advantages of electric 
traction commenced to be felt, and then to their full extent for only 
about one month. What these advantages are may be gauged from 
the fact that, whereas for the first half-year the number of passengers 
increased by about 500,000 and the receipts by £3,500, for the second 
half-year the increases were upwards of 1,500,000 and £12,500 respec- 
tively over the corresponding period in 1901.” 


BARCELONA TRAMWAYS. 


The report of the directors for 1902 states that the total receipts 
were £124,507; less working expenses, £80,380; gross protit, 
£44,127; deduct loss on exchange, £12,826 ; add amount carried 
forward from 1901, £1,709; balance, £35,010. The traffic receipts 
show an increase over those of 1901 of £18,419, and the expenses an 
increase of £10,345. The number of passengers carried was 38,355,130 
against 33,787,925 in 1901. and 27,959,547 in 1900. The miles run 
were 3,515 467 against 3,275,440 in 1901, and 3,126.938 in 1900. The 
balance at the credit of revenue account for 1902, after deducting 
loss on exchange, is £31,301, to which is added £1,709 from the 
previous account, making a total of £33,010. Of this sum the service 
of the debentures and of the debenture stock has absorbed £10,360, 
interest on loan £91, and the dividend on the preference shares 
£5,000. The directors have plaved the sum of £5,000 toa renewal 
fund, and they now recommend the payment of a dividend on the 
ordinary shares at the rate of 5 per cent. per annum (10s. per share), 
and that the sum of £2,558 be carried forward to next account. 
The conversion of the Easanche Company’s lines to electric traction, 
commenced early last year, was sufficiently advanced to admit of one 
section being run with electric power in September, and the remainder 
was finished bv the end of the year. The Barcelona Company took 
over the working under the new agreement on Feb. 27, 1902, and the 
10 months resulted, as was to be expected under the circumstances, in 
4 loss, arising mainly from the disturbance of the traffic during 
construction and the expense of mule traction. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER. 


The accounts of this Company for 1902 show an available balance of 
£3,468, from which the directors recommend the payment of a dividend 
of 5 per cent.; that £1,000 be placed to a reserve fund for the renewal 
of plant; and that the expense of placing the new capital, amounting 
to £636, be written olf, leaving a balance of £147 to be carried forward 
In order to provide for future extensions, it is proposed to increase the 
capital to £100,000 by the creation of 10,000 new shares of £5 each. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


The report of the directors for 1902 states that total receipts 
amounted to £150,267, an increase of £3,055, and expenditure to 
£88,619, an increase of £907, leaving a balance of £61,648, an increase 
of £2,148. This balance, with the amount brought forward from lut 
year, £1,976, has been carried to net revenue account. After pro- 
viding for debenture stock and other interest, aud placing £5,000 to 
the credit of renewals fund (thereby raising that fund to £11,000), 
and providing for a loss on sales of old stores, etc,, there remains a 
balance of £33,833 at the credit of net revenue account. Au interim 
dividend of 3s. per share on the ' A" preference shares was paid in 
October last, and the directors now recommend the payment of a 
further 3s. per share, making the full dividend of 6 per cent. on these 
shares for 1902. An interim dividend of 3s. per share on the B“ 
preference shares was also paid in October last, and the directors now 
reconunend the payment of the balance of 58. per share, making the 
full dividend of 6 per cent. for 1902. together with a further dividend 
of 74 per cent., or 78. 6d. per share, thereby clearing off the arrears 
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of dividends on these shares. These will absorb £20,437, leaving a 
balance of £3,270 to be carried forward to next account ; 3,121,559 
miles were run, 14,048,586 passengers carried, receipts from which 
were £149,950. The average premium on gold was 153°50 per cent., 
as compared with 133 in 1901. 


GUILDFORD ELECTRICITY SUPPLY. 


The directors' annual report calls attention to the greatly improved 
position of the Company. The revenue account shows a balance of 
£1,194. 1s. 7d., after allowing £200 for depreciation, £64. 5s. 9d. for 
preliminary expenses written off, and £150 towards meeting the cost 
of an action brought agains the Company by adjoining landowners 
claiming ownership of the read which is the only entrance the Com- 
pany has to its works. The gross revenue for the yesr was £3,312. 15s., 
being an increase of £817. 8s. 2d. on the previous year, equivalent to 
upwards of 32 per cent. The normal expenditure at the same time 
shows no appreciable increase, except in the items of salaries, wages, 
and repairs. Out of the balance of £539. 38. Ad. shown by the net 
revenue account, the Board recommend the payment of a dividend of 
3 per cent. on the ordinary shares, carrying forwerd a balance of 
£135. 13s. 4d. Mr. Ferdinand Smallpeice was elected a director in 
June last to fill a vacancy. Dr. Russell and Mr. Smallpeice are the 
directors retiring by rotation. They both offer themselves for 
re-election. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER. 


The directors’ report for 1902 states that the progress of the year 
has been very satisfactory, the connections having increased from 
22,170 to 28,081, an increase of 5,911 equivalent 8-c.p. lamps. The 
result of the year's trading, including a balance of £30. 118. 8d. 
brought forward, shows a net profit of £35,101. 9s. 9d., and after 
paying interest on debentures and loans (£2,046. 9s. Ad.), there is a 


surplus of £1,055. 0s. 5d. The directors recommend a dividend of 


4 per cent., absorbing £802. 12s. 2d., the placing of £200 to the 
reserve fund for renewal of plant, and the writing off of £29. 8s. 8d. 
preliminary expenses, leaving a balance of £22. 19s. 7d. to be 
carried forward. Last year’s dividend and addition to the reserve 
were the same. 


MARCONIS WIRELESS TELEGRAPHY. 
Colonel Sir Chas. Kuan-Smith presided over the ordinary general 


meeting of the shareholders in this Company at the Cannon-street 


Hotel on Tuesday. 

The Chairman, in moving the adoption of the report, said they 
were now on the point of concluding final arrangements with the 
Admiralty and the Post Office. These arrangements would result in 
placing the fleet, as far as regarded wireless communication, in a posi- 
tion far ahead of that occupied by any other navy in the world. The 
final draft contract was now in the hands of the solicitors. As regarded 
the Post Office, the directors trusted that before long the Company 
would secure the all-powerful co-operation of that Department in 
opening Transatlantic communication to the world, on much the same 
general conditions as those which had been granted to the various 
cable 17 0 The directors themselves, however, were as yet 
una ware of the character of these conditions, but they were not likely 
to be of a nature which the directors could not accept. The past 18 
moaths had covered a period of the greatest activity in the operations 
of the Company, and for the first time the income of the Company 
had exceeded their expenditure The Company now found themselves 
in a T to reap commercial benefit from that which, it was antici- 

ted, would prove the most valuable part of their system—namely, 

ong-distance communication. He then referred to the arrangement 
come to between the Company and the Times newspaper, which is 
dealt with in another column. Ooncluding, he observed that the 
directors contemplated the future of the Company with hope and 
confidence. 

Mr. John Mooney seconded the motion. 

Mr. Maroont afterwards addressed the meeting. In the course of 
his speech he said that certain extensions of the plant at the Trans- 
atlantic stations were necessary before they could carry out commercial 
work on a large scale, but now that they had come to an understandin 
with the British Post Office as to the attitude he believed it woul 
adopt towards this enterprise these additions to the plant would be 
pushed forward with all possible speed. He desired again to express 
his own and the Company's indebtedness for the assistance rendered 
to him by the Italian Government, and especially by the Italian navy, 
in the carrying out of his tests over very long distances. The Italian 
Government had decided to entrust him with the erection of a large 

wer station in Italy for communicating with America, and the 

talian Parliament had just voted a sum of £32,000 for this 
purpose. The Italian Government had also agreed not to use for 
commercial purposes, or allow to be used in connection with any 
of their stations, during the next 14 years any other system 
of wireless telegraphy than that which bore his name. He 
went on to reply to criticisms from the cable companies. The 
objections raised against wireless telegraphy completely changed 
their character as one criticism after another was shown by results 
to be worthless. Thus, in 1899, he succeeded in telegraphing 
through space for the first time between England and France. Ques- 
tions were then asked by almost everyone whether it might not be 
possible to work wireless tel hy across the Atlantic. The very 
notion of this was at once decried. as a wild-cat dream by chairmen of 
cable companies, and at their meetings it was gravely declared that, 
in order to clear or surmount the curvature of the earth (a condition 
which these learned experts appeared to consider essential) it would be 
necessary to erect towers at each end several miles high. The earth 


had certainly not become flat during the last three years, but no such 
fantastic towers had 
ment which was then declared so impracticable ; in point of fact no 
greater height was now required for talking across the Atlantic than 


been found necessary to complete the achieve- 


was employed to telegraph across the Straits of Dover in 1899. He 
next referred to the objection raised that the working of power stations 
would paralyse the work of the ship-to-shore stations all round the 
coasts, and quoted a passage from Dr. J. A. Fleming’s recent lecture 
(vide last issue) with a view to showing that no such interference 
existed when up-to-date instruments were used. To pass to another 
int, it had been said by interested parties that excessive secrecy was 
eing observed as to the working and the results obtained at the Com- 
pany's shore stations. He was pleased to mention in this connection 
that Lord Kelvin and Prof. Fleming, and, he hoped, Lord Rayleigh 
also, were shortly going to witness the operation of long-distance wire- 
less telegraphy, as well as a repetition of the non-interference tests, already 
reported upon by Prof. Fleming. The progress of the development of 
wireless te egraphy had been and continued to be exceedingly rapid, 
and already it had surmounted a large number of the objections which 
had been brought against it, and of the difficulties, whether founded 
on imagination or in reality, with which it had been opposed. He 
would be the last person to say that there did not remain a field for 
vast improvements, or that there were not yet difficulties to be over- 
come ; but, since so many had already been faced and in due course 
demolished, he was confident that it would not now be long before the 
most important of the remaining difficulties would be likewise con- 
quered, and wireless teiegraphy was on its way to the rapid attain- 
ment of a ition of such importance and utility to civilisation as, 
perhaps, only very few of those present could as yet foresee or realise. 
The Chairman then put the resolution, and it was carried unani- 
mously ; and at an extraordinary general meeting held immediately 
afterwards a resolution was passed authorising an increase of the 
Company's capital to £300,000 by the creation of 100,000 shares of 


£1 each. 


BRUSH ELECTRICAL ENGINEERING. 


of the shareholders was held on the 30th ult 
ictoria-embankment, Lord Vaux of Harrowden 


e 


The annual meetin 
at Hamilton House, 
presiding. 

The Chairman, in moving the adoption of the report, which 
appeared in our last issue, congratulated the shareholders on the 
improvement in the profit and prospects of the Company. Their net 
improvement over 1901 was £6, 131, He commented on tlie state- 
ment by the auditors that, although further petents had been allowed 
to lapse and no new patents had been acquired, the item of patents 
and goodwill remained at £181,397, the figure at which it stood on 
June 30, 1897. The Board were, he said, alive to the importance of 
this figure, but it was only right that the shareholders should clearly 
understand that the amount did not represent a valuation, but was 
merely a statement of the sum at which the patents and goodwill stood 
in the books. It would be impossible to make a useful valuation of the 
item; the proper way to deal with it was to build up a substantial general 
reserve, and it would have been noticed that the Board had placed a further 
£5,000 to general reserve for 1902. Speaking generally, the efforts of 
the Board were being mainly directed to the improvement of the Jom- 


 pany's manufacturing, contracting, and trading business. Recoguising 


that steam-turbines were probably destined to play an important part 
in the future of electrical engineering undertakings, a license to manu. 
facture machinery of this class under the Parsons patents had been 
acquired, and the Board looked forward to an accession of business in 
this direction. Another department of the Company was the con- 
struetion of polyphase generating and distributing machinery. Hitherto 
the demand for polyphase apparatus in this country had been limited, 
but the system had made enormous headway on the Continent and iu 
America, and it was bound to do so in this country before long; 
indeed, for many applications, such as lengthy electric tube and surface 
railways, and for long-distance power transmission, the system was in 
many casts the only practical one. The output from the Company's 
car and truck shop had been larger during the t year than ever 
before. They had recently built some fine carriages for the Great 
Northern and City Electric Railway, and had just completed the 
delivery of two trisl trains for Mr. Yerkes in connection with ths 
electrification of the London underground system. A considerable 
amount of electric traction work was in prospect, and the directors 
looked forward with confidence to the Oompany’s securing a large 

roportion of the ordera for the plant and rolling-stock which would 

e required. A contract department had been organised during thu 
past year, and several important contracts were already in hand, and 
others were in course of negotiation. During the period under review 
an automobile department had been started, and had made satisfactory 
progress. | 

Mr. J. 8. Raworth seconded the motion, which was adopted. 


MERSEY RAILWAY. 


The half-yearly general meeting of the shareholders was held at 
Worcester House, Walbrook, on Tuesday, Mr. 8. G. Sheppard pre- 
siding, who presented a statement by Mr. J. Falvoner, the chairman 
of the Company, who was unavoidably absent. 

In this statement the chairman said: 5 the works necessary 
for electrical traction were now far advanced. The Board had ra 
that by this time working by ipid would have commenced, but 
for various reasons it had been delayed. As thegervice, the 
Board had resolved to adopt the policy of giving to the public the 
maximum of convenience alike as regards frequency of trains, comfort, 
and brightness. When the electrical traction came into operation 
there would be a three minutes’ service each way between Birkenhead 
and Liverpool continuously from morning to night.. The carriages 
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were models of comfort as regards accommodation, smoothness of 
running, and the brightness of their lighting. Electric lights were 
being placed throughout the whole length of the tunnel. The runnin 
of the trains would be accelerated between James-street, Liverpool, 
and Hamilton-square, Birkenhead, so that the time from station to 
station would only bo 2 minutes 10 seconds. A series of trial runs 
had been made with the electrical plant, which had shown the pos- 
sibility of fulfilling the required conditions. The difficulties of ventila- 
tion, which had hitherto proved so serious an obstacle to the success 
of the Company, would be removed. Provision was being made for 
any occasional ventilation wbich might be neoan Uy electrical fans. 
When these changes were eftected the Oompany would enter upon a 
new era. The Board were not yet in a position to fix definitely the 
date when the inauguration would take place, but matters were so far 
advanced that the Board of Trade inspection would, it was hoped, be 
made within a few weeks. He moved the adoption of the report (which 
appeared in our last issue). 
Mr. R. Cooper seconded the motion, which was adopted. 


FOLKESTONE ELECTRICITY SUPPLY. 


The annual meeting of the shareholders in this Company was held 
at the works on Wednesday last week, Mr. G. Spurgen, J.P., pre- 
siding. The directors’ report appeared in our issue of the 20th ult. 

The Chairman, in moving the adoption of the report, said the 
Company was in a very satisfactory condition. The third time he 
had the pleasure of meeting the shareholders the directors were able 
to declare a dividend of 4 per cent. Since then they had paid 4 and 
44 per cent, and now they were declaring 5 per cent. The 
increase in lam pe the year had been equivalent to 8,167 
8-c.p. lamps. They had hoped to instal 500 lampe per month; 
but he was pleased to say that the average for the year had 
been 600 lampe per month. At the end of 1902 they had 
40,699 8-c.p. lampe, or their equivalent, installed. At the end of 
February the total was 41,463, and they had at that time applications 
for 7,066 more 8-c.p. lamps. During the year 75,928 units were sold, 
and the Company had on their books 176 consumers. They had 
recently raised 5,000 shares of £5 each, being part of the 10,000 
preference shares which the Com pany took powers to raise ; and they were 
over-subecribed. They had no difficulty whatever in getting money. 
The additional money was required for further extension of the light 
in Folkestone, to pay off the bank overdraft, and also to provide for 
the Hythe lighting. The onpa ny had taken over the order of the 
Hythe Oorporation. On the whole, he thought they might congratu- 
late themselves this year on paying a 5 per cent. dividend and having 
such good prospects. 

Alderman Penfold seconded the motion, which was adopted. 


NORTH STAFFORDSHIRE TRAMWAYS. 


The ordinary general moeting of the shareholders in this Company 
was held at Donington House, Norfolk-street, on the 30th ult. 

Mr. Emile Garoke presided, and, in moving the adoption of the 
report and accounts, stated that, in accordance with the agreements 
entered into with the Potteries Electric Traction Company, 26, 700 
first and £9,900 second debentures had been issued to that company, 
in part repayment of the expenditure on the electrical equipment of 


the tramways. The Company had now issued the whole of that class 
of capital—namely, £100,000 firet and £40,000 second mortgage 
debenture bonds. 


Mr. Bond seconded the motion, which was adopted. 
Mr. Garcke then resigned the chair in favour of Mr. Bond, whose 
election was confirmed. 


KIDDERMINSTER AND STOURPORT ELECTRIC 
TRAMWAYS. 


The annual meeting of the shareholders was held at Donington 
House, Norfolk-street, on the 30th ult, Mr. G. Ratcliffe Hulme 
presiding. 

The Chairman, in moving the adoption of the report, said it would 
be seen that the expenses bad amounted to £4,205, of which £2,997 
was the cost of the running power and expenses ; maintenance of the 
lines and repairs oost 2825 and the administration and general 
expenses £380. The traffic receipts amounted to £6,394, adver- 
tising had brought in £100, and the profits for the year were £2,357. 
The accounts were d, and a dividend of 7s. per share was agreed 
to, £500 was placed to depreciation, and £59 carried forward. 

Mr. Madgen, chairman of the Kidderminster and District Electric 
Traction and Lighting Company, was re-elected a director. 


NEW COMPANIES REGISTERED. 


London Telegraph and Steam-Gauge Electric Company, 
Limited. - Capital, £1,000. Objects: to acquire and carry on the 
businees of electrical engineers, manufacturers of ships’ repeating 
engine steering, docking, and look-out telegraphs, etc., now carried on 
R oe of 1654, Brunswick-road, Poplar, as J. Watkinson 
an . 

National Provincial Electricity Corporation, Limited.— 
Capital, £30,000. Objects: to construct, lay down, establish, fix, 
and. carry out cables, wires, lines, mains, for tramways, accumulators, 
lampe, bells, meters, instruments, and works ; to generate, accumulate, 
distribute, and supply electricity, etc. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Paris.—The Postal Telegraphic Department invite tenders for 
50,000 battery elements. Tenders by April 15. 


Mauritius.—Motor carriages, small dynamos, light railway and 
tramway plant are required for sugar-cane plantations. 


British Honduras.—The Colonial Government will shortly 
require tenders for tramway and light railway material. 


Sophia. —The Finance Commissioners at Sophia require tenders for 
telephone material worth £2,700 by April 25; 5 per cent. deposit 
required. 

Batley.—The Corporation invite tenders for the supply and 
delivery of eight electrical tramcars with complete equipment. 
Tenders by April 18. 

Lima.—Tenders will shortly be required for electric anwa 
material for tramways just authorised, which will connect Lima wit 
Mirafiores, Barranco, and Chorillos. 


Islington.—The Lighting Committee invite tenders for electricity 
mains (solid system) and meters. Tenders to Mr. W. F. Dewey, 
town clerk, Town Hall, Upper-street, N., by 21st inst. 


Faversham.—The Corporation invite tenders for two oil engines 
of about 80 h.p. each, storage bettery, switchboard, and underground 
mains. Tenders by April 27 to Mr. A. Tassell, town clerk. 


Sydney (N.8.W.) — The Acting-Deputy Postmaster-General, 
Sydney, New South Wales, requis tenders for telegraph, 1 
and electric light materials. Tenders by 2.30 p.m. on April 15. 


Spain.—We notice in the Board of Trade Journal particulars, 
which may be obtained on application to the Commercial Department 
of the Board, 50, Parlisment-street, S. W., of lighthouse apparatus, eto., 
for Muros. 

Huddersfield. —ÉThe Tramway Committee invite tenders for 
uniform clothing for inspectors, motormen, and conductors. Tenders 
by April 16 to Mr. H. N. Thomas, A. M. I. E. E., general manager. 
See ad vertisement. l 

Finchley.—The Urban District Oouncil require tenders for plant, 
including piping switchboard, etc. Specifications, etc., may 
obtained from the engineer, Mr. E. Calvert. Tenders by lith inst. 
See advertisement. 

Eoclos —The Corporation invite tenders for the free wiring of 
premises in Eccles on a rental system. Tenders by 10 a.m. on 
April 18 to Mr. Wm. Henry Hickson, town clerk, Town Hall, Eccles. 
See advertisement. 

Brussels. —Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station. Particulars 
may be obtained, free of charge, from the Manicipality, Oollége des 
Bourgmestres et Echevins. 

Lisbon.—The Portuguese Railway require 4,430 kilos of 2, 3, and 
4-mm, galvanised iron wire by April 26. Particulars may be obtained 
from the Oompagnie royale des chemins de fer Portugais, Paris, 
rue de Ohâteaudun, No. 28 

Madrid — The Director-General of Posts and Telegraphs invite 
tenders for the supply of 20,000 telegraph insulators, No. 2, made of 
wood and porcelain on the Herrero system ; also 10,000 telegraph 
poles. Tenders by April 27. 

Grimsby.—The Corporation invite tenders for the supply of feeder 
and other cables, with necessary boxes. Specifications, etc., can be 
obtained from the Borough Electrical Engineer, Electricity Works, 
Grimsby. Tenders by April 21. 

St. Pancras.—The Borough Council invite tenders for supplying a 
surface condenser to the King’s-road power station. Tenders b 
12 noon on April 21 to Mr. C. H. F. Barrett, town clerk, Town Hall, 
Pancras-road, N.W. See advertisement. 


Belfast.—The Board of Guardians invite tenders for fitting up and 
completing electric light installation at the new nurses’ home of the 
workhouse. Specification, etc., can be seen at the Olerk’s Office, 
Workhouse. Tenders by 12 noon on 7th inst. 


Glasgow.—The Corporation invite tenders for providing and 
erecting three 6,500-volt three-phase induction motors to give 760 h.p 
each. Tenders by 10 a.m. on April 7 to Mr. J. D. Marwick, town 
clerk, City Ohambers, Glasgow. See advertisement. 


Aston Manor.—The Urban District Council invite tenders for free 
wiring and motors. Tenders to the Ohairman of the Electric Lighting 
and Tramways Committee, Oouncil Offices, Council House, Aston 
Manor, by 12 noon on April 17. See advertisement. 


Manchester.—The Electricity Committee invite tenders for the 
supply of direct-current motors (Specification R). Specification, eto., 
may be obtained from Mr. F. E. Hughes, secretary, Electricity 
Department, Town Hall, Manchester. Tenders by April 16. 


Bedford.— The Electricity Committee invite tenders for the supply, 
delivery, and erection complete of one water-tube boiler. Tenders by 
noon on April 20 to the Chairman of the Electricity Committee, 
Electricity Works, Cauldwell.road, Bedford. See advertisement. 


Bristol .—The Electrical Committee invite tenders for feed and 
general service pumps, exciter dynamos, motors, pipework, extension 
of coal conveyor, and arc lamp standards. Tenders by April 8 to Mr. 
H. Faraday Proctor, city electrical engineer. See advertisement. 


Eocles.—The Corporation invite tenders for—(Section A) Lancashire 
boiler, superheater, and economiser; (B) steam-engine, alternator, 
and exciter. Tenders by 10 a.m. on Saturday, April 16 to Mr. 
W. H. Hickson, town clerk, Town Hall, Eccles. See advertisement. 
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Denmark.—The Lighting Department of Copenhagen invite 
tenders for the e a 30-ton travelling electric crane for the 
Gothersgade electric works. Specifications (22s. 3d.) can be obtained 
2mm the Electric Works, 50, Gothersgade, Copenhagen. Tenders by 

pril 7. 

Belfast.—The Board of Guardians invite tenders for supplying and 
laying electric light mains from the Lisburn-road main to the new 
nurses' home ab the infirmary buildings at the workhouse. Specifi- 
cation, etc., can be seen at the Clerk’s Office. Tenders by 12 noon on 
7th inst. 

Walthamstow.—The Urban District Council invite tenders for 
free or assisted wiring of premises. Particulars may be obtained 
from Mr. F. A. Wilkinson, electrical engineer to the Council, 
sees Works, Priory-avenue, Walthamstow. Tenders by 10a.m. 
on April 4. 

Paramaribo.— An ordinance has recently been published 
authorising the Governor of Dutch Guiana to grant a concession for 
the installation of electric light and power for 25 years, the lighting 
rates to be revised every five years. The population was on Jan. 1, 
1902, about 32,000. 

Manchester.—The Tramways Committee invite tenders for the 
supply of various permanent-way materials and tools. Specifications, 
etc., may be obtained on application to Mr. J. M. M’Elroy, general 
manager, Tany Department, 55, Piccadilly, Manchester. Tenders 
by 1 p.m. on April 4. 

Darlington. — The Corporation invite tenders for the supply and 
delivery of—(Contraet No. 16) overhead equipment ; (17) extension to 
switchboard and automatic battery booster ; and (18) storage battery. 
Tenders by April 18 to Mr. Hy. G. Steavenson, town clerk, Town 
Clerk's Office, Darlington. See advertisement. 


Dundee.—The Gas Commissioners invite tenders for supply of 
electricity meters, to be delivered at Dudhope-crescent power station, 
Dudhope-crescent-road, Dundee. Specification, etc., may be obtained 
from Mr. H. Richardson, A.M.I.E.E., city electrical engineer, 
Dudhope-crescent-road, Dundee. Tenders by Sth inst. 


Edinburgh.—The Oorporation invite tenders for the supply of arc 
lamp carbons and cast-iron pavement and road box frames and covers. 
etc., for the electricity supp 7 department for the year from May 1E. 
Tenders for carbons by April 6, and for ironwork by April 13, to Mr. 
Thomas Hunter, W.S., town clerk. See advertisement. 


Maidenhead.—The Oorporation invite tenders for one 200-kw. 
steam dynamo (vertical enclosed high-speed and continuous-current 
dynamo, 500 volts), and one water-tube boiler. Specifications, etc., 
can be obtained from Messrs. Burstall and Monkhouse, 14, Old Queen- 
street, Westminster, S.W. Tenders by 12 noon on April 21. 


Trafford Park, Manchester.—The Trafford Power and Light 
Supply (1902), Limited, invite tendere for the supply, delivery, and 
erection at the company's generating station, Trafford Park, Man- 
chester, of one complete traction switchboard and accessories. Tenders 
to be delivered to the Secretary by 16th inst. See advertisement. 


Belfast.—The Gas and Electric Committee invite tenders for the 
following plant: Section E (3) water-tube boiler fitted with super- 
heater and mechanieal stoker ; Section F (4) superheater for Lancashire 
boiler. Specifications, etc., may be obtained from Mr. Victor A. H. 
M'Cowen, city electrical engineer, East Bridge-street, Belfast. Tenders 
by noon on April 10. 

Hackney.—The Borough Council invite tenders fur extensions to 
Ferranti main switchboard, sundry small switchboards, and resistances ; 
pipework and valves, and other apparatus required in connection with 
one 1,500-kw. steam dynamo; and electrolytic and motor meters. 
Tenders by April 30 to Mr. George Grocott, town clerk, Town Hall, 
Hackney. See advertisement. 

Aldershot.—The Urban District Council invite tenders for the 
supply and erection of water-tube boiler (exclusive of foundations and 
seatipgs), condenser (electrically driven), boiler feed pump, and all 
pipework, etc., and 200-kw. steam generator (Willans and Robinson's 
engine and Parker's dynamo), Tenders by April 9 to Mr. W. E. 
Foster, clerk. See advertisement. 


Kearsley (near Farnworth, Lanos.).—The Urban District Council 
invite tenders for the taking-up and relaying rails, points, etc., and 
all labour required for the reconstruction and completion of tramways 
in Higher Market-street, Kearsley. Specification may be obtained at 
the office of the surveyor, Mr. Herbert Nuttall, A.M.I.C.E., 20, 
Market-street, Bury. Tenhers by 1 p.m. on 9th inst. 


Bath.—The Corporation invite tenders for the supply and erection 
of one 500-kw. steam dynamo and one 200-kw. steam balancer, and 
one marine water-tube boiler, fitted with superheater and 
economiser, induced. draught appliances, and sundry ironwork. 
Tenders to Mr. F. H. Moger, clerk to the Urban Sanitary Authority, 
3, Wood-street, Bath, by noon on April 20. See advertisement. 


Rome.—The Government require tenders for the supply to the 
Italian Navy of electrical cables and wire of a total value of 300,000 
lire (about £12,000), to be delivered to the Royal Arsenals at Spezia, 
Naples, Venice, and Taranto. Tenders will be opened simultaneously 
at 11 a.m. on April 9, at the office of the Minister of Marine; at the 
headquarters of the Controller of Artillery and Arms; and at the 
Directorate-General of the Royal Arsenals at Spezia. 


Lowestoft.—The Corporation invite tenders for one dry-back 
12, 500lb. boiler and superheater, steam feed pump, and accessories; 
steam, exhaust, feed, sir, and circulating water pipes, etc.; surface 
condenser, steam - driveri air and circulating pumps and cooling tower; 
500-kw. steam dynamo (vertical high-speed enclosed type engine), 
etc.; main lighting wad tramways switchboard. Tenders by 5 p.m. 
on April 8 to Mr. R. Beattie Nicholson, town clerk. See advertise. 
ment. 


Ipswich.—The Oorporation invite tenders for the work covered by 
the following specification: (No. 13) steam, exhaust, feed, drain, 
condensing water, etc., pipes, feed, well, and sumpt pumpe, surface- 
condensing plant and pumps, feed-water filters, tanks, etc. Specifica- 
tion, etc , may be obtained from Mr. Will. Bantoft, town clerk, Town 
Hall, Ipswich, and may be seen at (but not obtained from) the offices 
of Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, 
London, S. W. Tenders by April 27. 

Londonderry.—The Corporation invite tenders for the supply, 
delivery, and erection of (Section A) Lancashire boilers, pipework, 
pumps, condensers, tanks, etc.; (B) steam dynamos (high.s 
engines), balancer, and boosters; (O) storage battery ; (D) switch- 
board, instruments, and connections; (E) overhead travelling crane ; 
(F) conduits, cables, boxes, etc. Specifications, etc., may be obtained 
at the office of Messrs. Preece and Cardew, 8, Queen Anne's-gate, 
Westminster, London, 8.W. ‘Tenders by 12 noon on April 24. 


Bridlington.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant: (Contract No. 1 two 
100-kw. steam dynamos (with Belliss or Willans engines), balancer- 
booster set, 10-ton travelling crane and tools; (2) two Lancashire 
boilers, one Green's economiser, boiler settings and flues; (3) storage 
battery; (4) switchboard and connections; 5) mains; (6) Da) eiie 
umps, and heater; and (7) street-lighting columns and fittings. 

enders to Mr. A. E. Matthewman, town clerk, Town Hall, Brid- 
lington, by April 21. See advertisement. 

Rangoon.—The Municipal Committee of Rangoon invite tenders 
for carrying into effect & license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits of 
Rangoon Municipality. Oopies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agonts, Messrs, Ogilvy, Gillanders, and Oo., Sun-court, 67, Oornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover 
to the President, Municipal Committee, n, and marked 
Electric.“ 

Cairo (Egypt).—The Egyptian Government invite tenders for an 
installation for the transmission of power for public and private 

urposes at Ghiza and Jhezira. The tenders must contain a detailed 
escription of the installation proposed, and must contain the follow- 
ing particulars: (1) system of current, tension (primary and 
secondary); (2) guaranteed limit of variations of tension at a given 
point and a guaranteed limit of loss of tension at the farthest point ; 
(5) origin and system of machinery and apparatus; (4) system of 
laying lines, type, height, and distance of poles, model of installa- 
tion; (5) charges proposed for public and private consumers. Tenderers 
are asked to conform as near as possible to the specification, and to 
point out where their tenders differ from the same. Specification and 
plans may be obtained from the Public Works Department, Cairo, 
on payment of 20 piastres. A deposit of £250 is required. Tenders 
are to be submitted to that Department by May 12, and offers are to 
remain oper until July 1. 


RESULTS OF TENDERS. 


Cardift—The Tramways Committee have accepted the tender of 
Aiton and Co., for steam and other pipes, at £2,219. 


Rotherham.—The Town Council have accepted the tender of 
Messis, Dick, Kerr, and Co. for the supply of 15 double-deck cars at 
£500 per car. 


Pontypridd.—The Town Counsil have accepted the tender of 
R. W. Blackwell and Co. for carrying out the work in connection 
with the permanent way of the proposed tramways. 


Perth.--The Town Oouncil have ted the tender of the British 
Electric Plant Oompany for extension plant at the electricity works, 
comprising a 450-h.p. Willans engine and B.E.P. conipound dynamo, 


West Bromwich.— Messrs. C. A. Parsons and Oo., Heaton Works, 
Newcastle-on-Tyne, have secured an order from the Corporation for 
two 250-kw. turbo-dynamos, 480 to 550 volts, together with condenser 
and travelling crane. 


Battersea.—Messrs. C. A. Parsons and Oo., Heaton Works 
Newcastle-on-Tyne, have secured the order from the Borough Council 
for one 360-kw. turbo-dynamo, 460 to 550 volts, complete with jet 
condenser and pipework. 


Brighton.—The Corporation have accepted the tender of the 
Western Electric Company, 171, Queen Victoria-street, London, at 
£919. 16s., for the supply, delivery, drawing -in, and jointing com- 
pes ready for use of the required feeder, distributing, and telephone 
cables, 

Brighton.—The Town Oouncil have accepted the tender of the 
Zurich Incandescent Lamp Company for supply of lamps for street- 
lighting for the ensuing year at 115 volte, 8 c. p. 1s., 16 o.p. 1s. ; 
250 volts, 8 c.p. 1s., 16 c.p. 1s. ; and that of the Wheeler Condenser 
nut Engineering Company, for alterations to the cooling towers, at 


Superheated Steam —Mossrs, Easton and Oo., Limited, have 
secured orders for paper En plants on either the Schmidt or Bolton 
system for—Prof. J. A. Ewing, F.R.S. Engineering Laboratory, 

ambridge ; Prof. Burstall, for the Birmingham University ; Florence 
Collieries, near 1 ie ; Waddell Patent Fan Compeny, Llanelly ; 
Fairbairn, Lawson, Combe, and Barbour, Belfast; Victor Costes and 
Co., Belfast; J. Barnes, Accrington; Croydon Urban District 
Council; and Busbridge and Co., East Malling, Kent, 
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Darlington.—The Town Council have received the following 
tenders for eight double-deck and eight single-deck cars: Witting 
Bros., London ; Geo. Milnes, Hadley ; British Thomson-Houston 
Company, Rugby ; British Schuckert Electric Company, London ; 
British Westinghouse Company, Manchester; Hurst, Nelson, and 
Company, Motherwell ; British Electric Car Company ; Dick, Kerr, 
and Co., London ; Brush Electrical Compsny, Loughborough. The 
tendere will be sent to Prof. Kennedy to report upon with a view to 
single-deck cars being utilised. 


Sub-Contracts.— We are informed that Messrs. W. H. Allen, Son, 
and Co., Limited. Queen's Engineering Works, Bedford, have recently 
secured the following contracts: Hull—one 800-h.p. engine to drive 
dynamo by T. Parker, Limited ; Bedford—one 970-h.p. engine to 
drive alternator by General Electric Company ; Cleveland and Durham 
Electrical Power Distribution Company, two 120-h.p. engines and 
dynaimos ; South Wales Electrical Power Distribution Company, two 
120-h.p. engines and dynamos; Bolckow, Vaughan, and Co., one 
220-h.p. engine and dynamo ; Mather and Platt, one 220-h.p. engine 
to drive dynamo of their own manufacture. 


Hull—The Town Council have accepted the followiug tenders in 
connection with their municipal telephone system : Henley's Tele- 
graph Works Company, £7,275 and £8.436; Wade, Sons, and Co., 
£2,134 ; British Insulated and Helsby Cables, £644; Aspden and 
Sons, £150; Bryden and Middleton, £359; Horton, Son, and Co., 
£28; Bolton and Sone, £521; Electrical Company, £1,102; 
F. Smith, £81; Union Cable Company, £396; International Electric 
Compiny, £600 ; General Electric Company, £140. The tenders of 
Reid Bros., amounting to £2,897. 9s. od. and £517. 10s.; L. M. 
Ericsson and Co., £2,145 ; and the Ericsson Bell Telephone Company, 
£4,998, were deferred, and left in the hands of a sub-committee. 


London, 8.W.—The London County Council have received the 
following tenders for the supply of the necessary wiring and fittings 
and bell installation at the Mile End station : 


W. H. Johnson (accepted ............. ——" £229 15 6 
L. Sunderland and Coo . 284 10 0 
O:COlark hh, 8 299 15 0 
F. J. Coleby and Cobb . 505 0 0 
Drake and Gorham. Limited w cerne ne 318 10 0 
National Electric Wiring Company, Limited .................. 525 10 0 
F. A. Glover and Co., Limited e 330 0 0 
err, Se a E 345 8 0 


Cardiff. —The Town Council have received the following tenders for 
the wiring of the Town Hall and Law Courts and the provision of 
telephones : 

Electric Lighting. 


Town Hall. Law Courts. Telephone. 
Clay Bros., Cardiff .................. 24, 66e 22, 881 £1,386 
Edmundson, Westminster 4,140 5,069 ..... 938 
Bell, Shaw, and Co. S... 5,108 2,405 ...... 1,474 
Jones and Willis, London ...... . 8,832 7,898 ..... 2,387 
Spagnoletti, London . . 4, 808 2.565 1.575 
Edwards and Armstrong, Cardiff 4,595 2,155 .... 1,080 
Strode and Co., London 1799 ass 3.128 1,261 


London, N.E.—The Hackney Borough Council have received the 
following tenders for engine-house and condensing plant in connection 
with electr'city works: 

Section U.—Engine-house plant. 
International Electricul Engineering Company (Browett- 


Lindley engine. — Speed, 150).............................. 8,565 0 0 
Lahmeyer Electrical Company, Limited (Ditto—200)... 8,805 10 0 
Lahmeyer Electrical Company, Limited (Ditto—180)... 8,898 10 0 
Lahmeyer Electrical Company, Limited (Belliss and 

Mero i ty ch eria EE T TPEEA 8,927 10 0 
Lahmeyer Electrical Company, Limited (Browett- 

Binder E 9,211 10 0 
Mather and Platt, Limited (Belliss and Morcom—200) 9,215 0 0 
Mather and Platt, Limited (BroWett-Lindley—200) ... 9,246 0 0 
Crompton and Co., Limited (Belliss and Morcom—200) 9,404 0 0 
Electrical Company, Limited (Ditto —216) ..... ......... 9,476 0 0 
British Westinghouse Electric and Manufacturing 

Company, Limited (Ditto—200)........................... 9,546 0 O0 
C. A. Parsons and Co. (Parsons 1,200) .................. 9,717 C 0 
Witting Bros., Electrical Engineers and Contractors, 

Limite 1 (Belliss aud Morcom— 216) ......... ........... 9,760 0 0 
Mather and Platt (Browett-Lindley—1950) ............... 9,768 0 0 
British Thomson- Houston Company, Limited (Ditto — 

%%% y ³ y E EVITE LUE 9,902 0 0 
British Electric Plant Company, Limited (Ditto 150) 9,925 0 0 
Belliss and Morcom, Limited ( Belliss and Morcom—200) 9,951 0 0 
Dick, Kerr, and Co., Limited (Browett-Lindley—150) 10,006 0 0 
Belliss and Morcom, Limited(Belliss and Morcom—216) 10,029 0 0 
Siemens Bros. and Co., Limited (Ditto—200)............ 10,030 0 0 
Electric Construction Company, Limited (Ditto —200) 10,105 0 0 
British Thomson- Houston Company, Limited (Ditto 

% w — ————— —" 10,114 0 0 
Richardson, Westgarth, and Co., Limited (Browett- 

Lindley . 10,194 0 0 
General Electric Company (1900), Limited (Ditto—150) 10,237 0 0 
International Engineering Company (Willans—165)... 10,275 0 0 
British Thomson- Houston Company, Limited ( Browett- 

Finde, Id Eee sie eese» eee urs 10,303 0 0 
Lahmeyer Electrical Company, Limited (Willans—165) 10,343 10 0 
Siemens Bros. und Co., Limited (Browett-Lindley — 150) 10,375 0 0 
British Schuckert Electric Company, Limited (Ditto — 

I) y ²ĩ A ele eed 10,460 0 0 
Richardson, Westyarth, and Co., Limited (Belliss and 

Morcom—216) ........... . . . . . . . . .. . . . e 10,528 0 0 


Mather and Platt, Limited (Ferranti— 1500 
Ferranti Limited (Ditto —150) ................—... ceres 
British Westinghouse Electric and Manufacturing 
Company, Limited (Ditto- 150 
Richardson, Westgarth, and Oo., Limited (Browett- 
Lindley—150). 1. eec eeess sa stiedecane sss PONE ans rebua a 
Maschinenfabrik Oerlikon (Belliss and Morcom—210) 
Mather and Platt, Limited (Willans—165 
British Electric Plant Company, Limited (Ditto—165) 
Crompton and Co., Limited (Ditto—165) ............... . 
Siemens Bros. and Co., Limited (Ferranti—150) ...... 
British Thomson Houston Company, Limited (Ditto— 
150) : dicor ĩðVA... n Ver PERLE ⁰⁰yd y iau uvt 
Dick, Kerr, and Co., Limited (Ditto—150) ............... 
British Schuckert Electric Company, Limited (Willans— 
DU Mec or 
British Schuckert 
erer , K IT AERA AY S TR S va EY 
British Westinghouse Electric and Manufacturing 
Company, Limited (Willans—150/165) .................. 
Dick, Kerr, and Co., Limited (Ditto—150) ..... ......... 
General Electric Company (1900), Limited (Ditto— 
150/165) 55 P ĩðò 8 
Siemens Bros. and Co., Limited (Ditto —165) 
Electric Construction Com 
British Thomson-Houston Company, Limited (Ditto— 
og 
Lahmeyer Electrical Company, Limited (Belliss and 
Moreom 1 ³ K Yat rav ka 
Crompton and Co., Limited (Ditto—165)............:..... 
Mather and Platt, Limited (Ditto 166) 
Electric Construction Company, Limited (Ditto—165) 
Ferranti Limited (Ferranti— 1500) 
Richardson, Westgarth, and Co., Limited (Willans—165) 
Electrical Company, Limited (Ditto—1065) ........ ...... 
British Electric Plant Company, Limited (Belliss an 
Mereom d ⅛ S 
D. Stewart and Co., Limited (own—100).................. 
Belliss and Morcom, Limited (Belliss and Morcom—166) 
Internationa] Engineering Company, Limited (Ditto— 


% ees 


ny, Limited (Ditto—155) 


1) ͤʃIß! X 
British Westinghouse Electric and Manufacturing Com- 
pany, Limited (Ditto- 16600: t 
British Schuckert Electric Company, Limited 
(McLaren—165)....... . venient eos de vg o 
ick, Kerr, and Co., Limited (Belliss and 
Morcom-—1I50) («eii ÄTʃ8 
Maschinenfabrik Oerlikon (Willans—165) ............... 


Electric Construction Company, Limited (McLaren— 
165)......... aaah N ie ie ͤ ͤdU hoe ĩͤ LIEU 
Siemen Bros. and Oo., Limited (Ditto—165) ............ 
General Electric Company (1900), Limited (Belliss and 
Morcoim , ³ðVKv ĩð2ĩ osesssscsosoooasos 
Siemens Bros. and Co , Limited (Ditto—165) . ......... 
Witting Bros., Electrical Engineers and Contractors, 
Limited (Ditto—165) ...... ..................... eee 
Belliss and Morcom, Limited (Ditto—165) 


»9$826920606000009006060000090609*9209509200000000060€0090€0066000090«0809*00900900000922*59 


165 
British Schuckert Electric Company, Limited (Belliss 


and Moreom— 16600 e 
Siemens Bros. and Co., Limited (Da vy—160)))) 
J. and H. Mclaren (McLaren—165) .................. . Pt 


Richardson, Westgarth, and Co., Limited (Belliss and 

Morconi«-16B)- xc ² ⁵Ü .ꝙ A 8 
Maschinenfabrik Oerlikon (Ditto—165)  .................. 
Siemens Bros. and Co., Limited (Davy —120) ......... 


Section W.—Condensing plant. 


Mather and Platt, Limited ...............—................ 2" 
Oole, Marchent, and Morley, Limited ............... vs 
Alley and MacLellan ................—..... .......-. e 
British Westinghouse Electric and Manufacturing 


Company, Limiteeetedede·e·ee·t . 
Dick, Kerr, and Co., Limite... ....-. 
Ashton, Frost, and Co., Limited ........................ -. 
Bertram, Limiteeeduddauaſma soome nennen 
Electric Construction Company, Limited .................. 
Richsrdson, Westgarth, and G0. Limited ........ ... .. 
Mirrlees, Watson, and Co., Limited ............... ........ 
Pulsometer Engineering Company, Limited. . 
British Westinghouse Electric and Manufact uring Com- 

pany, Limited a sov et ires uo orna RR EE Kb «ea 
fr 
Electric Construction Company, Limited ................. 
British Electrie Plant Company, Limited 
W. H. Allen, Son, and Co., Limited......... ............. 
Thornton and Crebbln nnn. q ͥ„ 
Ferranti Limited jj . ꝗ . 
Lahmeyer Electrical Company, Limited .................. 
I. Storey and Soioy⸗ Ul mee 
Worthington Pumping Engin: Company .......—.......-- 
Hayward Tyler iae ice orav Ye ee e ue susto vio edes 
Oarrick and Wardale ...............................- used 
D. Stewart and Co., Limited ......................—. . 
Brush Electrical Engineering Company, Limited 


Worthington Pumping Engine Company ..... . 


Wheeler Condensing and Engineering Company. 


d 
8 
00000000 98888 


2.874 1 
944 


000002080 


Note, — The accepted tenders appeared in our lam issue. 
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NOTES. 


TRACTION. 


South Hams.—It is proposed to promote an electric light railway 
in this district. 

Midáleton.— Work has been commenced on the extension of the 
tramways to Middleten Junction. 

Rotherham.—It is hoped to have the Kimberworth section of the 
tramways open for the Easter holidays 

Leioester.—The Highways Committee have arranged for a number 
of street widenings necessitated by the new tramway scheme. 

Folkestone. —A large and representative deputation from Folkestone 
and Hythe has visited Bournemouth for the purpose of inspecting 
the tramway system in vogue in that town. 

Bilston.—The District Oouncil have decided to ask the British 
Electric Traction Company to provide waiting-rooms for people at 
different stopping stages on the tramway routes. 

IMerd.—The District Council have accepted a tender at £582 a year, 
for five years, for advertising on the tramcars, which will be sufficient 
to pay off the capital and interest sunk in the cars. 

Twickenham.—The District Council are continuing their opposition 
to the Bill of the London United Tramways Oompany, mainly on 
account of the powers sought to supply electricity for lighting purposes 
in the district. 

Stockton Heath —The final order has been issued by the Board of 
ae for 1175 construction of a 1 om As a of the 

i n ration tramway at Stafford-road to Victoria square, 
Steckten Heath 

Kirkoaldy.—The Tramway Committee have agreed to recommend 
the Town Council that & double line of rails be laid in connection with 
the extended route, the cost of which is estimated by Prof. Kennedy 
at about £36,000. 

Leigh.—The Court of Referees of the House of Commons have 
heard objections to the locus standi of several petitions against the 
Corporation Bill, which includes powers for tramways. Some of the 
petitions were disallowed. 

Bury.— An effort is being made to get the Fairfield section of the 
tramway route fully laid and eqaip by Whitsuntide. Should this 
be accomplished, it is Be ae to run cars on this section during at 
least the Whiteuntide holidays. 

Batley.—Tenders are to be advertised for for the supply of eight 
cars for the new mm which are already completed. The ears, 
of the double-deck single-truck type, are to have a capacity of 32 
passengers inside and 30 outside. 

Camberwell.—It is stated that the London, Camberwell, and 
Dulwich tramways have been acquired by the United Kingdom 
Traction Company, and that à scheme is being prepared to relay and 
electrically equip the whole of the track. 

Beckenham.—The Local Government Board have approved the 
Urban District Council's resolution to promote in Parliament a 
Tramway Bill, but stating that it must not be understood that they 
approve of any of the details of the Bill. 

Automatic Tramcar Brakes.— An interesting series of experiments 
is to be made at Basle shortly, before representatives of the cities of 
London and Paris, with a new automatic brake for use on tramways. 
The invention is in partial use at Strassburg. 

Dundee.—The plébiscite taken in regard to whether electric cars be 
ran on Sunday or not has resulted decisively against the proposal. Of 
an electorate of 24,026 there voted 20,785. The number against 
Sunday cars was 11,461, and in favour 9,324. 

Liverpool.— Whilst an electric car was proceeding along Tithebarn- 
street on Tuesday the pole became detached from the wire and 
snapped in two. One part struck a person passing at the time on the 
head, and another person was also slightly injured. 


Sunderland.—The Tramways Committee have approached the 
Lighting Committee with & view to obtaining the electrical energgy 
for the tramways at & rednoed cost, and Mr. Snell, the electrical 
engineer, has been requested to prepare a report on the subject. 


Poole.—The Town Council are supporting the British Electric 
Traction Company's Bill before Parliament for extending the tramway 
to the quay. The Tramways Committee have been given full power to 
act in the matter of the Bournemouth Corporation Tramways Dill. 


British Electrie Street Tramways.— The London  (Gaette 
announces that a petition for the winding up of the British Electric 
Street Tramways, Limited, has been presented in the High Oourt by 
a contributory of the company, and is down for hearing on April 7. 


District Railway.—Trial trips were commenced on Wednesday 
with the electric train, which bu 5 been delivered by the 
makers, on the three miles of line between South Harrow and Ealing. 
The experiments are soon to be extended to the new Uxbridge line. 


Mansfield. — On the application of the promoters of the Mansfield 
and district light railway that an order should be made for the gauge 
to be 4ft. 84in. instead of 3ft. 6in., the Board of Trade have consented 
on condition that the cars to be used do not exceed 5ft. 6in. in width. 


Maidstone. —The provisional order for the light railway from Maid- 
stone to Barming has been received, and obliges the Corporation to 
complete the rural portion as nearly as possible at the same timo as 
the urban. The construction of the line is estimated to cost £25,000. 


Kew Bridge.—The Kew Bridge Joint Committee of the Middlesex 
County Council have adjourned consideration of the carrying of the 
tramway over Kew Bridge until the London United Tramways 
Company are able to come to terms with the Richmond Town Council. 


BUSINESS 


Scarborough.—It is probable that a portion of the proposed tram- 
ways will be laid and opened for traffic before the season. New work 
will be undertaken after Easter, the section to be first dealt with 
being thab from Falsgrave to the Spa by way of Westborough and 
the Aquarium top. 

Wolverhampton. —It is reported that the working of the elec- 
trically-equipped tramways during the past year has resulted in a 
loss of £6,000. The year's working with the Lorain surface-contact 
system does not end till the 17th inst. Mr. Shawfield's report has 
not yet been made public. 

Southampton.—Good progress is being made with the new tramway 
extension, the contractors being now engaged in forming a junction 
with the existing line at the top of St. Mary’s-road and the new line 
which runs through Bevois-valley. Work has also been commenced 
on the Highfield extension. 

Perth.—A special meeting of the Town Council has been held to 
consider the reply by the directora of the tramway company to the 
Council's proposals in referenoe to the agreement under the provisional 
order for the town taking over the undertaking. Final terms are on 
the point of being arranged. 

Elland.—At a meeting of the District Council on Wednesday a 
resolution was adopted that the Halifax Corporation be asked to 
transfer to the Elland Council the powers obtained by them for con- 
structing tramways in the Elland district, and to release Elland 
from its obligations under the Act. 


Glasgow.—Since the beginning of the financial year on June 1 
last the total number of passengers carried by the tramcars is 
143,785,707, and the drawings amount to £527,424. 10s. 5d., being 
increases of 7,948,906 and £19,386. 17a. 4d. respectively over the 
corresponding period of the previous year. 

Preston.—The Town Council have received a petition from 180 
leading ratepayers, owning 29,000 looms and 934,000 spindles, strongly 
urging delay in the construction of the electric tramways in view of 
the existing financial position of the borough. The matter has been 
referred for consideration to the Tramways Committee. 


Warrington. —The Board of Trade have issued an order for the con- 
struction of the Warrington and Northwich light railway, which will 
run from Victoria-square, Stockton Heath, to Northwich. The Oor- 
poration have succeeded in their application for running powers over 
the proposed line as far as Antrobus, a distance of five miles. 


Glamorgan.—The Board of Trade have, after modification, con- 
firmed an order made by the Light Railway Commissioners, and 
entitled the Glamorgan County Council (Morriston to Pontardawe) 
Light Railways Order, 1903, authorising the construction of light 
railways from Morriston to Pontardawe, in the county of Glamorgan. 


Wallasey.—U pon the recommendation of the Tramways Committee, 
the Finance Committee will recommend to the next meeting of the 
Council that application be made to the Board of Trade for sanction | 
to the borrowing of £18,500 for tramway extension (including £7,000 
over expended), and the sum of £6,000 for the purchase of addi- 
tional cars. 

Alexandra Palace.—At the last meeting of the Middlesex County 
Council it was stated that terms had been arranged for the provision 
of light railways to the Alexandra Palase. These would serve London 
and the surrounding districts, and bring visitors right up to the steps 
of the palace. The Board of Trade have notified their willingness to 
sanction the scheme. 

Sheffleld.—The traffic receipts from the Sheffield Corporation 
tramways duriag last week were £4,255, and with this sum the total 
for the quarter just ended is £52,261. This shows a falling-offas 
compared with the three preceding quarters. The takings are con- 
siderably more than for the first quarter of 1902, but since that dato 
several new routes have been opened. 


St. Helens.—An accident happened on the electric tramways 
system on Saturday. As one of the cars was passing through a loop 
at Eccleston.lane Ends it jumped the points at a place where the 
road is narrow, and crashed into a small cottage on the roadside. The 
front of the cottage was knocked out. The car was considerably . 
damaged, but no passengers were hurt. 

Nottingham.—In preparation for the proposed extension of the 
electric tramways down Hartley-road the water and gas mains are 
being relaid. The work is well advanced. When this length of track 

n finished there will then be a complete circuit from the 
Market-place round by the Lenton and Radford boulevards and back 
to the centre of the city ria Alfreton-road. 


Eastbourne.— Although little has been heard lately of the proposal 
on the part of the Corporation to introduce a system of motor ‘buses 
in the town, the committee have been making some exhaustive 
enquiries, and have inspected and tried a good many types of motor 
"buses suitable for public use. It is understood that a full report will 
be submitted to the Council at their next meeting. 


London County Council —The Highways Committee have been 
authorised to expend a sum not exceeding £27 a week for the employ- 
ment of clerks of works to supervise the erection of car-sheds, sub- 
stations, etc., in South London. The committee have approved plans 
submitted by the Brompton and Piccadilly-circus Railway Company 
showing the exits and entrances, at the street level, at their Charing 
Cross-road Station. ö 

Dover. —A loan of £2,500 is being sought by the Tramways Com- 
mittee, principally for the construction of a double line from Biggin- 
street to the hospital and for a double line in Folkestone- road. 
During the financial year just ended the tramways have again proved 
very successful. The receipts have totalled £11,620 in halfpenny 
and penny fares. The profit will be about £1,500, or about 2d. in 
the £ relief to the rates, l 
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_ Southport, — The Southport Tramways Company propose to 
introduce on one of their routes a new type of car worked by one man. 
The car will be a single-decker. The driver will have control of a 
lever which opens and closes the gates for passengers to enter. The 


person on entering places a penny in a slot, thus dispensing with the 
services of & card ore conductor, The cars will be nul ighter in 
construction those now in use. , 


Aberdeen.—A sub-committee of the Tramways Committee met 
last week to discuss a remit as to whether the proposed repairs on the 
tramcars should be under the Tramway Committee or be handed over 
to the electrical department at Ferryhill. After full discnssion, and 
looking at the importance of the question in view of the large 
extension of the tramway service in the future, the subject was 
adjourned for further consideration. 


Sale.—It appaia that the District Council have entered into an 

ment with the British Electric Traction Company fcr the provision 

ofa system of local tramways at an estimated cost of £64,000. In 

addition they have pledged themselves to lend their support to the 

Bill which the company are now promoting in Parliament. This 

policy of the Council has not met with the general support of the 
ratepayers, and considerable opposition is feared 


‘Swansea.—An important conference took place on Tuesday between 
the Tramways Sub-Committee and representatives of the Swansea 
Tramways Oompany, who have to lease the Oorporation lines 
when constructed, and who now object to take them over unless con- 
structed on the overhead trolley system. The representatives of the 
company stated that after carefully considering the matter they were 
not prepared to adopt any surface-contact system. 


Private Bills.—The Lancashire and Yorkshire Railway Oompan 
have lodged a petition in the Private Bill Office of the House of larda 
preying to be heard by counsel inst the Wakefield and District 

ways Bill. In the House of Commons the South Yorkshire 
Joint Railways Bill and the West Cumberland Electric Tramways 
Bill have been read a second time. The Cheshire County Council 
have deposited a petition in opposition to the Macclesfield and District 
Electric Tramways. 

Newoastle.—The Tramways Committee have decided to build a 
large number of new cars of the double-deck type. On busy days the 
number of vehicles in use is not equal to the N of the traffic. 
For the year ending March 25 a gross profit of £20,138 has been made, 
and after interest and redemption have been paid there will be about 
£8,000 to the good. The question of the disposal of this balance was 
adjourned at the last meeting of the committee, and will probably be 


again discussed next week. 


Croydon.—The :ommittee of the Croydon Public Libraries have 
discovered a new use for the electric tramway service in the borough. 
Croydon possesses a central library, with branches at South Norwood 
and Thornton Heath. Where one copy only of a book is possessed it 
is stored at the central library, and borrowers have hitherto had to 
travel thither to obtain it. Under the new arrangements & messenger 
from the central library hands the book to the conductor of the next 
tramcar that passes, and the conductor delivers it at the branch. 


Bradford.—On Tuesday the tramways undertaking completed its 
first year on the present extended scale, and the returns issued illus- 
trate the extraordinary growth of the service. The returns for the 

riod, basing the takings for the last two days of the year on the 

ily average, which may be taken as approximately correct, show 
that the traffio receipts have amounted to £171,000, the miles run 
having been 3,944,000. To the above sum is to be added £4,000 
received from advertisements, bringing the total receipts to about 
£175,000. 

Leeds.—The result of the year's working of the tramways ended on 
March 25 last must be entirely satisfactory to the tramway depart- 
ment as well as to all others concerned in the undertaking. The total 
car receipts have amounted to £262,443 as against £221,252 the 
previous year, an increase of £41,191. The mileage has similarly 
increased from 4,726,043 in 1901-2 to 5,770,827 in 1902-3; and the 
passengers carried from 48,273,500 to 57,239,779. Owing to the new 
extensions which have been opened up during the year the earnings 
per oar mile have been slightly reduced—i.c., from 11°47d. in 1901-2 
to 10*90d. last year. 


Manchester and Salford.—The arrangements between the Man- 
chester and Salford authorities, whereby Manchester has engaged to 
ive the Salford Tramways Committee running powers over the line 

om the Grove Inn, Bury New-road, to ent Bridge are not yet 
completed. The general manager of the Salford Tramways Depart- 
ment has been in London in connection with the arbitration pro- 
ceedings about the tramways in the Swinton and Pendlebury district. 
When these proceedings are ended the arrangements in regard to 
Manchester will, it is expected, be rapidly pushed forward, and 
through communication re-established. 


Ripon.—The tramway question came before the City Council on 
Monday on a recommendation of the Highways Committee that a 
neutral attitude should be maintained on the matter. During the day 
the Council had met in committee Mr. Arthur Greenwood, who will 
have the engineering of the scheme for the power and traction com- 
pany, and it transpired during the discussion in the evening that the 
company were prepared to erect a refuse destructor at their own 
expense and to furnish energy for the electric lighting of the city. 
The Council resolved, before finally adopting a neutral attitude, to 
have a further couference with Mr. Greenwood. 

Additional Trafic 3 £1,132 increase; 
Barcelona Ensanche y Gracia, £129 increase; Barcelona, £139 decrease ; 
Brisbane, £170 increase (month of February, £9,501, increase £3560) ; 
British Columbia Electric (month of dro £1,340 increase ; 
Buenos Ayres and Belgrano Electric, £54 


increase (month of 


February, £12,221, increase £1,639) ; Calcutta, £733 increase ; Cape 
Town (month of February), receipts £15,876, expenditure £8,728 ; 
Isle of Thanet Electric, £185 decrease; Mexico Electric (month of 
February), receipts £40,000, expenditure £24,870; Perth Electric, 
£75 increase; Port Elizabeth (month of February), receipts £3,941, 
expenditure £2,114. 


Cardiff.—A long discussion took place at the last meeting of the 
Tramways Oommittee with reference to the construction of the 
Penarth-Grangetown route, Complaints were made that the work 
had not yet been commenced, the borough engineer stating that it 
was not convenient to do so at present. A motion to proceed with 
the work was rejected, and the incident closed. Major C. Druitt, 
R. E., paid a flying visit on Tuesday afternoon to inspect the Custom 
House-street tramway route, opened for traffic the previous Wednesday. 
A special car was in waiting on the line by the Bute Monument, and 
in this Major Druitt was taken up and down the new section of lines. 
He took train for London a few minutes later. 


Embankment Tramways.—On Tuesday night the House of 
Commons by the narrowest majority possible decided against the 
8 of the London County Council to construct tramways across 

estminster Bridge and along the Victoria embankment to join up with 
the surface tram ways they are constructing under the new thoroughfare 
from the Strand to Holborn. The rejection of the proposal was sup- 

rted by the Government, Mr. Bonar Law advisıng on behalf of the 
Board of Trade that tho matter should stand over in view of the 
appointment of the Royal Oommission on London Traffic. On a 
division the instruction to omit the clauses in question was carried by 
a majority of one, 134 voting for it and 133 against. 


Wood Green.—At the last meeting of the District Council the 
Electrical Committee reported on plans for the reconstruction of the 
tramways for electrical working by the Metropolitan Electric Tramway 
Oompany. After a discussion it was decided that the clerk should be 
instructed to write to the company intimating that the Oouncil were 
not satisfied with the plans as submitted, and asking for the subetitu- 
tion of centre poles, with bracket arms for the side poles and span 
wires, and also to be furnished with full particulars and plans showin 
the positions in which it was proposed that switch-boxes, poles, an 
other apparatus should be fixed, in order that the whole question 
might be dealt with by the committee at an early date. 


Manchester.—The electric cars on Wednesday ran for the first 
time upon the Oldham-road, Ashton New-road, and Ashton Old-road 
routes, and the last of the once familiar horse cars has disappeared 
from the streets of the city. There are now some 140 miles of track 
under the control of the tramway department, and about 400 cars are 
in daily use. By means of the new routes passengers will be able to 
travel from the centre of Manchester to the boundaries of Oldham and 
Ashton, where connections will be established with the tramways of 
those two boroughs. It is hoped that in the near future the Manchester 
cars will be allowed to enter both towns, and negotiations with this 
object in view are already in progress with the authorities concerned. 


West London Extensiens.—Yesterday there were opened for 
traffic two important extensions of the London United electric tram- 
ways system iu the Thames Valley. One enables passengers from 
Hammersmith-broadway or Shepherd's Bush to continue their journey 
from York-street, Twickenham, to Hampton Court Palace gates, ria 
Hampton Town, the fare for the whole of this picturesque trip of 
12 miles being 6d. The other extension is on the route from 
Richmond Bridge. The cars now run Spant Teddington and 
Hampton Wick to the gates of Hampton Court Palace. The system 
in the West of London will thus be increased to 30 miles, and it is 
estimated that the passengers will number from 80,000,000 to 
100,000,000 a year. 

Birmingham.—In the case of the City of Birmingham Tramways 
n Bill to construct new lines to Yardley and Solihull, the 
Standing Orders Committee have dispensed with compliance with the 
Standing Orders, and the measure will proceed. The British Electric 
Traction Company are reported to have submitted their alternative 
scheme for a lease of the tramways. We understand that the new 
proposes do not provide for any extension of the leases beyond 

u 1e 30, 1911, and vary from the previous offer also in the respect that 
the conversion of the lines to electric traction would not be spread 
over three years, but would be carried out at once. The details of 
the new scheme are not to be made public until after the committee 
have considered them. EE 


Pontypridd.—At Tuesday's meeting of the District Oouncil a 
report of the committec as to the negotiations of the Pontypridd and 
Rhondda District Council for the immediate purchase of the horse 
tramways between the town and Porth showed that the Rhondda 
Council, in consequence of the conditions imposed by their Tramway 
Bill, were considering the advisability of handing over the control of 
their proposed tramways to the British Electric Traction Company, and 
had, therefore, intimated that they now desired to withdraw from the 
negotiations. A resolution was carried authorising the sub-committee 
to protest against severance at this stage, and to require the Rhondda 
Council to continue the negotiations for the proposed purchase of the 
horse tramways in accordance with the arrangements agreed to. 


North-Eastern Railway.—The Company are reported to have 
commenced experiments with motor-carriag2s between the Hartlepools. 
These ca:riages generato their own electricity, and are quite self-con- 
tained. They are of three dinerent kinds—one is fitted with Napier 
petrol motors of 35 h.p., supplied by Messrs. S. F. Edge; another 
with 100-h.p. .utomotor petrol motors, supplied by the Automobile 
Oomponents, Limited ; while the third car is fitted with Wolseley 
horizontal cylinder petrol engines developing about 95 b.h.p.. supplied 
by the Wolseley Tool and Motorcar Company, of Birmingham. Six 
more 100-h.p. cars have just been ordered. Their speed ranges from 
200 to 600 revolutions per minute, At 300 revolutions 100 h.p. ig 
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Caro open, while at 600 revolutions the engine is said to give off nearly 
200 h.p. 


Municipal Tramway Managers.—The members of the Associa- 
tion of Municipal Tramway Managers of Great Britain paid a visit to 
Leeds on Friday and held a business meeting at the town hall, the 
president, Mr. John Young, general manager of the Glasgow tram- 
ways, being in the chair. Among others present were the managers of 
the tramway departments of Leeds, Sheffield, Nottingham, Man- 
chester, Liverpool, Bradford, Halifax, Huddersfield, Burnley, Bolton, 
and Sunderland. Several matters relating to tramway management 
were discussed, amongst other subjects referred to being that of 
compensation. It was resolved to broaden the basis of the association 
by the inclusion of representative members of corporation tramway 
committees, and to alter the name of the organisation tothe Municipal 
Tramways Association. The annual meeeting was fixed to take place 
at Glasgow on July 5. 

South London Tube Fares.— The City and South London Rail- 
way Oompany have recently made several reductions in their work- 
men's fares, which may be summarised as follows: all the 5d. fares 
(five in number) have been reduced to 4d.; all the 44d. fares (three in 
number) have been reduced to 4d.; two of the 4d. fares (out of a total 
of 10) have been reduced to 54d.; and six of the 3d. fares (out of a 
total of 16) have boen reduced to 24d. The reductions are in return 
fares only, the single fares remaining unaltered. Reporting on the 
matter, the Housing Committee of the London County Council remark 
that, although these reductions in fares are substantial, it must be 
remembered that the workmen's fares charged by the company have 
always afforded serious ground of complaint. The lowest fare hitherto 
end gr worked out at a mileage rate of ‘37d. per mile, whilst 34 
single 
e 


f 

xoeeded 4d. per mile. The lowest mileage rate of the revised return 
fares is 4d. per mile. Section 15 of the Company's Act of 1898 pro- 
vides that the fares fora single ticket shall not exceed 4d. mile 
with a minimum fare of 1d., and for a return ticket the fare is not to 
exceed double the amount which the company could c for a single 
ticket The question of fares should, however, they think, be judged, 
not by the very inadequate provisions of the company’s special Act, 
but by the general law and practice on the subject. Judged by this 
standard the workman’s fares, even on the revised scale now charged 
by the company, are still undoubtedly high. While recognising, 
erefore, that the alterations now made by the company are some 
improvement, the committee have at the same time pointed out to 
them that the fares for workmen are still high, and that the Council 
will look to the com for a further reduction in the near future, 

and also for a concession in the matter of running earlier trains. 


ares (excluding the minimum ld. fares) and 17 return fares 


LIGHTING AND GENERAL. 


Salford.—The opening of the clectricity works by the Mayor has 
been fixed for May ia. s 7 h ` 
Worthing.—The Oorporation electric lighting works, which were 
opened only J8 months ago, are to be extended. 
Bath. — Plans for the electric power station in Walcot-street, 
adjoining the corn market, have been approved. 
Bristol.—Connecting the 2,000 telephone subscribers has taken 
4,000 miles of wire in cable and 1,400 miles overhead. 
Edinburgh.—The Corporation have for disposal seven rectifiers for 
arc lighting. Particulars in our advertisement columns. 
Earsdon.—A portion of the Holywell Ward in the urban district 
was lighted for the first time by electric light on Saturday. 
Farnborough.—The Board of Trade have acceded to the Council’s 
app cegon to defer the question of revoking the electric lighting 
order. 


Islington.—Twenty-five 30-kw. transformers are to be obtaiued for 
the puse of meeting the demands of new consumers at a total 
estimated coet of £4,125. 

Wrexham.—The electrical engineer's last report states that during 
February 23,958 units of electricity had been generated, as against 
18,557 units in February, 1902. 

Manchester.—The Council have accepted a tender, amounting to 
£4,077, for work required in connection with the lining and strengthen- 
ing of the river culvert at Clayton Bridge. 

Newark.—The Council have asked Mr. Vesey Brown, their elec- 
trical adviser, to attend with a sub-committee a conference of the 
directors of the Derby and Notts Company. 

Sunbury.—The Urban District Council have declined to sanction 
the erection of telegraph poles along certain roads on the ground that 
it would retard the development of building. 


Windermere.—The Urban District Council are asking the Winder- 
mere District Eleotricity Supply Oompany to carry out all the electrical 
inspector’s requirements, and to have a continuous supply. 


Leigh.—The Board of Trade have revoked the Leigh-on-Sea Elec- 
tric Lighting Order, 1898, as confirmed by the Electric Lighting 
Orders Oonfirmation (No. 3) Act, 1898, as from March 23. 


Arbroath.—The Board of Trade will be asked for two months’ further 
extension of time with regard to the electric lighting order, as the 
Town Council are in communication with several firms to take over 
the installation. 

Newquay.—The Urban District Council have decided to consult an 
engineer in regard to the suggestion that the electric light should be 
adopted for the town. The probable cost of the installation is stated 
at about £5,000. | 

Levenshulme.—The Urban District Council have asked Mr. 
Par tington, of Albert-road, to advise as to the mode of lighting the 


the lightin 
Messrs. Robert Dawson and Oo., Limited, Stalybridge, executed the 


Oouncil offices, and the method of taking the energy from the Man. 
chestor Corporation. 


‘Kent Electric Power Syndicate.—The Dartford .Rural District 


Council and the Swanscombe and Stone Parish Councils are support- 
ing the Kent Electric Power Syndicate's application for an electrio 
lighting provisional order. 


Fulham Workhouse Lighting. — With reference to our notice of 
of Fulham Workhouse last week, we are informed that 


whole of the wiring and fittings contract. 
Barnstaple.—Forty-one electric light consumers have assented to pay 


cash down for the wiring and fitting of their premises with a reduction 
of 5 per cent. on the payments, the Oouncil to do the repairing. A 


charge of 1s. per quarter for rent of meters is made. 


Middlesbrough.—On Wednesday a meeting of the Oorporation 
Electric Lighting Oommittee was held at which it was proposed that 


Mr. Hammond be retained at a fee of 100 guineas, but an amendment 


that Mr. Hammond's services be dispensed with was carried. 

Kensington.—A notice from the Kensington and Knightebridge 
Electric Lighting Company relative to proposed extensions of their 
mains in James-street, Kensington-square, has been agreed to. The 
Post Office authorities are laying telephone wires in a number of 
streets in the borough. 

Yarmouth.—The first brick on the extensions at the Corporation 
electricity works was laid on Wednesday afternoon by the station 
superintendent, Mr. S. F. Blyth, in the presence of Mr. L. Leeper, 
ee Nara borough surveyor, the electricity works staff, Messrs, 
Oarter and Wright's employés. 

Bridgend.—At a meeting of the Council on Tuesday Mr. Sully, the 
electrical adviser to the Council, stated that the engineer of the South 
Wales Eloctrical Power Company informed him that their portion of 
the electric lighting scheme would be completed in about three months. 
The Council’s portion would be ready in a week. 

Leeds.—A resolution was on Wednesday instracting the 
town clerk to apply for sanction to the borrowing of £220,000 for 
electric lighting and power The Oouncil also approved the 
acceptance by the Lighting Committee of tenders amounting to £6,131 
for works at the power station already approved. 

Berwick.—The sanitary authority have agreed to an application of 
the Urban District Electric Supply Oompany, Limited, who are at 
pent erecting a power station for the supply of electric light in 

rwick, for permission to lay the necessary mains in the streets, 
Electric lighting for the streets is being considered. 

Anglo-American T Co.—The directors have resolved, 
after placing £6,000 to the credit of the renewal fund, to declare an 
interim dividend for the quarter ended March 31, 1903, of 15s. per 
cent. on the ordinary stock and £1. 10s. per cent. on the preferred 
stock, less income tax, payable on May 1 to stockholders registered on 


March 31. 

Dissolution of Partnership.—We are informed by Mr. Bertram 
Blount that, owing to the death of his late partner, Mr. W. Harry 
Stanger, the firm of Stanger and Blount is dissolved. The business 
of the late firm is being temporarily conducted at 2, Broadway, West- 
minster, but at an early date Mr. Blount will remove to other premises 
in Westminster. 

Wigan.— Messrs. Kirk Bros. and Co., Limited, have completed an 
installation comprising 18 arc lamps of from 1,200 c.p. to 1,500 c.p., a 
number of Nernst lamps of 150 c.p., and 120 incandescent lights of 
various strengths. A compound dynamo, worked by a a engine, 
has been put down. The work has been done by the Corlett Electrical 
Engineering Compeny, Wigan. 

City of London Union.—In consequence of the unsatisfacto 
nature of the service of the National Telephone Company, the B 
recently decided to determine the contrast. The company have since 
repaid the amount expended upon telegrams necessitated by break- 
down, and have offered to re-lease the wires at a reduoed rental. The 
matter is now before the Finance Committee. 

Newoastle-on.Tyne Electric Supply Bill.—This Bill has been 
ordered to be reported for third reading. It seeks to transfer the elec- 
tricity undertaking of the Walker and Wallsend Union Gas Company 
to the Newcastle Mns and to enable the company to enter into an 
agreement with the North-Eastern Railway Company to supply elec- 
trical energy in bulk for motive power or lighting purposes. 


Halifax. The Electricity Committee of the Corporation have fixed 
the following scale of cha for the supply of eleotricity for motive 
power, to commence on and after June 25 next : under 300 units horse- 
poer demanded per quarter, 2d. per unit; 300 and under 400 units, 

id. per unit; 400 and under 500 units, 14d. per unit; 500 and under 
650 units, 13d. per unit; 660 units and upwards, 1d. per unit. 

Derby.— An extension of mains has been ordered. The Electricity 
Committee have agreed to supply the energy required for working the 
tramways to the Tramways Committee at the rate of 11d. per unit up 
to 250,000 units per annum, and at the rate of 11d. per unit for the 
whole of the energy supplied wheit the consumption exceeds 250,000 
units per annum, subject to the terms of the electrical engineer's 
report. 

Cable Extensions.—In the House of Commons on Wednesday 
Sir Edward Sassoon asked whether any stepe were being taken to 
connect Cocos Ielands and Ceylon by means of a spur cable, Lord 
George Hamilton replied that he had received the views of the 
Government of India, and was now in communication with the 
Treasury on the expediency of making such a line or an alternative 
line or lines. 

West Bromwich. — In a report just issued the Electric Lighting 
and Power Committee recommend the adoption of a scheme for exten- 


sion of generating plant at an estimated outlay of 29, 000. They also 
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ask the Town Oouncil to apply for sanction to borrow this sum, 
together with a further £900, the cost of extensions of service cables 
with the complementary meters, fase-boxes, etc., which have been laid 
in the borough from time to time. 


Hereford. — The Hereford Journal has been authoritatively 
informed that, as a result of arbitration, the dispute between the 
county and city asylum authorities and Mr. A, H. Wood, the 
contractor, which recently arose with regard to the electric installa- 
tion at Burghill, has been settled. The terms of the settlement will, 
no doubt, be made public at the April meeting of the County Council, 
and it is stated that they are satisfactory to all parties concerned. 


Manchester —The reduction in the price of current for motive 
power purposes has, it is stated, led to many enquiries a* the offices of 
the electricity department, and the committee are hopeful that ina 
short space of time they will have demands sufficient to keep the whole 
of the electrical plant in use. The committee, moreover, still have in 
miud the scheme for letting motors on hire. They have also decided 
15 take rooms in a convenient centre for the exhibition of motors and 
amps. 

Ealing.—The Town Council have received sanction to the loan of 
£17,881 for general extensions less a deduction of £53. 14s. The con- 
sideration of plans for the suggested utilisation of the remaining land 
at the works for new boilers, wster-cooling tower, water-softening 
plant, etc., which will shortly be required, has been deferred. It has 
been decided that when the next incandescent lamps are required an 
order for 500 be placed with the Renewable Electric Glow Lamp 
Company. | 

Free Wiring.—Following on the rejection of the electrical clauses 
in the London County Council General Powers Bill, the Shoreditch 
Borough Council have now resolved to abandon their electrical 
contracting department, and the Woolwich Borough Council have also 
decided to stop further progress with their Bill asking for similar 
powers, A note under Woolwich " deals further with this matter.) 
The Ilford Urban District Council have also resolved to abandon their 
free wiring scheme. 


Bradford.—Owing to the continuously increasing demand for elec- 
tricity, both for motive power and lightirg purposes, the Electricity 
Committee of the Bradford City Council have found it necessary once 
more to take into consideration the question of an extension of the 
works in Valley-road. 1 will be made for sanction to borrow 
£215,000 for providing additional plant and laying down new cables, 
ets., in accordance with plans prepared by the city electrical engineer, 
Mr. R. A. Chattock. 


Hornsey.—A report from the engineer containing certain recom- 
mendations of the committee for the laying down of more distributing 
mains has been withdrawn, as a very much larger scheme of extension 
will probably be found necessary in the near future. The Council have 
decided to support before a committee of tlie House of Commons the 
Propos in the Wood Green District Council's Bill that the Hornsey 

uncil should be empowered to supply electrical energy in bulk to the 
Wood Green Council. 


Hartlepool.—The Hartlepool Corporation have approved of the 
paei by the Northern Oounties Electricity Supply Company, 
imited, of a site in Forge-yard, near the refuse destructor, for a 

wer station for the sapp y of electricity to the town. Mr. Robt. 
rvine, J.P., of Orchard House, West Hartlepool, has forwarded to 
Mr. J. J. Warwick, secretary of Tower-street Oongregational Church, 
a cheque for £200 to be devoted towards the expenses of renovating 
and lighting the church by electricity. 


Mines Drainage.—At the last meeting of the South Staffordshire 
Mines Drainage Commissioners Colonel J. B. Cochrane, J.P., the chair- 
man, complimented the chief engineer (Mr. Howl) upon the prompt 
manner in which he had dealt with breakages in the machinery, and 
scated that recent experiences showed the expediency of having 
duplicates of parts which were liable to show wear and tear. The 
new electric pump for surface work, put down at Ocker Hill, was 
working most satisfactorily. It had fulfilled all expectations, and 
d pumps of the same nature would be placed where they were 
n i 


Fife Electric Power Bill.—At Kirkcaldy District Committee 
meeting on Satarday it was reported that a deputation had waited 
upon the promoters of the Fife Electric Power Bill in support of the 
amendment which the committee suggested should be made in the 
Bill. The promoters stated that if the committee would not waive 
their demand for the insertion of a clause similar to Sub-Section 10 of 
Clause 62 of the Clyde Valley Act into the Bill, the amendments asked 
for would be resisted. The promoters declined to consider any of the 
other amendments. It was agrecd to fight the matter unless the clause 
was inserted. 


Stook Exchange.—The Stock Exchange Committee have appointed 
April 7a special settling day for British Westinghouse Electric and 

anufacturing Company's further issue of 100,000 6 per cent. preference 
shares of £5 each, fully paid, Nos. 275,001 to 375,000; and have 
ordered said securities and Potteries Electric Traction Company's 6,666 
vendors’ ordinary shares of £10 each, fully paid, Nos. 20,001 to 26,666, 
a further issue of 2,000 ordinary shares of £10 each, fully paid, 
Nos. 50,001 to 52,000. and 2,000 5 per cent. cumulative preference 
shares of £10 each, fully paid, Nos. 40,001 to 42,000, to be quoted in 
the official list. ° 

Hull Telephones. ——4A list of the accepted tenders for the muni. 
cipal telephones appears in another column. It appears that 871 of 
the subscribers have agreed to take unlimited service and 296 toll 
ser vice, showing a larger proportion on the higher rate. The capital 
expenditure is estimated ut £43,860, and the revenue from 2,000 sub- 
soribers, at an average of £5. 6s. 10d., would produce £11,683. From 
public telephones, etc., the revenue would be £674, making a total of 
£12,557. The expenditure is estimated at £11,032. The average of 


has he 


£5. 168. 10d. is based upon the subsoribers already obtained namely, 
871 at £6. 6s., and 296 at £4. 10s. 

Lancaster.—The Royal Lancaster Infirmary authorities are about 
to instal a Finsen lamp for ial treatment of diseases in the 
infirmary, and have asked the Town Oouncil to supply the necessary 
electricity at the same rate as for motive power. The application has 
been granted, subject to the energy not being required at night. The 
Telephone Company has been asked to consider the following matters 
and submit their views thereon in writing at an early date: (a) term 
for which the concession is required (all future extensions to be approved 
by the Corporation); (b) what reduction the company is prepared to 
make iu the existing charges to subscribers in the borough. 

Colchester.—The electrical engineer's last report gives the following 
particulars: output of electricity in units during February, 1903, 
28,529 (1902, 20,593 —1901, 12,500); number of consumers at end of 
February, 557 (248—165) ; total number of 8-c.p. lamps connected, 
20,824 (14,908—12,166). Since the extension of the Lexden-road 
t‘ distributor," several residents of that place had asked that the main 
be extended. The cost of extension to 50 yards to the westward of 
Lexden Church will be £74. It was decided to extend the main. The 
committee provisionally accepted the tender of Messrs. Bertrams, 
Limited, of Edinburgh, to supply and erect two sets of condensing 
plant for £603. The report, with the exception of the clause referring 
to the condensing plant, was adopted on Wednesday. 

Batley.—The equipment of the electricity generating station in 
New Ing fields is now nearly complete. The boilers were fired last 
Friday the water-pipes are fixed, the three 250-h. p. engines are ready 
to start, and the last of the three dynamos has been erected this week. 
The charge for motive power has been fixed at 3d. per unit for the first 
hour and 1d. per unit afterwards, so as to tempt small business men 
to drive their machinery by electricity. The town hall, the co-opera- 
tive stores, the working-men'sclub, and the Conservative club, amongat 
other buildings, are to be lighted by electricity, and providing the 
Corporation and the co-operative society can come to terms the current 
will be supplied from tbe town's cables. A number of local mills are 
lighted by 5 generated in private installations, and we under- 
stand that Messrs. Wrigley and Parker Bros., Limited, have this week 
erected a dynamo at Valley Mills to provide 250 lights. 
also enlarging their installation at Grecahill Mills. 

Hull.— At the last meeting of the Electric Lighting Committee of 
the City Corporation it was pointed out that non-delivery of plant was 
really the cause of the ‘‘ overloading of the electric plant," and it was 
said that the engineer and the committee had been fully alive to the 
danger of ! the plant Overloading did not necessarily 
cause a failure of the light, and in this instance it was not the cause 
of the breakdown. The committee had prepared for additional plant, 
having placed orders for engines to the extent of 1, 000 h. p. as far back 
as Oct. 5, 1901. These should have been delivered and at werk by 
August, 1902, and the responsibility for their not une at work rested 
epe) with the makers of the engines. Mr. M. K. North, M. I. O. E., 

d an enquiry into the application of the City Corporation for 
sanction to borrow £24,000 for purposes of electric lighting. There 
were present the chairman of the Electric Lighting Committee 
(Councillor J. T. Skinner) the deputy town clerk (Mr. H. A. 
Learoyd), the city treasurer (M. T. G. Milner), the electrical engineer 
(Mr. A. S. Barnard), the assistant electrical engineer (Mr. H. Bell), 
the assistaut city engineer (Mr. F. W. Bricknell), etc. Mr. Learoyd 
explained that the loan was required for extension purposes on land 
acquired by the Corporation by loan from the Local Government 
Board in August, 1901. The land contained about 8,813 square yards, 
and adjoined the Sculcoates-lane station. 

St. Marylebone.—The Borough Council at their last meeting 
defined the Electricity Supply Committee's duties and powers in 
relation to conducting the local electric service when it passes from 
the Metropolitan Electric Supply Company to the Borough Council 
under the terms of the recent arbitration award. Further, the 
Council agreed to engage the services of Mr. A. Wright as commercial 
adviser and managing consulting electrical engineer, his remuneration 
to consist of 4 per cent. on an estimated capital expenditure in erecting 
a new generating station, etc., of £500,000, this rate of pay being 
spread over eight years. The Council have informed the Metropolitan 

lectric Supply Company, Limited, (1) that the Lighting Committee 
will recommend the Council that the actual date of transfer shall be 
Jan. 1, 1904, and although they are not in a position to give any 
pledge until they have obtained the necessary loans, they believe it 
will be possible to advance £250,000 to the company during August ; 
(2) that the Borough Council cannot be recommended to sanction 
any supply being given from North-street, or to any of the feeders 
being run into the said sub-stavion; (3) that the Borough 
Council cannot be recommended to undertake to refund the 
cost of connecting up new consumers unless, and until they, 
through their engineer, have decided upon which system and 
method such consumers are to be supplied ; (4) the Borough 
Council must be recommended that they can only sanction the 
conversion of districts from the house transformer to tne low-tension 
system after the company have consented to carry out the said oon- 
version in a manuer to be approved by the Borough Council's engineer ; 
(5) that the Borough Council cannot be recommended to sanction any 
promise being given for continuous-current supply in St. Marylebone 
except in districts supplied from Rathbone-place ; (6) that if the com- 
pany will consult the committee or the Council's engineer on any 
proposed works, the Council's wishes wil] he at once expressed on 
each case on its merits; (7) that it be pointed out to the company 
that they have not yet informed the Council the price at which they 
are prepared to supply in bulk all electric energy which the Council 
may require beyond the amount which they (the Council) can generate 
themselves, the chairman of the committee having asked for this price 
(without conditions) for two years, and for such periods as the com- 
pany might be prepared to quote for, 


They are 
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plant. The laying of the mains has been nearly all completed in the 
principal thoroughfares of the city, and the greater part of the work 
still to be done consiste of the making of small connections ; and of the 
500 iron poles for are lamps, 300 are now in position. The work of 
running the tunnel under the canal at Victoria Bridge, the contract 
for which is in the hands of Messrs. H. and J. Martin, is making fair 
progress. 

Gas-Engines —Messr3. Mather and Platt, Limited, of Salford 
Ironworks, have just completed what they cliim to be the largest 
single-cylinder gas-engine rade in this country. The machine, which 
is double-acting, and which works on the two-cycle system, is easily 
capable of developing, 700 b.h.p. continuously. The engine has only 
one crank, but owing to the fact that two impulses are always obtained 
per revolution, the steadiness of running is equal to that obtained with 
an engine consisting of four Otto cycle cylinders. This large engine 
is coupled direct to a 500-kw. continuous-current dynamo wound for 
2,275 amperes at 220 volts, and likewise built by Messrs. Mather and 
Platt, Limited. The machine has 12 poles, and the total weight of 
the armature is about 15 tons. This plant is going down in a large 
electrolytic works, where absolutely constant running is of the utmost 
importance. The engine will be supplied with Mond gas, and the 
whole plant constitutes a considerable advance on anything hitherto 
done in this country iu gas-driven dynamos. The same firm are 
making a 1,000 b.h.p. gas-engine to drive a 700-kw. gererator coupled 
direct on the crankshaft. 


Londón County Counoil — The Council cn Tuesday agreed to 
lend the Poplar Borough Council £8,945 for electric lighting, street- 
lighting, and meters. and the Stepney Borough Council £30,000 for 
electrie lighting works. Notices were agreed to from the Charing 
Cross and Strand Electricity Supply Corporation of intention to lay 
mains from the Strand along Excter-street and to build boxes in 
Viiliers-street, James-street, Green-street, Adam-street, King William- 
street, Coventry-street, Oxenden-street, and Cockspur-street ; from the 
County of London and Brush Provincial Electric Lighting Company 
of intention to lay high and low tension mains across Balham High. 
road in two places, and to construct a transformer box at the junction 
of that thoroughfare and the approach to Balham railway station ; and 
from the Kensington and Kaiphlabridgo Electric Lighting Company of 
intention to lay mains along a portion of James-street. Notices were 
also received from the Battersea Borough Council of intention to lay 
mains along Park-road ; the Hampstead Borough Council to lay mains 
along portions of Alexandra-road, Eton-villas, John-street, Inglewood- 
road, Edgware-road, and Aberdare-gardens, and along portions of 
Finchley-road, Goklhurst-terrace, and Fairhazel-gardens. 


Felixstowe.—The Urban District Council have adopted a report 
of their Electricity Committee on the scheme of the electricity supply 
company for lighting by means of 56 arc lamps of 1,000 actual candle. 
power each, at an estimated capital cost of about £1,500 without 
conduits, or £2,000 with, and an estimated annual expenditure for 
current, carbon, cleaning, and repairs (assuming the Council purchase 
the clectric lighting undertaking) of £465. 6s. This includes a special 
main with switches at the town hall under the control of the Council's 
officers. The company also recommend similar lamps for lighting 
Wolsey-terrace and Hamilton-terrace and estimate it would take eiglit 
1,000 actual candle-power lamps, fixed at distances of 80 yards apart, 
at a capital outlay of £277, with annual cost of £165. 12s. In the 
above estimates the company charge 54d. per unit only for current. 
The following recommendations are made by the committee: (a) that 
the proposed scheme of the electricity supply company be submitted 
to the electrical engineer, Mr. Wilson; (b) that, subject to Mr. Wilson's 
opinion, the principle of electric lighting for the Promenade and 

amilton-terrace and Wolsey-terrace be adopted; (c) that Mr. J. 
Russell, the engineer for the Promenade, and the electrical engineer, 
Mr. Wilson, be asked to confer and to prepare a complete scheme for 
the Promenade, and the surveyor and Mr. Wilson for Wolsey and 
Hamilton terraces, upon which tenders can be invited ; (d) that notice 
be given to the Felixstowe Gaslight Company, Limited, to determine 
the agreement of Feb. 15, 1902, on Sept. 15 next. 


Poplar.—At the last meeting of the Borough Council a report was 
adopted of the Electricity Committee, stating that they had had under 
consideration the question of the extension of plant required to meet 
the increasing demand in the borough for current. Since their report 
on Nov. 20 last consumers representing an output of 250 kw. had been 
coupled up. Applications were still coming in, and in some cases have 
had to be refused, and it had been found quite impossible to afford the 
supply required by the London County Council for working the lifts 
as well as lighting the Greenwich Tunnel with the present plant. It 
was therefore evident that a considerable extension of plant must be 
adopted to meet next winter's demand. A lengthy report was put in 
by theelectrical engineer (Mr. Blackman), showing the various reasons 
why the extension was necessary, tho total cost of which would be 
£146,800. The committee stated that they had very carefully 
examined the engineer's report, and felt that, whilst the contemplated 
expenditure was considerable, the adoption of a large and compre- 
hensive scheme would be more economical and profitable to the Council 
than any temporary expedients to meet the demand, and that in 
laying down the additional plant now proposed, the anticipated further 
extensions which would certainly be necessary should also be kept in 
view. They therefore recommended that the scheme of the borough 
electrival engineer for extension of plant involving an outlay of 
£146,800 be approved, and that the scheme be referred to the Finance 
Committee for submission of estimate and to the Electricity Com- 
mittee to carry into eftect, subject to report to the Council from time 
to time. 


Deal and Walmer.—At the Board of Trade Offices the Hon! 
T. H. W. Pelham, assistant secretary of the Fisheries and Harbours 
Department of the Board, presided last week at a meeting, at which 
the promoters of the proposed electric lighting provisional order for 


Chelmsford.—The Lighting Committee recently considered wnether 
the expenses of lighting the arc lamps could be reduced if the lamps 
were switched off at 12 o'clock at night and incandescent lamps sub- 
stituted. The Electric Lighting Committee would fix two 16-c.p. 
lamps on each arc lamp-post, to take the place of the arc lights to be 
switched off at 12 midnight, and provide brackets, automatic switches, 
etc., for £148. If this were adopted, the company would make a 
reduction in the cost of lighting of £60 per annum, or, if only one 
16-c.p. lamp were fixed, the cost of fixing, etc., would be £127, and 
the reduction in the cost of lighting £100 per annum. No action will 
be taken in the matter. 

Rugby.—The Urban District Council have adopted a report in 
which the Electric Lighting Committee stated that they had considered 
the exercise by the Council of their powers under the Rugby Water 
and Improvement Act, 1891, with regard to the supply of electric 
fittings, and recommended the Council to adopt a system of assisted 
wiring, etc. (not manufacture), with the view of facilitating the proper 
supply, distribution, consumption, or use of electric lighting in houses 
and buildings, and as to which the committee had made enquiries, 
With the authority of the Council the committee would prepare and 
submit for approval such a system based upon what had been 
undertaken elsewhere with advantage. l 

Woolwich.—The business for the last meeting of the Borough 
Council was to confirm, if thought fit, the propriety of the promotion 
by the Council of the Bill in Parliament, whereby the Council seek 
pouce to supply electrica! energy in bulk to the Foots Cray Urban 

istrict Council, to expend money upon the wiring and the fittings of 
the poss of any of their consumers of electrical energy, to extend 
market rights existing in the parish of Woolwich to the whole borough, 
and for other purposes. The Town Clerk pointed out that the House 
of Commons had passed an instruction to the London County Council 
to omit from their Bill before Parliament the clause with regard to 
wiring. No resolution was passed for want of a quorum. 


Dorking.—The Urban District Council have obtained sanction te 
borrow £20,000 for Turpe of electric lighting. The Local Govern- 
ment Board also stated that their sanction to the agreement with 
Edmundson's Electricity Corporation was not required, and they were 
not prepared to take any responsibility with regard to it. The Board 
pointed out that they were advised that the Council had no power 
to undertake the wiring of houses. That fact should be borne in 
mind in settling the agreement, which should also make it quite 
clear that the land, buildings, and works would remain the property 
of the Council. The matter has been referred to the Electric Light- 
ing Committee, with power to act in reference to details and tako 
counsel's opinion on the points they wished, and also steps are to he 
taken to obtain the loan. 

Junior Institution of Engineers.—A very interesting series of 
visits to works is now being made, the members on March 23 visiting 
the new works at Dalston belonging to the Shannon File Company, 
and over which they were shown by the manager, Mr. W. O. Stanley. 
The works are operated entirely by electric power, the dynamos being 
driven by two 150-h.p. engines, for which steam is raised by 
Babcock- Wilcox boilers, The wood-working and other machinery used 
in the various processes of manufacture of office and bank fittings, etc., 
was shown running. The apparatus for heating and ventilating and 
the cyclone or dust-removing plant were other special features which 
attracted particular attention. On Monday, April 20, the members 
visit the Brook-green works of the Incandescent Electric Lamp 
Company. 

Beckenham.—The Urban District Council will next week consider 
& letter from the British Electric Traction Company enquiring whether 
they would supply electric current for working the tramways in 
Penge, and at what price, etc. Cable extensions have been sanctioned 
amounting to £75. The Council have agreed to allow Messra. 
Buchanan and Curwen to undertake free wiring in anticipation of the 
powers which the Council are applying for in their Bill of this session, 
‘on the understandiag that no liability attaches to the Council in case 
the powers are not obtained. An offer from the British Insulated 
and Helsby Cables, Limited, with reference to a proposed reduction 
of 4d. per unit in the price of current, has been accepted on condition 
that it is given as a discount for cash on electric lighting accounts in 
consideration of payment within one month of demand. 


Warrington.— Mr. F. H. Tulloch, M. I. C. E., has held an enquiry 
into the application of the Town Council to borrow £20,000 for the 
per of electric lighting. Amongst those present were Mr. T. 

ngdin (borough surveyor), Mr. J. A. Woodward (from Messrs. Preece 
and Cardew, consulting engineers to the Corporation) Mr. W. H. 
Grimsdale (electrical engineer) and Mr. F. V. L. Mathias (assistant 
electricalengineer) Mr. Wilson said the application was made for 
the extension of the generating plant, so as to enable the Corporation 
to meet the growing demand for current, which has fir exceeded 
the expectations of the Corporation. In addition the Corporation 
had established a tramway system. Mr. Grimsdale said they had 
installed four steam dynamos at the electric lighting station, and they 
required two new dynamos, but it was not intended to purchase the 
second until the first was fully worked, and at the present rate of 
increase he anticipated it would be required in nine months. 


Dublin.—The station at the Pigeon House is rapidly approaching 
completion, and it is expected that tle preliminary working will 
commence early in May, and the operations will probably be in full 
swing in July. The six water-tube boilers are entirely fitted up. 
There are, however, six big Lancashire boilers still to come. They 
were manufactured by Messrs. Holdsworth and Son, Bradford, and 
four out of the total of six are actually completed and have been 
for some time waiting for shipment. They are each 30ft. long and 
weigh about 32 tons. The Ferranti switchboard is completed at the 
Fleet-street buildings, which is to be the chief transformer station of 
the city. Workmen are at present engaged in taking down the old 
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Deal, Walmer, Sandwich, and rural district of Eastry were represented 
by Mr. Drake-Brockman, barrister, instructed by Mr. Stigant, of 

essrs, Norman and Stigant, Rochester, the solicitors to the syndi- 
cate. The South-Eastern and Chatham Railway was represented, as 
were the local authorities affected. with the exception of the Eastry 
Rural District Council. The borough of Deal was represented by the 
town clerk (Mr. A. O. Brown), the borough of Sandwich by the depu 
mayor (Alderman W. J. Hoghen C.A.), and the deputy town cler 
(Mr. W. R. Harrisson), and the Urban District Council of Walmer by 
the chairman of the Oouncil (Mr. A. J. Matthews), and the clerg (Dr. 
F. W. Hardman). The promoters of the order having made certain 
concessions, the Deal and Eastry authorities had assented to the 
order, but Sandwich and Walmer opposed. The promoters produced 
a draft agreement which had been prepared, representing the 
understanding between the syndicate and the borough of Deal, 
but the president took exception to Clause 6, which was to the 
effect that if the Deal Council gave notice on or before July 1, 
1904, of its intention to apply for a provisional order, and proceeds 
with such app icanon in the then ensuing Board of Trade session, the 
syndicate will consent to such order being made, and either abandon 
or agree to transfer to the Deal Council its own order, as regards the 
part of the undertaking oe the area of the borough, on being 
paid the sum of £150 towards the costs and expenses which the 
syndicate shall have incurred in obtaining this order. Mr. Pelham 
sdid that the provisional order would be granted to the syndicate in 
any event, but if the Deal and Walmer authorities applied for orders 
in the next session, and they were granted, the syndicate’s order 
would become inoperative so far as their areas were concerned. In 
the event of one of these authorities only applying for and obtaining 
an order, that suthority's area only will be excluded from the operation 
of the syndicate's order. The syndicate would in any case be granted 
the order so far as it relates to Sandwich aud Eastry. It was under- 
stood that if Deal or Walmer obtain an order, an agreement will have 
to be entered into to take electricity from the Kent Electric Power 
Company upon terms to be arranged with them, so that the only 
question to be decided is one of distribution. 

Exhibition of Electrically-Driven Air-Compressor.—A large 
number of mining engineers visited the works of Messrs. Ernest Scott 
and Mountain, Limited, electrival and general engineers and con- 
tractors, Newcastle-on-Tyne, on Saturday to inspect a combined 
Reavell air-compreesor and Scott and Mountain continuous-current 
electric motor, which has been designed for use in collieries where it 
is not possible to take electricity to the face. In collieries where there 
is a large accumulation of in the face, and where it is advisable to 
have coal-cutting, rock-drilling, or other machinery, it is safe and in 
some cases more satisfactory to use compressed air than electricity, 
and the compressor mentioned above is specially suited for such posi- 
tions. The electric motor with its compressor may be placed in the 
intake or as close to the position where the power is required as 
possible, the current being conveyed to the compressor by cables, 
which ensures a much more economical transmission of power than 
can be obtained by taking the compressed air direct from the surface. 
The compressor in question is of the single-ended type (they are also 
made double-ended—+.¢., with the motor between two compressors), 
the power being transmitted direct to the compressor shait, which 


runs at a 8 of 276 revolutions per minute at a pressure of from 
80lb. to 100lb. per square inch, and is of the double-stago type, 
ensuring very economical results in working. The electric motor is 


of 33 effective horse-power of Messrs. Scott and Mountain's con- 
tinuous-current , but three-phase motors can be used equally as 
well if desired. e same type of condenser is also very suitable for 
driving drifts in collieries where compreased-air drills are used, as the 
simplicity of the compressed-air drill enables it to be used by ordinary 
1 The compressor which was on view is to the order of Messrs. 
Walter Scott and Middleton, Limited, contractors, London, to be used 
in connection with the excavations for the Great Northern and Strand 
Railway. Amongst other machinery exhibited by Messrs. Scott and 
Mountain was one of their three-phase generators of 150 kw. capacity, 
50 cycles, 600 revolutions per minute. This generator was driving a 
Scott and Mountain three-phase motor of h.p., which trans- 
mitted its power to a bin. by 7in. three-throw Scott and Mountain 
pump for 1 purposes. A continuous current Soott and Moun- 
tain generator of 120 kw. capacity and several smaller motors were 
also on exhibition. The electric motors which the firm ha ve recently 
completed for the Blyth Shipbuilding Oompany. Limited, were also 
interesting. These motors, each being of 140 effective horse-power, 
running at 250 revolutions per minute, have been designed to take 
the place of the engines which are now in existence; they are of Messrs. 
Scott and Mountain’s continuous-current type for direct coupling to 
the centrifugal pumps which empty the dock. Motors of 40 h. p. and 
12 h.p. are also being substituted for engines for the dock drainage. 
The Biyth Shipbuilding Company pro to take the current for 
working these motors from the electric supply company at Blyth, 
and it is anticipated that very considerable economy in working will 
be obtained. | 
—S ———— — 


PROVISIONAL PATENTS, 1903 


Marcu 23. 

6651. A new or improved electrically-driven appliance for 
cleaning windows, walls, and other surfaces. Herbert 
Partington, Cathkin-avenue, Rutherglen, N.B. 

6600. Improvod cradle or support for the receiver or hand set 
of combinod table and wall telephones. Bertil Brander, 
7, Hillaries-road, Gravelly-hill, Birmingham. 

6671. Improvements in or relating to telephonic and signalling 
apparatus. James Higginbottom, 6, Lord-street, Liverpool. 


6680. Improvements in switching apparatus for use at junction 
of slots in conduit tramways, electrical or mechanical. 
David McGregor Stewart, 72, Mark-lane, London. 

6718. Improvements in controllers for  oleotrio cirouite. 
Thorsten von Zweigbergk, 18, Southampton-buildings, 
Ohancery-lane, London. 

6719. Automatic controller for electric circuits, Thorsten von 
Z woigbergk, 18, Southampton-buildings, Chancery-lane, 
London. 

6723. Improvements in and relating to electric ignition for 
internal-combustion motors. Henry Thomas Dawson 
and Henry Alfred Dawson, 18, Southampton-buildings, 
Chanoery-lane, London. 

6735. Improvements in and relating to candle fittings of 
electric incandescent lamps. Maurice William O'Connell, 
522, High Holborn, London. 

6740, Method and apparatus for photographically 
characters in printing hs. Siemens Bros and 
Co.. Limited, Birkbeck  Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktien-Gesellschaft, Germany.) (Complete specification.) 

6741. Improvements in telephonic exohangos. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktien-Gesellschaít, Germany.) (Complete specification.) 

6742. Method and apparatus for telegraphically recording 
type-written characters. Siemens Bros. and Co., Limited, 
Birkbeck Bank-chambers, Southampton-buildings, spera d 
lane, London (Siemens und Halske Aktien-Gesellschaft, 
Germany.) (Complete specification.) 


Marcu 24. 


6769. Improvements in magnetic separators for ores or the 
like. John Thomas Dawes, 4, Clayton-square, Liverpool. 

67929. Improvementa in electric interrupters. George B. Batten, 
2, Underhill-road, Lordship-lane, London. 

6839. Improvements in electrical measuring instruments. 
Thomas Wilcock Varley, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

6853. Improvements in electric road carriages and similar 
vehicles. Edmond Draulette, 40, Chancery-lane, London. 


Marcu 25. 


6878. Improvements in or connected with insulators for 
electrical conductors. Arthur Brier, Dock-chambers, 
Fleetwood, Lancs, 


6887. Improvements in means for operating the switches and 


points of clectric railways and tramways. John 
Morgan, 17, Hanover-street, Keighley. 

6892. Rail bond for electric tramways and light railways. 
Ivor Victor Zealander and Mark Cummins, 108, King-street, 
Stretford, Manchester. 

6011. Improvements in adjustable electric Hight pendants or 
fittings. Horace MoGowan, 34, Oannon-street, London. 
(Complete specification.) 

6926. Improvements relating to electric telegraphy. Alexander 
Muirhead, 323, High Holborn, London. 

6928. Improvoments in electric meters. Ed 
83, Cannon-street, London. (The Genera 
United States. ) 

6951. Improvements in alternating electrical current meters. 
Arthur George Bloxam, Birkbeck Bank-chambers, South. 
ampton-buildings, Chancery-lane, London. (Luxsche 
Industriewerke A.-G., Germany.) 

6952. Improvements in eleotrio ignitors for internal-com- 
bustion engines. George Árthur Goodson, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(Complete specification.) 

6953. Improvements in electric igniters for internal.com- 
bustion engines. George Arthur Goodson, Birkbeck Bank- 
chambers, Boithanipton baildings, Chancery-lane, London. 
(Complete specification.) 

6954. Improvements in forming lead peroxide on plates of 
electric accumulators. Julius Diamant, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 


MancH 26. 


69658. An improvement relating to dynamo.-clectric generators 
and motors. Joseph Daniel Rowbotham Blain, 13, 
Meadrow, Godalming, Surrey. 

6968. A form of electrico lamp. Alfred Réné Upward, 150, Holland. 
road, Kensington, London. 

6977. Improvements in or connected with the trolley wheels 
used in overhead electric traction. George William 
Shepherd, 5, John Dalton-street, Manchester. 

6978. Improvements in underground conduits for electric 
tramways. James Black, 4, Clayton-square, Liverpool. 

6998. Improvements in the manufacture of stranded clectrical 
conductors. Ernest Alexander Claremont and John 
Stratton, 4, Bloomsbury-square, London. 

7022. Means for varying the self-induction of induction coils, 
and the application thereof to the measurement of the 
velocity of bodies in motion. James Yate Johnson, 
47, Lincoln’s-inn. fields, London. (The Elektrizitáts-Actien» 
Gesellschaft vormals W. Lahmeyer und Oo., Germany.) 


r Alfred Oarolan 
Electric Company® 
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7026. Apparatus for detooting whether sarees or like points 
are in their correct position and an electrical switch 
for use therewith. Siemens Bros. and Co., Limited, and 
Luiz Moraes Gomes Ferreira, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. a cd 
specification.) 


MARCH 27. 


Improvements in electrical connections, Frederick 
William Lanchester, Armourer Mills, Montgomery-street, 
Sparkbrook, Birmingham. . 

7071. Improvements in and connected with electric ignition 
devices as applied to internal-combustion engines. 
William Ballantine Burchall, 154, St. Vincent-street, 
Glasgow. 

Improvements in stationary signals for indicating the 
stopping places of electric tramcars and the like. 
Thomas Coleby, 17, St. Ann’s-square, Manchester. 


7064, 


7079. 


7107. Electric drill. Rudolf Brebach, 4, Wieland - strasse, 
Charlottenturg, Germany. (Complete specification. ) 
7133 Improvements in secondary batteries. Samuel Basch, 


. 71, New Bond-street, London. 

Improvements in devices for suspending overhead 
electric conductors. Edgar Alfred Carolan, 83, Cannon- 
street, London.) (The General Electric Company, United 
States, ) 

Improvements in globe holders. Edgar Alficd Carolan, 
83, Cannon-street, London. (The General Electric Company, 
United States. ) 

Improvements in selective 
Edgar Alfred Carolan, 83, Cannon-street, London. 
General Electric Company, United States.) 

Improvements in method of and means for protecting 
electrical apparatus. Edgar Alfred Carolan, 83, Cannon- 
street, London. (The General Electric Company, United 
States.) 

. Improvements in alternating electric current motors. 
Edgar Alfred Oarolan, 83, Cannon.street, London. (The 
General Electric Company, United States.) 

. Improvements in electric railway apparatus. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 

. Electric Company, United States.) | 

Improvements in alternating electric current motors 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

. Improvements in electric metering systems. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States. ) 

Improvements in and relating to switching devices for 
intercommunication telephones. Edward Lionel Joseph 
and George Gardner, 522, High Holborn, London. (Complete 
specification. ) 


7135. 


7136. 


7137. transmitting systems. 


(The 


7138. 


7184. 


Marcu 28. 


Improved means for electrically stopping the pendulum 
of a metronome (or the like) for recording accuracy in 
the measurement of time. Philip Harris and Co., 
Limited, and Standley Belcher, 146, Edmund-street, 
Birmingham. 

7249. Improvements in boxes for electric resistances. Henri 

Pieper, 24, Temple-row, Birmingham. 

7263. Improvements in electric ignition apparatus for internal- 
combustion engines. William Geipel, Frederick Montague 
Townshend Lange, and Henry George Such, Parliament- 
mansions, Westminster, London. 

7286. An improved holder for electric light shades. Henry 
Simmonds, 45, Southampton-buildings, Chancery-lane, 
London. 

7290. Improvements in magnetic locks for miner's safety 
lamps. Carl Wolf, senior, 11, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

7293, Method of regulation for alternate current electrical 
machines, Gabriel Winter and Friedrich Eichberg, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. 

7290. Improvements in or oonnected with resistances for 

electrical controlling apparatus. Frederick Hagger 

Headley, 40, Chancery-lane, London. 


7221. 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published April 16, 1908. 


. 1902. 
7216. Pipes or conduits for:electrioal conductors. Hurrell. 
7486. Speed-regulating devices for dynamo-electric machines. 
British Thomson-Houston Compauy, Limited. (Erben.) 
7665. Dynamo - electric machines and motors. Siemens Bros. 
and Co., Limited, and Wilson. 
7958. Guard and trolley wires for electric tramways. Pearson. 
9873. Connections or joints of cables for conveying electrical 
energy. Brookes. (Thompson.) 


10271. Apparatus for automatically supplying electric power 
to operate mechanism in clocks and other instruments 
or machines. Scott. 


11820. 
é 


10899. Eleotrio circuit protecting devices. De Ferranti and 
Garrard. 
11489. Starting devices for alternating current induction 
5 British Thomson-Houston Company, Limited, and 
eyer 
11814. Means for preventing commutator sparking. in 
dynamo-electric machines. Lake. (General Electric 
Company. ) 
Systems of electrical connections for current-moasuring 
instruments, Lake. (General Electric Company.) 


11834, Electric condensers. Lake. (General Electric Company.) 


12080. Field magnets of dynamo.electric machines. Lake. 
(General Electric Company.) 
12764. Brush-holders for dynamo.electric machines aud similar 


apparatus. Lake. 
Electric burglar and like alarms. 
and Schädel.) 


Aro lamps. Carbone. 

Eleotrio arc lamps.  lleany. 
Telephone systems. Stock. 
Telephonic systems. Stock. 


1903. 


(General Electric Company. ) 


19291. Haddan. (Tópffer 
24859. 
27787. 
28170. 


28171. 


3198. Arc lamps. Rignon. 

3777. Device for automatically shifting the brushes of a 
dynamo-electric machine. Siemens Bros. and Oo., 
Limited. (Siemens und Halske Aktiengesellschaft.) 

4208. Celis of p and secondary electric batteries. 

Heys. (Hutchinson Acoustio Company.) 


COMPANIES’ STOCK AND SHARE LIST. 


eee 


Name. 


Commercial and Industrial. — £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70, 00 1 


Aron ote Meter, c. Cum. Pref. Shares, 1-125 1-125 000 1 H 
1 1-125000. sorts o ERE dE E l1. i 
British I and Helsby Cables, Ord., 1- 70,000 ...... 5 748 xd 
——— per cent. Cum. Pref., 1-40,000 .................. 5 . 
p per cent Mortgage Bebenture 100 .. 103-1 
———— (1902 Iasue·ꝛõ“ ee ... te we eee e 100 .. 102-106 
pun Thomson Houston Co, 44 per cent. 1st Mort. Deb. 
tock; Bed: 100 .. 103-105 
Britian Westinghouse Elec. and Manuf.,6 per cent. Pref... 5 .. 
Brush Ele rl al Rnginoaring, Debsnbure 8 ien 105,751... der :: n 
ectrica nary, Nos. as 
—- Non. Cum., 6 per cent. Pref. .................... 2 .. WM2xd 
at per cent. let D Debontnts Stock ioc eor o 100 . 99-102 
cent. 2nd Debenture Stock ................ 100 95 
8 ble, Debentures eee eee rere 100 .. 108-112 
Gar en de etas eser aeo Tes 5 . 134-14 
5 per cent. rr od rr s 5. 54-6 
Crompton and Co 3 24 
—— 6 per cont. Debent ure 10 .. 1081 
Edison and 8wan United, E AT Shares, 1-99,261 .......... 5... 4 
** A" Shares, 01-017, 12998 5. iy 
5 per cent. Debentures ...............eee eee nnne 100 70-80 xd 
4 per cent. Deb. Stock, Red. .................... 10 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 — 142 
7 per cent. Cumulative Prekk 2 .. 
1 [5a Deb. A ere 10 du AER 
Genera] Electric Com " cis e " 10-1 
——— 4 per cent. let Mort. (adus Rose eds 190 99-102 xd 
W. T. Henley’s Telegraph Works, Ordinary FWW 5 .. 15-16 
44 per cent. Preference...................... D ss 6-34 
uper cent. Debenturess 00 .. 107-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 184-195 
4 per cent. Debentures .............. ccce eren 00 100-105 
Parker, Thos., Limited, Ordinary ......................-. 10 . 144-154 
Telegraph Construction and tenance ee 13 
5 per cent. Bonds ................ ee eese oo 100 .. 101-104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 3-1 
r cent. Deb. Stk. Certs., Red. and Conv. .... 100 . 118-121 xd 
Bournemouth and Poole, Ordinary ....................«* 10 .. EM xd 
per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 10-11 
6 per cent. Cum. Second Pref., 15,001. 22,500. 10 .. 1 d 
per cent. Debentare Stook, BA Oe 19 . 105-1 
Bou eni) Electric Light and Power Co. , 44 per cent. 
lat epet Stock, Red. i.c err aa ve rrt rw 100 102-105 
Brompton and Ke n, Ordinary ......... eon & .. 104-103 
Hiec r cent. Preference ...........asesecssoce. ees 5 . 10-104 
Calcutta peat 001 Corp., Ordinary, Nos. 1-20, 000. ap $ 
Cambridge Electric Supply Company, Ltd., ' fid one 5e : NA i 
Central. Electric! ae 14,4 percent. Guar Deb. Stock 100 .. 106-1 
Charing Cros os. 50,001-70,000 ............ 5 .. es 
kom ah cent, Cum. > Pret. FCC b .. 5 
ty Undertaking,” 44 p.c. Cum. Pref., 1-40, 991 am $5 104.166 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 1 
Chelsea . ,, seis ics Ed IRE ani "m 9.712 
r cent. Debentures ..... FF 100 109. 
City of 10000 n, Münf ecinees eres se erro 10 .. 394.10 
6 per pers Cumulative Prof. PERENNE: 10 .. 1215 
5 per cent. Debenture Stock .................... n . 
— r cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. z 103-106 
County of London and Brn Provincial, Ordinary........ ea xd 
——— per cent. Cum. Pref. .......................... ; 1 
—— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-112 
Edmundsons' Electricity OO poration; Ordinary, 1-1 400 6 .. 7 
: per cont, Cum. FE... eren 6 .. xd 
Ton First Mort. Deb 100 .. 106-1 
Bloctrie Lt actn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-20,000 6 .. 
5 per eis Debenture Stock, Rede... 100 . 1 
Folkestone Electric Supply, Lt T ide . Nos. 1-10,000 ...... 5. xd 
per cent. tock, Red. 3 100 108-1 
Kensingto rio Lightin 5. Or urina ee cr 
ens n e Elec. L -21, 
— per cent. Debenture Stock Nell ea 105-108 


| 
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0 
Name. l a Last price, Name. . A Last price 
pen £ £ £ £ 
nsington and Knightsbridge and Notting Hill ........ 100 103-106 xd British Electric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 .. 134-14 
Kidderminster and Dist. Elec, Lighting and Traction, Frei. 10 . 97.1 6 per cent. Cm. Pf., 30,001-60,000 MO... ee — EA 
London Electric, Ordinar gs 3. 21-21 5 per cent. Perpetual Debent dre Stock .......... 100 .. 122-125 xd 
6 per cent. Prei. . 5 -6 Buenos Ayres an and Belgrano Tram., Ord., 1-100,000 ........ 5 24-28 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 103 “ A" 6 per cent. Cm. Pf., 1-40,000 ip gig EE eK s 5 91-51 
Metropolitan, Ordinar . 10 .. 184-19) xd “B” 6 per cent. Cm. Pl., 1.278000 B o 
——4}, per cent. First Mortgage Debenture Stock .... 100 .. 109-114 5 per cent. Deb. Stock, JC eese tos 100 .. 1061 
per cent. Mortgage Debenture, Red. .......... 10 .. 98-101 Prov. Cert., all paid 100 .. 98-101 
. n- ue Electric Supply, Ordinary.......... : vs 9-94 capo Electric Tramways, Nos. feos ,000 ... EMT Uv MN 15 2s 24-24 
$e Sains NP ROGA Rire qa ERA CRT ed Re = y of Birm am Tramways, r cent. Cum. a 
Notting Hill de Lighting 5555 s e. 100 Es 155 j 8 T per cent, lst Mortgage Debo s -3, 90 (1917) 1 100 .. 101-1 
e 08. (Eeg. A xc om ectric Tramways an ting, 5 per cent. st 
Oxford Electric, Ordinary, 1-96 and 407. 10,5 10 5. 55 Mortgage Debenture Stock, 8 100 .. 103-105 
4 per cent. Debenture Stock .................... 100 .. 93-101 Cork Electric Tramways and Lighting io e sawna 10 .. 13-14 
River Plate Electric Light and Traction, Deb............. á 79-84 5 per cent. Cum. Pref vais AU. vs 11-12 
Royal Electrical Company of Montreal, 44 per cent. First , as sera EVE vr teas re 100 .. 96-99 
Shares Mortgage Debentures ........................ 100 .. 101-103 Dublin United Tramways (1896), Ord., Nos. 8005 000 ...... 10 .. 13-14 
Smithfield Markets Electric Supply Ltd., Ord., 1-12,000.. 5 3. 6 per cent, Pref., Nos. within 1-60,000 IH. 15-16 
4 cent. Debenture ES cna t. 10 .. 88 per cent. Mort. Debs. , 1-5,000, Ned. „ 100 .. 8497 
South London, Ordinary .. . . . . . . % . .. 85S 11 xd Imperial Tramways, Ordinary.................... q all. 22-224 
St. James's and Pall Mall, Ordinary, 101-20, 00 85s 16 6 per cent. Cum. Pref. ..................... eee al .. 144-154 
7 q per cent. Pref. ioris esas des aue ce EY 8 56 Es 44 per cent. Deb. Stokkkkd 4% 100 .. 112-11 
Fe ð,) 100 .. -101 Isle of Thanet Electric Taon sand Lighting, 5 per cent. 
Urban Ed ric Supp Uo. Orain ary, 8-30,007 ............ 5 . 43-55 xd Cum. Pref., Nos. 30,00 50,000 CETTE si 185 
——— 5 per cent. wative Prefaronos, 50,001-80,000 5 44-5j xd 4 per cent. e SN ( ye 8 10 .. 94- 
Westminster, Ordinary .............. cc cc cece . 5. uu 12-1 Kidderminster and District Lighting and Traction, Pref... 5 
——— 5 per cent. "Cuni Pref., 110,101-138,241 .......... 5 64-63 London United Trys. (1901),5 per cent. Cum. Pref. ..... . . 10 . 11412 
4 per cent. lst Mt. Db. Stock, R ee. 100 .. 106-108 
Electric Railways.— Meuopolitan 1 Tk , Deferred, 1,000,0011, -1,314,016 : is xs 
per cent. Cum. Pref., 900,001-014,010............ $5 s 
Central London, Ordinary............... o 100 .. 104-107 New General Traction, Ordinary X A CRESCE 5 .. 1-3 
por cent. Pref. . „ —— 100 .. 1 6 per cent. Cum. Prei... eee 10. 24 
e ° : 5 per cent. Mortgage Debentures, 1-1,713 (Regd.). 100 .. 91- 
——— 4 p.c. Deb. Stock (Prov. Script Certa., fully paid). . 116-119 Oldham, AMO. and Hyde Tramway, Ordinary........... 4 10 .. 104104 
City &nd 8outh London, Consolidated Ordinary .......... 100 4.70 —— 5 per cent. Cum. Prei... eee 10 .. n 12) 
——— 4'per cent. Debenture Stock .................... 100 .. 116-119 Perth Elec. Tramways (W. A. 135 r cent, 1 99909 Deb. Stk. 100 M ni 
—— 5 per cent. Pref. Stock "91 .................. e... 100 .. 130-133 Potteries Electric Trac lon, € 129000 „ J, 84-94 xd 
» is „ 0 REEERE 100 .. 128-13 —— 5 per cent. Cum. Pref., 1 500 . 10 EM 311 
ay cad, g '01 eee eee 100 .. 125-128 — — 44 per cent. Debenture Stoc... se 100 .. 105-1 
Liverpool Over r er cent. Prof. ooicusecisicresesa. — ee 15-154 South uii Lancashire Piectrio Traction and Power Company— 1 
4 per ary, 1 Mercure ‘Debentures, Red., 1-1, 700 . ubl 82 1 104 — £250, rdinary e6e€*09090€090092200a8300900000009920€99 oe 
Waterloo and City, Ordinary .....................-.-.-. 100 .. 97-100 £101,132 6 per cent, erar ae e : l 


Electric Tramways.— 


Anglo-Argentine, 1-200, 0o . q 5 
ermanent 6 per ont 3 Stock, 1888.... 100 
Blackpool and Fleetwood Tramroad...................... 10 
Brisbane Tramway Invest. Lim., Ord. 17850000 
5 per cent. Cum. Pref., "Nos. 1-75 5,000 Vies sues hae 5 
per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 
British Columbia Electric Railway Go., Ord., Nos. 1-20,000 100 
——— Non. Cum. 5 per cent. Pref., Nos. 25 '001- 38,600 100 


— — 44 per cent. lst Mt. Debs., Nos. J.5, 20, of £40each 40 


l .. 
— — £528,093 44 per cent. Debenture Stock ........ 100 p.00... 100p.c 


Telephones. — 
National Telephone, Preferred To svevece 100 2s 98-100 
ferred Stock `........sesesocscsessesessosseso 100 73-75 
6 per cent, Cum. First Pref. .................... 10 .. 13-14 
— — 6 per cent. Cum. Second Pref. .................. JO .. 12-13 
b per cent. Non. Cum. Third Pref. .............. 6 .. 99.55 
54 per cent. Deb. Stock, Red. .................... 100 J 
4 per cent. Deb. Stock, Re... - 10 . 102-104 
Nwiantal Telephone and Mectrio Oompany .. - -=-~ 12 21 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| Miles of 
' Traffic Returns for Increase or Accounts for past year. 
| week decrease. Ms F ork 
TES Ai Cu nt | Total P Car miles Pas. Cae’ Mileof | mile 
urren | Tota assengers | Car miles as- ar eo e 
Eating. 1903, | 1902. , Week | year | 1902. ine Ending receipts carried. run. * nger mile. track. | 
— „ g | | £ Re ££ |d 
Aberdeen Corporation.......... Mar. 28 840 545 + 295 410,555 | 191 171 May 31 37 931 9,099,715 794, 4,641 038 15¢ 02 1, 970 6°14 
Ayr Corporation TOP. 165 152 + 14 — e = iE, s 
Birmingham Tramways ee „ 23 §€108 4.678 + 420! + 3,985 | 61 64 = = zm 
Blackburn Corporation ........ „ 27 7453 782 p: li + 24 | Dec. 31 33,561 5,769,224 | 648,114 14 124 | 1,398 | 74 
[ ! | 
Blackpool Corporation........:. » 20 334 | 372 — 8 + 1,088 | 16) | 164 — iur ci " - T S ER ". 
Blackpool-Fleetwood Tramways » 28 218 — 415 — 197, + 155 , 16s 16} „ 31 30,923 | 2,039,677 584,989 |362 112:68| 1,932 | 698 
Bolton Corporation. „ ?9 1,68 ! 1,879 |- 193 + 7,525 25 | — cw. | Ms SA ze pee Z a 
Bournemouth Corporation...... . Si 832 om — — | 100; — — | € = oe 
Bradford Corporation | „ 29 3,338 | 1,935 | +1,372! +17,630 39 | — — — = TEM um E T" m 
Brighton Corporation .......... » 2 795 799 | — 4| + 3,946 | 64 — — — -— a - = 
Bristol Tramways Company .... .. 27| ^51l | 4,210 + 30! — 51? 513 „„ 31225,480 | 41,192,899 | 5,724,114 1:30 | 938| 4,348 | — 
Burnley Corporation .......... en „ 28 716 697 ＋ 19 - | PE — — Ex I = = = 
l j 
Cardiff Corporation ............ | „ 28 1.68838 — — — — — -- 3 = Z = en = 
Carlisle Tramways Company. — | — E = EN 5, — 2,216,585 320,29 | — = AM 26 
Central London Rallway........ Eei 28, 6972 , 6121 |+ B51, + 49A, €3| — „ 31137,225 | 45,305,110 „ — a4 
City and South London BATA „ 29 3.120 2,655 | + 465 + 3,026 6d = „ 91,165,003a| 19,069, %319a = — — - 
Cork E. T. and L. Company . E 1 a 390 388 | + + 82 | is = = Es = pL ques i 
! 
Darwen Corporation............ „ 27 224 | 244 — 20! + 8 90 3 " u B u 7 m E 
Darwen-Hoddlesden ............ — | — — | — | € | | 
Dover Corporation ............ & xe 177 169 , + 8, + 49 5 — - — p. za = — | — us 
Dublin & Lucan Electric Rallway, * 2 97 87 | — i+ 9. - | — 5,796 354, 795 102,287 |381 15523 859 | 7:68 
| ; I 
Dublin Didot, een „7 MES, MIT FI 43,308 4% | a6 | 4,121 | 24,553,133 | 3,429,356 |126 | 884| 2,740 | 520 
Dundee City Tramways ........ 25 787 2 + 185 = 22 22 | May 15, 26,058 | 6,393,412 | 446,350 {0-98 |140 | 1,180 | — 
East Ham Corporation ........ „ 28, 099 | aX * 1 + 4,98 —— EUN i = „ 
| i 
Farnworth U. D. CCC... q eb. 13 135 35 1 100 — ZEN — up — m EF 8 nos " 
T o7 . e ur. 283 12,645 | 10,952 ＋1,591 +19,387 124 | 101 „ 31 — m € 
ration............ 11! 1,12" "uod ig: 225 + 6,150 30 A " : za 
Heddersfiel Corporation ...... EN „ 23) 1,113 | 82 + 251 — — h . E 
i 
Hull Corporation, E. 8.......... |. x8. 1,761 | 1682+ 79 44,347. 19 19 „ 1 87,707A) 21,065,999 | 2,218,696 |1-00 | 9-49} 5,003 | 5-07 
Kirkcaldy Corporation mie sig 20 | 175 — En = we : om jae i 55 ey 
I Corp ratlon ees 8; te 2 4,996 | 1.571 |, + 425 +e Dg.  — i — — E E — 2 — = — 2 = 
verpool Corporation.......... „ 21, 9,910 | 9.5195 - 5 T 5,% 10 85 | Dec. put. 108,906,4 11,705,425 | 1°11 |10:34| 5,000 | 6:88 
Liverpool Overhead Railway.. a 29 | 1,603 | 1.12 4 185 + 1,627 154 | 154 | June 30, 79,252 | 10,466,726 985.1850 | 1°82 !'19:30a| 5,110 — a 
Newcastle-on-Tyne Corporation | ,, 28| $110 2.008 1.042 — 36 85 Dec. 15 127,852 | 28,411,899 | 2,767,444 10, |1109| 3,551 | — 
Portamouth Corporation........ „ 21 1,393 1.05 ＋ 187 — E ee Sept. 30) 47, 651 9,158.137 862,157 | 1724 |1517| 1,643 | — 
Rochdale Corporation .......... „ 50 112 — — d — ee i] — p "T zs E pis ae vn 
| 
VV | : n Tos RAM | ad ec 464 : Mar. 25 191,837 | 49,176,631 | 3,791,993 |093 1201 4,140 7.827 
effie rporation .......... 5 295 — -- 170. 791. à 
Boutbampton Corporation ...... | „ 2, al 775 1 4＋ ns — | 11 11 „ 31 35,574 | 9,084,522 752,814 |0946 11:436| 3,760 | — 
Sunderland Corporation ........ „ 29| 1061 | 1.123 — 62 — 17˙18 1718, „ 31 57. 307 15,596 90,908 1,170,270 101 1175 $016 | — 
Wallasey U. D. C. | NT 500 — i4 117 — | = € i = 8 = nS P 
| 


| 
* Includes maintenance of permanent way and proportion of profits 
* Includ. pei 


Half-year’s figures. 0 


ME 


d to the tramway Mun for term of une lease, a Train mile. 
d Total receipte. f eat ata E 
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THE INSTITUTION’S VISIT TO COMO AND MILAN. 


NOTES OF THINGS TO BE SEEN. 
BY J. J. FAHIE, M.I.E E. 


(Concluded. ) 


As in these notes I only describe what I have seen 
myself, I must pass over the journey from Como to Milan 
which the traveller will make by the new route vid Varese 
and the Varese-Milan electric railway. Similarly, as 
regards the various electrical enterprises in and around 
Milan I am unable to do more than furnish some illustra- 
tions. Even if I could do more, it would hardly be neces- 
sary, for the visitor, no doubt, himself knows what to look 
out for, and will have the assistance of local experts and 
managers who will be ready (as I always find Italians) to 
tell him everything. 

Presuming, then, that the traveller has completed the 
special work for which he set out, and has a day or two 
for sight seeing, I touch my cap to him with Want a 
guide, sar? Me am famous guide; show signore everything ” 
But no, knowing your limitations and my- own, I will be 
more modest, for to show you everything would mean at 
least a week’s hard work. To prepare yourself you should 
read up Milan in Baedeker's Northern Italy,” or one of 


the local guide books which you will find in your hotel, 


for in these brief notes I can do little more than indicate 
what I think will interest you as a grave and learned man. 

Let us go, then, to the far-famed Duomo, or cathedral, 
and, guide book in hand, let us contemplate its glories and 
inspect its treasures. This done, let us ascend to the roof 
and tower, whence a magnificent panorama of the Alps is 
unfolded. The watchman, usually stationed at the top, 
will show you a plan on which all the Alpine peaks are 
marked, and he will lend you a telescope, if you desire it, 
for, of course, a quid pro quo. Don’t spoil him, or any of 
his kind, by giving too much. If you give him more than 
a few coppers, he will think you a fool. Before descend- 
ing, have a look at the lightning-guard arrangements on 
the roof, and don’t hesitate to report to the proper autho- 
rities any defects you may see. Apropos of this I will tell 
you a story. In the spring of 1884 1 found myself for the 
first time on this selfsame roof, and while examining the 
statuettes I stumbled more than once over a broken wire. 
Then, examining the lightning conductors, I found the 
connecting wires rusted and broken in many places, while 
many of the rods projecting from the statuettes and 
pinnacles terminated in loose wires, which (to keep them 
out of the way) were twisted round the objects they were 
meant to protect! Horrified at this state of things, I 
reported the cireumstances to Signor D'Amico, then 
Director-General of Telegraphs in Rome. He sent my 
letter to the Prefect of Milan, and in due time I was 
informed that the needful repairs had been done. I am 
afraid there are many public buildings (and in other places 
than Italy) protected in the same way, but verb. sap. 

On quitting the cathedral, the visitor should cross the 
piazza and stroll through the splendid Galleria Vittorio 
Emanuele, the work of the architect Giuseppe Mengoni. He 
lived to see it completed, and then died tragically on the 
eve of its inauguration, cementing, as it were, the coping 
stone with his blood. On the evening of Dec. 30, 1877, 
he mounted to one of the arches, and, while inspecting 
some work, slipped, and fell crushed at its base. The 
entrance to the gallery and the central octagon are adorned 
with many (25) fine statues of great Italians and frescoes, 
all the work of Milanese artists. Amongst the statues, we 
may mention those of Leonardo da Vinci, Michael Angelo, 
Galileo, and Volta, all by the sculptor Pietro Magni. 
Statues of Marco Polo, Dante, Raphael, Columbus, 
Savonarola, Machiavelli, and Romagnosi, are also here, 
and many others besides, but whose names are not so 
familiar to English readers. The statue of Romagnosi is 


deserving of more than a passing glance by the electrician, 
because of the claim set up for him (not by him) of 
having anticipated Oersted's immortal discovery by 18 
years. While we are criticising his statue we may 
as well recall his solitary experiment in electricity. 
The Gazzetta di Trento of Aug. 3, 1802, says: “The 
Councillor Gian Domenico de Romagnosi, of this city, 
known to the republic of letters by his learned pro- 
ductions, hastens to communicate to the physicists of 
Europe an experiment showing the action of the galvanic 
fluid on magnetism. Having constructed a voltaic pile of 
thin dises of copper and zine, separated by flannel soaked 
in a solution of salammoniae, he attached to one of the 
poles one end of a silver chain, the other end of which 
passed through a short glass tube, and terminated in a 
silver knob. This being done, he took an ordinary 
compass box, placed it on a glass stand, removed ite glass 
eover, and touched one end of the needle with the silver 
knob, which he took care to hold by its glass envelope. 
After a few seconds’ contact, the needle was observed to 
take up a new position, where it remained, even after the 
removal of the knob. A fresh application of the knob 
caused a still further deflection of the needle, which was 
always observed to remain in the position to which it was 
last deflected, as if its polarity were altogether destroyed. 
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In order to restore this polarity, Romagnosi took tho 
compass box between his fingers and thumbs, and held it 
steadily for some seconds. The needle then returned to 
its original position, not all at once, but little by little, 
advancing like the minute or seconds hands of a clock. 
These experiments were made in the month of May, and 
repeated in the presence of a few spectators, when the 
effect was obtained without trouble and at a very sensible 
distance.” Here it will be seen that Romagnosi uses only one 
pole of the pile, and never speaks of the circuit being closed— 
facts which show that his experiment has no resemblance 
to that of Oersted. The effects which he describes are, 
moreover, easily axplainable on another hypothesis. The 
compass need!e, we may imagine, received a charge of 
static electricity by contact with the charged pole of the 
pile. Being insulated, it could not part with this charge, 
and, consequently, as soon as it had attained the same 
potential as the voltaic pile, mutual repulsion ensued. As 
the needle belonged to an ordinary compass box,” we may 
assume it was neither strongly magnetised nor delicately 
suspended Friction at the point of support, then, might 
more than counterbalance the directive force of the earth, 
and so the needle would always remain in the position to 
which it had been last repelled. The ‘restoration of 
polarity,” or the bringing back of the needle to the 
magnetic meridian, by merely holding the compass box: 
steadily between the fingers and thumbs, although savour- 
ing of legerdemain, was really due to a “simple turn of 
the wrist.“ Romagnosi may have imagined that he held 
the compass box steadily, but there can be no doubt that 
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his hands suffered a slight and imperceptible tremor, 
which, aided by the directive force of terrestrial mag- 
netism, sufficed to shake the needle into a north and south 
position. 

The gallery connects the Piazza del Duomo with the 
Piazza della Scala, where one sees on the west side the 
far-famed Scala Theatre, but to the scientific man a more 
interesting object is the monument of the great Leonardo 
da Vinci, which occupies the eentre of the square. The 
monument, which we reproduce (as also a portrait of 
da Vinci, supposed to be painted by himself), is the work 
of the before-mentioned sculptor, Pietro Magni, and is con- 
structed entirely of white Carrara marble. The statue is 
more than life-size, and stands on a lofty pedestal, round 
the middle of which are smaller statues of four of the 
master’s best known disciples. On the base of the pedestal 
are four bas-reliefs, typical of his works as painter, sculptor, 
engineer, and man of science.* 

ere let us pause, and under the shadow of Leonardo's 
statue let us recall his claims to our special veneration, 
not as a painter and sculptor, for all the world know him 
on that side, but as a man of science. Da Vinci (born 
1452, died 1519) was a universal genius, touching and 
adorning many subjects in the arts and sciences. hile 
devoting himeelf enthusiastically to painting and sculpture, 
in which he takes a first place, he found time to study 


architecture, engineering, and hydraulics ; geology, botany, 


LEONARDO DA VINCI, 


and anatomy ; mathematics, optics, and astronomy. He 
was also a skilful player on the lyre, a poet, and a 
charming speaker and writer. His scientific writings were 
probably composed in the period 1480 to 1510. Most of 
them consist of notes or brief memoranda, and all show a 
wonderful insight (considering the time) into the ways of 
nature. Like his famous fellow Tuscan, Galileo, but nearly 
a century before him, da Vinci held the conviction (and 
acted upon it) thet induction with experiment is the 
only sure method of ascertaining the truths of nature. 
ae Theory,” he says, “is the general, experiments are the 
soldiers. The interpreter of the works of nature is experi- 
ment, which is never wrong; it is only our judgment which 
is sometimes deceived, because we are expecting results 
which experiment refuses to give. We should then be 
guided by experiment, and vary the circumstances of each 
„ till we have deduced general laws, for thus 
only can we arrive at them. But you may ask what is 
the use of these general laws? I answer that they direct 
us in our enquiries into nature and the operations of art. 
They keep us from deceiving ourselves and others by 
expecting results which we can never obtain.“ t 

* Amongst the wits of Milan this monument is known as Magni's 
m 15 and Four Quarts,” in allusion to the sculptor's weakness for 
the e. 

1 In England we call Francis Bacon the father of inductive or 
experimental philosophy. Bacon wrote learnedly on the subject in 
1020, but 40 years before that time Galileo not only wrote and lectured 


In mechanics da Vinci was acquainted with the theory 
of forces applied obliquely to the arm of the lever, and 
studied the resistances of beams, the laws of friction, the 
influence of gravity on bodies at rest and in motion. He 
has a paper on the descent of heavy bodies considered in 
connection with the rotation of the earth," in which he 
assumes the latter as a fact, and then shows that a body 
falling to the earth from the top of a tower would have a 
composite motion due to this rotation. Again, he says the 
time of descent along inelined planes of equal height is 
as their lengths; that a body descends along the arc of a 
circle in less time than down ite chord ; and that a body 
descending on an inclined plane will ascend a similarly 
inclined plane to the same height and with the same 
velocity—an observation from which the pendulum is not 
far removed. He understood the principle of virtual 
velocities, and explained by it the action of a machine for 
moving heavy bodies. He has frequent notes to the effect 
that bodies weigh in the direction of their motion, and 
whe the more in proportion to their velocities (by weight 
evidently meaning what we now call force), and he applies 


Statue of Leonardo da Vinci, Milan. 


this fact in considering the centrifugal force of rotating 
bodies. 

In astronomy he takes, as we have just seen, the earth’s 
rotation on its axis for granted, and in another place he 
speaks of the earth’s annual motion as a fact held by him- 
self in common with some philosophers in his age. He 
correctly attributed the slight luminosity (earth shine) of 
the shaded or unilluminated portion of the moon (best 
seen when she is new) to the sunlight reflected from our 
earth. In optics he described the camera obscura long 
before Porta, its reputed inventor. He taught aerial 
perspective, the nature of coloured shadows, the movements 
of the iris, the effects of the duration of visible impressions, 
and other phenomena of the eye which are not to be found 
in Vitellion. He went very near to inventing the telescope. 
He noted the fact that whereas a glass sphere filled with 
water gives behind a reversed imagine of objects in front, 
another sphere placed behind the first will restore the 


about the experimental method, but employed it, and with far-reaching 
results; and 100 years earlier still da Vinci did the same. Let us be 
more modest iu future, j 
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image to the erect position. A little more experimenting 
and the telescope might have been discovered, but here, as 
in his notes or memoranda generally, he contents himself 
with pointing the road which others were to follow. And 
yet he seems to have had the intention of going along 
it himself, as the following memorandum shows: Fa 
occhiali da vedere la luna grande” (Make glasses to see 
the moon large). In geology he concluded that mountains 
were once under the sea, basing his opinion on the 
discovery of fossil shells. He regarded valleys as the 
former beds of rivers, and, probably, when plannin 

the canals in Lombardy which intersect the alluvial aad 
tertiary formations, he recognised traces of earlier oceanic 
animals in the fossils he encountered. As if with a 
presentiment of the modern classification of animal forms, 
he describes conchylia as "animals which are without 
bones." In hydraulies he was very strong, and, in fact, 
forestalled Castelli in much that he has written on the 
motion of water. He carried out many hydraulic works in 
Lombardy, and another of his projects was to convert the 
Arno, from Florence to Pisa, into a canal. In preparing 
his engineering and architectural designs something of the 
kind now known as Gunter's scale would be useful, and 
accordingly we learn that he “invented a proportional 
compass identical in form with that designed by Giusto 
Burgi in 1603 and still used by engineers.” 

Lastly, he wrote upon steam power as applied to 
warfare and designed a steam-gun to throw “balls 
weighing a talent to a distance of six stadii.” It is not 
clear whether this machine was quite original, or whether 
he only borrowed it (or the idea) from some old commen- 
tator of Archimedes. However this may be, it is interest- 
ing as showing the practical bent of this extraordinary man. 

a Vinci’s scientific papers, of which the foregoing is 
the merest outline, are still in MS. On the sacking of 
Milan by the French under Napoleon these MSS. and 
Petrarch’s copy of “Virgil” were carried away by the 
conqueror himself as his special share of the spoils, but 
they were afterwards restored, and are now preserved in 
the Ambrosian Library, where the visitor should not fail 
to inspect them. Some extracts, on which our account is 
based, were published by Venturi in his “Essai sur les 
Ouvrages Physico-mathématiques de Léonard da Vinci," 
Paris, 1797. 

Of his other practical acquirements he has himself given 
an account in a letter to Ludovico il Moro, Duke of Milan. 
when offering his services, circa 1483: ‘ Most illustrious 
Signor,—Having seen and sufficiently considered the speci- 
mens of all those who repute themselves inventors and 
makers of instruments of war, and found them nothing 
out of the common way: I am willing, without derogating 
from the merit of another, td explain to your excellens 
the secrets which I possess; and I hope at fit opportunities 
to be enabled to give proofs of my efficiency in all the 
following matters, which I will now only briefly mention. 

“1. I have means of making bridges extremely light 
and portable, both for the pursuit of or the retreat from an 
enemy ; and others that shall be very strong and fireproof, 
and easy to fix and take up again. And I have means to 
burn and destroy those of the enemy. 

“2. In case of a siege, I can remove the water from the 
ditches; make scaling ladders and all other necessary 
instruments for such an expedition. 

“3 If, through the height of the fortifications or the 
strength of the position of any place, it cannot be effec- 
tually bombarded, I have means of destroying any such 
fortress, provided it be not built upon stone. 

" 4. I ean also make bombs most convenient and port- 
able, which shall cause great confusion and loss to the enemy. 

* 5. I can arrive at any (! place) by means of excava- 
tions and erooked and narrow ways made without any 
noise, even where it is required to pass under ditches or 
& river. 

* 6. I can alse construct covered wagons which shall be 
proof against any'force, and entering into the midst of the 
enemy will break any number of men, and make way for 
the infantry to follow without hurt or impediment. 

7. I can also, if necessary, make bombs, mortars, or 
field-pieces of beautiful and useful shapes quite out of the 
eommon method. 


“8. If bombs cannot be brought to bear, I can make 
crossbows, ballistae, and other most efficient instruments; 
indeed, I can construct fit machines of offence for any 
emergency whatever. 

“9. For naval operations also I can construct many 
instruments both of offence and defence; I can make 
vessels that shall be bomb-proof. | 

' 10. In times of peace I think I can as well as any 
other make designs of buildings for public or for private 
purposes; I can alap convey water from one laco to 
another. 

“I will also undertake any work in sculpture, in marble, 
in bronze, or in terra-cotta ; likewise in painting I can do 
what can be done as well as any man, be he who he may. 

“I can execute the bronze horses to be erected to the 
memory and glory of your illustrious father, and the 
renowned house of Sforza. 

* And if some of the above things should appear to 
anyone impracticable and impossible I am prepared to 
make experiments in your park or in any other place in 
which it may please your excellency, to whom I most 
humbly recommend myself,” etc. 

The Brera, or Palace of Science, Letters, anda Arts, was 
formerly a Jesuits’ college, and now contains the splendid 
porre galleries, full of gems in paning and sculpture; a 
ibrary of 250,000 volumes, a collection of coins and casts, 
and the Archæological Museum, all of which are worthy of 
careful inspection. The celebrated Biblioteca Ambrosiana, 
founded in 1609 by Cardinal Borromeo, the friend, of 
Galileo, should also be visited. It contains over 200,000 
printed books and 8,000 valuable MSS., amongst which are 
a collection of drawings and the MSS. of Leonardo da Vinci 
(ask to see the Codice Atlantico") and papers in the 
handwriting of such men as Petrarch, Tasso, Galileo, ete. 
Besides the library, this building contains a cabinet: of 
bronzes, and several rooms of engravings, drawings, and 

ictures by da Vinci, Raphael, Botticelli, Diirer, and other 
amous artists. Of course, the visitor will not fail to see 
the lion in the way of pictures in Milan. The church of 
Santa Maria delle Grazie is situated on the Corso Porta 
Magenta. A door marked Cenacolo, to the west of this 
church, leads to the refectory of an old monastery (now a 
cavalry barrack), containing the celebrated Last Supper” 
of da Vinci, circa 1499. This was his chief work during a 
residence of many years in Milan, and is now in a deplor- 
able condition, and before long will, according to experts, 
disappear altogether, partly owing to the original mistake of 
painting it on the wall in oils, and partly to the little care 
that has been taken to preserve it. Gabrielé d'Annunzio 
mourns this sad prospect in one of his latest poems, 
“The Passing of a Masterpiece.” In the rooms of the 
Royal Institute of Lombardy are preserved the Volta 
relics of which we have spoken in previous pages, and 
given some illustrations, but the electrical tourist should 
not fail to see them for himself. E 

In the course of his rambles through the streets the 
visitor should pass through the Corso di Porta Ticinese, 
where he will see a row of 16 Corinthian columns, detached 
from other buildings, and the only relic of the old Roman 
days. The neighbouring church of San Lorenzo is the 
oldest in Milan, and is supposed to have once formed 
of a palace or baths of the fourth century, to which 
the colonnade probably belonged. Another old church 
(San Babila) in the Corso Venezia is supposed to occupy 
the sight of an ancient temple of the sun ; and pd | 18 
an old column (Colonna del Verziere) which was erected to 
commemorate the plague in Milan about 1630. The story 
is briefly as. follows: While the plague was raging, one 
Mora, half chemist, half barber, was accused of being in 
league with the devil to poison Milan. His house was 
searched and a number of chemical preparations were 
found which he said were intended as preservatives against 
infection ; but some physicians to whom they were sub- 
mitted declared them to be poisons. Mora was put to the 
rack, and for a time asserted his innocence. At last, when 
his courage was worn down by torture, he admitted that 
he was in league with the devil and foreign powers to 
poison the whole city. He named several accomplices, 
who, also under torture, confessed their complicity. They 


| were all executed at once, Mora's house was razed to the 
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ground, and on its site was erected a column with an 
inscription to commemorate his guilt. It has recently 
been utilised to commemorate a tragedy of another kind— 
namely, the death of those citizens who lost their lives in 
the five terrible days of 1848, when the Milanese rose 
against the Austrians. 

Finally, I may mention that in the cemetery, or Campo 
Santo (one of the finest in Italy), there are two systems of 
eremation, which may be worth a visit. In that of Paolo 
Garini the process takes two hours, and coste, including a 
mural tablet, under £4. In Varini's gas process the time 
occupied is less than an hour, and the charge is £2, plus 
£1. 12s. for a sepulchre in perpetuity for the urn. Paupers 
are cremated free of charge. 

Of the many delightful exeursions within short distances 
by rail or carriage from Milan, I will just mention (1) the 
famous Certosa of Pavia, which, after the cathedral of 
Milan and St. Mark's, Venice, is the most splendid archi- 
tectural work in North Italy, /empo 1400. Then there is 
the ancient university in which Volta lectured for many 
years, and which contains many memorials of the great 
electrician, and other celebrated professors. (2) The 
Certosa of Chiaravalle, founded in 1135 by the crusader 
St. Bernard, abbot of Clairvaux. (3) The Villa 
Simonetta, an old palace of the Visconti family, and 
now interesting for its remarkable echoes, the voice being 
repeated as many as 30 or more times.* (4) Monza, 


A case of sound reflection purposely designed occurs in the famous 
'* Baptistry of Pisa.” Tho cupola has an elliptical form, and when a 


Number of 


where the late King of Italy met his tragic death, has a 
fine cathedral, containing some interesting historical relics, 
as those of the Lombard Queen Theodolinda, sixth century, 
and the famous iron crown of Italy, with which 34 of the 
Lombardian kings were crowned. This venerable relic, 
which is enclosed in a casket forming the centre of a 
richly-decorated cross over the altar, was last used at the 
coronation of Napoleon in 1805, and of the Emperor 
Ferdinand I. of Austria in 1838. It consists of a broad 
hoop of gold, studded with precious stones, round the 
interior of which is a thin strip of iron, said to have been 
a nail from the Cross brought from Palestine by the 
Empress Helena. In 1859 it was carried away by the 
Austrians, but after the peace of 1866 was restored to its 
former repository. - 

If circumstances. permit, the homeward-bound traveller 
will be well rewarded by making a wide circuit between 
Milan and Turin, embracing (and stopping a day or two at 
each place) Padua (including a run to Venice), where “the 
Starry Galileo” was professor for 18 years, and where 
William Harvey and many other great Englishmen 
studied ; Bologna, sacred to electricians as the birthplace 
of Galvani and Marconi; Florence, sung by Milton and 
Rogers and Elizabeth Barrett Browning, 


Of all the fairest cities of the earth 
None is so fair as Florence“; 


rson Whispers in one focus he is heard by a person at the other focus, 
ut not by any who stand between them. The sound first reflected 
passes across the cupola, and, of course, enters the ears of the inter- 


CAPITAL 
(Position on March 31, 1902). 


Amount in 
1 i ul Amount of d sinking fund 
undertaking: | Description of undertakings. (inclusive of | Amount of Sa ee borrowed | s 85 
specified borrowed capital SB "m which was on 1909. 1 Ol, 
in Col. 2. capital) borrowed.* | teen naig outstanding 95 
| proven by om at March 31, Scania 
| corporations, : 1902. f 
borrowed. 1 
1 2, 8. 6. 7. 8. 
£ £ £ £ J 
195 W REL WORKS a TD OR OS 56,943,016 56,167,879 | 6,611,162 49, 556,717 1,678,557 1 
97 MET UI CNET 24,028,116 22,751,422 | 4,259,855 18,497,587 1,534,077 2 
102 Electricity supply 3 ˙² vip 12, 508, 997 11,764,723 571,944 11,192,779 598,636 3 
Tramways : 
29 i. Owned and worked by the corporations ... 8,610,575 8,396,729 470,747 7,925, 982 368.459 4 
16 ii. Owned but not worked by the corporations 1,140,580 1,047,012 | 400,070 646,942 | , | 5 
Total (Tramways) jesse cen eee enne 9,751,153 9,443,741 870,847 5,572,024 368,459 6 
298 Markets, eto. . . 6,181,080 | 5,685,129 | 1,758,458 | 3,926,671 | 293,766 | 7 
138 Baths and wash- houses 1, 988, 340 1,708,490 475,831 1,232,659 ! 111,735 8 
143 Burial grounda.. iere treo o ex ne XE Tore senses ooh 2,582,505 2,295,765 982, 360 1,513,405 101,118 9 
24 Working.-class dwellinn . ... 1,255,592 1,204,375 , 114,035 1,090, 340 44,559 10 
43 Harbour, piers, docks, and quays .................. 5,421,827 5,408,135 | 471,319 4,956,816 295,226 11 
16 Other reproductive undertakingstt . ............. " 713,946 597,264 130,758 466,506 21,182 12 
Tora. (all undertakings mentioned above) E 121,172,372 | 117,032,923 | 16,246,519 100, 786, 404 4,644,895 18 
| 


* Columns 5 and 6.— Where loans have been replaced by other loans, the sum is only included once in column 5, in the amount of 


capital borrowed. In such cases, the repayments of borrowed capital moncys out of other borrowed capital moneys are not included, 
in column 6, in the amount of capital paid off. 

I Column 8.—Excluding sums standing to the credit of loans funds for payment of dividends. The sums entered in column 8 are 
stp to the repayment of such portion of the amounts entered in column 7 as is repayable by means of sinking funds or 
oans funds. 

t Column 9.—The amounts entered in column 9 include sums credited to the undertakings for, e.g., the estimated value of water 
used in watering streets, and the estimated value of gas supplied for lighting the streets. According to the entries in column 9 on 
pp. 2 to 138, the number of corporations crediting their waterworks undertakings with the value of water supplied for street watering 
and other public purposes was 105 out of a total of 193 carrying on such undertakings, and the number crediting their gasworks 
undertakings with the value of gas supplied for public lighting was 90 out of a total of 97. 

$ Column 12.— Including (except where otherwise stel in footnotes on pp. 2 to 139), if the undertaking is not let by the Corpora- 
tion (i.) the cost of materials, wages, and salaries; (ii.) insurance and rates; and (iii.) other annual expenses, if any, other than those 
in columns 14, 15, and 16. 

Column 13.—Except in the case where the word Loss is printed, the amount in column 13 is the excess of the amount in 
column 11 over the amount in column 12. This excess was, in the Return Municipal Corporations (Reproductive Undertakings),” 
No, 88 of Session 1899, called net profit.“ 
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Pisa, the birthplace of Galileo, and where he made the 


first of a long line of far-reaching discoveries—namely, the 
laws of the pendulum and of falling bodies* ; thence, along 
the most picturesque part of the Italian Riviera to Genoa ; 
and thence to Turin—all places full of memorials of all 
that is best in early Italian arts and sciences. 

If a detour is not possible, then, when returning 
home vid Turin, the traveller should be careful to take a 
seat in one of the through corridor carriages of the express 
from Venice, which will take him without change direct 
to the steamer at Calais—a great convenience on a long 
journey. And so, I touch my hat again, with Au revoir 
and Bon voyage.” 


 ——————— rn RR 


MUNICIPAL TRADING. 


i 


We give herewith a table from the report to the House 
of Commons on the “Municipal Corporations Reproduc- 
tive Undertakings,” which has been recently published. 
The particulars of this return have been specially 
obtained from the town clerks, borough treasurers, or 
borough accountants for the purposes of the order of the 
House of Commons. The number of municipal corpora- 
mediate persons, but is too feeble to be noticed by them, or until it 
Th been condensed by a second reflection at the other focus of the 
eii . 

Piss Ah, yes! Isn't that where Galileo discovered the swing 
of the pendulum by throwing stones from the top of the Leaning 
Tower! — Modern American lady tourist. 


tions in England and Wales (excluding London) carrying 
on one or more reproductive undertakings on March 31, 
1902, as shown by the return, waa 299 out of a total 
number of 317. The population of the 299 boroughs, 
according to the census of 1901, was 13,093,870, and the 
assessable value of those boroughs, for purposes of general 
district rates or other rates out of which the goneral 
expenses of the corporations, acting as urban sanitary 
authorities, were defrayed, was, at the commencement of 
the year 1900-1901, £55,076,203. 

In the table the capital figures are those incurred up to 
March 31, 1902 ; the other figures give the average annual 
income, expenditure, profit and loss for the period of four 
years from March, 1898, to March, 1902. "Those under- 
takings which on Mareh 31, 1902, had not been at work 
for 12 months have been excluded in making up the 
returns. Besides this table, the report gives detailed 
information of the returns from each town under each 
particular class of work. These we have not thought 
necessary to reproduce, as the whole return can be 
obtained from Messrs. Eyre and Spottiswoode by 
interested parties. The footnotes after the tables explain 
the headings. 


A PROTECTED THIRD RAIL. 


The Wilkesbarre and Hazleton Railway, in Pennsylvania, 
which has just been completed, is some 26 miles long, and 


ANNUAL INCOME. 
(Average for the period of four years ended March 51, 1902, or, if the undertaking commenced during that period, on some 
day prior to April 1, 1901, from date of commencement). 


| moore DA m Average 
Average annual income. Average annual amount Average annual annual 
paid in respect of net profit or loss. amount 
Diti principal and interest (if any) of 
Transferred tee. on capital borrowed. | pU general, 
to the average Axerage l | iar sm 
| aceount of itoni annaa | annual | Total of | | den E Re 
— ihe under. Other xe eee | amount sums in Amount | Amonnt  COBrges o 
takings | receipts, | Total workin (Jol. 11) | set apart; Cols. 12, by which by which ea 
trom other excluding of Hs E and average for 14, 15. total in | total in | £ dere | to 
accounts for deeficiencies sums in EC CUT unida Repay- | Payments deprecia- and 16. Col. 11 | Col. 17 Un Aes 
products ofímade good Cols. 9 s working | ments of of tion. | exceeds | exceeds | n aoar 
the under-| outof | and 10. expenses | Principal. interest. | total in | total in | in Col. 17. 
takings rates. (Col 12) i da Col. 17. | Col. 11. 
used by the VOU tt +t 
corpora- | 
tions.t | 
9. 10. 11. 12. 13. 14. 15. 16. 17. | 18. 19. 21. 
£ £ £ £ £ £ £ £ s | £ £ £ 
1 110,112 | 3,076,855, 3, 186, 965 1,154,209 2,032,756 | 385, 198 1,520,164 | 27,266 | 3,096,837 | 90,128 — 42,885 
2, 537,745 5, 495,615 5,833,360) 4,465,625 1,367,735 | 281,566| 611,572 79, 972 1c] 494,825 — 58,969 
3, 218,560 918,095 1, 156, 455 662,559 473,896 204,757 260,896 19,970 1, 148, 102 — 11,707 12,006 
| 
4 750 1,594,169} 1,594,925 971, 550 423,375 151,240 |. 160,837 49,394 1,515,021 81,904 — 5,533 
5 — 88,592, . 88,392 29,561 §9,031 24,464 16,240 913 70.978 17,414 — 759 
6. 750] 1,492,561, 1,493,217| 1,000,911 482,406 154, % 177,077 | 50,307 | 1,383,999 99,318 | — 6,292 
7 1,191 560,755; 551,946 266,764 285.182 74,780 |. 126,120 500 468,164; 83,782 — 5,375 
8 411 135,281 135,69 188,551 | Loss: 52,659 57,048 35, 245 —  ; 260,644 — 124,952 1,367 
9 422 156,475 156,897, 138,665 18,232 | 59,170 42,846 — | 220,681 — 63,784 3,274 
10: 151 39,879 40,030 23,512 16,518 16,522 26,974 — 67,008 — 26,978 139 
11 1,903 571,099, 579,002 239,614 159,388 52,049 | 160,564 4,499! 456,726 — 77,720 5, 253 
12 968 136,089 137,047 88,496 48,551 7,970 14, 448 10,760. 121,674 15,373 — 620 
— | ns —ÓÓ|— | ———— — Á——— | RS | | | NN 0 —œ— — 2 —— 
13 672,009 12, 568, 702 15,040,711, 8, 228, 706 4,812,005 | 1,264,544 | 2,975, 906 193,274 12,662,430 Net Profit $578,281, 116,180 
i j H a 


| \ 


fi Column 14.—Payments made out of income to sinking funds and other similar funds towards the repayment of principal are 


included in column 14, but not payments out of such funds. 


** Column 15.—Including annual payments made in respect of perpetual annuities, if any. 


++ Columns 18 and 19.—See Note |. 

+t The undertakin 
borough ; bridge and embankment at Pl 
Yorks ; crematorium at Kingston-upon-Hull; estates (includin 
and Sunderland ; marine lakes, &c., at Southport; parade an 
rooms at Harrogate. " 


included under the head of Other Reproductive Undertakings are the following—viz. : bridge (toll) at Scar- 
outh; canals at Exeter and York; coal stores at Burnley ; conditioning house at Bradford, 
racecourse) at Doncaster; ferries at Saltash, Birkenhead, Middlesbrough, 
property at Bridlington; Pavilion Estate at Brighton; and Spa concert- 


Amounts relating to the Aquarium at Brighton, telephones at Tunbridge Wells, and light railways at Southend-on-Sea are not included 
in the foregoing summary because on March 31, 1902, those undertakings had not been carried on for a complete 12 months, | 


Particulars as to the followin 
abattoirs or slaughter-houses, allotments, bondin 
weighi 
of the 
retarn. 


undertakings from which revenue is derived were also given in some of the returns furnished— viz. : 
warehouse, isolation hospital, lavatories, lunatic asylum, manure depót, sewage farms, 
machines and weighbridge, and an undertaking for the supply of sterilised milk. As these undertakings do not appear to be 
ind contemplated by the order of the House of Commons, the particulars relating thereto have not been included in this 


was organised as an electric line to compete with steam 
railways in the same neighbourhood. The actual distance 
between the two cities is nearer 50 miles, but the electric 
railway couples up the electric street railway systems of 
the two cities. The feature in this railway to which we 
draw attention is the protected third rail. The construc- 
tion of this contact rail is a departure from common 
practice up to the present time, as it is protected from 


FIG. 1.—Section of the Track, and showing the relative positions of the 
Third Rail, Giard, and Contact Shoe. 


sleet and snow by a 2in. by 6in. pine plank held directly 
over the rail. Already this protection has demonstrated 
its usefulness, for during the severe sleet and snow storms 
of December the cars operated over the line with perfect 
ease. The added element of perfect safety is a very great 
factor. The guard plank is supported by oak posts, placed 
every 8ft., and both guard and rail are carried on vitrified 
clay insulators every 10tt. To prevent creeping, fishplates 
are left moderately loose, and an anchoring insulator is 


Fio, 2. —Contact Rail and Guard, 


placed in each rail midway between joints. The contact 
rails are 60ft. long and weigh 80lb. to the yard; they are 
placed 28in. away from the gauge line and the top of the 
third rail. The contact rail is of special composition and 
possesses high conductivity. 

Both contact rails and track rails are bordered with 
soldered bonds furnished by the Chase-Shaw Nut Company. 
The bonds have been applied for over six months, and the 
shock due to heavy steam locomotives and freight cars 
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Kia. 3.—Contact Shoe, Guard, and Rail. 
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passing over the line during the entire construction period 
has not thus far produced the least indication of breaking 
away. The application of & soldered bond necessarily 
involved a departure from the usual method employed in 
laying track where protected bonds are used. The 
soldered bond is fastened under the foot of the rail, and to 
facilitate the work it became necessary to turn the rail 
bottom side up. As the track men had only spiked the 
rails at centre and joints, this was easily done by draw- 
ing the inside spikes for a length of about 20 rails, depend- 
ing upon the local degree of curvature in the track. The 
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jointe were then surfaced, the bond applied, and eight men 
with a few short bars were enabled to return the rail to its 
normal position. The spikers in this work followed the 
bonders rather than the rail men, thus avoiding the delay, 
and keeping the spikers busy. We are indebted for the 
above to our contemporary the Street Railway Journal. 


er 


ON ELECTRONS * 
^ BY SIR OLIVER LODGE, F. R. S., VICE-PRESIDENT. 
(Continued from Supplement, March 20.) 
APPENDIX Q. 

The Radiating Power of a Steadily Revolving Electron.— 
Consider an electron revolving as above (Appendix F) in 
an orbit of atomic dimensions d with luminous frequency 
n, and calculate its radiating power. The fundamental 
expression for the amount of energy emitted per second as 
waves in the ether by a moving charge, ¢, was given by 
Larmor in Phil. Mag., December, 1897, p. 512, also in 
“ Ether and Matter,” p. 227—namely, 

2 . er as 

ó v 
where u is acceleration, and where p e? may be taken as 
10 * gramme-centimetre, according to most recent 


measurements. But in a circular orbit of radius d the 
acceleration is . 


u=(2 m n)? d=40 (5 x 1014)? 1073 10 C. G. S.; 


therefore the radiating power of a single electron, so 
moving, is 


7 


2 x 10-40 
9 x 1010 


But the total available energy possessed by the revolving 
electron of linear dimensions a is only 


2 2 
KE aL Pt (2 7 n dy, 
5 4 õa 

namely, its kinetic energy (for, of course, it cannot radiate 
away or dissipate its electrostatic energy), and this 
amounts to 


10 
3 x 10 


its velocity being 3 x 107 cm. per second, or one-thousandth 
that of light. if the electron were isolated from any 
supply of energy, and if it could maintain the pace, it 
would at this rate radiate away all its kinetic energy in 
10^? of a second —that is to say, in three or four million 
revolutions. This may seem a rapid rate of cooling, but it 
is not surprising for an isolated atom at a red heat. We 
may express the ratio of the radiating power of a single 
electron to its total luminous energy by the fraction 


x 1019—2 x 107? ergs per sec. 


14 2812 —18 
7 
(2 m x 5x 101 x 10 5)2 3 x 10 ergs 


2 
Ed (2) is (2 1) 8 r 7? = 70 million per second. 
v NU V A 
In any large assemblage of atoms the radiation is not free 
and unrestrained, nor is it unmaintained, like this; but it 
must always be considerable at anything like luminous 
frequency, and it is proportional to the fourth power of 
the frequency. At a frequency which emits a wave 10 
times as long as a luminous wave the radiating power of 
a revolving electron is only one ten-thousandth of that 
above calculated, but even so it is significant; it must 
be remembered, however, that all substances are actually 
engaged in radiating energy, although at ordinary 
temperature there is usually absorption enough to com- 
pensate the loss. The high speed of a revolving 
electron suggests, says Larmor, that it is apt to fly tan- 
gentially with this sort of velocity when joggled off by 
any means; consequently he might attribute the high 
velocity of cathode ray particles to this cause rather than 
to propulsion by a gradient of potential. But it seems to 
me more likely that the orbital velocity is utilised only by 
those electrons which are flung off spontaneously from 
certain substances possessing one variety of radio-activity, 


* Paper read before the Institution of Electrical Engineers. 
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whereas from charged surfaces, possessing a real propulsive 
force, electrons may be ejected so as to reach a speed higher 
than that approximating more closely to the speed of light, 
& value which the rapid inerease of inertia at such speeds 
would ensure that they should never actually attain. 
APPENDIX H. 

Faraday's Prophetic Nomenclature.—Students of the life 
of Faraday will remember that when he discovered the 
rotation of the plane of polarisation by a magnetic field 
applied to dense bodies in which light travelled along 
the lines of force—wrestling the secret from nature 
by strong and pertinacious experimental research that 
would not be denied, though the time was as yet 
by no means ripe for comprehension of the fact 
when it was discovered—he labelled his discovery in 
a fit of enthusiasm, “The Magnetisation of Light and 
the Illumination of Magnetic Lines of Force: a label 
which puzzled contemporaries for a long time. It is 
difficult to see what meaning he can have attached to these 
phrases, and for many years afterwards they appeared 
unsuitable misnomers, indicating a foggy conception of his 
own discovery. It is not likely that his state of mind was 
really at all clear on the subject, and probably he would 
at a later stage have been willing to plead guilty to a less 
than lucid mode of conceiving the phenomenon, which 
nevertheless always specially pleased him, though when it 
was reduced to a mere rotation of the plane of polarisa- 
tion, it seemed to many mathematicians and physicists to 
have lost its unique and surprising interest. It must always 
be remembered, however, that interest was never lost by 
either Lord Kelvin or Clerk Maxwell, and that it was the 
chief fact which incited Maxwell, many years later, to begin 
developing his electromagnetic theory of light. But how 
do the titles strike us now? Do they not indicate some 
extraordinary unconscious insight, such as is frequently 
experienced by a great discoverer in the enthusiasm of 
discovery? Remember that the Hall effect, the Zeeman 
effect, the aurora borealis, and Faraday’s rotation are 
all closely connected by means of the electron theory. 
In the cathode ray tube the flying electrons are deflected by 
a cross magnetic field, or if they fly along the lines they 
are twisted into a spiral path round them. In the aurora 
borealis this effect is carried out in the upper region of the 
air on a gigantic scale, and the earth's magnetic “ lines of 
force are illuminated” by flying electrons from the sun 
entangled and guided by them. In the Hall effect this 
same influence is felt by the slowly moving crowd of 
electrons as they are handed on from one atom to the 
next, causing a curvature of the current path, in which 
either positive or negative may predominate. In the 
Zeeman effect the same cause operates on the revolving 
and vibrating electrons associated with a radiating atom 
and constituting a source of light, wherefore we may truly 
say that the “light is magnetised," for the source of light 
is magnetised directly, and the effect is impressed on and 
retained by the light emitted, and is made visible by 
spectrum analysis. The first intimation of that magnetic 
influence on light which lies at the base of all these at 
first sight apparently diverse phenomena was detected by 
Faraday in his slight differential rotation of the plane of 
polarisation in one direction or the other by a magnet, 
according as the positive or the negative electrons in the 
dense substance were most affected. Hence the title 
which he affixed to his discovery, “The illumination of 
the lines of magnetic force and the magnetisation of 
light,” may be regarded as a prophetic flash of genius. 
A not altogether dissimilar flash has already been referred 
to, when Crookes hinted prematurely that in the cathode 
rays we had something like corpuscular light, and also like 
matter in a fourth state, neither solid, liquid, nor gaseous. 
For, whether quite right or not, he was far righter than 
the critics of those days who presumed to deride him. 

PART V. 

Determination of the Mass of an Electron.—So far, all the 
measurements quoted have resulted in a consensus of 
certainty respecting our knowledge of % m for gaseous 
conduction and radiation ; and the measurements made on 
the cathode rays in a Crookes tube, or near a plate 
leaking in ultra-violet light, have likewise given us a 


knowledge of their velocity, and shown that it is about 
one-thirtieth of the velocity of light, more or less according 
to circumstances But so far no direct estimate has been 
made of either e or m separately. The difficulty of making 
these measurements is great, because we are Sealing with 
an aggregate of an enormous aud unknown number 
of these bodies. It would not be difficult to make a 
determination of the aggregate mass of a set of projectiles, 
say N m, where N is the number falling on a target in a given 
time, by means of the heat which the blow generates ; or 
better, perhaps, by the momentum which they would impart 
to a moving arm after the fashion of a ballistic pendulum, 
provided their velocity, v, were known, as in this caseit is. The 
aggregate energy, + N m v?, or the aggregate momentum, 

m u, could thus be found; but how is m to be separated 
from N? Again, if the particles are collected in a hollow 
vessel attached to an electrometer of known capacity, it is 
not difficult to estimate the total quantity of electricity 
which enters the vessel in a given time—that is to say, to 
determine N e; but, again, how are we to discriminate e 
from N? We may consider the following quantities experi- 
mentally determined, by researches carried on at the 
Cavendish Laboratory and elsewhere and se far already 
described or indicated : 


e[m. u. 


— 


Ne. Nm. 


See above, Part III., for measurements of these quantities 
for the case of cathode rays. 

Another thing that is comparatively easy to determine, 
especially in such cases as leak from a negative surface 
under the action of ultra-violet light, or the conductivity 
of air induced by the impact of Röntgen rays, is the total 


current transmitted—viz., the quantity Neu, the quantity 


of electricity conveyed per second. Measurements of this 
quantity have been 2805 not only by Lenard and Righi 
and Thomson, but in various gases by Rutherford, now 
professor at Montreal; by Beattie and de Smolan at 
Glasgow; by Zeleny, of Minnesota, by McClelland on 
hot gases from flames; and by McLennan, of Toronto. 
Prof. Zeleny, in particular, measured the velocity by a 
safe and direct method of making the particles fly against a 
wind down a tube, and observing the rate of the current of 
air which was just able to withstand their progress: these 
measurements constituting a satisfactory confirmation of 
Thomson’s and Rutherford’s more indirectly inferred results. 
If only it were now possible to count the corpuscles or 
electrons, to determine the number, N, which are started 
into existence, or which enter the hollow vessel, or which 
take part in conveying the current in the case of a leak by 
ultra-violet light, we should no longer have to guess at the 
actual value of e and of m separately, but should have 
really determined them. This brilliant research has actually 
been carried out by Prof. J. J. Thomson, by means of a 
method partly due to Mr. C. T. R. Wilson, supplementing : 
& fact discovered by Mr. Aitken, and interpreted in the 
light of a hydrodynamic theorem arrived at long ago by 
Sir George Stokes. 

I must be excused for waxing somewhat enthusiastic 
over this matter; it seems to me one of the most brilliant 
things that has recently been done in experimental physics. 
Indeed, I should not take much urging to cancel the 
“recently ” from this sentence; save that it is never safe 
foc a contemporary to usurp the function of a future 
historian of science, who can regard matters from a proper 
perspective. The matter is rather long to explain from the 
beginning, and I must take it in sections. 

Aitken und Cloud Nuclet.—First of all, Mr. John Aitken, 
of Edinburgh, discovered in 1880 that cloud or mist 
globules could not form without solid nuclei, so that in 
perfectly clear and dust-free air aqueoas vapour did not 
condense, and mist did not form. (See, for instance, my 
lecture to the British Association at Montreal in 1884, on 
* Dust.” — Nature, Vol. 51, p. 268.) Without solid surfaces, 
in clear space, vapours could become supersaturated ; but 
the introduction of a nucleus would immediately start con- 
densation, and according to the number of nuclei, or conden- 
sation centres, so will be the number of cloud globules 
formed. Every cloud or mist globule is essentially a 
minute raindrop, not floating in the least, but falling 
through the air —falling slowly because it is of such 
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insignificant weight and is moving in a resisting medium— 
but falling always relatively to the air. A cloud may 
readily be carried up by a current of air, but that is only 
because the air is moving up faster than the drops are 
trickling down through it. No motion of the air disturbs 
the relative falling motion: the absolute motion with 
reference to the earth’s surface is the resultant of the two. 

The fact that nuclei are required for mist precipitation 
can be proved by filtering them out with cotton wool, and 
finding that asthe nuclei get fewer the mist condensation 
differs in character, becoming ultimately what is called a 
Scotch mist, such as forms in fairly clean air; where since 
the dust particles are comparatively few, the centres of 
condensation are few also, and accordingly each has to 
condense a considerable amount, so that the drops are 
pigger, and not nearly so close together; wherefore they 
fall quicker like very fine rain. In perfectly clean elabo- 
rately-filtered air the dew point may be passed without 
any vapour condensing, and the space will remain quite 
transparent in spite of its being supersaturated with vapour. 
The reason for this effect of, and necessity for, nuclei is 
well known in the light of Lord Kelvin’s theory concern- 
ing the effect of curvature on surface tension, because the 
more a liquid surface is curved the more it tends to evapo- 
rate, and an infinitely convex surface would immediately 
flash off into vapour. Consequently an infinitesimal globule 
of liquid cannot exist; vapour can only condense on a 
surface of finite curvature, such as is afforded by a dust 
particle or other body consisting of a large aggregate of 
atoms. For it must be remembered that a single grain of 
lycopodium powder contains about a trillion atoms, and 
a dust particle big enough to condense vapour need not 
consist of more than a billion, or perbaps not more than a 
million, atoms, and need by no means be big enough to be 
visible. It is, however, material enough to be stopped by 
a properly packed cotton-wool filter. 

J. J. Thomson and Electrical Nuclei.—In 1888 it was 
shown by J. J. Thomson, in his book Applications of 
Dynamics to Physics and Chemistry," p. 164, that electrifi- 
cation of a body would partially neutralise the effect of curva- 
ture, and so assist the condensation of vapour on a convex 
surface. Consider a drop of liquid, or a soap bubble; the 
effect of the convexity of the surface is to give a radial 
component of surface tension inwards, causing an increased 
pressure internally. The effect of electrification is just the 
opposite: it causes a direct pressure outwards, which 
goes by the name of the electric tension. The way these 
depend on size is as follows: The radial pressure com- 
ponent of the surface tension, T, is 

2T. 


- — inwards. 
T 


The electric pressure or tension is 
22 
8 1 Kr 


They are differently affected, therefore, by the size of the 
globule; hence, at some size or other they must balance, 
and such an electrified convex surface will behave as if it 
were unelectrified but flat. Accordingly vapour which 
would refuse to condense on an ordinary convex surface, 
until far below the dew point, will begin to condense on it, 
if sufficiently electrified, the instant the dew point is 
reached. The critical size at which the ionic charge enables 
a sphere of water to act as regards condensation as if it 
were flat, can be reckoned by equating the pressure to the 
tension, thus : 


2 * K 2 2 outwards. 


T. i 712 
r 8 1 K 
e? 10-2 1 


or p= m =- =~ X107” cubic centimetres 
8 * KT 25x80 2 ! 
whence r = : 1075 approximately, or is of atomic magnitude. 


Hence ins can condense vapour, and anything smaller 
which possesses the same charge can condense it still more 


easily. In moist air, therefore, it would appear (paren- 
thetically) as if electrons could hardly exist isolated, but 
must be associated with at least an atomic mass of matter. 
Aecordingly an electric charge assists vapour to condense, 
and a suflicient electric charge might cause it to condense 
on quite a small body—as small even as an atom, or smaller. 
Hence in the presence of electrified ions or electrons, dust 
particles are not necessary for condensation. Vapour may 
condense on these electrical nuclei without the need for 
solids of finite curvature. The electrical nuclei cannot be 
filtered out by cotton wool: they will exist or can be pro- 
duced in dust-free air. No doubt if they are passed 
through a great amount of metal gauze they may be 
diminished in number, but they are not easy to get rid of 
except by their own diffusion, which does ultimately enable 
them to pair off or to migrate to the sides of the vessel. 
They can be got rid of most easily, however, by electrolysing 
the air—that is to say, by supplying electrodes maintained 
at a few volts difference of potential. They will then imme- 
diately make a procession, as in electrolysis, only with much 
greater speed, because their motion is much less resisted 
or interfered with by chance collisions, so they will soon 
reach and cling to their respective electrodes, and in that 
case again no true mist can form. While ions or electrons 
are present in considerable numbers a thick miet will form 
whenever the space is saturated with vapour, but it will 
be a mist of different appearance from the slight rainlike 
condensation which may be seen forming round the few 
residual dust particles. The mist globules will usually be 
of uniform size, and some estimate of that size can be 
roughly attempted by the diffraction colours, which can 
be seen if a point of light is looked at through the mist, 
not, however, a very easy plan of making a trustworthy 
estimate. 

Electrical nuclei can be produced in various ways—by 
anything, in fact, which dissociates the air or which fills it 
with ions Some are produced by the splashing and spray 
of water, some are given off from flames, and from red-hot 
bodies ; they are produced in considerable numbers when 
Róntgen rays travel through air, they can be given off by 
radio-active substances like uranium, and they are easily 
emitted by a negatively charged metallic surface exposed 
to ultra-violet light. 

Wilson and Metrical Cloud Condensation.—HMr. C. T. R. 
Wilson, in his study at the Cavendish Laboratory of cloud 
formation under the influence of Róntgen rays and by other 
methods, devised a plan for precipitating a definite and 
known quantity of aqueous vapour in a visible form. 
This was done by an arrangement for making a sudden or 
adiabatic expansion of saturated air, and making it to a 
carefully measured amount. The apparatus employed ig 
shown in Fig. 4. One test tube moving inside another is 
employed as a piston, and by a certain arrangement the 
piston was enabled to drop with great suddenness, and 
thus to produce a measured small exhaustion in the reservoir 
containing the pe under experiment, saturated as it is 
with vapour, and supplied with electric nuclei. The mist 
at once formed, and the drops began to fall slowly as 
usual Mr. Wilson tried to get an estimate of their size 
from the colours, but it was difficult and unsatisfactory. 
If the size had been known their number would have 
been known too, because the measured amount of expansion 
had produced a known fall of temperature below the dew 
point, and so had condensed a known amount of aqueous 
vapour, which would be distributed equally among all the 
equal globules. It occurred to J. J. Thomson that a better 
estimate of size could be made by observing their rate of 
falling, which is a thing not difficult to observe since they 
all fall together, being all of the same size. In any mist 
formed in a bell-jar it is easy to watch it settling down by 
watching its fairly definite upper surface, a clear space 
being left above it which gradually increases in thickness 
as the cloud falls. The rate of movement at the top of the 
cloud will give the rate of falling of the individual globules 
of which it is composed. And this brings us to the next 
section. 

(To be continued. ) 
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NOTES. 


Royal Institution.— A general monthly meeting of 
_ the members of the Royal Institution was held on Monday 
afternoon, his Grace the Duke of Northumberland, presi- 
dent, in the chair. Several new members were elected. 


Cross-Channel Turbine Steamer.—The first turbine 
eross-Channel steamer, which will be put in service between 


Dover and Calais, is shortly to be launched from the yard 


of Messrs. Denny Bros. at Dumbarton. She is expected 
to make the passage in 45 minutes The vessel is lighted 
by electricity throughout, and is fitted with five propellers. 
It is anticipated that she will make her first trip across 
the Channel about the end of next month. 


Willesden Electrical Engineering Society.— 
The usual monthly meeting of this society was held on 
Saturday evening at the polytechnic, when there was a 
good attendance of members. A discussion was opened 
upon the subject of the society’s recent visit to the 
Willesden District Council’s electric lighting station. The 
various details of the works and plant were considered 
seriatim, the generators forming an item of special interest 
and remark. Mr. Frederic H. Taylor occupied the chair. 


The Lodge-Muirhead Wireless System.—We 
understand that during the next few weeks a series of 
experiments will be made with this system of wireless 
telegraphy by the scientific staff of H.M.S. “Vernon.” 
Sir Oliver Lodge and Dr Muirhead have achieved some 
remarkable successes recently in the matter of tuning 
their apparatus in order to avoid the interception of 
messages, which is found to be quite possible in some 
other systems. The Admiralty experiments will be 
chiefly directed to this point. 


Wireless Telegraphic Rates in America.-—The 
Deforrest Wireless Telegraph Company are cutting their 
rates for commercial messages very low in order to compete 
with the line telegraphs. It is reported that the company 
promise a service between the principal cities of the States 
at the rate of 3d. a word. This is considerably lower than 
the present telegraph rates, the lowest charge for a message 
of 10 words or less between New York and Chicago being 
about 10d., and for a similar message between New York 
and San Francisco the charge is 1s. 6d. 


Iron and Steel Institute.—Mr. Andrew Carnegie 
will preside over the annual dinner of the above institute 
at the Hotel Cecil on May 8. Among those who have 
accepted invitations to be present are the United States 
Ambassador, the Duke of Devonshire, K.G., the Duke of 
Argyll, the Earl of Elgin and Kincardine, K.G., Viscount 
Ridley, the Lord Balfour of Burleigh, K.T., Lord Reay, 
Lord Brassey, Lord Alverstone, the Right Hon. A. J. 
Balfour, the Right Hon. Sir H. Campbell-Bannerman, and 
the presidents of several of the kindred societies. 


The Pacific Cable.—In reply to Mr. Runciman in 
the House of Commons on the 2nd inst., Mr. Hayes Fisher, 
until lately Financial Secretary to the Treasury, said the 
loss on the working of the Pacific cable for the coming 
financial year is estimated, on the basis of the present 
receipts, and after allowing for interest and sinking fund 
and depreciation, at about £95,000. Five-eighteenths of 
the actual loss will fall on the taxpayers of the United 
Kingdom. The right hon. gentleman added that the route 
vid Fanning Island which the cable follows was adopted on 
the recommendation of the Pacific Cable Committee, over 
which Lord Selborne presided, and was selected in order 
that the cable might touch on no territory which was not 
British. It is estimated that if the cable had been taken 


vic Honolulu, the cost of its construction would have been 
about the same as that which has been incurred. 


American Electro-Chemical Society.—Notice has 
reached us that the third general meeting of the above 
society will be held in New York City from the 16th to 
the 18th of the present month. A number of papers 
dealing with the electro-chemical industry have been 
promised by well-known electro-chemists on the other side, 
which are also of interest to electro-chemists in this 
country. On the evening of the second day the members 
will be the guests of the American Institute cf Electrical 
Engineers at one of their meetings, when the subject under 
discussion will be “Radium and other Radioactive Sub- 
stances.” The president of the Electro-Chemical Society is 
Mr. Joseph W. Richards, Ph.D. 


The Slaby-Arco Wireless System.—We under- 
stand from a German contemporary that the Allgemeine 
Eleetrieit&ts-Gesellschaft, of Berlin, are supplying the 
United States Government with apparatus for as many as 
25 wireless telegraph stations on the Slaby-Arco system, 
ineluding masts and complete equipment. The cost is 
estimated to amount to between £5,000 and £6,000, 
exclusive of the expense of installing the apparatus. The 
stations are to be located on the coast, and are intended 
for communieation with vessels as far out to sea as 190 
miles. The decision of the United States Government to 
adopt the Slaby-Arco system has only been come to after 
prolonged experiments and negotiations. 


* Encyclopædia ” Index. We have to acknowledge 
Vol. 35 of the Encyclopedia Britannica,” which is issued 
by the Times as an index to the complete work. In most 
cases, probably, it will be no saving of time when making 
reference to the Encyclopedia " to look the matter up in 
the index first, as the subjects throughout the 35 volumes 
are arranged alphabetically. But where a subject is dealt 
with in various places under different heade the index will 
prove a most valuable acquisition. For instance, the 
subject of Houses is dealt with in no less than 
16 different places in the *' Encyclopedia” under various 
heads, such as Air Supply,” “Electric Lighting," “Statistics, 
eto., and in such cases the index will fully compensate for 


the vast amount of work its preparation must have entailed _ 


on the compilers. 

Engineering Instruction at Brighton.—Teehnical 
education at Brighton under the municipal control is 
proving very successful. Perhaps the most progress has been 
made in the engineering department of the school, which 
has now been built some five or six years. The natural 
result is that more accommodation has to be found for the 
students attending the engineering classes, especially on 
the practical side, and the Corporation are applying to the 
Local Government Board for a loan of £3,500. With this 
it 18 proposed to erect a new engineering shop, which will 
greatly increase the facilities offered to students attend- 
ing the municipal school to obtain instruction in 
practical engineering. It is expected that the financial 
burden on the rates will be exceedingly light, as there 
is every reason to believe that at an early date the 
fees paid in this particular department will suffice to 
meet the expenses of its administration. 

Electric Omnibuses.—There are now on their way 
from New York four omnibuses, in which the motive 
power is electricity, for use on the streets of London. 
They have been built by the Fischer Motor-Vehicle Syndi- 
cate, and are being supplied, one to the General Omnibus 
Company and three to the Road-Car Company. The elec- 
tricity is generated on the vehicle by a dynamo driven by 
a small gasolene motor. When the bus is at rest the current 
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is stored in accumulators, and in this way energy is always 
available for driving the vehicle. It is some months ago 
that the proposal to put electrically-driven "buses on the 
London streets was first mooted, but there have been 
unfortunate delays, the greatest care having to be exercised 
in their construction to meet the police and other require- 
ments in this country. There will now be no unnecessary 
delay in putting the new 'buses in regular service. In 
addition to those which will be delivered in London at the 
end of the week, five more, making in all nine, are 
approaching completion, and will be shipped to England as 
early as possible. 


“Tube” Vibration.—It appears that this trouble is’ 


still with us. The subject was raised in the House of 
Commons on Tuesday afternoon by Mr. H. D. Greene, who 
interrogated the President of the Board of Trade as to the 
measures which have been taken to alleviate the annoyance 
and damage from vibration arising on the Central London 
Railway. From the form in which he put the question it 
might appear that little has yet been done by the company 
to abate the nuisance, for he asked whether the Board of 
Trade would now take steps to compel the adoption. of the 
suggestions of the committee which considered the matter 
some time ago. In his reply Mr. Gerald Balfour showed 
that the company are doing everything possible to carry 
out with the least possible delay the recommendations of 
that committee. With this object 64 motorcars were ordered 
in May of last year. Several cars have already been deli- 
vered, and six motorcar trains are now in actual service, 
while à seventh will be added in the course of the present 
week. The remainder of the cars will be put into service 
as soon as they are delivered to the company. 

London Post Office Telephones.— Very interesting 
figures concerning the Post Office telephone service in 
London were given by the Postmaster-General in the House 
of Commons on the 2nd inst. in answer to an enquiry by 
Sir Thomas Dewar. Mr. Chamberlain said that the expendi- 
. ture on the London telephone service to Feb. 28 amounted 
to £1,067,000. A considerable part of this amount is for 
plant and stores, which have not yet been brought into 
use, but have been provided to meet the future require- 
ments of the system. Seven exchanges have been opened 
since March 1, 1901, and 8,749 telephones are now in use 
in connection with these exchanges. About 2,000 agree- 
ments for other lines are in hand, and from 150 to 200 new 
lines are being brought into use every week. Four other 
important exchanges will be opened in the course of this 
year, and arrangements are in progress for the establish- 
ment of several others. In view of the increasing demand 
for new exchanges, and of the rapid development of the 
existing exchanges, it is not possible to name any date for 
the final completion of the Post Office system in London. 

Magneto-Electric Machines in Metallurgy.—In 
our issue for Feb. 15 we had a front note under the above 
head, which was a condensation of an article in the Society 
of Arts Journal dealing with the early application of 
magneto-electric machines to the purposes of electro- 
deposition of metals. In this reference was made to a 
magneto machine designed by Mr. J. S. Woolrich, and 
used at the works of Messrs. Elkington and Co., of 
Birmingham. Mention was also made of a patent by a 
Mr. W. Millward for electromagnets. We now gather 
from some correspondence which has been inserted in the 
Society of Arts Journal by the wish of Dr. Wilde, that the 
Woolrich machine was the only one in use either in this 
country or abroad at the date Dr. Wilde's dynamos were 
introduced in 1866 and 1867. It then supplied only a small 
portion of the power for Messrs. Elkington’s works, and 
was afterwards replaced by one of Dr. Wilde's dynamos, 
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in which the field magnets were excited by current from a 
small magneto generator. In the same way the article 
somewhat misrepresented Mr. W. Millward’s patent, as 
this gentleman did not realise the use of separately 
excited electromagnets for generating electric currents. 
In fact, Mr. Millward was for 14 years a licensee under 
Dr. Wilde’s patents. 

Modern Illumination.—In the course of a paper on 
this subject before the annual convention of the North- 
Western Electrical Association at Milwaukee, in the States, 
Mr. W. D. Ryan described the concentric light diffuser 
which is being introduced into America by the General 
Electric Company. This apparatus, while of an excep- 
tionally simple character, not only cuts down sharp 
contrasts and diffuses the light equally in all directions, 
but the effect of the wandering of the arc has been 
reduced in a considerable degree, so that the light at any 
point is to & great extent independent of the position of 
the arc with respect to the carbon ends. The apparatus 
consists of a metal diffuser attached to the lamp casing 
in the same manner as an ordinary refleotor or shade. In 
place of the outer globe a screening shade is used, which 
performs the double function of subduing the light directly 
under the lamp, while the upper portion of the shade is so 
shaped that much of the light strikes it beyond the critical 
angle and is then thrown to the diffuser and added to the 
direct rays, which naturally go upward. From the diffuser 
it is distributed, producing a white, even, steady light, the 
general effect of which is most pleasing and the illumina- 
tion is especially easy on the eyes, being particularly 
adapted to the matching of colours, which is of the 
utmost importance in a very large percentage of mercantile 
lighting. 

Factory and Workshops Act, 1901.— The Home 
Secretary has decided to make some important exceptions 
as to the employment of young persons in electrical stations 
under the above Act. The first exception permits young 
persons employed in a factory or a workshop to have the 
times allowed for meals at different hours of the day. Not 
only this, but they are to be allowed to remain during these 
times in the room where the manufacturing process or handi- 
craft is being carried on. This provision has been extended 
to young persons above the age of 16 employed in electrical 
stations subject to the following conditions: (1) for the 
purpose of ensuring that a reasonable temperature shall be 
maintained, thermometers shall be provided, maintained, 
and kept in working order in suitable positions in each 
room where such young persons are employed ; (2) sufficient 
and suitable sanitary accommodation complying with the 
requirement of any special order made by the Secretary of 
State shall be provided ; and (3) the exception shall apply 
only to young persons employed as assistants to adults 
who are actually present with them during the whole time 
of their employment. The above concessions, it will be 
seen, will greatly facilitate the employment of young 
persons in electrical sub-stations, which was one of the 
points raised by the Institution of Electrical Engineers 
when the Factory Acts were made applicable to electrical 
stations in 1901. 

Progress in Johannesburg.—The electric light is 
familiar to Johannesburg people, though until recently it 
has only been used in the principal streets of the city. It 
has now, however, been extended to the outskirts of the 
town. A correspondent informe us that this has had 
at least one good effect, that of ridding the outlying 
districts of Johannesburg of a certain class of gentlemen 
who previously got their living by relieving travellers of 
any surplus wealth they might have about them. The 
spread of the electric light has put a stop to this sort of 
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thing, and, like a gentleman famed in history, “ their 
occupation is gone.” One individual recently wrote a 
letter to the local paper complaining that the light kept 
him awake at night. It may be that the letter was the 
work of some would-be practical joker, but it is very 
possible that it was written in a epirit of irony by some 
poor fellow down on his luck. The gold reef extends for 
about 24 miles in a line, with Johannesburg in the centre. 
All along this line are different gold-producing properties. 
It is proposed to lay an electrical tramway from Johannes- 
burg to the limits of the gold line in either direction. This 
will be a boon to those employed in the mines, as at present 
they have to do the journey into town on bicycles or on 
foot, as horses are not allowed on the properties, and as 
the road is mostly made up of soft sand, the journey is at 
present far from being a pleasant one. 

Electrolysis of Acids.— When a solution of formic 
and sulphuric acids is electrolysed with smooth and 
platinised anodes, a larger E.M.F. is required to the former 
and considerably less oxidation of the formic acid occurs. 
Similar results have been obtained by Mr. F. Salzer, whose 
conclusions are published in the Chemical Society's Journal, 
with solutions of formic acid alone and of sodium formate 
in presence of potassium hydroxide. With a solution of 
oxalic and sulphuric acids, the E.M.F. required for elec- 
trolysis is very little higher with a smooth anode than with 
& platinised one, so long as the current density is small and 
the concentration of the oxalic acid large. Under these 
circumstances, practically the whole current is employed 
in oxidising the oxalic acid. With larger current densities, 
or smaller concentrations of the oxalic acid, however, 
oxygen is evolved along with carbon dioxide at the anode, 
and the E.M.F. required is very considerably larger with 
the smooth anode. Aqueous and alkaline solutions of 
oxalic acid behave in much the same way as those of formic 
acid. These results are similar to those obtained by 
Foerster and Miiller. Finally, some experiments on the 
electrolysis of concentrated solutions of potassium carbonate 
show that potassium percarbonate is most readily formed 
in neutral solution ; the presence of OH ions or of hydrogen 
carbonate is unfavourable. A platinised anode diminishes 
the yield considerably, although the E.M.F. required is 
smaller than with a smooth anode. 

London Electric Lighting Companies. — Some 
interesting figures have been published this week showing 
the return the electric lighting companies in London are 
making on their capital. The highest dividend is paid 
by the St. James’s and Pall Mall Company, which last 
year made a distribution of 144 per cent., and at the same 
time put away a sum out of revenue equivalent to 3°66 per 
cent. for depreciation. Next in order comes the West- 
minster Electric Supply Company, which last year paid a 
dividend of 12 per cent., being an increase of 14 per cent. 
on its previous annual distribution. The percentage of 
capital allocated to the depreciation fund was 3:33, paid 
out of revenue. Both the Kensington and Knightsbridge 
Company and the Charing Cross and Strand Company paid 
a dividend of 10 per cent. for 1902, the same as the previous 
year, the allocation to depreciation in each case being 
equivalent to 3°13 and 1:47 per cent. of the capital. Other 
companies are paying comparatively high dividends The 
Brompton and Kensington Company made a distribution 
of 8 per cent. both last year and the previous year; the 
Metropolitan Company 7} per cent. in 1902, compared 
with 61 per cent. in 1901; the Notting Hill Company 
6 per cent. ‘last year, the same as in 1901; the City of 
London Company 5 per cent. both in 1902 and 1901; the 
Chelsea Company 43 per cent. in 1902, compared with 4 per 
cent. in 1901; while the County of London and Brush 
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Company has made an annual distribution of 4 per cent. 
during the past three years. 

Multiplex Telegraphy.—-A French inventor describes 
an ingenious arrangement for duplexing a telegraph line, 
in which the telephone plays the part of a receiver. The 
System is said to have proved satisfactory under test 
between Tours and Chinon and Tours and Loches. "There 
are four stations, which are united by a single wire and use 
a grounded return. At the first two stations a regular Morse 
key and sounder are used, and messages are transmitted in 
the ordinary manner. At each of the two other stations a 
telephone transmitter and receiver are located, which are 
not placed in the line, but are electrically connected thereto 
by means of induction coils. Between each of the telegraph 
and telephone stations a retardation coil is placed. In each 
local circuit of the telephones a buzzer is located in circuit 
with the battery and the key. When the key is depressed 
the buzzer operates and a series of short impulses are sent 
through the induction coil. The retardation coils prevent 
the induced impulses of the buzzer from reaching the Morse 
instruments, and the circuit between the second two 
stations is completed to ground by means of the condensers. 
Therefore either of these stations can send buzzer impulses 
over the line wire to each other. By means of the keys 
the buzzers at either station can be made to send Morse 
signals, which can be heard in the telephone as a receiver 
at the other station. By this contrivance the first two 
stations can communicate with each other in the regular 
telegraph fashion, at the same time that the other two are 
talking with each other by means of the buzzers with the 
Morse code. 

Electric Lighting in London.—A conference will 
be held at the offices of the Board of Trade on Monday, 
the 20th inst., at 11 a.m., to discuss any objections which 
may be raised to the Electric Lighting (London) Bill 
before it passes into law. It will be remembered that 
the Bill has been introduced by the Government to 
provide for the adjustment in accordance with the 
changes of boundary effected under the Local Govern- 
ment Act, 1899, of the areas within which local 
authorities and companies are authorised to supply elec- 
tricity to private consumers. All the metropolitan local 
authorities have been asked to be represented at the con- 
ference. Another conference of London local authorities 
will be held at three o'clock in the afternoon of the same 
day at St. Pancras Town Hall with reference to the plans of 
electricity mains required to be furnished to the Post- 
master-General. In our issue of the 27th ult. we com. 
mented on the fact that, although the matter was discussed 
at a conference of local authorities so far back as in 
January, 1901, and a deputation was appointed to inter- 
view the Postmaster-General on the subject, very little has 
been done in the matter since. As previously explained, 
the chief opposition of the authorities is to the require- 
ment that in all cases of laying of mains the Postmaster- 
General shall be furnished with full plans to a scale of 
10ft. to the mile. It is obvious that much time and 
excessive cost are involved in getting out plans to this 
large scale, and it is principally on this point that a further 
conference of the authorities concerned has been called. 

Indian Electricity Bill.—This measure is on the 
point of becoming law, it having been passed by the Select 
Committee of the Council which was appointed to consider 
its clauses. The principal feature of the Bill is the pro- 
posal to appoint advisory boards to formulate proposals 
for the governing of the supply and use of electrical energy 
in different areas. The Governor-General in Council can 
appoint an advisory board for the whole of India, and each 
local government can appoint an advisory board for the 
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province or for a portion of a province. The only duty 
imperatively laid upon such boards if appointed is to report 
on the expediency of making any rule under the Act and 
as to the suitability of its provisions. The difficulties felt 
by local governments in disposing of electrical questions, 
in many of which expert knowledge is especially necessary, 
will probably lead to the early appointment of advisory 
boards in provinces where electrical enterprise is making 
progress, and where experts can be found fitted to be 
members of the boards. And while it may be some time 
before rules can be made under the Act formally imposing 
additional duties upon the boards, there will no doubt be 
many occasions when the local government will gladly avail 
themselves of the knowledge of advisory boards in regard 
to matters that may come up for decision. These advisory 
boards are really an expansion of the system of open 
enquiries, which Lord Curzon bas applied to technical 
subjects, such as new railway projects. Probably the first 
city to require a license under the provisions of the Act 
will be Rangoon, propositions having been made some little 
time ago for the supply of electric light and power in that 
city. 

Engineering Standards Committee.—lt is with 
much satisfaction that we hear that the Government is 
prepared to give monetary support to the excellent work 
which the above committee is carrying on. The Govern- 
ments decision in the matter was conveyed to the 
committee through the Board of Trade. In the vote for 
that Department for 1903-4 there will be included a sum of 
£3,000 as a contribution to the funds of the committee for 
that year only, on the understanding that the Government 
is not thereby pledged to continue the grant in later years. 
In making this communication to the committee, Sir 
Francis Hopwood conveyed the appreciation of the Board 
of Trade of the work of the committee, as being of the 
highest value to the country at large, including as it does 
the preparation of standard specifications for engineering 
works and of standard sections of rolled iron and steel, 
together with the standardisation of parts of locomotives 
and electrical appliances. It will be necessary to appoint a 
committee to advise as to the actual expenditure under the 
vote. The Institution of Civil Engineers has this matter 
in hand and has selected the following gentlemen to act on 
the committee : The President of the Institution; the 
Senior Vice-President; Mr. James Mansergh, F.R.S.; Sir 
John Wolfe Barry, K.C.B.; Sir William Preece, K.C.B.; Sir 
Benjamin Baker, K.C.B.; Sir Douglas Fox ; Mr. Archibald 
Denny, with a representative of the Board of Trade. In 
his acknowledgment of the proposed grant, the secretary 
to the committee, Mr. Leslie S. Robertson, expresses the 
hope that when the present vote is exhausted the Govern- 
ment will favourably consider the desirability of further 


assistance, as the committee attaches very high importance . 


to the necessity of organising a permanent body which 
shall keep in touch with the scientific and practical develop- 
ment of the trades concerned, and be prepared to revise 
the standards by addition or deletion, and to modify the 
methods of testing as necessity may arise. 

A New Metallurgical Method.—The incandescent 
electric furnace has never been applied with any signal 
success to the production of the non-volatile metals. The 
reason for that, as given by Mr. C. P. Townsend in the 
Electrical World, is to be found in the fact that these metals 
have in general a strong affinity for carbon, and that, 
therefore, the use of a carbon core usually determines the 
formation of à carbide. If carbon be present in the furnace 
in proportions not exceeding those absolutely necessary for 
the reduction, even silicon and aluminium may be produced 
in elemental form, but in the presence of the excess of 
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earbon represented by the usual resistance core correspond- 
ing carbides are formed. Of the two suggested remedies— 
namely, the use of a refractory core other than carbon and 
the coating of the carbon core with an inert, refractory, 
and heat-conducting sheath—the former is impracticable for 
commercial metallurgical work, and until the recent brilliant 
discovery of Mr. Acheson that the carbides themselves 
possess the essential qualities for the sheath, the latter 
could be used only for metals of relatively low fusing 
point. The production of such elements as silicon and 
aluminium by this means—a result now accomplished by 
Mr. Acheson—has been heretofore impossible. Mr. Acheson’s 
furnace requires only a few words of description. A 
carbon core, preferably of granular coke, traverses the 
charge to be reduced, the terminals being electrically 
connected in the usual manner. Around this core and 
interposed between it and the body of the charge, is a 
sheath which may be formed of carborundum crystals, or 
of silica and carbon in proportions to form carborundum. 
In operation, this interposed protective material being 
subjected to the high temperature of the core, is fitted or 
agglomerated into a coherent layer or sheath which 
possesses sufficient strength to support the carbon core 
after the charge has fallen away from it by reason of the 
reduction of bulk consequent upon its reduction to metal, 
and which possesses the qualities fitting it for use as a 
refractory, non-fluxing conductor of heat. The metal, as 
aluminium, for instance, collects at the base of the cavity 
formed around the core. 


Condensation Water as Boiler Feed.—Mr. Wm. 
Paterson read a paper before the Junior Institution of 
Engineers on the 3rd inst on greasy condensation water 
as boiler feed, in which some interesting points to central- 
station engineers were brought out. In his introductory 
remarks Mr. Paterson emphasised the fact that the slightest 
trace of grease in a boiler was always accompanied by a 
loss in steaming efficiency. The explanation of this loss of 
efficiency, in his opinion, was not that grease was a bad 
conductor of heat, nor that it underwent any phy sical or 
chemical change in the boiler, but that it naturally pre- 
vented cohesion between the water and the plate, and so 
destroyed completely its emissive power. Rapid and com- 
plete collapse generally took place when the fire was at its 
fiercest, when, in point of fact, a large area of the plate was 
taxed to its utmost to transmit and emit its own vibrations, 
and was unable to take those from neighbouring non- 
emissive parts. The absence of grease from places where 
blistering and collapse had taken place might be accounted 
for by the fact that the temperature of the plate before 
collapse was sufficient to vaporise and burn off the 
grease. Grease might be prevented from entering a 
boiler by separating it from the exhaust steam or 
from the condensation water, but it was impossible by 
any exhaust steam separator to remove absolutely all 
oil from the steam. The services rendered by an efficient 
exhaust steam grease separator in keeping the condenser 
efficient as a heat abstractor were most valuable, but their 
limitations should be clearly realised. The emulsified oil 
contained in the condensation water from modern high- 
speed enclosed type of engines would not be separated by 
any form of mechanical filter. Its absolute removal, how- 
ever, could be obtained by the use of sulphate of alumina 
as a coagulant. After describing some forms of apparatus 
that might be used, he stated that the system of coagula 
tion and filtration cost about 1d. per 5,000 gallons purified, 
and the removal of the grease, both in the mechanically 
suspended and emulsified forms, was found to be complete 
Greasy condensation water from modern high-speed engines 
was of the nature of a filthy effluent, and should be 
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handled as such, and not as a water containing only slight 
contamination. The reading of the paper was followed by 
an interesting discussion. 

Telephone Generators —An interesting paper to 
telephone engineers was recently read by Mr. Chas. W. 
Farr before the Independent Telephone Association of 
Wisconsin, in which he gave some useful hints with regard 
to the magneto generator—in reality a small dynamo. 
Telephone generators are used either on series lines or 
upon bridging lines, and practical experience shows it to 
be desirable to construct different machines for each of 
theee classes of work. Ringing generators, for instance, 
should be wound to give a high E.M.F', necessary to over- 
come the resistance of the many stations placed in series. 
A good machine for this purpose is a five-bar 50,000-ohm 
generator, with its armature wound with No. 35 silk- 
covered wire to. a resistance of 550 ohms. A series 
machine, properly constructed, should supply current at 
90 volts and give 1 of an ampere, yielding an output of 
nine watts. Generators are usually rated by the amount of 
resistance through which it is possible for them to ring their 
own bells ; thus, if one speaks of a 25,000-ohm or a 50,000- 
ohm generator, it means that the machine will ring its own 
bell through the resistances specified. Generators to be 
used upon bridging systems should be proportioned to give 
a greater quantity of current than those for series lines. 
A good machine for bridging line work is a 50,000-ohm 
generator, with five bar magnets, and an armature wound 
with No. 33 wire to 350 ohms. In some cases six- 
bar 100,000-ohm bridging generators are desirable. 
Such machines should produce an E.M.F. of 120 volts 
and 26 ampere, or a little over 31 watts As regards the 
manufacture of these generators, experience has shown 
that steels containing a very small proportion of sulphur 
and phosphorus, and a higher proportion of carbon, silicon, 
and manganese, are desirable, and by combining the analyses 
of many samples with experience in practice of making 
generator magnets it is possible to prophesy as to the desired 
chemical constituents of the steel required. Magnets are 
best hardened by being heated to a cherry red, then plunged 
into the proper cooling fluid. For this purpose mercury 
produces the hardest magnets, brine stands next, soft water 
succeeds, with oil at the bottom of the list To secure the 
best results magnets should be heated as quickly as possible, 
with great pains to prevent any overheating. Magnetisa- 
tion is usually accomplished by drawing the hardened bar 
several times over a powerful electromagnet furnished with 
large pole-pieces. Generator magnets are bent into the 
horseshoe form, because this shape, by bringing the poles 
in close proximity to each other, produces the strongest 
magnetic field in which armatures may be placed. 

Steam versus Electrically-Driven Auxiliary 
Plant. — Before the Manchester Local Section of the 
Institution of Electrical Engineers, on Tuesday, Messrs. 
C. D. Taite and R. S. Downe read a paper in which they 
compared the respective merits and demerits of steam- 
driven and electrically-driven auxiliary plant in central 
stations. That the subject embraces a wide variety of 
machinery may be seen from the following list of auxiliary 
plant to be found in the majority of stations—viz., air 
pumps for condensers, cranes, feed pumps, mechanical 
stokers, economisers, coal elevator, ash conveyor, and 
workshop. Where these machines are driven by steam, 
the loss from condensation in long ranges of steam- 
piping compares badly with the small amount of 
power absorbed in the cables when electrically- 
driven auxiliary plant is used. In the new generating 
station of the Salford Corporation, where the whole of the 
auxiliary plant is driven electrivally, it is faund that the 


percentage of power absorbed by the auxiliary plant varies 
from 8˙5 to 6:5 per cent. of the total power generated, 
according to the state of the load factor. The latter figure 
represents an average week, and of it 4:67 per ceni. is put 
to the credit of the condensing plant and another 1:18 per 
cent. to that of the boiler feed pumps. The current con- 
sumed by the other machines is very small. As all the 
power circuits in the works are metered, it will be seen how 
easily one can check the whole of the power taken by the 
auxiliary plant when that plant is driven electrically. This 
fact in itself tends to promote economy. Having made a 
general comparison, the authors turn their attention to the 
particular case of the feed pumps, the main points con- 
sidered being reliability, economy in working, first cost, 
and upkeep. On the score of reliability the steam and 
electric drive are about equal provided the plant is ordered 
from experienced firms, but in economy in working the 
palm is unhesitatingly given by the authors to the 
electrically-driven pumps. Tests have been made at 
Southport on steam-driven pumps, and the average result 
of several tests, each extending over 24 hours under 
ordinary working conditions, was 49:1lb. of water 
delivered per pound of steam used. At the Salford 
station tests have been carried out on an electrically- 
driven 4,000-gallon pump with the following results : 
In the first test 8,971 gallons were delivered. It lasted 
four hours, and 27°6 units were used. The second test 
was of the same duration, and 15,822 gallons were 
delivered for a consumption of 36 unite. If each unit - 
be taken as requiring 301b. of steam to generate it, these 
figures may be stated as follows: 2,240 gallons delivered 
per hour, or 108lb. of water delivered per pound of steam 
used; the corresponding figures in the second test being 
3,955 and 147 respectively. Comparing the above figures, 
it will be seen how greatly superior the electrically-driven 
pumps are from the point of view of duty per pound of 
steam than are the steam-pumps. The motor in this case 
was coupled to the pump through worm gearing, and it would 
be interesting if particulars of tests could be given of pumps 
electrically driven through spur gearing or by other means. 
With regard to the figures obtained at the Southport 
works, it will be seen that they compare very badly with 
the electrically-driven plant, and on the basis that the 
latter absorbs 1:18 per cent. of the total output of the 
station, the former must be requiring from 24 per cent. to 
34 per cent. of the total output. As regards cost, the 
authors put the saving in fuel at the Salford station 
at £100 per annum, due to the use of electrically- 
driven pumps. Against this has to be set the 
additional interest and sinking fund due to the extra 
cost of the electrical. pumps, which reduces the saving to 
about £60 per annum. With regard to the question of 
upkeep, there is little, if anything, to choose between the 
motor-driven pump and the steam-pumps provided ; both 
are well looked after. Generally speaking, therefore, the 
authors are in favour of electrically-driven feed pumps, 
particularly in localities where coal is dear. The same 
may be said in regard to other auxiliary plant. A few 
figures relating to 11 months’ working of the auxiliary 
plant at Salford may be interesting. The total units used 
during this period by the auxiliaries amount to approxi- 
mately 410,000, equivalent to 7:0 per cent. of the total 
units generated; as the cost of fuel is just 0'25d. per unit 
generated, the money value of the units is £427. There 
is no doubt that the auxiliary plant is partly respon- 
sible for the low coal cost per unit generated, as it has 
helped to improve the load factor very materially. This 
improvement of the load factor by using electrically-driven 
auxiliaries is an important point, and one that has a con- 
siderable bearing on the subject. 
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THE INSTITUTION’S VISIT TO COMO AND MILAN. 


Electrical Equipment of the Valtellina Railway. 


This railway is constructed along the east shore of Lake 
Como to Colico, whence it branches in a northerly direc- 
tion to Chiavenna, and easterly to Sondrio, as shown on 
the accompanying map (Fig. 1). The different sections 
have the following lengths: Lecco to Colico, 243 miles; 
Colico to Sondrio, 254 miles;  Colico to Chiavenna, 
17 miles—total, 67 miles. The goods traffic over these 
sections is considerable, as is also the passenger traffic, 
especially in the touring season. Tunnels are numerous, 
particularly between Lecco and Colico. These tunnels are 
characterised by their small diameter. The contour of the 
line is of the switchback order, many of the gradients being 
very stiff, while there are a number of curves having a very 
small radius—all conditions which offered difficulties to the 
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gravel and sand. For this reason a sluice weir was con- 
structed. At high water the sluices are raised, thus allowing 
the water to flow freely into the river bed. At low water, 
with the help cf the sluices, the water is maintained at 
the level of high water, and flows through two openings 
into the first tunnel, whence it passes into the intake, in 
which there is a tunnel 2,080 yards long, partly of masonry 
construction and partly blasted in the rock. The total 
length is 5,250 yards ; the fall 1 per 1,000. At a distance 
of 980 yards from the mouth of the first tunnel the first 
gravel sluice is placed, the second being situated between 
the last but one and last tunnels. Provision is also made 
whereby the excess water may be by-passed when the 
turbines are working light. The by-pass is capable of 
taking the whole of the water—that is, 880 cubic feet per 


second. | 
In the last tunnel the channel widens out to 23ft., the 


depth for a length of 82ft. being 164ft. Consequently 
RS = \ a SONDRIO 
2 Wi» M ri — a 
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Fig. 1.—-Route Map of Valtellina Railway, showing Position of Transformer Stations. 


introduction of electric traction. Half of the section 
Lecco-Colico lies in curves and about 30 per cent. of its 
length in tunnels. The stiffest gradient which occurs 
throughout the line is 2 per cent, the sharpest curve 
on the line having a radius of 1,000ft., and at the points 
500ft. It was just these difficult conditions which caused 
the directors of the Rete Adriatica to undertake their first 
experiment with full-gauge electric traction on this par- 
ticular line. i 

The River Adda between Ponte di Desco and Ponte di 
Ganda, which points are situated about three miles apart, 
possesses a fall of 115ft. The minimum volume of water 
is 880 cubic feet, and the watershed has an area of 1,000 
square miles. Consequently the minimum power available 
amounts to 7,500 effective horse-power. Below the Desco 
Bridge the river divides into two channels. A dam was 
built across one of these channels and a weir in the other. 
At this point the river still resembles a mountain torrent, 


and carries, especially at high water, large quantities of. 


the velocity of the flow of water through the channel is 
decreased from 8:2ft. to 2:5ft. per second. The gravel and 
sand in suspension is deposited here and left for the 
time being. From the penstock the head water is con- 
veyed to the turbine-house through two flume tubes com- 
posed of riveted iron pipes 8ft 3in. diameter, each line 
having a length of 223ft. and being laid at an angle of 
45deg. At the turbine-house end a V connection is made 
to each tube, the four arms so obtained each serving a 
turbine of 2,000 effective horse-power. The tail race is 
110 yards long and 65ft. in width. 

The hydraulic plant was designed in the turbine depart- 
ment of Messrs. Ganz and Co, the detailed plans and 
construction of the building being entrusted to M. Vittorio 
Gianfranceschi, civil engineer. In the turbine-house (Fig. 2) 
there are at present installed three turbo-dynamo sets of 
2,000 h.p. each. There is room for a fourth set of 
3,000 h.p. or 4,000 hp. output. The turbines, supplied 
hy Messrs. Ganz and Co., Budapest, are of the Francis 
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type, and run at a speed of 150 revolutions ‘per minute. | valve. The adjusting of this valve can be effected by 
The effective fall amounts to 98ft., which at high water is | hand or by means of a centrifugal regulator working in 
reduced to 88ft., and occasionally to 85ft. Each turbine ! conjunction with an oil relay ; also from the switchboard 
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FIG. 2 Power House, Valtellina Railway. 


may be shut down independently by means of the stop | by means of a system of links connected the relay. In 
valves provided. The driving wheel of each turbine is | paralleling the machines the latter means is employed. 

mounted on an extension of the dynamo shaft, there being | The relays are actuated by oil at a pressure of 10 atmo- 
no external bearing to support this extension, so that a | spheres. Each turbine is direct coupled to an oil-pressure 
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FIG. à. —Diagram of Connections to Main Switchboard, Valtellina Railway. Dr A, generator; M R, motor for controlling turbine; 
CR, centrifugal regulator and switch, normal speed 150, maximum 17 revolutions per minute: OSS, upper ‘bus bar; 
U SS, lower bus bar; E, earth plate. 


complete set has only two bearings, which are provided | pump, which forces the oil into an accumulator. The 
with ring lubrication, and also arranged for water cooling. Ganz turbine governor is of a centrifugal ball type, 
The driving wheel consists of a ca:t-ateel disc, to which | which acts upon a small distributing dise, which latter 
the vans are bolted, being consequently interchangeable. | connects the two cylinders of the relay either with the oil 
The water is admitted to the driving wheel through a sluice | accumulator or with the suction chamber of the oil-pumps. 
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The felay itself acts directly upon the stop valve. Every 
variation of speed corresponds, therefore, to a movement of 
the socket of the ball governor, and through the function 
of the distributing disc to a difference of pressure in the 
two cylinders of the relay. 
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Fie. 4.—Contact-Wire Suspension, Valtellina Railway. 


The three-phase a era supplied by Schuckert and Co., 
Nürnberg, are capable of each yielding 1,050 kw. normal 
output at 20,000 volts, and a frequency of 15, with a 
phase distortion of cos $= 0:7, absorbing, therefore, 1,560 
effective horse-power These generators are constructed to 
give the equivalent of 2,000 h p. in electrical energy for short 


Fig, 5. —Insulator used for 20,000. volt 
Conductors, Valtellina Railway. 


periods. At 1,500 h.p. normal load the temperature of the 
winding does not attain to more than 45deg. C. above the 
temperature of the surrounding air. In changing from 
light load to a load of 1,500 h.p, the voltage drop at con- 
stant speed amounts to only 15 per cent. hen the full 
load is suddenly switched off, the voltage rise at the 
terminals of the machine is only 10 per cent. The short- 
circuit current is six times the normal full-load current. 
The dynamo windings are so proportioned that they will 
withstand the short-circuit current for 120 seconds without 
injury. For the period of half &n hour the dynamos are 
capable of supplying current at a pressure of 30,000 
volts. In view of the possible failure of the turbine 
governors, the direct-coupled  exciters are provided 
With en automatic switch, which serves to insert 


Fie. 6.—8pan-Wire Insulator, 
Valtellina Railway. 


resistance in the exciter circuit should the turbine race, 
thereby preventing a dangerous rise of pressure in the 
mains. e dynamo pressure must not exceed 25,000 volts 
even when the speed is 250 revolutions per minute. This 
condition was not imposed simply to protect the generator 
from injury, but also to protect the switchboard apparatus 
from damage. The total weight of each dynamo is 70 tons, 
of which 44 tons is in the rotating portion, including shaft. 

The switchboard is arranged for four generators and two 
feeders. A diagram of the connections to this board is 
shown in Fig. 3. From each dynamo well-insulated leads 
are taken underground to two groups of bus bars situated 
behind the switchboard. The feeders are tapped off the 
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Fia. 7. Ambroin Contact-Wire Insulator, Valtellina Railway. 


two outer groups of primaries. At present only one primary 
feeder is used for the railway, the second serving to furnish 
artificial load for the dynamos through the water rheostat 


Fig. 8. — Ambroin Contact-Wire Insulator, Valtellina Railway. 


Only low-tension gear is mounted on the face of the switch- 
board, so that it is impossible for the staff to come into 
contact with the high-tension current. The generators are 
protected against overload by means of fuses mounted in 


a porcelain tubes. All the high-tension switches are actuated 
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from the front of the board, only the switches belonging 
to the external circuit being p in the switehroom 
behind the board. 


FIG. 9. —Fitting Ambroin Insulators to Contact Wires, Valtellina Railway, 


The 20,000-volt main feeder is taken overhead from the 
power-house, across the Adda to the Morbegno station, 
where it is divided, one branch, composed of shies copper 
wires each of 7mm. diameter, being extended to Castione 
in the direction of Sondrio, and the other, consisting of 
three 8mm. wires, to Colico in the opposite direction. At 
Colico the feeder is again divided, one half terminating at 
the last transforming station in the direction of Chiavenna, 
three miles distant from that pon and the other half at 
Abbadia, in the direction of Lecco. The last-mentioned 
branch feeders are composed of 7mm. soft copper wires. 
The extra high-tension main and branch feeders may be 
traced on Fig. 1, which also shows the positions of the 
transformer sub-stations. These feeders are carried over- 
head on larch masts, having a minimum diameter of 10in. 
at the top and 1ft. minimum diameter at the base. Before 


Fig. 10.—Diagram of Connections at a Station, Valtellina Railway. 


erection the bases of these masts were charred and tarred. 
For the most part the extra high-tension feeders are carried 
on the masts which serve to support the contact wires, 
being arranged along the outer side of one line of posts, 
650 yards apart, as shown in Fig. 4. The type of 
insulator for attaching the extra high-pressure feeders 
to the masts is shown in Fig. 5. These high-tension 
insulators were manufactured by the Karlsbader Kaolin- 
Industrie-Gesellschaft of Merkelsgriin, and before accept- 
ance were subjected to tests with 40,000 volts. The extra 
high-tension feeders are not taken through the tunnels, 
being carried where these occur on separate masts over the 
rising ground above, thence down again to the contact-wire 
masts on the other side. 

By means of high-tension switches placed in the several 
transformer sub-stations. the extra high- tension feeders may 
be divided into sections. The lines Morbegno-Castione 


and Colico-Chiavenna are provided with separate cut-outs. 
The contact wires consist of two cold-drawn copper wires 
of 8mm. diameter each. The track rails serve as the third 
conductor, being electrically connected at the joints by 


Fie 11.--'Transformer, Valtellina Railway 


meaus of copper bonds 6mm. in diameter. These bonds 
are keyed into the web of the rails by means of 
unsplit steel cones. On the open track the contact 
wires are suspended at a height of 19tt. 6im. above 
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FIG. wem am of Connections at Transformer Btation. 
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tion coil; D, Wurtz condenser; E, carbon resistance ; F, Siemens lightning 
arrester; G, transformer colls. 3. C00. volt Circuit: a, fuses; b, switches; 
c, induction coils; d, Wurtz condenser; e, carbon resistance; J, Siemens 
lightning arrester ; g, transformer coils. ' 
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the rails, but in the tunnels at 15ft. Qin. The 
method of suspension secures elasticity throughout. 
Ambroin insulators are used for the contact wires, 
these being attached to galvanised steel span wires of 
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5mm. diameter. The two contact wires are not suspended 
from the same span wires, but each has its own span wires. 
The ends of the span wires are attached to porcelain insu- 
lators of a special type (Fig. 6). The ambroin insulators 
eonsist of a cast-iron bell holding a steel bolt packed in 
with ambroin insulation. At its lower end this bolt is 
provided with round projecting pins, which fit into corre- 
a indentations in the wire-holding ear. After 
the screws in these ears have been tightened, 

latter are, therefore, free. to move round a vertical axis, 
whereby the bending of the contact wire near the point of 
suspension is prevented and injury through this cause 
avoided. Figs. 7 and 8 illustrate this insulator. As regards 
the method used to join two ends of the contact wire 
together or the section insulators and joints to the contact 
wires, it is worthy of note that no soldered joints occur 
anywhere. On the contrary, clamped joints are adopted 
throughout. To prevent the ambroin insulators from 
being drawn out of place by the contact wire at curves, tie 
wires are used at these points, the curve insulators being 
. provided with eyes on the under edge for the purpose. 

At curves of 1,000 yards radius and under, the overhead 
wires are supported by a double line of masts, as shown in 
Figs. 4 and 9, while at curves of larger radius and for 
straight runs single-bracket poles are used, and in the 
stations double-bracket poles. 
station a section of the contact wire, 525 yards in length, 
is isolated by means of section insulators, and can be 
independently cut out, as shown in Fig. 10. The switch 
installed in the station can only be closed if the corre- 
sponding semaphore or distance signal is first put Clear." 
The contact wire serving the station lines can be switched 
in or out of circuit by means of a third switch. The 
contact wire on either side of the stations is connected 
through loop wires which bridge the isolated sections. The 
contact wire is consequently unbroken throughout its entire 
length, but may be divided into sections by means of the 
switches provided in the transformer sub-stations. Both 
the extra high-tension cables and the contact wires are 
protected from lightning by arresters of the horn type, 
supplied by Messrs. Siemens and Halske. Liquid resist- 
ances are connected in circuit with the earth wire of these 
arresters, being attached to the same masts. 

The disposition of the transformer stations we have 
already seen in Fig. 1. In each of these stations is 
installed a transformer of 300 kw. output, except at the 
Abbadia station, which is equipped with two of like 
output. The type of transformer employed is shown in 
Fig. 11, and the connections at one of the stations 
diagrammatically in Fig. 12 Each transformer station is 
divided by a vertical wall into two rooms. In the outer 
room are placed. the fuses, switches, and a small ventilator 
for cooling the transformer; in the inner room the trans- 
former, ligbtning arresters, and arrangements for the 
primary and secondary cables. The transforming ratio is 
6: 1. The transformers are provided with a few extra 
turns, which serve to furnish current at 14 volts presaure 
for driving the small ventilating fan motor. The trans- 
formers are capable of withstanding for a short time five 
times their normal load. Besides the apparatus deseribed 
there is provided in each transformer station a primary 
switch, by means of which the transformer may be dis- 
connected from the extra high-tension mains. Two pairs 
of feeders are taken from the transformer station to the 
line, the contact wire being provided with a section insu- 
lator at each feeding point. The two branches may be 
independently cut out. All three phases of the primary 
conductor are provided with fuses, while in the secondary 
circuit only the two aerial wires are similarly equipped. 
The arrangement described enables all the transformers to 
be connected in parallel to the contact wire during the 
regular service, whereby the load on one transformer 
station may be divided among several if necessary. 
Further, it enables damaged sections of conductor, both 
in the primary and secondary circuits, to be cut out 
independently, and allows of any transformer being shut 
down for repairs, its load being transferred for the time 
being to the next station. The weight of each transformer 
is seven tons. 

(To be continued. ) 


THE ELECTRICAL ENGINEER, APRIL 10, 1908. 


the 


On either side of each 


-— — — —— 


SOUTH LANCASHIRE TRAMWAYS SYSTEM. 


(XENERATING STATION. 
(Continued from page 480.) 


Condensers.—The condensing plant working in conjunc- 
tion with the engines already described was manufactured 
and installed by Messrs. Cole, Marchent, and Morley, 
Limited, of Bradford, as sub-contractors to Messrs. Witting 
Bros. Two sets of condensers are installed, each capable 
of dealing with 19, 000lb. of exhaust steam per hour. Each 
set consists of a surface condenser of the firm's standard 
type, and a pair of air and circulating pumps, with return 
water and auxiliary pumps. The circulating pump is of 
Messrs Cole, Marchent, and Morley's improved design, 
and is capable of running at à high speed when cireulating 
the water through the condenser and over the cooling 
vower, thus enabling full efficiency to be obtained from 
the air-pump of the Edwards type, which is coupled 
to and placed alongside the circulating pump The pair 
of pumps are driven by compound steam -cylinders, 
and a heavy flywheel is placed on the double-web crank- 
shaft between the two pumps. By this arrangement a 
very high steam economy in the pump engine is obtained, 
as the stroke of the pistons is positive, thereby allowing 
the steam to be used expansively at a given cut-off, which 
is adjusted to suit the exaet load on the plant. In order 
to deliver the condensed water to the feed tank, a small 
reciprocating pump is placed close to the main pumps, and 
driven from the crankshaft of the latter by chain drive. 
Further, a small pump is driven from the main crankshaft 
for extracting the oil and condensed water from the grease 
separator. It will thus be seen that the one engine drives 
the four pumps in connection with the condenser, thereby 
reducing the attendance and maintenance charges to a 
minimum. On a recent visit to the power-house it was 
noticed that a vacuum of 272in. was maintained by one of 
these condensing plants when dealing with the steam from 
one of the 500-kw. sets, and this, under ordinary working 
conditions, must be regarded as a good result. Reverting 
to the plan (Fig. 3), it will be seen that the condensers are 
separately housed. | 

The contract for the exhaust piping was sublet by 
Messrs. Witting Bros. to the Nuremberg Machine Works, 
and that for the cooling tower provided in connection with 
the condensers to the Klein Company. The capacity of 
the cooling tower is such that it can deal easily with the 
whole of the plant installed at present with natural draught 
only. Should it be necessary in the future, however, this 
tower can be fitted with fans for the purpose of increasing 
the draught. The tower is entirely of wood, and is built 
over & tank of extra large capacity. 

The engine-room is served by a three-motor electric 
crane capable of lifting up to 35 tons, supplied by Messrs. 
Witting Bros. This is a particularly fine example of crane 
construction, embodying iu its design the most recent and 
best ideas in crane building. A smaller crane capable of 
lifting up to five tons, and arranged for working by hand, 
has been supplied by the same firm for the condenser house. 

Messrs Witting Bros. have been the responsible con- 
tractors for the whole of the engine-room and condenser 
house equipment thus far described, and it is only due to 
this firm to add here that the-installation is a credit to 
them in every way. 

The main engines and generators, as well as the auxiliary 
machines, are of excellent finish, while the photographs 
reproduced herewith will speak for their pleasing general 
appearance, and massive construction. It will have 
been gathered from the foregoing that the system 
employed by the South Lancashire Tramways Company 
is a 7,000-volt 50-cycle two-phase system for transmitting 
power to the outlying sub-stations, while continuous- 
current generating plant is installed for supplying direct 
to the inner network of lines. Naturally it is the latter 
which has been completed first, and as only one sub- 
station is erected at present, and this has but a light load 
on it, there will be no necessity to run both the 500-kw. steam 
alternators for the time being, since it will be more 
economical to use the motor-generator as a continuous- 
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current motor, driving the alternating machine as a two- 
55 generator for the high-voltage current required. 

n the other hand, in case of necessity, the steam alter- 
nators, in addition to supplying power to the sub station 
plant could, of course, be used to drive the synchronous 
motor-generator set when the traction generators are shut 
down, thus providing a reserve for the latter. The inner 
network of lines will under normal conditions be supplied 
by the traction generators working at 500 volts as shunt 
machines, with the battery in parallel, the additional 
pressure required being obtained by means of a large 
booster in series with the ’bus bars. 

The power-station battery of aceumulators consists of 240 
Tudor cells, capable of giving 265 amperes for six hours, 981 
amperes for one hour, or 1,400 amperes for short periods. 
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battery-charging reversible booster, one 80-ampere milking 
booster. The motor-generators work at 7,000 volts, and 
run at 428 revolutions per minute. They are generally 
similar to the motor-generator, described above, in the power 
station, but differ in the following particulars: firstly, the 
two machines comprising each set are mounted together on 
one bed-plate, and rigidly coupled together ; secondly, instead 
of a switch pillar separate from the set, the equaliser switch, 
and also that used for cutting out the series winding, are each 
fixed on the machine frame. Under ordinary conditions of 
working these seta will be used as synchronous motor- 
generators, the generator being used as a shunt machine 
in conjunction with a Thury reversible booster and a battery 
of large capacity. With this arrangement the load on the 
motor-generator, and consequently on the power-house, is 
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Fig. 11. —Diagram of Connections to Ferranti H. T. Switchboard, South Lancashire Tramways}Power Station. 


It serves to equalise the load on the direct-current 
generators. The high and low tension switchboards are 
placed on a conveniently raised platform facing the 
generators Both of these boards are of the Ferranti 
cellular type, and are fitted with the usual instruments 
and appliances for measurement and control. The connec- 
tions to the high-tension board are shown in Fig. 11. This 
board, it may be mentioned, is provided with Messrs. 
Everett and Edgcumbe’s latest type synchroniser in 
duplicate. 

| SUB STATIONS. 

The equipment of the Hindley sub-station, the only 
sub-station completed to date, is as follows: three 150-kw. 
synchronous motor-generaters, one 20-kw. positive feeder 
booster, one 8-kw. negative feeder booster, one 14-kw. 


kept practically constant, since, when no cars are taking 
eurrent, the extra power will be used for charging the 
battery. When, however, the cars are started and 
running on the line, and a greater demand for power 
takes place, part is supplied by the motor - generator 
and part by the battery. The amount of power which 
the cars can call upon if necessary is, therefore, 
equivalent to more than double the output of one motor- 
generator set, the whole of the machinery working auto- 
matically when connected up with the reversible booster, 
In such a case the E.M.F. between the ’bus bars is kept 
constant with the drop in the feeders and lines made up 
with the positive boosters. A booster is also inserted in 
circuit with the negative feeders, the fields of these machines 
having several series turns traversed by the current passing 
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to the positive feeders. When it is not desired to use the 
battery or reversible boosters, the compound winding of 
the continuoue-current generators is switched into circuit, 
the machines then operating as ordinary compound-wound 
traction generators. The whole of this sub-station equip- 
ment was supplied by Messrs. Witting Bros. The general 
arrangement of the plant is seen in Figs. 12 and 13. 
CABLES AND FEEDERS 

The British Insulated and Helsby Cables, Limited, 

Prescot, supplied these. The high-tension cables are drawn 
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into stoneware pipes, whilst the low-tension feeders are 
mostly laid on the solid system in troughs. The high- 
tension feeders which convey energy to the Hindley sub- 
station have three conductors, with a common return for 
the two phases. Two conductors are arranged as a twin 
cable, and the return encircles the whole as an outer con- 
ductor, which is earthed at the power station. It should 
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TRACK. 


The track is laid toa gauge of 4ft. 82 in., the rails being 
of the girder type, 6in deep, weighing 901b per yard, an 

in standard lengths of 45ft. The fishplates weigh 38lb. 
per pair, and are bolted together with lin. diameter bolts. 
The rails are held to gauge by wrought-iron tiebars, 5 in. 
by šin., spaced 7ft. 6in. apart. The track principally con- 
ais of single line with turn-outs, and in the busier 
parts of the route—such as the centre of Atherton, for 
instance—up and down lines are taken throügh almost 


parallel streets, so as to facilitate the traffic as much as 
possible. "The track has the usual 6in. foundation of Port- 
land cement concrete throughout its entire width. The 
paving, which extends to 18in. on either side of the rails, 
is of granite setts, which rest on gravel, and which are 
grouted in with a mixture of pitch and oil. A notable 
feature in connection with the track construction over a 
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be mentioned that the high-tension feeders are in duplicate, 

and that the distance from the power station to the sub- 

station is 54 miles. They have a sectional area of 025, 


‘025, 055 square inch, and are designed for the working 


pressure of 7,500 volts per phase he low-tension feeders 
vary in size from ‘075 square inch to ‘8 square inch. 
Approximately 50 miles of low-tension feeders have been 
laid and connected up. The whole of the cables are paper- 
insulated and lead-covered. 


Sub-Station, South Lancashire Tramways, 


considerable length of the present lines is the adoption of 
the method of laying recommended by Colonel Yorke after 
his visit to the States, consisting of the provision of 
longitudinal sleepers under the rails. 'This method of 
construction certainly conduces to noiseless running and 
greatly reduces vibration. The points used are of the 
improved type manufactured by Hadfield’s Steelfoundry 
Company, Limited, Hecla Works, Sheffield. A distinctive 
feature of this type of point is the arrangement adopted to 
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prevent the tongue from rocking at the hinge. In the 
recess at the ball end a mild-steel bush is introduced, 
machined to fit the tongue, while a lug on each side of the 
tongue makes it impossible for the tongue to work out of 
its proper position. The actuating mechanism of the point 
is so arranged that a movable point can be converted to an 
automatic push or pull point, or vice versd, and the box 
wherein it is enclosed is designed to give satisfactory 
drainage, whilst the mechanism is at the same time kept 
sufficiently high to be out of the way of any dirt, ete., 
which might accumulate. The 9 are of Hadfield's 
patent manganese steel. Messrs. Hadfields also supplied 
the special work in connection with the scheme. The 
method of draining the rails at points where special 
provision for drainage is required is clearly shown in 
Fig. 14. It remains to add here that Messrs. Krauss and 
Son, Bristol, were the contractors for the permanent way. 


OVERHEAD EQUIPMENT AND STREET-LIGHTING. 


The whole of this work has been carried out by Messrs. 
R. W. Blackwell and Co., Limited, and represents their 
standard practice. The system is almost entirely that of 
side poles with brackets, and the swivelling trolley is used. 
The poles are of the standard three-section steel tube type, 
measuring over all 31ft. Two classes of poles are used, 
capable of withstanding a lateral strain at the top of 900lb. 
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and 1, 200lb. respectively. The bracket arms are con- 
structed of steel tubes with wrought-iron scroll work and 
malleable iron clamps. The insulators throughout are of 
the standard f in. West End type with tna double 
insulation and flexible suspensions. The trolley wire is 
double except where up and down lines pass through 
different thoroughfares. It is of best hard-drawn copper 
409in. diameter. The ears are of the heavy ribbed gun- 


metal type, 18in. on the straight and 24in. and 36in. on 


curves as required. 

The whole route is lit by means of incandescent electric 
lamps, the company having undertaken to thus light the 
route in return for certain concessions on the part of the 
local authorities Two lamps are fitted to ornamental 
brackets on alternate poles, except in some of the more 
important districts, where lamps are placed on every pole. 
The lamps are fed through automatic time switches placed 
in the section boxes every half-mile. The positive con- 
ductor for all the lamps on one section is carried 
on brackets clamped to the poles, the negative wire 
being connected to each pole, which, in its turn, 
is bonded to the rails. Two incandescent lamps are 
run in series off a 500-volt circuit. The time switches 
were made by Messrs. Vandam, Marsh, and Co., Limited, 
15, Gerrard-street, Soho, London, W. There are approxi 
mately 40 section boxes, nearly all of which vary in some 
detail to suit the different conditions. The trolley wires 
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— CEMENT MORTAR GROUTING. 


X CEMENT RENDERING. 


il Drains, South Lane 


a speed of 10 miles per hour, with 30in. wheels. 


are fed through 100-ampere switch fuses, each section box 
containing from tbree to eight of these. The section box 
'bus bars are connected to the main feeder cable through 
special laminated quick-break switches. Each box is 
provided with test and telephone terminals, lightnin 
arrester, and a telephone plug box. The boxes are fitte 
with waterproof doors with gunmetal hinges, and are 
efficiently ventilated. 


ROLLING STOCK, 


There are 50 cars either delivered or on order, Messrs. 
George F. Milnes and Co., Limited, Castle Car Works, 
Hadley, near Wellington, Salop, having secured the contract 
for their supply. Each car has a length of 26ft. over dash 
sheets, with a width over roof of 7ft., and is capable of 
seating 55 passengers—22 inside and 33 on the roof. 
The interior of the car is lit by a cluster fitting in the 
centre of the ceiling, and a single fitting opposite the 
signal light at each end. The staircase is of the Milnes 
improved type, the chief B dn claimed for which is 
that passengers descending from the roof are not brought 
into contact with those coming from the interior of the 
ear. The trucks are of the Milnes standard single type. 
The electrieal equipmente for these cars were supplied 
by Messrs. Witting Bros. The motors are of this firms 
standard 30-h.p. type, rated at 1,000lb draw-bar pull at 
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The 
controllers are also of their own make, without magnetic 
blow-outs. The car sheds are situated at Atherton on 
a site adjoining the power station, as shown in Fig. 2. 
They are designed to accommodate 30 cars at present, but 
as the system is developed other sheds will be erected. , 


REMARKS. 

The company’s chief engineer and manager is Mr. J. R. 
Salter, while Mr. E. H. Edwardes is resident engineer and 
manager at the power station. Messrs. Witting Bros, the 
principal contractors for the plant, have been represented 
on the spot by Mr. W. Lumley, under whose able super- 
vision the plant has been erected. 

In conclusion, we have to thank the consulting engineers 
(Messrs. Kincaid, Waller, Manville, and Dawson) and 
Messrs Witting Bros. for the loan of the drawings and 
photos herewith reproduced, as also for much of the 
detailed information given. 


—————————— EM 


Appointment.—We have to congratulate Prof. Ewin ; LL.D., 
F.R.8., on his selection to lill the new appointment of Director of 
Naval Education. Prof. Ewing's connection with submarine telegraph 
work in his early days is well known, besides which he has devoted 
much time to the study of magnetism. For his researches into this 


| subject he was in 1895 awarded the Royal Society's Medal. Since 


1890 Prof. Ewing has been Professor of Applied Mechanics and 
Mechanism at Cambridge. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


575. A single-phase step-up transformer, shell type (used for high. 
tension testing), has its primary wound next the vertical core, 
ressure being 440 volts, and around this is wound the secondary 
in eight separate coils above each other, which can be connected 
up to give pressures varying from 2,000 to 20,000 volts. On 
testing the above primary pressure (440 volts), and noting the 
pressure given by each coil separately, by using a Kelvin electro- 
statio voltmeter (single cell), one coil alone gave 1,800 volts. On 
connecting the next coil in series with it, the potential difference 
across both was 5,000, that across the first one then being 2,500. 
I should like to know why ?—R. M. L. 


574. The day load in a small alternating station is about 5 kw., and 
has to be done by a 50-kw. set. Which would be the most 
economical way of running with this load: non-condensing, or 
condensing into an independent steam-driven surface condenser. 
capable of dealing with 10,0001b. of steam per hour.—F. T. 


ANSWERS. 


Question No. 566.—Upon what principle does McLeod’s vacuum 
gauge derend to measure to the one-millionth of an atmosphere ? 
Give sketch of the gauge as used by vacuum-tube makers and 

. oathode-ray-tube makers. 


Best Answer to No. 566 (awarded 108.).— This gauge 
was designed by Prof. McLeod for estimating the pressure 
of & gas when its tension is so low that the indications of 
a mercury barometer cannot be relied on. The principle 
upon which the gauge depends may be briefly explained 
thus: A portion of the gas, at the same pressure as that 
in the tube or apparatus undergoing exhaustion, is shut 
off and compressed at constant temperature. Its pressure 
is therefore increased according to Boyle’s law, and from 
this increased pressure the original pressure is computed, 
as explained in detail later. It is apparent that this 
increased pressure can be ‘determined with much more 
accuracy than the original pressure. 

The following is a description of one form of the appa- 
ratus, suitable for measuring the pressure in cathode-ray 
tubes, etc.: The tube, a (Fig. 1), communicates with the 

ump and the apparatus to be exhausted; 5 is a siphon 
kroneto with a tube of about 5mm. (0:196in.) diameter, 
which gives a rough indication of the state of the vacuum 
during the process of exhaustion; and the principal parts 
of the measuring apparatus consist of (1) v, a globe of about 
48 cubic centimetres capacity with a closed graduated 
tube at the top (called the “volume tube”), and (2) the 
te pressure tube," d. The volume and pressure tubes are of 
exactly the same diameter, to avoid error from capillarity. 
The tube at the bottom of the globe is ground into a 
funnel-shaped portion at the top of the wide tube, », and to 
the side of the latter the pressure tube, «d, is joined. The 
volume tube is graduated in millimetres from the closed 
end downwards, the lowest division in the apparatus under 
consideration being 45. The pressure tube is also graduated 
in millimetres, the zero being placed at the level of the 
forty-fifth division on the volume tube. The lower end 
of the tube e is connected with a vertical tube, f, about 
800mm. (34in.) long, which is connected at its lower 
extremity to the mercury reservoir, y, by means of rubber 
tubing; a stopcock at A permits the regulation of the flow 
of mercury into the apparatus when taking observations : 
this may be conveniently turned by a rod, so that the 
operator may watch the rise of the mereury through a 
telescope and have the stop-cock at the same time at 


THE ELECTRICAL ENGINEER, APRIL 10, 1903. 


command. The calibration of the volume and pressure 
tubes is done in the usual manner, by introducing weighed 
quantities of mercury and making the necessary correction 
The ratio between the capacity of the 
volume tube and that of the globe, volume tube, and 
upper part of the tube e is 1: 54:495 in this particular 
While the apparatus is being exhausted, the 
reservoir, g, is lowered so as to prevent the mercury 


for meniscus. 


apparatus. 


rising out of the tube f; but when it is desired 
to make an observation of the pressure, the reservoir is 


raised and the mercury allowed to pass through the stop- 
cock, ^. On the mercury rising into the tube e, it cuts off 
the communication between the gas in the globe and that 
Ultimately the whole of the 
gas in the globe (which was at the same pressure as that 
in the apparatus undergoing exhaustion) is compressed into 


in the rest of the apparatus. 


the volume tube, the mercury at the same time rising in 


the pressure tube, and its tension is found by measuring 
the difference between the columns of mercury in the 


volume and pressure tubes. On dividing this difference 
by the ratio between the capacities of the globe and the 


volume tube a number is obtained, which is approximately 


the original pressure of the gas; this number must now 
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Fie, 1, — Arrangement of McLeod Gauge. 


be added to the difference between the columns, since it is 
obvious that the column in the pressure tube is depressed 
by the pressure of the gas in the remaining part of the 
apparatus ; on dividing this new number by the ratio between 
the volumes, the exact original tension is found. An example 
will best illustrate this. A quantity of gas was compressed 
into the volume tube, and the flow of mercury was arrested 
when its surface reached the lowermost division on the 
tube. The volume was then 44,1, of its original volume, 
and the difference between the levels of the mercury in the 
volume and pressure tubes was 66:9mm. This number 
divided by 54-495 gives 1:228 as the approximate pressure; 
1:228 must, therefore, be added to the observed column, 
which thus becomes 68 128, and on dividing by 54:495 the 
number 1:25 is obtained as the actual pressure. The 
smallest division of the volume tube (in this particular 
apparatus) contains only , ,,'.,g part of the globe. In one 
case & volume of gas, which originally filled the globe, 
exhibited a pressure of only '5mm. when it had been com- 
pressed into the smallest division of the volume tube. 
This indicates a pressure of only :000353mm. 

When measuring a tension it is advisable to take two 
readings under different compressions, and to take the 
mean of the results. Gauges of this type have been 
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constructed to measure pressures of only :00005mm. 
(Tr. b. ddd of an atmosphere).—A. DOVER. 


Answer to No. 566 (awarded 58.).— The principle upon 
which the McLeod gauge operates is that stated in Boyle’s 
law—viz., the pressure of a mass of gas varies inversely as 
its volume when the temperature is constant. Abundant 
experimental evidence has confirmed this law for all gases 
which are at so high a temperature or at so great a tenuity 
as to be far removed from their condensing point, though 
in the case of vapours—i.e., gases which would liquefy 
under a slight increase of pressure or fall of temperature— 
it has been shown to fail. At extreme pressures, again, 
even with the more perfect gases, it has been shown by 
Amagat that the pressure increases more rapidly than 
the law indicates as the volume is réduced. Under 
the eonditions of low pressure and ordinary tempera- 
ture, however, at which the McLeod gauge is used, 
Boyle’s law applies with a high degree of accuracy 
Thus, a volume of gas expanded to four times its original 
volume has one-fourth of its original pressure; expanded a 
million times it has one-millionth that pressure, etc. 
Conversely, if a million parts by volume of be 
compressed to unit volume, and the pressure there be P, 
the original pressure was one-millionth of P. Or, generally, 


if V and P denote the original volume and pressure, v and p 
the final, 


In the McLeod gauge, represented in the figure. a glass 
bulb is extended above into a narrow tube graduated so 
ag to give the volume measured from the top of the 
tube relatively to the whole volume of tube and bulb 
as far down as A, where the side tube enters. This 
side tube is in connection with the exhausted space, 
and the vertical tube to which the bulb is attached is 
in connection with a reservoir of mercury, which may be 
raised or lowered. If the reservoir be low enough, the 
mercury being as shown in the figure, the bulb is filled with 

as under the same pressure as that of the exhausted space, 

ing itself part of this space. On raising the reservoir, 
mercury rises both in the bulb and in the side tube, 
imprisoning a volume of gas in the bulb. Ultimately the 
latter volume of gas is compressed up into the graduated 


tube, when its relative volume y may be noted. Mean- 


while the mercury has risen in the side tube to a higher 
level, for the volume of the tube is small compared 
with that of the space being exhausted, and so the 
rarefied gas is driven up with practically no compression. 
The difference of height between the mercury levels in the 
side tube and in the gauge tube is the pressure on the gas 


in the gauge in terms of the atmospheric pressure as given 
by the barometric height. If this be p, then, as already 


shown, P = v p. As the capacity of a length of the 


graduated tube can easily be one-millionth of the whole 
gauge, the measurement may obviously be made to that 
raction of the atmospheric pressure. tt is very doubtful, 
nevertheless, whether the gauge is reliable to this extent, 
for a portion of the gas is Tike y to form a layer lining the 
bulb as the mercury rises, and also the vapour pressure of 
the mercury is possibly not less than 50 millionths of an 
atmosphere. ese errors may to some extent counteract 
each other.—2Z?. 


Question No. 567.—What are the best methods of calculating the 
5 for deficient vacuum in steam- engine consumption 
trials ? 

Answer to No. 567 (awarded 7s. 6d.).—When the vacuum 
in the cylinder of a simple condensing engine or in the 
low-pressure cylinder of a compound engine is impaired, a 
smaller area of diagram or diagrams is obtained for the 
same weight of steam admitted each stroke. There must 
therefore be a reduction of the load driven, or a larger 
weight of steam passed through the cylinders for the same 
load To estimate the probable amount of steam that 
would be consumed by an engine (from existing diagrams 
showing a defective vacuum) when the vacuum is improved, 
we may adopt one of the two following methods : 

(a) Construct a diagram similar ia general character to 
the low pressure one under consideration, but showing an 


| efficient vacuum. This supposable card will, of course, be 


larger, and represent a greater horse-power than the actual 
one. The terminal pressures, however, will be the same 
in both cases, and therefore the volume of steam passing 
through the cylinders equal. Further, the gain by 
improving the vacuum may be assumed to be proportional 
to the increase of the load and, the reduction in the steam 
consumption, for the smaller card when the vacuum is 
improved, inversely proportional to the horse - powers 
shown by the cards. 

(b) Construct a diagram as above but of the same area 
as the low-pressure one. Since the vacuum is much better 
for the supposable diagram, there must be a less weight of 
steam passed through the cylinders, either by cutting off 
slightly earlier or by wire-drawing prior to admission. In 
any event the terminal pressure must be lower for the 
better vacuum. The net steam consumption can now be 
calculated for the two sets of cards. This consumption 
will have to be increased by some known percentage to 
arrive at the actual result, owing to liquefaction losses. 
The required figure can be obtained by comparing the 
calculated steam consumption, from the actual diagrams, 
with the known weight of water used by the engine. 
Assuming this percentage for the condition of a good 
vacuum, the actual consumption with the improvement is 
arrived at. 


PRESSURE 


SCALE Cr 


To better illustrate both methods and compare them, we 
will take as an example a simple condensing engine from 
the cylinder of which the card (Fig. 1) is 4ssumed to have 
been obtained Adopting method (a), the diagram is 
improved by the added dotted portion. The mean pressures 
for the actual and improved diagram are 35 ölb. and 43:71b. 
per square inch respectively. The horse-powers are there- 
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fore in this proportion, and if the test shows that there 
was a water consumption of 251b. per indicated horse-power 
per hour when the full-line diagram was obtained, the 
consumption would apparently have been 25 x 4577 = 20lb. 


per indicated horse-power per hour with the better vacuum. 

Adopting method (b), we should construct a diagram 
shown by the dotted lines (Fig. 2) of the same area as the 
full-lined one. The net steam consumptions from these 
diagrams are 20lb. and 161b. per indicated horse-power 
per hour respectively. If, therefore, the net consumption 
of the actual cards requires to be increased by 20 per 
cent. to bring it up to the actual water consumption, 
we infer that with the improved vacuum the consumption 
would be 16 x 1:20 19 2Ib. per indicated horse-power per 
hour. It will be seen that the second method gives a 
more favourable result than the first, and this is 
accountable to the higher rate of expansion for the 
second constructed diagram. 


OF PRESSURE 


SCALE 


There is an inaccuracy necessarily introduced by both 
the above methods arising from the assumption that the 
percentage losses due to liquefaction are the same when a 
good or bad vacuum are maintained, though the range of 
temperatures in the cylinders is somewhat different. 
Further, it is assumed that the loss of vacuum or improve- 
ment in the vacuum can be obtained without any change 
in the temperature of the feed water. If the loss of 
vacuum is dependent upon the temperature of the hot-well 
water, and this water is used to feed the boilers, it is 
evident that due allowance must be made for the altered 
conditions. Thus, suppose that to effect the better vacuum 
we are compelled to use more injection water, with the 
result that the hot-well temperature is lowered, then each 
penne of steam generated would require more heat ; and, 

nowing the total heat in the steam at the boiler pressure, 
due allowance can easily be made for the modifying effect 
in the improvement of the economy arising from the better 
vacuum.—-E. Y. T. 


Answer to No. 567 (awarded 7s. 6d.).—First, let us 
consider a case in which the engine has been tested both 
non-condensing and condensing, and to make the explana- 
tion easy let us assume the following figures have been 
obtained. When non-condensing the engine took 26lb. of 
steam per indicated horse-power hour, and when condensing, 
with a vacuum of 22in. of mercury the engine took 22lb. 
of steam per indicated horse-power hour. Say, we require 
to know what the consumption would have been if we had 
had a vacuum of 28in. of mercury. Instead of saving 
4lb. of steam by condensing we should then have saved 


4 x 22 = 5'1lb. ; therefore, the consumption of steam 


would have been equal to 26 - 5:1 = 20 9lb. of steam per 
indicated horse-power hour. 

-If the consumption of steam when non-condensing is not 
known, we must proceed as follows: 4in. of mercury =a 


pressure of "i x 14-7lb. per square inch = 1:96lb. per square 
inch. Therefore, the additional indicated horse-power which 
@ vacuum 4in. better would have given us 
_196xlxax2n, 
5,000 


LÀ 


where l= length of stroke in feet; 
a mean effective area of piston in square inches; 
n — revolutions per minute. 


The above formula is for a double-acting single-cylinder 
engine. If the engine is single-acting we must divide it 
by 2, and if it is à compound or triple-expansion we 
must apply it to the low-pressure cylinder only. If, then, 
to the measured indicated horse-power we add this addi- 
tional indicated horse-power, and divide the total steam 
consumption per hour by the indicated horse-power thus 
obtained, we shall get the number of pounds of steam 
required by the engine per indicated horse-power hour 
when condensing with a vacuum of 28in. of mercury.— 
W. S. P. 


Answer to No. 567 (awarded 58.).— The most accurate 
method of calculating the allowance for deficient vacuum 
in steam consumption teste, is by calculating the power 
which would have been developed had the vacuum been at 
the correct value, and then by proportion the steam con- 
sumption at the indicated horse-power developed is found. 
A practical example will illustrate this better. First 
assume that an independent condensing plant is used, and 
that the engine is a compound of 600 i h. p., and guaranteed 
to use not more than 13°5lb. of steam per indicated horse- 
power per hour at this load, with a 27in. vacuum. Suppose 
the steam consumption comes out at 14lb. with a 24in. 
vacuum, and that the M.E.P. in the low-pressure cylinder 
is 201b. per square inch when developing half the load, or 
500 i.h.p. Had the vacuum been 27in., the M.E.P. would 
be 21:5lb., and the indicated horse-power 322:5 for the 
low-pressure cylinder, and 622:5 i.h.p. for both cylinders. 


. 622:5 : 14 :: 600 : x. 
This gives 15:49 as the steam consumption at 600 i. h. p. 


with a 27in. vacuum, which fulfils the 5 
ri 


Next take the case of an engine driving its own con- 
denser, say of the jet type, which absorbs 5 per cent 
of the power of the engine at full load. Suppose the 
guaranteed steam consumption is in this case 14lb per 
indicated horse-power per hour when developing 630 i h.p. 
with a 27in. vacuum, but that the consumption comes out 
at 14 5lb. when the vacuum is 24in. Taking the same 
conditions as before, had the vacuum been 27in. the total 
indicated horse-power would be 652:5, but the higher 
vacuum will necessitate a further expenditure of energy in 


the condenser, given by 50 15'S 3.4 h.p. This could only 


1 12 
be given by a slightly greater consumption of steam, and 
must, therefore, be subtracted from the total of 652:5, 
which leaves 649:1. The steam consumption at 630 i.h.p. 


with a 27in. vacuum is then k x — 2140 7lb. per indi- 
cated horse- power per hour. The engine in this case barely 
comes up to the guarantee under the prescribed conditions. 
A. B.S. 


HUMAN CHARACTER CURVES. 
BY B. C. H. J. 


In America, when a man says “I have got on to your 
curves,” he is using a figure of speech derived from the 
national game of baseball, and he means that he has 
reckoned you up. If the present article is the means of 
inaugurating a more precise method of character recording 
than is in general use, the American's figure of speech may 
be taken in its literal sense, without reference to Dr. 
Brewer's standard work on derivations. 

It is a very useful thing to be able to read a man's 
character; and it would probably save a lot of trouble in 
business life if character could be more accurately taken 
into account when engaging new men. There are many 
good round pegs who yet will not fit a square hole to the 
best advantage, but who are driven into these square holes 
through a lack of information as to the character of the 
wood and its expansibility. There are also many carefully 
squared and tapered pegs who are not inserted into any 
holes at all, owing to the labels on their unopened cases 


| merely stating “ Wood pegs, 12 gross, weight 3cwh, 
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Oqr. 12lb. John Smith, maker, York-street, London,” 
or some such meagre information. And it is to remedy 
in some measure this difficulty that the appended chart has 
been prepared, as a sample of a system that might be 
extended to more general applications. 

This particular style of chart is meant for that class of 
human kind engaged in the making, or the providing, or 
the working of machinery, and might be termed the 
commercial - industrial. Slight modifications would be 
required for other spheres of employment, such as the 
commercial, the professional, the industrial, etc. 

It may be observed that the qualities of the class 
indicated are dealt with in priority of importance, the 
mental acquirements coming first and the moral virtues 
making a strong tail. It may be that other people will 
have different ideas as to the order of going in; but as the 
present list is drawn up, the more essential qualities for the 
principal positions in commercial industry are indicated 
thus as a result of the writers observation. A man’s 
fitness for a position of responsibility, or for a position of 
subordinacy, might therefore be roughly inferred, by a 
short-sighted person, by noting the direction of the curve 
without reading the printed items at the side. The degrees 
of efficiency are divided into four, as being the lowest 
number possible, compatible with accuracy. 
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The use of these charte would benefit the four classes 
principally concerned — ie, the owner of the character 
delineated, the past employer, the present employer, and 
the prospective employer—in the following ways: The 
owner would see in the plainest way his deficiencies, and 
would, therefore, be better able to overcome them. To 
men with a guid conceit” of themselves, such charts 
would doubtless be a revelation of an unpleasant kind. 
The kind of testimonial references usually given to past 
employés remind one of the De mortuis " injunction, so 
far as speaking of defects is concerned, as such items are 
seldom referred to, or, if they are required to be mentioned, 
discreet and ambiguous language is used. Consequently, 
unless a man is cursed with plain-spoken friends, he goes 
through life under the impression that he is to all intents and 
purposes perfect, his defects appear to him as idiosyncrasies, 
or even virtues, and he feels that he needs no alterations 
or repairs. Curves, however, cannot mislead; in this 
respect they are superior to mere figures, as though it 
is said that figures cannot lie, it is also known that liars 
can figure. 

The past employer would be put to no trouble to fill up 
such a simple for of reference, and would appreciate this. 
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The present employer might often find it a considerable 
help to be able to refer to the characters of men under him 
whom he has not the opportunity to know much of at first 
hand, and with diagrams made out by departmental heads 
this would be easy. To these heads the making out of 
these curves would be the slightest possible trouble, and 
would constitute a valuable education in the reading of 
character. It may well be imagined how a new broom’s 
early curves soul not coincide with curves made of him 
when his bristles had worn a bit, and for the better appre- 
ciation of such, facts as this a series of quarterly curves 
might be plotted, each in different coloured inks on the 
same chart, and dated. A goodly number would look like 
superimposed winter, spring, and summer load curves. 

The prospective employer would, of course, see the 
chief beauties of these charte. Instead of wading through 
letters of application with copies of testimonials attached 
for, say, a book-keeper's berth, he would only need to look 
at those points in the curves relating to PERCEPTIVENESS, 
BUSINESS KNOWLEDGE, ACCURACY, METHODICITY, and to 
choose his man from the opinions there expressed. For a 
commercial traveller the prospective employer would first 
pick out the honours men in TACT, MANNER, ENERGY, 
PERSUASIVENESS, and in the event of even marks make 
his choice from the second string, such as TECHNICAL 
KNOWLEDGE, PERTINACITY, EDUCATION, TEMPERANCE, and 
20 On. | 

It is not always politic to give a man an exact reading 
of his character for reference, and, providing that code 
numbers were used, it would be simple for a man to be 
handed testimonial charts of which he himself could not 
be certain as to the meaning, but which would assist 
members of the employers’ code society to make more exact 
decisions than where De mortuis" was strictly adhered to. 

It may be mentioned that this method of keeping 
eharacter charts is in use in a modified form at a works in 
Manchester, where the simplicity of its working has been 
of service to the person whose function it is to point the 
thumb in an upward or a downward direction whenquestions 
of making or of filling vacancies arise, or when additions to 
salaries are in question. 

Finally, the character curve shown depicts a certain 
individual in his own estimation, who is well known to 
the writer. It is merely put in as an example of how a 
curve looks, and not as a curve to be proud of. As a 
matter of interest, readers are invited to fill up their own 
curves and to compare them with curves made by intimate 
friends upon the same subject. 


FORTHCOMING EVENTS. 


TUESDAY, APRIL 14. 
Institution of Electrical Engineers (Glasgow Section). Ordinary 
meeting. 
WEDNESDAY, APRIL 15. 
Royal Meteorological Society. — At 7.50 p.m., ordinary meeting. 
FRIDAY, APRIL 17. 
Institution of Electrical Engineers (Dublin Section). —Ordinary 
meeting. 


Iron and Steel Institute. —The annual meeting of this Institute 
will be held at the Institution of Civil Engineers on Thursday and 
Friday, May 7 and 8 next. We hope to be able to giva the principal 
arrangements of the meeting in our next issue. The autumn meeting 
wil take place at Barrow-in-Furness during the first week in 
September. 

Se 


NEW COMPANIES REGISTERED. 


Proctor and Cottrill, Limited.—Capital, £1,000. Objects: to 
carry on the business of electric light contractors, electricians, 
suppliers of electricity for light, heat, motive power or other purposes, 
manufacture of and dealers in dynamos and electrical apparatus, etc. 


Private Wire and Telephone Installation Company, Limited. 
Capital, 23.000. O'j-cts: to adopt agreements (4) with the Con- 
solidated Telephone Construction and Manufacturing Company, 
Limited, and (^) with J J. L. Newland, and to manufacture, 
construct, apparatus, and inventions in connection with the 
production or use of electricity, especially in respect of electric 
power for telephones, telegraphs, lighting, fire-alarms, and other 
means of communication. Registered office: 5, Palmer-street, West. 
miuster, 5. W. 
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TO CORRESPON DENTS. 


All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
recewe our best consideration 

Ail communications intended for the Editor should be addressed 
C. H. W. Biaas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed, 


TO ADVERTISERS. 
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a series cam be arranged on application. 
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Lettered, price 8s. Gd. New Volume, July to December, 
1902, now ready. 


12 months. 
— 138. Od. 
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WIRELESS TELEGRAPHY AND TELEPHONY. 


We have received a booklet for review with the above 
title which is compiled by Dr. Maurice Ernst. On the 
title page it is said that the book is A Comprehensive 
Exposition of the Progress made by Wireless Telegraphy 
from Early Beginnings. Followed by a popular descrip- 
tion of the method and the instruments used in the 
Orling-Armstrong system of wireless telegraphy and 
telephony through the ground.” The price of the book is one 
shilling. We have not heard the name of the author before, 
and hence can only judge by the evidence of the book before 
us as to his capacity for compiling such a comprehensive 
exposition.” This evidence is not impressive. One would 
presume from the sub-title of the book that Dr. Maurice 
Ernst was at least well acquainted with the methods and 
instruments used in the Orling-Armstrong system, yet we 
find on the twentieth page, which is headed “ Explanation 
of the Orling-Armstrong System: Visible Effects,” that he 
relies for this explanation on an electrical expert who has 
had the opportunity of studying all details of the system ; 
but this electrical expert is a broken reed on which to 
lean. It would seem, from his description, that when 
sending signals by the above system the primary circuit 
only of an induction coil is used. This circuit is 
closed by a key, and immediately it is closed the 
hammer of the coil breaks the circuit again. The two 
earth-plates which are used to send signals to the receiving 
earth-plates are connected across the hammer break con- 
tacts. The electrical expert’s description of what happens 
with these connections is as follows: At every make 
the low-tension battery curront passes through the self- 
induction coil, and thereby ‘induces’ an indirect extra 
current. At every ‘break’ a direct extra current is 
‘induced.’ Owing to the circuit being broken through 
the ‘interrupter,’ the induced ‘extra’ current is caused to 
discharge itself by way of conductors into the earth. 
These earth conductors are connected to the circuit on 
each side of the ‘interrupter.’ As aresult the earth is put 
in series every time the circuit is opened by the inter- 
rupter. It will therefore be understood that at every 
make the resultant of the low-tension current and the 
inverse high-potential 'extra' current will be led to the 
earth, whereas at every ‘break’ the direct extra current 
of high E.M.F. will with the entire battery current be 
likewise led to the earth. In the Orling-Armstrong trans- 
mitter the high-potential ‘extra’ current induced at the 
'break' flows, therefore, into the ground at the same 
moment the battery circuit (which is broken through the 
‘interrupter ’) is completed through the earth. The 
importance of this ingenious device cannot be suff- 
ciently dwelt upon. The combination of low-tension 
currents and high-potential discharges which results there- 
from is the prime cause of the remarkable success (sic) 
which Messrs. Orling and Armstrong have achieved.” An 
electrical expert who speaks of an indirect extra current 
when the circuit induction coil is closed, is not by his 
clearness of expression likely to educate the public 
much, and his explanation of the high potential of 
this extra current would be interesting. Although 
Dr. Ernst in this way leaves in other hands—we regret 
we cannot say better—the explanation of the Orling- 
Armstrong system—which presumably he feels he is 
not fully qualified to give—he speaks with no uncertain 
voice as to the faults of other systems. For instance, 
on the twenty-fifth page, on which he uses the 
pronoun I.“ instead of the editorial “we” which 
appears elsewhere, the author says: But I believe 
that I shall not be contradicted if I state that on 
land wireless telegraphy by means of Hertzian or 
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electromagnetic waves has so far met with absolute 
failure. Nothing further was heard of the Marconi 
installations that were to be used in the South African 
war. For use on land, therefore, the Orling-Armstrong 
system through the ground seems to me to be the only 
one which offers a practical solution.” We absolutely 
contradict Dr. Maurice Ernst's statement as to the 
failure of Hertzian wave telegraphy on land, and 
anyone conversant even with the earliest Marconi 
experiments would do the same. We also think 
he has shown very doubtful taste on the fifth page, 
where again he states: Many and important are, 
for instance, the shortcomings of the much-advertised 
Marconi system. But the enormous fortune that 
doubtless awaits the lucky ones who will first strike 
at the right thing, is sure to keep the race going. 
For the uses to which wireless telegraphy and telephony 
can be put are so numerous that ere long people will 
wonder how former generations could manage without it.” 
These possible uses of wireless telegraphy and telephony 
are given later on in the book, and the list reminds us of 
the information usually absorbed by the sub-editor of a 
halfpenny newspaper after a champagne lunch. To rewrite 
the title page, this is not A Comprehensive Exposition of 
the Progress made by Wireless Telegraphy from Early 
Beginnings.” How far what follows may be a popular 
description of the Orling-Armstrong system depends on 
the publie taste, but in our opinion it is rather an indis- 
criminate puff of a system which is not intelligibly explained. 
Those who buy this book to get information will be grievously 
disappointed, and for this reason we have refrained from 
giving the publisher’s name. 


! 


AN ADMONITION. 


To the blue skies of Italy the chosen few have gone 

(The men who think, the men who make, the men who 
write, or try) 

And left us here, unlucky ones, 'neath clouds to labour on. 


GOOD-BYE. 
When our fathers made the journey, with the Coliseum in 


view, 
They travelled thither gratis without paying fare or fee, 
With chains upon their ancles, prentice gladiators to 


BE. 
"Speed our Institution party, pleasant times to all the band, 


Safe return from E. H. tensions, wein und weib und 
garlic’d food 
And whatever other side-shows, may they keep both fit and 
| GOOD. 
B. C. H. J. 


—,— 


SOME NOTES ON ELECTRIC TRACTION.—IX. 
BY B. P. 


Mistakes in the design of axles are not often made by 
railway engineers who have the results of many years 
practical experience to guide them, but whether from 
carelessness, or a desire for cheapness above all things, I 
have often found trouble from the usual method of keying 
goar wheels on to the driving axles on tramcars. It is far 

rom uncommon for car-driving axles to be of the same 
diameter throughout, with sunk keys to transmit the action 
of the gear wheels. This arrangement gives either a weak 
key, or if that is sunk deep enough, a weak axle. At this 
point, of course, the axle req tires to be strengthened, 
because the strain of using the electric brake in an emergency 
when at full speed comes with its full severity on the point 
where the gear wheel is fixed onthe shaft. Ido not say that it 
is heavy enough toshear through the key or snap the shaft 
at once, but it soon loosens the key seating sufficiently to 


cause a perceptible jolt throughout the car wherever 

current is switched on quickly. A better arrangement 
adopted by some makers, though more expensive, is to 
swell the axle where the gear wheel is fitted, so that the 
effective diameter of the axle is the same throughout. 

This makes a far stronger job, and allows the key to be 
sunk to a sufficient depth to give enough surface to prevent 
it from being pounded out of shape, which is not an 

unusual occurrence where the ordinary shallow key is used. 

Another point is that, in course of time, fatigue of the 

metal may cause the straight axle to snap at the key seat, 

though this is an accident that appears highly improbable, 

owing to the excessive diameter of the axle. 

Axle boxes generally copy the ordinary railway type, 
but some appear to have been designed without paying 
sufficient attention to the fact that they must be deep 
enough to carry their oil and not to act the part of road 
sprinklers. Of course, this is not intended to apply to 
grease boxes. 


— — 
— = 0 


Car-Driving Axles—(a) how keys ought not to be fitted; (b) correct method. 


The best pads in the market will not retain oil in the 
boxes unless there is sufficient depth in the body of the 
box to hold the oil under the severest conditions of jolting 
likely to be caused by bad track. For the information of 
those who are not familiar with rolling-stock design, I may 
say that the weight of a car is taken by brass saddles, 
which only rest on top of the journals, and do not extend 
round them like the brasses of ordinary bearings. In this 
way the bottom of the journal is left open for a cotton 
pad which dips into the oil well and is held against the 
journal by a spring, and so gives an efficient amount of 
lubrication. 

— — — 


GAS-ENGINES AND THE ELECTRICAL INDUSTRY. 


The following is an abstract of a paper read by Mr. L. 
Kogel before the Cologne Electrical Society, and is taken 
from the Elektrotechnische Zeitschrift of March 5, 1903. 

The energies of gas-engine makers have been principall 
devoted to the production of a machine suitable for small- 
power installations. For this purpose the machine had to 
be cheap in construction and maintenance, simple to manage, 
easy to erect in any position, and free from noise, vibration, 
smell, ashes, etc. These conditions have for many years 
past been more fully complied with by gas engines than by 
any other small-power machines, such as water motors, 
windmills, hot-air engines, and small steam-engines. The 
electrical motor, however, proved a severe competitor. For 
small powers the latter would seem to be the ideal machine, 
considering its cheapness, simplicity, and, above all, its 
economical working under wide changes of load. The 
following table shows clearly how quickly this was 
recognised. 


-~— Gas-engines ——, -—-Electric motors 


Name Date. Total, Av. Total | Av. 
No. H.P. Number. H. P. H.P 

. Apr. 1885 444 1.119 | 2:50 Apr., 89. 7| 25 3'5 
Berlin . . „ 1901| 1,162 | 8,664| 7.50 8,363(32,493| 3:9 
Dresden J Dec. 1895| 460 | 2,766 | 6:30 45 246 5'5 
„ 1901| 655 4,917 7-50 372 1,052 2:8 

Danzig . Jen. 1888s“ 56 825 570 34 117 355 
8 1 , 1902 665 491 750 1590 3900 2:5 

„ 1887 66 129 1:90 T c s 

Elberfeld { » 189% 254. 866 | 3-40 | 288 700| 9:4 
„ 15889 288 9 6 3515 = — 

Hamburg " 1903 394 3 302 8:38 | 20041 6,149 3-0 
dione { , 1898 244 791 3-24 7 20 28 
gn „ 1901 656 3,172 4:80 417 1,604 3°9 

| | 5˙1 | 35:4 
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These figures lead to the conclusion, important to both 
electrical motor and gas-engine manufacturers, that for 
small powers up to about 4 h.p. the electrical motor is 
the favourite, whilst for larger powers the gas-engine is 
preferred because of its lowerrunning cost. The following 
example of a 6-h.p. installation will serve as a comparison 

of the firat cost and running expenses in the two cases : 
An electric motor for 6 h. p. erected in position costs about £47 0 0 
A gas-engine of the same power about . 130 0 0 
s. d. 


Assuming 3,000 working hours per annum, 900 watts per E 
net brake horse-power, and cost of power at 2°4d. per 
kilowatt-hour, the annual expense for current will be 


5,000 x 93:0 96 ß 162 0 0 
Oil and cleaning materials UU s 150 
Replacing. brushes. 2r oe err eoo 88 100 

164 5 0 

10 per cent. depreciation and interest........................... 414 0 
Total enaa ——— Pn £168 19 0 
2:4 £ s.d. 

At half load: 5,000x:9x5x 20 TN 81 0 0 
DIE LER 100 
Replacing brushes ............... eee ß . 015 0 
82 15 0 

10 per cent. depreciation and interest q . 4 14 0 
Mr sein fori oie Abu ³ðü “6 £87 9 0 


The expenses for the gas-engine, assuming 184 cubic 
feet of gas per horse-power hour at full load and 244 cubic 
feet at half load, and the price of gas at 2s. 10d. per 1,000 
cubic feet, are: 


2-82 l £ s.d. 

Gas at full load — 5,000 x 6 x 184 x 0 reines 47 0 0 
Water used (1°4 cubic feet per horse-power hour)........... 5 8 0 

Oil and Waste: EP 6 6 0 

htnc t a a e 2 10 0 

61 3 0 

10 per cent. depreciation and interest 13 0 0 
/ ⁰ ͤꝓ :!!! ²mw;. sat ieacs £74 3 0 
2:82 £ s.d 

Gas at half-load =3,000 x 3 x 244 x ^ cece eens sre 31 0 0 
%%] ))] y A 8 2 14 0 
OUl VEIT Mee 4 00 
ho wu m E ees 210 0 

40 4 0 

10 per cent. depreciation and interest . 13 0 0 
Total cs meon codem tado VO e ea Eva Ms cet os lesen . £55 4 0 


The manufacturer will find that the most profitable sizes 
of gas-engines to construct will be from 4 h.p. upwards ; 
whilst electric motors, except in special cases, will be 
confined to powers of from 4 h. p. to 5 h. p. | 

Gas-ongines have long been employed in electrical work 
in cases where steam-engines presented difficulties. Con- 
fined space, quick delivery, and similar causes have, how- 
ever, probably led to the use of gas-engines quite as often 
as the reduced running costs. The latter was also often 
nullified by the fact that the corporations were the owners 
of both the gas and electrical supply stations, and, in order 
to prevent undue competition, raised the price of any gas 
which was employed to drive electrical machinery in 
private installations. Such tactics are probably false 
economy. Large businesses, hotels, etc., are seldom con- 
sumers of the town electrical supply, as experience has 
shown that savings of as much as 50 per cent., or even 
more, can be made by setting up a private lighting installa- 
tion. Such consumers, therefore, finding the cheapness 
and convenience of gas-engines discounted 3s the increased 
cost of gas will turn to steam power, etc., and in this way 
they are entirely lost to the town supply station. 

This aetion on the part of many towns, as well as the 
wish to make the gas-engine independent of lighting gas 
installation, have led to the introduction of power gas. 
Power gas, Dowson gas, and producer gas are practically 
the same thing, and are 991850 by passing heated air 
and steam through a layer of glowing coal. In this way a 
gas is obtained whose principal components are: hydrogen, 
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18 per cent.; carbonic oxide, 26 ; hydrocarbons, 2 ; carbonic 
acid, 7; and nitrogen, 47 per cent. It contains about 
46 per cent. of consumable material, and is as suitable for 
heating and other industrial purposes as for driving gas- 
ys en DO 

urther, reliable tests have shown that the utilisation of 
the consumable material is considerably better in the gas- 
engine than in the steam-engine—approximately in the 
ratio 31 to 19 per cent. 

These advantages, together with improvements in the 
gas-engines themselves, gradually led to a demand for 
engines of larger powers, with satisfactory results as shown 
below : 

At Jena...... 50-h.p. engines gave 84,000 ft.-lb. per cubic foot of gas 
„ Elberfeld. 60-h.p. " 89,000 i í 75 

” Gottingen 40-h.p. ) 96,500 » » ” 
or, reduced to coal consumption (assuming one cubic foot 
of lighting gas equivalent to 095lb. of coal), 


n8 ...... 885,000 foot-pounds per llb. of coal 
Elberfeld 940, 000 39 ” » 
Gottingen 1,020,000 5 T » 


as compared with 404,000 foot-pounds in the case of steam- 
engines of 50 h. p. to 100 h. p. (Neumann). A new impetus 
was given to the gas-engine industry by the introduction 
of engines working with blast-furnace gas. According to 
Lürmann- Osnabrück (one of the best-known foundry engi- 
neers), about 7,000,000 tons of pig - iron are annually pro- 
duced in Germany and Luxemburg alone. For each ton 
of iron an average of 160,000 cubic feet of gas is obtained, 
of which about 90,000 cubic feet are lost in heating 
the blast, etc. The newest blast-furnace gas-engines 
require a maximum of 106 cubic feet of gas per horse- 
power hour—.e., about 700 horse-power hours can be pro- 
duced per ton of iron, or about 5,000,000,000 horse-power 
hours from the above 7,000,000 tons of iron, showing that 
immense amounts of energy from this source are available 
for the driving of electrical machinery, etc. 

The objection of a few years ago with regard to the 
small size of gas-engines no longer holds, as engines up to 
2,500 h.p. are being made at the present time. 


ON ELECTRONS.* 
BY SIR OLIVER LODGE, F.R.S., VICE-PRESIDENT. 
(Continued from Supplement, March 27.) 

Prof. Stokes and Falling Spheres —Many years ago—in 
1849—Sir George G. Stokes discussed the motion of solids 
through fluide, and among others of & sphere moving 
through a viscous fluid urged by its own weight. It is a 
familiar fact that large bodies fall through air or water or 
any. resisting medium more quickly than small ones of the 
same shape. Thus coarse sand settles down through water 
quicker than fine sand, and the finest powder takes a very 
long time to settle. In fact, this difference of the rate of 
falling is used as a practical process of separating granular 
materials into sizes, and is called levigation. | 

So it is in air: large raindrops fall violently, small rain- 
drops fall gently, and mist globules hardly fall at all—fall 
so slowly that their motion is difficult to observe—but the 
same law governs all so long as the motion is not too 
violent, or so long as the falling body has no edges such as 
will cause eddies during the fall. A sphere falling slowly, 
controlled by viscosity alone without waves or eddies, is 
the simplest case. It soon reaches what is called a terminal 
velocity—the speed at which the viscous resistance 
exactly balances its weight. At this speed it is subject 
to zero resultant force, so it simply obeys the first 
law of motion and moves at a constant speed. This 
constant speed or terminal velocity was calculated by Sir 
George Stokes for the case of a falling raindrop of radius, r, 
as follows : 

2 gpr? 
9 viscosity of air 


C= 
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occur to some extent when the falling 
minute—is to make the possible termi 
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Fia. 3.- This corresponds closely with Fig. 2, Part III., only 
that a layer of water replaces the wire gauze. The vessel was 
attached to the expansion apparatus (Fig. 4). 

great again; in other words, to convert the numerical 

coefficient 5 into = This simple formula gives the con- 


nection between the rate of fall of a raindrop and ite size: 
and by observation of this speed, therefore, knowing the 


oA TN 9 
Xu e 7 


LEGEND To Fic. 4. — A is the vessel in which the fog is formed 
whose rate of fall is to be measured by Mr. Wilson's method as 
used by him for the ionisation produced by X-rays. The vessel 
A, containing some water, is in communication with a vessel, O, 
through the tube, B. Inside C is a thin walled test tube, P, 
which serves as a piston. D is an indiarubber stopper closing the 
end of tube C. A glass tube connects the inside of the test tube, 
P, with a space, E. This space may be put in connection with 
an exhausted space, F, through the tube, H. The end of the 
tube, H, inside the space, E, is ground flat, and is closed by an 
indiarubber stopper, I, which is kept pressed against the tube, H, 
by means of a spiral spring. The stopper, I, is fixed to a rod, K; 
by pulling the rod down smartly the pressure inside the test tube 
is lowered, and the piston, P, falls rapidly until it strikes against 
the indiarubber stopper, D. The falling of the piston causes the 
gas in A to expand; the tubes R and S are for the purpose of 
regulating the amount of the expansion. The clip, g is closed 
before an expansion; and the piston, P, is usd. by a trifling 
amount of air introduced through T. Then, when everything is 
ready, K is pulled, and the cloud forms in A. 


viscosity of air, it is possible to calculate the dimensions of 
the falling drops. 

J. J. Thomson’s Experiment of Counting —We have now 
all the materials ready for understanding the experiment to 
be performed, so as to count the ions which are produced 
in air under the impact of Röntgen rays, or when there are 
electrons to be counted which have been produced from a 
negatively electrified surface illuminated with ultra-violet 
light. The apparatus for the latter is depicted in Fig. 3. 
A clean zinc surface in vacuo, faced by a piece of wire 
gauze through which the light could shine on it, and by a 


lobules are very | window of quartz which makes the vessel airtight, so that 
velocity half as | it might be exhausted and yet allow the ultra-violet light 


to pass, was employed as shown in Fig. 2 above. The 
present arrangement is similar except that a water surface 
replaces the gauze. The rate of leak which gives the current 
N e u is determined by connecting the water and the zinc 
plate to the terminals of an electrometer, the zinc plate 
being kept negative by means of a battery of a sufficient 
number of cells. 

And now, supplying this apparatus with the adiabatic 
expansion appliances of C. T. R. Wilson shown in Fig. 4 
above, metrical condensation can be produced, a mist will 
form, and the rate of its fall can be observed ; whence by 
Stokes’s theorem the size of each globule is known; the 
quantity of water which had gone to form globules is 
known from the measured amount of expansion, by a 
process the details of which I will not give here; and so 
the number of such globules, and therefore the number of 
their condensation centres or nuclei or ions, can be deter- 
mined. If c is the observed rate of fall in stagnant air, 
the linear dimensions of the falling drops will be 


* JC p 3 -/(* x 00018, 
2gp 981 


In a given case c was observed to be 0'14cm. per second; 
hence the volume of each drop was in that case 


z T 1?21:6 x 1071? cubic centimetres ; 


) centimetres. 


and co if the aggregate amount of water in all the drops 
in a given space is reckoned from the measured amount of 
adiabatic expansion which caused the chill and the pre- 
cipitation, the drops can be counted. A great many 
precautions must be taken, because there will be some 
residual cloud found even when electrons or intended 
nuclei are not present. A differential observation is, 
therefore, necessary ; moreover, care must be taken to 
ensure that all the nuclei are utilised, and not only a 
portion. The number of drops found in a certain experi- 
ment by this means was about 30,000 to the cubic 
centimetre, the total quantity of water which went to form 
them being about the two-hundredth part of a milligramme. 

Hesult.—The result of the execution of this ingenious 
counting process is that the absolute charge and the 
absolute mass of an electron is at length directly deter- 
mined. Hitherto we have determined by many and various 
ways the ratio e/m and the speed u. We have likewise 
been able to determine Neu and Ne and N m v?, as already 
explained. Now at length we have determined N, and at 
once the terms in the ratio e/m are disentangled. e comes 
out, as suspected, in all cases the regular ionic charge 
of the order of magnitude 3 x 10 !? electrostatic or 
10^?" electromagnetic units; hence m comes out for positive 
carriers and for ions the appropriate mass of the atoms 
present. In some cases the masses are greater than this, 
and represent molecular aggregates. But for the negative 
carriers set free by ultra-violet light, and for the other 
cases where ¢/m=10', the masses come out definitely of 
the order 1077 grammes; or about goth part of the 
smallest and - lightest previously known quantity of 
matter—viz., an atom of hydrogen. The existence of 
masses smaller than atoms was thus experimentally 
demonstrated, and a discovery was clinched of epoch- 
making importance. 

Part VI. 


Electric Theory of Matter—Estimate of Size of Electrons.— 
On the hypothesis that the flying or vibrating fragment is 
a material corpuscle charged with electricity, so that it has 
a duplex constitution and a compound kind of inertia, part 
material and part electrical, no further progress can be 
made. But on the hypothesis that the flying or vibrating 
particle is an electron—a charge of electricity and nothing 
else—a constituent of an atom, but with no material 
nucleus—so that the whole of atomic properties are to be 
considered as due to an aggregate of electrons of opposite 
size, of which one or two are comparatively free and 
detachable—on this hypothesis a determination of the mass 
of a corpuscle carries with it as a consequence a determina- 
tion of its size also. Because, as has already been pointed 
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out, any required amount of self-induction can be conferred 
on a wire by making it fine enough, and any required 
amount of energy can be conferred upon an electric charge 
by making iv concentrated enough. The energy at a given 
speed of motion will be proportional both to the quantity 
and the potential, and the latter can be made as great as 
we please by taking the size of the body possessing the 
charge extremely small. 

It is the intense region of force close to the wire or close 
to the charged pace which is the effective region ; and 
80, as stated, a knowledge of the mass or kinetic energy at 
& given speed suffices, on a purely electric theory of matter, 
to determine the size of the electron conatituents of which 
it is composed, for whether there be any intrinsically 
material inertia or not there certainly is an electrical 
inertia The cause of it in the electrical case is known 
It is due to the reaction of the electric and magnetic fields 
during acceleration periods, and is denominated self-induc- 
tion. Quite possibly there is no other kind. Quite possibly 
that which we observe as the inertia of ordinary matter 
is simply the electrostatic inertia or self-induction of an 
immense number of ionic charges or electric atoms or 
electrons. 

This is by far the most interesting hypothesis, because 
it enables us to progress, and is definite. The &dmixture 
of properties, partly explained — viz , the electrical —partly 
unexplained —viz., the material—lands us nowhere, unless 
by some only partially imagined means we were able to 
estimate how much of the corpuscle appertains to each 
ingredient. The mass of a corpuscle has been measured 
at something akin to t1: ygth of an atom of hydrogen, and 
its charge as to 1071? electrostatic unit. This amount of 
electricity will have that amount of inertia if it exists over 
a sphere of radius 1075 cm., but not otherwise. Con- 
sequently we may assume the size of the electron to be of 
the order 1077? em. in diameter; or 444 555th of the linear 

dimension known as molecular magnitude—viz , 1079 cm. 
The calculation of order of magnitude is quite simple, for 
all ordinary speeds, because for them 


m= p eja, 


54 - f . e = 10 x 10-% = 10-715 om, 
m 
though it might with some data be estimated as small as 
1074 With a size like that the penetrating power of 
eathode rays is explained. Especially if the atoms ot 
matter are themselves composed of such minute particles. 
For the interspaces will be enormous compared with the 
filled-up space, and a point can penetrate far into such an 
assembiage without striking anything. The mean free 
path of a particle is a question of probability. In a space 
containing n, obstacles to the unit volume, a space A z will 
contain n=A zn of them, and the chances of a collision 
while one of them travels a length z will be approximately 
their combined areas as targets compared with the total 
area available for both hit or miss 
^T d z 

= (LT = — 

z 


where z is the mean free path,” or average distance 
travelled by any one particle without a collision with 
another, and a the number of encounters while travelling 
unit distance But in saying this we are ignoring the 
forces between the particles, and are not considering a 
swing round as a collision. So, as regards order of 
magnitude, l 
Az 1 ds 


EAM cd RE 
N, 7 42 mta? 


with a factor ł or / 2 omitted, which a completer theory 
would give; where ds is the cubic space allotted to 


each particle, while E T (2) is the actual bulk of each. 


Therefore 


zo total space occupied 
a eight times the aggregate volume of the particles 


a statement sometimes quoted as Loschmidt's theorem. 
Hence the mean free path can be determined by con- 


sidering how much space the substance of all the electrons 
in an atom occupies, as compared with all the space which 
the atom occupies itself. In other words, we have to con- 
sider what the size 10-1? for an electron’s diameter means, 
as compared with the size 1075 for an atom's diameter. In 
the solar system the diameter of the earth is zybvoth part 
of the diameter of its orbit round the sun. Consequently 
if the earth represented an electron, an atom would occupy 
a sphere with the sun as centre and five times the distance 
of the earth as radius. In other words, if an average 
atom is composed of electrons, they are about as far apart 
in that atom in proportion to their size as the planets in 
the solar system are in proportion to their size. 

In an atom of hydrogen there are, roughly, 1,000, or 
Bay more exactly 700 electrons in order to make up the 
proper mass. In an atom of sodium, which is 23 times as 
heavy, there must be about 15,000 electrons; and in an 
atom of mercury there must be over 100,000 electrons. 
Consider, then, an atom of mercury containing 100,000 of 
these bodies packed in a sphere 107? cm. in diameter. One 
would think at first they must be crowded; but there is 
plenty of room. Each electron is only 1071? cm. across, and 
there are only about 50 of them in a row along any 
diameter of the atom; hence the empty space inside the 
atom is enormously greater than the filled spaces. At 
least a thousand times greater in linear dimension, or a 
thousand million times greater in bulk. The whole volume 
of the atom is 10-?* cubic centimetres, the aggregate 
volum of all the electrons composing the atom is 105 
x 10 10 cubic centimetres ; consequently the space 
left empty is 101? or ten thousand million times the filled 
space. Even inside an atom of mercury, therefore, the 
amount of crowding is fairly analogous to that of the 
planete in the solar system. For though the outer planets 
are spaced further apart than the inner ones, they are also 
bigger, to practically a compensating extent. 

ow, going back to what is sometimes called Loch- 
schmidt’s theorem in the kinetic theory of gases, obtained 
roughly above : 


mean free path 
_ volume of space available to particles 
~ combined volume of all their substance 


we have reckoned the latter fraction, in the inside of an 
atom of mercury, as 


4 + 
— Tx(10^^" 
3 (1075) 


100,000 x 27 (107133 10* x 10 


Hence the mean free path of an electron inside an atom of 
mercury will be comparable to 10? times the size of au 
electron—1.e, it will be 10-4 cm.—that is, it may get 
through on the average the substance of some 10,000 
mercury atoms in a row without collision. 

In any less dense substance it will go further. The 
actual distance thus travelled by corpuscles plunging into 
a dense metal is very small, only the thousandth part of a 
millimetre on the average, and it need by no means neces- 
sarily be a straight line; so a target of platinum succeeds 
in stopping them fairly near its surface, and enables the 
X-rays generated by the shock fairly to emerge. Some 
corpuscles will be stopped more suddenly than this, and 
some will travel further, but 107* cm is about the average 
distance travelled in a solid as dense as platinum. This 
distance, however, gives no notion of the value of the 
negative acceleration during a collision, because the greater 
part of the thousandth of a milimetre is free flight; the 
stoppage occurs only as the last episode of that fligit— 
viz, at the instant of collision. The colliding masses aro 
100,000 to 1, so the change of velocity at impact could be 
estimated ; but the impact will really be more of an astro- 
nomical or cometary character, and the effect is analogous 
to the entrapping of comets when they pass near a planet, 
thereby rendering them permanent members of the solar 
system. 

The ordinary behaviour of a foreign comet, which comes 
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and goes, may be called a collision with, and rebound from, 
the sun; for although there is no real encounter of main 
substance, that is what it would appear like if it could be 
seen from the depths of space; and the two branches of 
_ the comet’s hyperbolic orbit would look like straight lines 
of approach and recession. Comets which happen to pass 
very near a planet, however, are deflected, swirled round, 
and often virtually caught by that planet, receding only 
with an insignificant differential velocity which is unable 
to carry them away from the attraction of the sun : into 
which they often drop; or if they do not actually drop 
into it, they will continue to revolve round it in au elliptic 
orbit, becoming a member of the solar system, and liable 
ultimately to be degraded into a swarm of meteors. This 
is the sort of process known to occur in astronomy, and 
circumstances not unlike that may attend the encounter or 
apparent collision of a furiously-flying comet-like electron 
with part of the massive system of an atom. 

The stoppage, therefore, will occur well within the limits 
of atomic magnitude, 107? cm. ; and so the acceleration will 


be of the order i = 107° C. G. S., and the force needed 


thus to stop even a single electron will be the tenth of a 
dyne. No wonder that violent radiation effects are pro- 
duced. The “ power” required to stop an electron, flying 
with one-thirtieth of the speed of light, inside a molecular 
thickness, can be estimated thus— 

energy + time 


u 
21 
or thus— F 1 Fu = 10-1 x 10° = 108 


=> m u?. — -10-?' (10% 108 = 10? ergs per second; 


again, which is equivalent to 10 watts. (Though the time 
it lasts is only the 10-1” part of a second.) 

But only a small fraction of this goes into radiation. 
The radiating power can be estimated thus, from Larmor’s 
expression for it, as given in Appendix G, Part IV.: 


pe oy "1079 52 
: (u) 1018 105? = 100 ergs per second. 

The rest therefore, it would appear, must take the form of 
heat. It is worth considering what circumstances would 
ive radiation an advantage over heat, and vice versd. 
use sometimes conspicuously the target gets heated, 
and sometimes X-rays are emitted. Let u be the speed 

and / the distance of stoppage, then 


— u? 
uU = — 
2 7 


then the force required to stop it is 


The “ power of the blow is 


2 2 4,3 
gauche. 
peu 6al 


whereas the radiation power is 


2 p eè (2^ ? peu ut 
av 2 7 6 [2’ 


radiating power a 


therefore ' 
total power v vt 


where / is the time of stoppage and v is the velocity of 
light. 

80 effective radiating power depends chiefly on very 
sudden stoppage, and on the speed being near that of light. 
If the velocity is a tenth that of light, al if an electron 
can be stopped in something like its own diameter, about 
10 per cent. of the energy will go in radiation, and the 
rest will take other forms, presumably heat. As the velocity 
diminishes, more and more of the energy takes the form 
of heat; which agrees with the fact that at moderate vacua 
the . red hot. The ratio of the radiation power 
to the total power is as the dimensions of an electron to 


the distance light would travel during the period of the 
stoppage So to get all the energy radiated it is neces- 
sary to stop a pellet moving with a tenth the speed of 
light in something like a tenth of its own diameter. 


(To be continued.) | 


HUDDERSFIELD ELECTRICITY ACCOUNTS. 


Herewith are given abstracts of the revenue account and 
general balance-sheet of the Huddersfield electricity supply 
department for the year ended Dec. 51, 1902. 


REVENUE ÁCCOUNT — Expenditure. 


Dr. Generation of Electricity. £ s. d. 
Coal and other fuel... . . . £1,998 7 11 
Oil, waste, water, and stores 210 19 1 
Wages at generating station .................. 1,137 5 10 
Repairs and maintenance of buildings 177 12 1 
Repairs of boilers and engines 608 9 5 
Repairs of condensing plant, et . 294 10 8 
Repairs of alternators, dynamos, and motors 898 18 8 
— — 5,386 3 8 


Distribution of Electricity. 
Repairs, etc., of transformers, etc. ......... 309 15 0 
Repairs and renewals of primary mains. 277 11 2 
Repairs and renewals of secondary mains 210 16 8 


798 2 10 

Publio i ⁵ʃʃ4 enemas 210 13 3 
Rents, rates, and taketeeeeeeeeess eene 1017 5 4 
Management, salaries, etc.- 897 12 6 
General establishment charges . 1,003 14 9 
Legal and other expense . 22 0 0 
9,335 12 4 

Bades 8 34 17 7 
Balance carried to net revenue account ................. ... 12,755 9 1 
£22,125 19 0 

Or. Income. ; £ s. d. 
Sale of current per meter, meter rents, te 22,122 19 0 
Miscellaneous . F 5 0 0 

£22,125 19 0 
BALANCE SHEET. 

Dr. Liabilities. £ s.d. 
Mortgage debt e ET 149.024 6 2 
Floating liabilities . eren ene e eee sse see 5,743 13 9 
Depreciation and contingencies account.... ͥ 7938 9 8 
Excess of assets over liabilities ................... e 29,014 2 1 

£189,720 11 8 

Or. Assets. £ s. d. 
Buildings Er ao oia 18,767 16 8 
Machinery and boilers.................. eee eene 54, 502 14 8 
Cost of laying mains and services N 60.444 18 3 
Transformers, motors, std —ͤ—- 12 204 16 6 
Meters and fees for certifying—ꝛ . eere. 9,716 3 3 
Electrical instruments, eto U- mne 2 960 16 3 
Discount on issue of 3 per cent. redeemable stock ......... 5,939 10 0 
Heating and power appliances . - 1,078 18 3 
Mains and ser viceeeeeeenensessasa . 720 0 0 
Stores on hand, Dec. 31, 197 T s. 267 12 7 
Floating asseta—sundry Gebtors.............ccccsseccecsesscsees 11.061 16 0 
Cash balance due from treasurer ...................... . 11,995 9 3 

£189,720 11 8 


HASTINGS ELECTRICITY ACCOUNTS. 


The accounts of the Hastings Corporation electricity 
department for the year ended Dec. 31, 1903, show a total 
expenditure on capital aceount to that date of £128,944. 
Abstracts of the revenue account, etc., are given herewith. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Generation of electricity P: eee © one 6,337 3 0 
Distribution of electricity ..... i ãã . 247 1 0 
Renewals, attendance, etc., of public lamps ............... 763 5 0 
Rent, rates, and taxes ........... C 193 11 8 


Management expense s and general establishment cha- ges 1537 5 6 


Special cha-g. s—insurano- eto....... U U 151 16 11 
Gross profit, carried to net revenue aceount . 7674 4 § 
£16,894 "7 6 

Cr. Income. £ s.d. 
Sale of current per metbeerttun u 11,951 18 2 
Sales under contract 85 10 0 
Public lighting po Pea OE S Rare aus 4,125 10 9 
Rental of meters and other apparatus ...................eses. 631 8 7 
Rents receivable ................. ilar ea kena FF 152 0 0 
£16,804 7 6 
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GENERAL BALANCE-SHEET. with a brush, and is claimed to be the most successful article 


r. Liabilities. £ s. d. | yet introduced for the prevention of belt slip. 
Capital sent .? 108,439 0 0 
Lloyd's bank — temporary loan 14.818 0 0 Dynamos, Motors, ete. 
Amount due to borough treasurer ................... eese 15575 9 6 From Messrs. Royce, Limited, Manchester, we have recently 
Sundry ereditors . . .. . .. . . . .. . 6e nene 1,843 4 11 | received a well-compiled and illustrated list of their dynamos 
Oonsumers’ deposits—including accrued interest 130 7 1 and motors. Full particulars are given of the various types, 


which include ‘‘open” multipolar, semi-enclosed multipolar, 


£140,804 1 6] and two-bearing, two-pole, **open" type continuous-current 

Cr. Assets. £ s, d. | dynamos; open multipolar, semi-enclosed multipolar, and 

Oapital expenditure—amount expended on works 115,087 15 8 | totally enclosed multipolar continuous-current motors; also 

Redemption of stock and loans account 13,856 16 5| auxillary machinery in the shape of a balancer arranged for 

Stores on hand ................. ............. e 1,215 19 10 | working on a three-wire system and a motor-driven alternator. 
Sundry debtors for current, ete., supplied .................. 6015 2 2 
Rates, insurance, etc. —proportion unexpired ............... 114 11 11 


Balance at debit of net revenue account ......... ........... 4,517 17 6 
£140,804 1 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B.T. units 959, 569 


6% „„ „ „ 0% %%% % %%% % %%% %%% % „ „%%% „ 0% %%% „6 „%66%6 


' Public lamps ........................... 228,193 
Quantity sold ( private E hv meter ........ 575.558 805,761 
Quantity used on works...... ii 14.580 
Total quantity accounted fomn˖rnrn n %éõũ 818,541 
Quantity not accounted oll . 141,228 


Number of public lampsoᷣT·O UU U D q . 
Total maximum supply demanded (kilowatts) 


PEE — , ⏑§— —— 


TRADE NOTICES AND NOVELTIES. 


Universal Tramway Cleaner. 


We illustrate below a tramway, rail cleaner which is being 
put on the market by Messrs. Adrain, Chambers, and Co., of 
Killamarsh, near Sheffield. The apparatus is conveniently 
designed for attaching to electric tramcars for the purpose of 
cleaning out the groove in the tramrail, and also for rem oving 
any débris which may collect on the head of the rail. It con- 
sista of a bracket, A, which is provided with bolt holes for 
Securing the cleaner on to the car. On to this bracket frame- 
work is attached a carrier, B, which is held up to its work by 
springs, F and G. These springs admit of free movement of 
the cleaner in accordance with any vertical oscillations of the 
car. In fact, these springs enable the cleaning shoe, C, to work 
in either direction in which the car may be moving. The whole 
is made of best steel, with strong bolts and nuts, and with well- 
tempered springs. The makers claim that the cleaner can be 
easily attached to any tramoar, and that it can be fitted in such 


The illustration reproduced herewith shows a Royce” semi- 
enclosed motor fixed to a column. Another of the illustrations 
in the list shows a Royce 300-kw. direct-coupled traction 
generator of very neat design. The same firm have sent us 
a copy of their new catalogue of motor-starting switehes and 
resistances, the former including tramcar controllers. 


Letter Filing. 

From the Lyle Compeny, Limited, Harrison-street, Gray's- 
inn-road, London, W.C., we have received a copy of a cata- 
logue describing their Dossler system of filing correspondence, 
invoices, trade catalogue, orders, reports, etc. Illustrations 
are given. 

Perfecta Resistance Apparatus. 


Messrs. Monté Callow and Co., 6, Ludgate-broadway, E. C., 
have sent us several sheets to add to their portfolio of prices. 
On these sheets are described some new types of Perfecta 
resistance apparatus, to the distinctive merits of which apparatus 
we have several times referred in these columns. 


PERSONAL. 


We understand that the Lords of the Admiralty have created a new 
appointment, that of principal electrician of the navy, and that it 
has been offered to and accepted by Mr. C. H. Wordingham, for years 
chief engineer of the Manchester electricity works. The salary is 
£1,000 a year. Mr. Wordingham, who was a pupil of the late Dr. 
Hopkinson, is the author of standard works on electrica] enginecring. 

Mr. William Sutcliffe, of Lytham, has been appointed engiueer-in- 
charge at the Paisley Corporation electricity works in place of Mr. 
A. M. Mulliner, who has obtained the appointinent as chief assistant 
at Leamington. The number of applications received was 41. 

Mr. G. Weston, A.M.I.E.E., asks us t^ notify that he, having 
retired from the late firm of G. Weston and Co., electricians, is now 
carrying on the business of electric lighting and telephone contractor, 
under the style of G, Weston aud Sons, 153, Fenchurch-strect, 
London, E.C. 

We regret to note the death of Alderman Bakewell, chairman of 
the Gas and Electricity Committee of the Longton Town Council, 


a position as to be practically out of sight, and hence not 
objectionable from the :esthetic point of view. As a guarantee 
of faith in the efficiency of the apparatus, a free trial is offered 
to tramway engineers. There is no doubt that by keeping 
tramrails clean a considerable reduction can be effected in the 
coal bill at the generating works. 


Slipeure 
This is the name given to a pulley covering composition, 
1 and a sample of which have been sent to us by the 
ndurated Pulley Cover Company, 12, Paul-street, London, 
E. O., who are the manufacturers. It is applied to the pulley 


which position he had held for the past 44 years. 

The Nuneaton Urban District Council have increased the salary of 
Mr. 8. C. Gibson, the electrical engineer, by £50. 

The Worthing Council have increased the salary of their resident 
electrical engineer, Mr. G. Porter, to S500 per annum. 


——— 


Electric Conversion Syndicate, Limited. — This company has 
been registered with a capital of £100, the object being to carry on 
the business of company promoters, financiers, concessionnaires, 
contractors, railway and tramway constructors and owners, manutac- 
ture of rolling stock, etc, 
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LONDON TRAFFIC ENQUIRY. 


The Royal Commission which is enquiring into the traffic 
probem in London held its fourth sitting at the Caxton Hall, 

estminster (Sir William Barbour presiding), on Friday. 

Mr. ALrREb C. Morton, chairman of the Streets Committee 
of the Corporation, was the first witness, his evidence being 
directed to the question of a new tribunal on locomotion, as 
recommended by the Court of Common Council. Among other 
reasons pointing to the necessity for some such tribunal he gave 
the following : First, hereferred to the unsuccessful proceedings 
which the Corporation had taken in the case of Ludgate-hill 
railway station, which was notoriously inconvenient, and 
inadequate for and positively dangerous to the large number of 
passengers using it. Another instance was the case of a 
circular roadway near to the Central Markets at Smithfield, 
which the Great Western and Metropolitan Reilway Companies 
used as the approach to the underground goods station there. 
The traffic at this spot was very congested, and the Corporation 
were powerless to avoid it, there being no tribunal to which 
they could appeal in the matter. Yet another instance was the 
case of a suggested subway communication between the bookiog 
offices of the Central London Railway Station at the Bank 
and the City and South London Railway Station in King 
William - street, which must await parliamentary sanction 
before it could be carried out. This entailed great 
delay and expense, which would not be the case if there 
were a permanent tribunal to deal with the subject. This 
system of obtaining parliamentary sanction to schemes 
gave a great amount of trouble, and not very satisfactory 
results. Another reason for the appointment of a tribunal 
was the uncertainty created by varying and inconsistent 
decisions upon the same subjects. For instance, in some of 
the earlier Acts authorising tube railways confluent junctions 
were sanctioned. One of the Bills at present before Parliament 
proposed to authorise such a junction. By the establishment 
of a tribunal of a permanent character, whose decisions would 
be based upon principles which would have to be recognised as 
essential to the success of any applications made for powers, 
these anomalies would, in the witness's opinion, be greatly 
mitigated. Even if the same schemes were repeatedly the 
subject of similar applications to the tribunal, the matters to 
be discussed would be considerably limited by the necessary 
recognition of the principles so laid down, with a consequent 
saving of expense. Questioned with regard to the position of 
local authorities, the witness held that the control of local 
authorities over the public streets should be absolute. As to 
the local authorities’ power of veto over tramway schemes, he 
was of opinion that on the whole it worked well. It had been 
exceedingly useful in enabling local authorities to get terms 
without going to the expense of parliamentary opposition. 
It was the regular practice of companies constructing lines 
under the City streets to consent to be bound to carry 
out works necessitating the opening of the streets at night 
time, and covering the same up again ready for the day's 
traffic at their own expense and risk. They had also agreed to 
clauses under which the Corporation took power to require them 
to make subway communications with adjacent railways when- 
ever the Corporation deemed it necessary. Generally speak- 
ing, he was of opinion that the powers of control of local 
authorities over railway companies and other commercial 
undertakings should be oensiderably strengthened. Except in 
cases of vexatious opposition, he held that the companies ought 
to bear the costs of opposing Bills in Parliament, expenses of 
arbitrations, eto. ith regard to the composition of the 
suggested tribunal, witness was of opinion that it should be 
composed of five independent persons, amongst whom the 
chairman should be a man of repute as a business man ; 
another, an engineer of repute accustomed, to deal with 
matters of locomotion and street traffic; and a third, a lawyer 
of rience in similar matters. The deliberate conclusion of 
the Court of Common Council was that the decision of the 
tribunal, which would either be appointed by Parliament 
or by the Government itself, should be final. The Corporation 
had not yet discussed the question as to whether the members 
of the tribunal should be paid, nor whether they should give 
their whole time to the work of the tribunal. His own opinion 
was that the members ought to do aothing else. The tribunal 
should not confine its deliberations to specific cases brought 
before them, but should be required to report periodically on 
the question of locomotion in London, and make suggestions 
for its improvement. This would have the effect of the whole 
subject being examined, as it were, by one mind. 

Answering Sir Francis Hopwood, the witness said he was 
especially in favour of the local authorities retaining the power 
‘of veto in the case of tramways. The Corporation were very 
much interested in tramways, or, rather, in keeping them out 
of the City. Replying to further questions, he gave it as his 
opinion that the tribunal should have power to compel promoters 
to carry out their schemes. Existing railways should also be 
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compelled to carry out new works if in the opinion of the 
tribunal they were required by the condition of traffic after a 
full enquiry. Questioned by Sir Robert R. id, Mr. Morton said 
he thought the tribunal should have power to initiate schemes, 
and if they were not taken up by private promoters the local 
authority concerned should carry them out. With regard to 
new streets and tramways, he held that the local authority 
certainly should undertake such works. 
The Commission adjourned till the 24th inst. 


TUBE BILLS IN PARLIAMENT. 


OITY AND NORTH-EAST SUBURBAN RAILWAY. 


The Select Committee of the House of Commons presided over b 
Mr. Cempton Rickett proceeded with evidence in mapport of this Bill 
on Thursday, the 2nd inst. The proposals of the Bill were given in 
our last issue. . 

Mr. 8. F. Ridley, M. P., said the large working-class population 
in his constituency of Bethnal Green chiefly found occupation in the 
City, and their means of access to their work was quite inadequate b 
reason of the crowded state of the Great Eastern trains. The Council 
of the metropolitan borough of Bethnal Green had passed a resolution 
in favour of the Bill, and the Council considered, as he did, that this 
new line was a matter of urgency. 

Mr. Balfour Browne, K.C., said the promoters would extend the 
cheap fare as far as the County Council's Ohequers Estate. 

Lord R. Cecil, K.C., on behalf of the Colonial Bank, cross-examined 
Mr. Ridley with a view to showing that the proposed Cornhill station 
would be unnecessary, and would seriously inconvenience the business 
of the bank. The witness expressed his opinion that from a public 
point of view the station would be useful, and that the line would 
relieve the street traffic. 

Mr. Balfour Browne, K.C., said the 9 5 0 would agree to give 
up the station if desired to do so by the Oity Corporation. 

.Mr. Warner, M.P., gave particulars of the Warner Estate, near 
Walthamstow. Or this estate, of over 500 acres, 15,000 people had 
been housed. The population of Walthamstow was increasing by 
90 per cent. each census. The Great Eastern facilities were quite 
inadequate for the requirements. It had been admitted by the com- 

y that they had done all they could do to accommodate the traffic. 

he necessity for such a line as pro was fourfold—the conveyance 

of workers to and from the City, the relief of overcrowded districts by 

carrying people further out, the conveyaace of people from the East 
of London to Epping Forest, and a means of local communication. 

Mr. D. J. Morgan, M. P., gave evidence in raference to the growth 
of population in Walthamstow and Leytonstone. He said the existing 
railway accommodation was absolutely insufficient. He desired to see 
the line constructed in the interest of the workmen, but how far the 
traffic they supplied would prove remunerative to the promoters he 
did not know, and of the financial part of the scheme he had no 
knowledge. 

Mr. Allhusen, M.P., represented the general opinion in Central 
Hackney in favour of the line, and said he had been requested by the 
Borough Council to give the Bill his parliamentary "IG 

Sir M. Bhowna , M.P., Colonel Lockwood, M.P., Mr. T. H. 
Robertson, M.P., Colonel R. Colville, Mr, Eve (surveyor), Mr. Slade 
(chairman of the Leyton District Council), and Mr. W. Hasemer also 
gave evidence in support of the promoters’ case. 

On Friday Mr. William Beok, chairman of the Urban District 
Council of Waltham Holy Cross, gave evidence to the effect that in 
his parish there was a population of 6,500, and there was no railway 
of any kind passing through the purish. The proposed railway would 
be of great use to himself and the whole of the parish. His Council 
and parish meetings had passed unanimously resolutions in favour of 
the line, and had petitioned in favour of it, and he had no doubt that 
he represented the unanimous feeling of the district. 

Mr. W. Bousfield, M.P. for North Hackney, considered that a 
scheme of this kind would relieve the congestion at present obtaining 
in central parts. 

Mr. Claude Hay, M.P. for the Hoxton Division of Shoreditch, 
considered one of the best means of relieving overcrowding was to 
provide cheap means of communication from the centre of London to 
the outskirts. He was of opinion that the proposed railway would, to 
a great extent, help to relieve the congestion of the district through 
which it passed, and it had admirable connections with lines running 
to the south, east, and west of London. In answer to Sir R. Littler, 
witness said he thought the reason this scheme did not go before the 
Royal Commission on London Traffic was that it was felt that this 
Bill, whilst being of an urgent nature, because of congestion, would 
not interfere with other lines. 

Sir R. Littler said he would try to show that it did. 

Mr. Joseph Howard, M.P. for the Tottenham Division, said his 
constituency was on the outer belt, and therefore there was not quite 
so much crowding as in other districts ; but, still, there was a great 
want of travelling facilities. He quite recognised that the Great 
Eastern had done all it could, and that they were the pioneers in the 
movement for taking people to the outer districts ; but the demand 
had grown far beyond their capabilities of dealing with it. Tottenham 
was an exceedingly convenient neighbourhood for the working classes, 
and local feeling was unanimously in favour of the scheme. 

Mr. Dixon, engineer and surveyor to the borough of Shorediteb, 
said his Council approved of the plans of the proposed line as relating 
to Shoreditch, aad said that the stations there had been placed in 
conjunction with their Council. 
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Mr. Soorgie, borough surveyor of Hackney, and Mr. Good, chair- 

maia of the Walthamstow District Council, alec gave strong evidence 

as to the necessity for the proposed lines. 

T the conclusion of their sitting the committee adjourned till the 
inst. 


OITY AND SOUTH LONDON. 


The Select Committee of the House of Commons which last week 
passed the City and South London Railway Bill have issued their 
report upon the financial proposals of the promoters. The committee 
say that in their opinion the proposals to borrow by instalments in 
respect of the capital of £600,000 proposed to be raised dy the Bill is 
one that might be sanctioned, although it is not in accordance with 
the Standing Orders. The committee state that it was proved that 
the power to pay interest out of capital daring constiuction would tend 
to facilitate the raising of the capital authorieed by the Bill, and as 
the restrictions contained in the clause granting this power were in 
accordance with the Standing Order, the committee recommend that 
the payment of interest should be allowed. 


— mna a a mmm amam e- ma a a 


LEGAL INTELLIGENCE. 


ELECTRIC MOTOR POWER COMPANY. 


In the Chancery Division of the High Court on Friday Mr. Justice 
Farwell appointed a receiver of the property of the Electric Motor 
Power Company, Limited, at the instance of the plaintiff, Mr. Roger 
Wallace, K. O., for whom Mr. Oozens-Hardy appeared, and who stated 
that Mr. Wallace held the two sole debentures issued by the company, 
one for £175 and the other for £416. 

Oounsel for the company said he could not resist the App raton 
and his Lordship entered an ordinary debenture-holder’s judgment. 


ELECTRIC LIGHTING BOARDS, 


In the Chancery Division on Monday, Mr. Justice Kekewich had 
before him a motion for judgment in the matter of the Electric 
Lighting Boards, Limited—Brounger v. Electric Lighting Boards. 

Mr. Waggett said that it was a debenture-hoider's action, and 
the plaintiff asked for an enquiry as to whs; d»bentures had been 
issued by the compsry and who were the holders thereof. 

His Lordship gave judgment as asked, and continued the appoint- 
ment of manuger until Nov. 30. 


VAN HINDEN ELECTRICAL COMPANY. 


In the Liv 1 County Court, his Honour Judge Shand granted a 
winding-up order on a creditor’s petition against the Van Hinden 
Electrival Company, Limited, whose registered office is at 23, Newing- 
ton, Liverpool. e petitioner alleged the insolvency of the com- 
i da was incorporated in 1898 with a nominal capital of 

1,000. 


COMPANIES' MEETINGS AND REPORTS. 


WILLANS AND ROBINSON, LIMITED. 


The report of the directors for the half-year ended Dec. 31, 1902, 
state that after writing off as depreciation from plant, etc., the sum of 
£5,759. Os. 3d., and paying interest upon debenture stock, the 
balance to the credit of profit and loss account at the end of the half- 
year (including £5,588. 18s. 7d. brought forward) is £25,541. 8s. 11d. 
Out of this the directors propose that dividends be paid at the rate of 
6 per cent. per annum upon the preference shares, and 7 per cent. per 
annum upon the ordinary shares (making 84 per cent. per annum for 
the year 1902), amounting in all to £21,666. 9s. They further propose 
to carry £2,500 to the reserve fund, leaving £1,374. 19s. ild. 
to be carried forward. As it is not proposed to reinstitute 
a separate debenture sinking fund, the general reserve fund must 
be regarded as in effect including a debenture sinking fund, and 
the practice of making a substantial addition to the reserve fund 
should, in the opinion of the directors, be adhered to, even in 
unfavourable times like the present. The directors et to have to 
submit accounts so much less favourable than usual. e result is in 
large part accounted for by the fact that interest has to be paid on the 
sum invested in the Queen’s Ferry Works, which as yet earns no 
profits; if Queen’s Ferry could be entirely excluded from the accounts, 
the earnings of the Rugby business alonc would admit of an 
increase of about 4 per cent. in the dividend upon the ordinary 
shares. This cause of falling off in the rate of profit upon the 
capital as a whole was, of course, foreseen, and may be 
regarded as temporary, but it is right to point out that the 
profits upon the engine 'usiness itself are smaller, owiog partly to the 
Increased competition and lower prices, which are felt geuerally in the 
engineering trades, and partly to che fact that the much larger sizes 
of engiues now called for cost more to produce in proportion to the 

rices obtainable for them than the small engines which formerly 

ormed the bulk of the Company's business. Since the end of the 
half-year the boiler works have been started, and work has been 
commenced upon a number of boilers, but it is not to be expected that 
the boiler works can contribute substantially to the profits during the 
present year, In view of present tendencies in the engineering trade 


} 
and the greater cost per horse-power of the Company’s 


rincipal 
speciality when made in the large sizes now necessary, the directors 
have continued their endeavours to widen the basis of the Company’s 
opere tions. The new gas-engine business shows promise of satisfactory 
increase, and the directors are glad to say that they have settled the 
terms of an agreement with a powerful Continental combination 
which will place the Company in a position to introduce into this 
country an invention which they believe will be recognised as of high 
importance to users of .both steam and gas power, and which they 
hope will bring many orders to the Company for engines of a type not 
at present made by them. 


Dr. PROFIT AND Loss ACCOUNT. £ s.d. 
Renta, rates, and taxee ss 769 10 1 
Interest on debenture stock . q . 3,776 15 5 
Salaries, including directors’ remuneration .................. „868 5 4 
Oontingent salaries to employees 1,276 0 11 


Fire insurance 


9 *2Ä „%% „%% „%%% „„ „„ 


Legal and professional charges 35 16 
A ỹ]ð˙”’ ͥ= Ä 776 12 
Books, stationery, and printing 1,075 13 
Postage and telegrams ..................seseeeee A 386 18 


Travelling, hotel, and general expenses 
Auditors’ fee and expenses 
Subscription to sick club, benevolent fund, ete. ............ 
Long service bonus 


Cr a Er ** 


2522 „ „„%„%%%%„„%„„%„ „„ „„ „ „„ „„ |ítàl 


p: „„ „„ „„ „„ „„ „„ „„ „ „ 
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Depreciation of property and plant and machinery. 5,759 0 
Balance, carried to balance-sheet ..................... s 20,152 10 
£44,239 10 
Cr. £ 8. 
Gross profit for the half-yeaaös . 39,797 19 
,, ß a rai pEr efe tat 1,824 8 
Interest on investments, etc. ........sseeeeeeccer . q . 2,565 15 
Transfer and registration fees seer eerren 51 8 0 
244,239 10 9 


SALISBURY ELECTRIC LIGHT AND SUPPLY. 


The directors in their report for 1902 state that the number of con- 
sumers has increased from 259 with 12,176 lamps connected to 369 
with 17,657 lamps connected, which figures include a large number 
supplied tothe London and South-Western Railway Company. During 
the year considerable additions have been made to the plant to meet 
tbe increased demand. The profit on the year's working, including 
£47. 98. 11d. brought forward from last account, amounts to £3,176. 
158. 9d., and after payment of £1,227. 19s. 10d. interest on debentures 
and loans, there remains a balance of £1,948. 15s. 11d. to be dealt 
with. The directors recommend that a dividend should be paid at 
the rate of 5 per cent. per annum, that the balance of £162. 13s. 
should be written off the preliminary expenses account, and that £800 
should be placed to reserve, leaving £116. 138. 10d. to be carried 
forward to next account. 


BARCELONA TRAMW AYS. 


The ordinary general meeting of the shareholders in this Company 
was Hae on Tüesday at Winchester House, Mr. J. B. Ooncanon 
presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our last issue), said the increase in working expenses was 
mainly owing to the fact that 240,000 additional miles had been run, 
partly owing to the small line which had been opened up running to 
the north of Barcelona, and partly owing to the fact that the number 
of days on which the strike lasted was less in 1802 than in 1901. 
The percentage of working expenses to receipts, however, fell from 
66°40 in 1901 to 64°70 last year. With reference to the current year, 
the receipts showed an increase up to the 23rd ult. of 22, 105, but 
this was owing to the fact that there had been no strike this year. 
He must prepare the shareholders for a probable decrease in the 
gross receipts for the remainder of the year, consequent on the fact of 
the suspension of 4d. fares on some of the principal sections of the 
system. With the resumption of 1d. fares it had been found that 
they did not carry half the number of people they formerly conveyed 
at a id. It was, however, believed that the economy in working 
would more than make good any loss they might have in traffic 
receipts, although it was possible that the traffics would be maintained. 
The position of the Company was none the worse from the fact that 
the proposed sale of the undertaking had not taken place; on the 
contrary, he thought that they would be rather better off, inasmuch 
as they had shown their readiness to sell the conoern to a body of 
native gentlemen and at a very reasonable price. 

Mr. Henry Brown seconded the resolution, which was unani- 
mously adopted. 


CALCUTTA TRAMW AYS, 


The ordinary meeting of the shareholders in this oats was held 
on Tuesday at the offices, Worcester House, Walbrook, Mr. E. C. 
Morgan presiding. 

Iu moving the adoption of the report (which appeared in our last 
issue), the Chairman said the Company at the present time was pro- 
vided with ample funds to deal with possible extensions. Theadvance 
in the e upon the change from horse traction to electricity had 
been immediate. Further motors were now being supplied, and would 
it was hoped, be in operation very shortly. The Board also ex 
that the system would be worked more efficiently in a very short time by 
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the epening of the Company’s new sheds on the north and south of 
the town. A gradual expansion in the takings might, therefore, be 
reasonably looked for. They had received many applications for exten- 
sions, great and small, from the public. and now that they had completed 
their engagements with the Municipality the directors were giving 
these tions their fullest consideration. The Oompany now h 
a system by which they could meet the requirements of the public in 
a manner Both convenjent and ecenomical to their customers. They 
had not only been able to increase their takings, but also to reduce 
their expenditure, and they had added vastly to their assets by 
acquiring everywhere freehold land in place of the leased premises 
which they formerly held. If they had spent money boldly they had 
got value for it, and had placed the undertaking upon a thoroughly 
sound basis.. The directors thought that interim distributions of 
profits might be relied on in future. 

Mr. Kimber, M.P., seconded the motion, which was carried 
unanimously. | 

The meeting afterwards voted £1,000 to the chairman in recognition 
of his services to the Company. 


PERTH ELECTRIC TRAMWAYS. 


The report of the directors for the year ended Dec. 31 states that the 
net profit was £20,592, as compared with £21,697 for the 18 months 
ended Dec. 31, 1901. The receipts for the current year are even higher 
than for the year 1902, the total to the end of March, 1903, amountip 
to £14,667, while the figures for the same period in the year 190 
amounted £o £13,102, and this notwithstanding the fact that traffic 
was lost during the early part of the year owing to the insufficieat 
supply of cars. After debiting interest on debenture stock and other 
charges, the accounts show a credit balance of £11,404. From this 
amount the interest on the preference shares to Dec. 31, 1901, has 
been paid, leaving an available balance carried forward of £9,908. 
As the traffic continues to increase, more rolling stock becomes neces- 
sary, and it is therefore proposed that the shareholders be asked to 
sanction an increase of the 
£200,000 to £250,000. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


The annual general meeting of the shareholders in this Company 
was held at River Plate House, Finsbury-circus, on Monday, Mr. John 
Morris presiding. 

In moving the adoption of the report (which appeared in our last 
issue), the Chairman observed that the result of the past year’s work- 
ing had enabled the directors to clear off all tlie arrears upon the B 
preference stock and to pay the dividend of 6 per cent. on both classes 
of preference shares, leaving a very respectable surplus to be carried 
forward. The Board anticipated that a year hence there would bea 
substantial surplus available for the ordinary shareholders. They 
asked the shareholders to sanction the appropriation to which he had 
referred and the addition to the renewal fund of £5,000, bringing it up 
to £11,000. Dealing with the revenue account, he explained that the 
slight rise in the traffic expenses was due to the increased mileage. The 
gold premium was always a disturbing element in the accounts. During 
the year it had been down to 127. The Company’s manager reported 
that there was a general feeling that business at Buenos Ayres was 
improving. The condition of the crops in the Argentine seemed to 
po that there would be a phenomenal output, and the reopening of 

glish ports to live stock from the country would improve trade. 
Remarkable progress was being made by the pastoral and agricultural 
industries. Now that it was freed from the danger of war there was 
no reason why the country should not prosper. During the first three 
months of the current yoar the Company had increased their gross 
traffic by £3,845 and the net traffic by S3. 460. This, however, was 
largely owing to the gold premium, so that it was not pure profit. 

Mr. J. B. Concanon, in seconding the motion, said that the 
prospectus of a new company at Buenos Ayres had been issued, but 
the undertaking would not interfere to any great extent with the 
Company's traffic. 

The resolution was adopted unanimously. 


APPOINTMENTS VACANT. 


Mains Superintendents, South African Municipality. Knowledge 
of underground cables, both high and low tension, £360 per annum, 
May 4, 1903. See advertisement, South Shields Corporation, £150 
per annum, April 17. Particulars from Mr. J. H. Cawthra, borough 
electrical engineer, South Shields. 

Lecturer’ in Electricity Technology, Birmingham Municipal 
Technical School, £170 per annum, May 2. See advertisement. 

Lecturer in Mechanical Engineering Subjects, Birmingham 
Municipal Technical School, £130 per annum, May 2. See advertise- 
ment. 

Chief Assistant Engineer, Ashton-under-Lyne Corporation, £150 
per annum, April 14. 

Engineer-in-Charge, County of Durham Electrical Power Distri- 
bution Company, Gateshead, £9 a month. See advertisement. 

Traffic Superintendent, Oldham Corporation Tramways, £130 

r annum, April 14. Particulars can be obtained from Mr. R. H. 

ilkinson, general manager, General Offices, Wallshaw Depot. 
Oldham. . 

Electrical Engineer.—The Dorchester Town Council will shortly 
advertise for an electrical engineer. 


rrowing powers of the Company from 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Paris.—The Postal Telegraphic Department invite tenders for 
50,000 battery elements. Tenders by April 15. 

Sophia.—The Finance Commissioners at Sophia require tenders for 
telephone material worth £2,700 by April 25; 5 per cent. deposit 
required. 

Batley.— The Corporation invite tenders for the supply and 
delivery of eight electrical tramcars with complete equipment. 
Tenders by April 18. 

Islington.—The Lighting Committee invite tenders for eleotricity 
mains (solid system) and meters. Tenders to Mr. W. F. Dewey, 
town clerk, Town Hall, Upper-street, N., by 21st inst. 

Faversham.—The Corporation invite tenders for two oil engines 
of about 80 h.p. each, storage bettery, switchboard, and underground 
mains. Tenders by April 27 to Mr. A. Tassell, town clerk. 

Sydney (N.S.W.) — The Acting-Deputy Postmaster-General, 
Sydney, New South Wales, requires tenders for telegraph, telephone, 
and electric light materials. ‘Tenders by 2.30 p.m. on April 19. 

Newport (Mon ).— The Electric Light and Tramways Committee 
invite tenders for two multipolar motors (compound wound) of 
100 and 75 kw. capacity. Tenders to the Town Olerk by April 27. 

Huddersfield.—The Tramway Committee invite tenders for 
uniform clothing for inspectors, motormen, and conductors. Tenders 
by April 16 to Mr. H. N. Thomas, A.M.I.E.E., general manager. 
See advertisement. 

Finchley.—The Urban District Council require tendeis for plant, 
including piping switchboard, etc. Specifications, etc., may be 
obtained from the engineer, Mr. E. Calvert. Tenders by 11th inst. 
See advertisement. 

Eooles —The Corporation invite tenders for the free wiring of 
premises in Eccles on a rental system. Tenders by 10 a.m. on 
April 18 to Mr. Wm. Henry Hickson, town clerk, Town Hall, Eccles. 
See advertisement. 

‘Brussels.—Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station.  Particulars 
may be obtained, free of charge, from the Municipality, Collège des 
Bourgmestres et Echevins. | 

Lisbon.—The Portuguese Railway require 4,430 kilos of 2, 3, and 
d. mm. galvanised iron wire by April 26. Particulars may be obtained 
from the Compagnie royale des chemins de fer Portugais, Paris, 
rue de Cháteaudun, No. 28. 

Madrid —The Director-General of Posts and Telegraphs invite 
tenders for the supply of 20,000 telegraph insulators, No. 2, made of 
wood and porcelain on the Herrero svstem ; also 10,000 telegraph 
poles. Tenders by April 27. 

Grimsby.—The Corporation invite tenders for the supply of feeder 
and other cables, with necessary boxes. Specifications, etc., can be 
obtained from the Borough Electrical Engineer, Electricity Works, 
Grimsby. "Tenders by April 21. 

Bath.—The Corporation invite tenders for the supply and laying of 
high and low tension concentric cables. Tenders to Mr. F. H. Moger, 
clerk to the Urban Sanitary Authority, 3, Wood-street, Bath, by noon 
on April 27, See advertisement. 

Ilford.—The Urban District Council invite tenders for supplyi 
and fixing 10 electric fire-alarm telephones in their district. Pare 
tieulars may be had from Mr. H. Shaw, A. M. I. O. E., engineer and 
surveyor. Tenders by 20th inst. ; 

St. Pancras.—The Borough Council invite tenders for supplying a 
surface condenser to the King's-road power station. Tenders b 
12 noon on April 21 to Mr. C. I. F. Barrett, town clerk, Town Hall, 
Pancras-road, N.W. See advertisement. 

Swindon.—The Corporation invite tenders for the supply and 
delivery of armoured and unarmoured electric cables for a period o 
12 months. Tenders by April 21 to Mr. Robt. Hilton, town clerk, 
Town Hall, Swindon. See advertisement. 

Aston Manor. -The Urban District Council invite tenders for free 
wiring and motors. Tenders to the Chairman of the Electric Lighting 
and Tramways Oommittee, Oouncil Offices, Council House, Aston 
Manor, by 12 noon on April 17. See advertisement. 

Glasgow.—The Corporation invite tenders for the supply of main 
cables, rubber-covered cables and accessories, electricity meters, and 
carbons. Tenders by 10 o'clock a.m. on May 4 to Mr. J. D. Marwick, 
town clerk, City Chambers, Glasgow. See advertisement. 

Manchester.—The Electricity Committee invite tenders for the 
supply of direct-current motors (Specification R). Specification, eto., 
may be obtained from Mr. F. E. Hughes, secretary, Electricity 
Department, Town Hall, Manchester. Tenders by April 16. 

Bedford, —The Electricity Committee invite tenders for the supply, 
delivery, and erection complete of one water-tube boiler. "Tenders by 
noon on April 20 to the Chairman of the Electricity Committee, 
Electricity Works, Cauldwell-road, Bedford. See advertisement. 

Kooles. —The Corporation iuvite tenders for—(Section A) Lancashire 
boiler, superheater, and economiser; (B) steam-engine, alternator, 
and exciter. Tenders by 10 a.m. on Saturday, April 16 to Mr. 
W. H. Hickson, town clerk, Town Hall, Eccles. See advertisement. 

Salford.—The Tramways Committee invite t-nders for the supply 
of steel girder tramrails, fish and sole plates, tiebars, bolts, and nuts. 
Pa:ticulars may be obtained on application to the General Manager, 
Tramways Department, 32, Blackfriars-street, Salford. Tenders by 
15th inst. 

Paramaribo. — An ordinance has recently been published 
authorising the Governor of Duteh Guiana to grant a concession for 
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the installation of electric light and power for 25 years, the lighting 
rates to be revised every five years. The population was on Jan. 1, 
1902, about 32,000. . 

Glasgow.—The Corporation invite teuders for the supply of various 
stores for the tramways as may be required for one year from June 1, 
1903. Specifications, etc., can be obtained on applicatior to Mr. John 
Young, general manager, 88, Renfield.street, Glasgow. Tenders by 
10 a.m. on 21st inst. 

Manchester.—The T.amways Committee invite tenders for the 
supply of special (permanent way) track work. Specifications, etc., 
may be obtained on application to Mr. J. M. M'Elroy, general 
manager, Tramways Department, 55, Piccadilly, Manchester. Tenders 
by 1 p.m. on 18th inst. 

Dundee.—The Gas Commissioners invite tenders for the supply 
and erection at the electrical power station, Dundee, of electric 
lighting switchboard, boosters, balancera, and switchgear. Tenders to 
Sir Thomas Thornton, clerk to the Commissioners, City Chambers, 
Dundee, by April 22. See advertisement. 

Darlington.—The Corporation invite tenders for the supply and 
delivery of—(Contract No. 16) overhead equipment ; (17) extension to 
switchboard and automatic battery booster ; and (18) storage battery. 
Tenders by April 18 to Mr. Hy. G. Steavenson, town clerk, Town 
Clerk's Office, Darlington. See advertisement. 

Edinburgh.—The Corporation invite tenders for the supply of arc 
lamp carbons and cast-iron paveinent and road box frames and covers. 
etc., for the electricity supply department for the year from May 1t. 
Tenders for carbons by April 6, and for ironwork by April 13, to Mr. 
Thomas Hunter, W. S., town clerk. See advertisement. 

Maidenhead. -The Corporation invite tenders for one 200-kw. 
steam dynamo (vertical enclosed high.speed and continuous-current 
dynamo, 506 volts), and one water-tube boiler. Specifications, eto., 
can be obtained from Messrs. Burstall and Monkhouse, 14, Old Queen- 
street, Westminster, S. w. Tenders by 12 noon on April 21. 

Trafford Park, Manochester.—The Trafford Power and Light 
Supply (1902), Limited, invite tendera for the supply, delivery, and 
erection at the company's generating station, Trafford Park, Mau- 
chester, of one complete traction switehboard and accessories. Tenders 
to be delivered to the Secretary by 16th inst. See advertisement. 

Sandbank (Scotland). The Cowal District Committee of the 
County Council of Argyll invíte tenders for the works required in 
the erection of an electric light installation for the Sandbank special 
lighting district. Specification, ete., may be had on application to 
the engineer, Mr. James Andrew, Burgh Buildings, Dunoon 
Tenders by 21at inst. 


Haokney.—The Borough Council invite tenders for extensions to 
Ferranti main switchboard, sundry small switchboards, and resistances ; 
pipework and valves, and other apparatus required in connection with 
one 1,500-kw. steam dynamo; and electrolytic and motor meters. 
Tenders by April 30 to Mr. George Grocott, town clerk, Town Hall, 
Hackney. See advertisement. 

Bath.—The Corporation invite tenders for the supply and erection 
of one 500-kw. steam dynamo and one 200-kw. steam balancer, and 
one marine type water-tube boiler, fitted with superheater and 
economiser, induced - draught appliances, and sundry ironwork. 
Tenders to Mr. F. H. Moger, clerk to the Urban Sanitary Authority, 
3, Wood-street, Bath, by noon on April 20. See advertisement. 
Ipswich.— The Corporation invite tenders for the work covered by 
the ‘following specification: (No. 13) steam, exhaust, feed, drain, 
condensing water, etc., pipes, feed, well, and sumpt pumps, surface- 
condensing plant and pumps, feed-water filters, tanks, etc. Specifica- 
tion, etc , may be obtained from Mr. Will. Bantoft, town clerk, Town 
Hall, Ipswich, and may be seen at (but not obtained from) the offices 
of Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, 
London, S.W. Tenders by April 27. 

Londonderry. —The Corporation invite tenders for the supply, 
delivery, and erection of (Section A) Lanoashire boilers, pipework, 
pumps, condensers, tanks, etc.; (B) steam dynamos (high-speed 
engines), balancer, and boosters; (C) storage battery; (D) switch- 
board, instruments, and connections; (E) overhead travelling crane ; 
(F) conduits, cables, boxes, etc. Specifications, etc., may be obtained 
ut the office of Messrs. Preece and Cardew, 8, Queen Anne’s-gate, 
Westminster, London, S. W. Tenders by 12 noon on April 24. 


Bridlington.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant: (Contract No. 1) two 
100-kw. steam dynamos (with Belliss or Willans engines), balancer- 
booster set, 10-ton travelling crane and tools; (2) two Lancashire 
boilers, one Green's economiser, boiler settings and flues ; (3) storage 
battery ; (4) switchboard and connections ; (5) mains; (6) pipework, 

umps, and heater; and (7) street-lighting columns and fittings. 
ren ers to Mr. A. Matthewman, town clerk, Town Hall, Brid- 
lington, by April 21. See advertisement. 

Kettering.—The Urban District Council invite tenders for the 
supply, delivery, and erection of the following in connection with ihe 
electric lighting of the town: (Contract No. 1) Lancashire boilers ; 
(2) engines and dynamos and overhead travelling crane ; (3) storage 
battery ; (4) switehboard and battery boosters ; (5) arc lamps ; (6) dis- 
tributing mains, feeders, and arc lamp-posts; (7) pipework, feed 

umps, economiser, etc. Specification, etc., can be obtained from 
Mr John Bond, clerk, Kettering, and seen at (but not obtained from) 
Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, 
London, 8.W. Tenders by May 1. 

Kildare (Ireland).—The Naas No. 1 Rural District Council invite 
eomplete plans and specifications for the lighting of the town of 
Kildare by electricity. Each plan must be accompanied by a report 
fully descriptive of the scheme proposed and a detailed estimate of 
the cost of carrying out same, which is not to exceed the sum of 
23, 000, including the erection of generating station, engineering, 


law, and all other expenses. A map of the town, showing the area to 
be supplied and the number of public lamps to be provided, together 
with a copy of the provisional order, may be obtained from the 
engineer, Mr. F. Bergin, B E., Kildare, and 34, Westmoreland- 
stret, Dublin, who will furnish all other particulare required. Tenders 
to Mr. D. J. Purcell, clerk, Board-room, Workhouse, Naas, by 12 noon 
on 20th inst. 

Rangoon.—The Municipal Oommittee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits of 

n Municipality. Oopies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the munici 
agente, Messrs, Ogilvy, Gillanders, and Oo., Sun-court, 67, Oornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 
Electric.“ 

Cairo (Egypt). — The Egyptian Government invite tenders for an 
installation for the transmission of power for public and private 

urposes at Ghiza and Jhezira. The tenders must contain a detailed 

escription of the installation proposed, and must contain the follow- 
ing particulars: (1) system of current, tension (primary and 
secondary); (2) guaranteed limit of variations of tension at a given 
point and a guaranteed limit of loss of tension at the farthest point ; 
(3) origin and system of machinery and apparatus; (4) system of 
laying lines, type, height, and distance of poles, model of installa- 
tion: (5) charges proposed for public and private consumers. Tenderers 
are asked to conform as near as possible to the specification, and to 
point out where their tenders differ from the same. Specification and 
plans may be obtained from the Public Works Department, Cairo, 
on payment of 20 piastres. A deposit of £250 is required. Tenders 
are to be submitted to that Department by May 12, and offers are to 
remain open until July 1. 

South Africa. The central power plant in course of erection for 
the De Beers exploeive works at Somerset West, Cape Oolony, is of 
three-phase type, the current being generated by three steam turbines. 
The Palace Hotel, for the erection of which a company has just been 
formed at Johannesburg, is to have four electric lifts, and to be fitted 
with electric lighting throughout. The Health Board of Standerton, 
Transvaal, have resolved to call for tenders for an electric lighting 
installation for the town. The Health Board of Boksburg, a risin 
township in the East Rand, have decided to light the town an 
suburbs with electricity on the two-wire direct-current system at 250 
volts, distributed by means of overhead wires. The contractors are 
Messrs. E. H. Gellender and Co., of Boksburg and Germiston. On 
two schemes for lighting Potchefstroom coming before the Local 
Health Board . the chairman announced that the Government 
had instructed a local engineer to report fully on the question of the 
water supply, and it was possible the electric lighting would also form 
part of the report. The Harbour Board of East London have under 
consideration a scheme for electrically lighting both banks of the 
Buffalo River and to establish electric cranes. The joint electric 
lighting and tramway scheme for Pretoria is estimated to cost from 
£550,060 to £300,000, of which about £150,000 will be required for 
electric lighting purposes. By using gas-engines supplied with gas 
from cheap Transvaal coal considerable saving in fuel will be obtained. 
At pee only about one-quarter of the municipal area is supplied 
with street lighting. A scheme to light Umtata, Griqualand East, 
by electricity is under the consideration of the local authorities, while 
the Mowbray (Cape Colony) Town Council are calling for tenders for 
the establishment of an electric service. — Te British and South 
Ah fria Fu. uin, Q/azetle, 


RESULTS OF TENDERS. 


Bury.—The Town Council have decided to accept the tender of 
Messrs. Macartney, McElroy, and Co. for overhead equipment. 

Tadcaster.—We understand that the tender of the Tadcaster 
Electric Light Company has been accepted for the public lighting 
of the town. 

Colchester.—The Corporation have accepted the tender of Williams 
and Co., Colchester, for supply of oils and lubricants to the Electricity 
Works for one year. 

Paisley.—Mossrs. Willans and Robinson have received an order 
from Messra. Fulton and Sons for an engine of 180 h. p. for direct 
coupling to a Peebles dynamo. 

Colchester.—The Electric Light Committee recommend the Town 
Council to aecept the tender of Bertrams, Limited, Edinburgh, for 
two sets of condensing plants, at £603. i 

Nelson (Lanes.).—The tender of H. A. Jackson and Oo., Burnley 
has been accepted at £22. 10s., for electric lighting at the New 
en Baptist School-Chapel in Bradshaw and Entwistle streets, 

elson. » 

Burnley.—The Town Council have accepted the tender of the’ 
British Thomson-Houston Company, Rugby, for 14 cars, at £665. 58. 
per car, and that of R. W. Blackwell and Co. for overhead equipment, 
at £3,560. 

Fulham —The Lighting Committee will recommend the Borough 
Council to accept the tender of W. T. Henley's Telegraph Wor 
Company for extension of mains and arc and incandescent street- 
lighting (Contract No. 24), at 92,528. 14s, 4d. 

Warrington.—The Corporation of Warrington have recently placed 
their contract for a 1,250-h.p. engine with Messrs. Willans and 
Robinson, Limited, of Rugby, the order for the multipolar dynamo 
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for direct coupling to this engine being placed with Messrs. Siemens 
Bros. and Co., Limited, of Woolwich. 

Bedford.—The Town Council have accepted the tender of the 
Renewable Electric Lamp Company for supply of incandescent lamps 
for a period of 12 months, and that of Messrs. W. H. Allen, Son, and 
Co., at £3,070, for supply and erection of a steam alternator. 

BristolL—The Corporation have accepted the tender of Messrs. 
Oliver and Oo., Woolwich, for supply of arc lamps of five mens 
of a special open which this firm are introducing, as particularly 
applicable for the lighting of comparatively unimportant thorough- 
fares, a considerable lower current than is usual being employed. 

Army and Navy Stores.—Moessrs. Willans and Robinson, of 
Rugby, have received an order from the Army and Navy Co- operative 
Stores for a 120-h.p. engine for direct coupling to a two-pole dynamo 
of Messrs. Crompton’s make, The Army and Navy Stores are instal- 
ing another Niolausse boiler of Messrs, Willans and Robinson’s make. 

Battersea.—The Borough Council have accepted the tender of 
Callender’s Oable and Construction Company for supply of 1,000 
each of the following cable, eto., 1 section for the sum of £73, ‘06 for 
£54. 158., and 930 yards of 3 (concentric) for £330. 3s.; and that of 
West Bros. to supply 10,000 tiles to be used in connection with the 
laying of electric mains, at 47s. per 1,000. 

Sub-Contracts.—The General Electric Com have recently 
received orders for pion to be direct coupled to the following 
engines: Belliss and Morcom—three 120-b.h.p. engines for Pretoria 
workshops, one 250-b.h.p. engine for Sir Joseph Causton's works, 
four 580-b.h.p. engines for new Kleinfontein mines ; all the above are 
for coupling to continuous-current 55 Allen, Son, and Co.— 
one b.h.p. engine for Bedford ration, one 200-b.h.p. engine 
for Borneo; the above are for coupling to single-phase alternators. 
Robey and Oo.—one 23-b.h.p. engine, one 10-b.h.p. engine for 
coupling to continuous-current generators. Reavell and Co.—one 
260-b.h.p. engine for Horsham, coupled to continuous-current gene- 
rator. e following electrical plant is also in hand at Witton: four 
motor-generators, each consisting of one '700-h. p. three-phase induction 
motor, 6,000 volts, 46 cycles, coupled to a 400-kw. continuous-current 
generator, for the Westminster Electric Supply Corporation; 12 
35-b.h.p. and four 15-b.h.p. ccntinuous-current motors to Admiralty 
specification ; 62 motors for India; two 260-kw. two-phase gene- 
rators and motors, aggregating 500;b.h. p., for colliery near Birmingham; 
one 150-kw. three-phase generators and motors, aggregating 160 b.h.p., 
for colliery near Newcastle; two 200-b.h.p. three-phase motors for 
coupling to fans for colliery near Sheffield ; one 80-kw. continuous- 
current generator and motors, aggregating 200 b.h.p., for New 
Zealand. In addition to the above, upwards of 200 motors and 
generators of various sizes and types are going through the shops, — 
Messrs. Belliss and Morcom have received the following orders for 
engines: one 1,100-h.p. engine for direct coupling to A. E. (i. alter- 
nator at Sunderland, for the Electrical Company; and one 585-h.y. 
engine for direct coupling to E. O. C. a'ternator at Woking, for the 
Electric Construction Oompany. 

London, 8.W.—The London County Council have accepted the 
tender of the British Westinghouse Electric and Manufacturing Com- 

y, Limited, for the supply, for the sum of £65,968, of 100 double- 
ecked, bogie-truck, electrically-equipped cars, required for use on the 
County Council tramways when reconstructed for electrical traction. 
The British Westinghouse Electric and Manufacturing Company will 
be allowed to sublet the following portions of the work in connection 
with the 100 cars: European McGuire Manufacturing Company, 
the manufacture of the car trucks; Brush Electrical Engineering 

mpany or the British Electric Car Company, car bodies; A. 
Reyrolle and Co., car ploughs; and British Thomson - Houston 
Company, wattmeters. The tender of the British Westinghouse 
Electric and Manufacturing Company was also accepted for the supply, 
for the sum of £53,012, of 100 double-decked, single-truck, elec- 
trically-equipped cars, required for use on the reconstructed tramways. 
The sub-contracts wil be let to J. G. Brill and Co., Philadelphia, 
U. S. A., the manufacture of car trucks; Brush Electrical Engineering 
Oompany or the British Electrical Car Company, car bodies; A 
Reyrole and Co., car ploughs; and British Thomsen Houston 
Company, wattmeters. The following tenders were received for the 
supply of the high-tension and exciter switehboards required for the 
temporary electricity generating station to be established by the 
Oouncil at the Deptford station of the London Electric Supply 
Corporation: 

Oox-Walkers, Darlington £1,179 18 0 
British Westinghouse Electric 


Company, Limited, London et Gd V 1,257 7 9 
Electrical Company, Limited (Allgemeine Company, 

Berlin) Londoo n 1.425 15 0 
Elliott Bros., London . 1,609 15 6 
Cowans, Limited, Manchester ................................. 1,661 8 0 
Electric Construction Oompany, Limited, Wolver- 

ifi C 1,704 9 5 

Siemens Bros. and Oo., Limited, London 1.881 3 0 
British Thomson. Houston Company, Limited, Rugby... 1, 958 14 8 

Ditto (alternative) ............. VT 2,175 14 8 
International Electrical Engineering Company, London 2,232 0 0 
Ferranti Limited, Hollin wood, five tenders varying 

// ²˙A. . tes £2 069. 10s. to 2,929 10 0 
Richardsons, Westgarth, and Co., Limited (Brown, 

Boveri, and Co.ũ j q es . 2.558 4 0 


Trafford Park.—The students of the magnetism and electricity 
claes of the Gorton Technical School, together with their teacher, 
Mr. F. Ramsbottom, and a few of their friends, making a party of 
about 80, peid a visit to the works of the British Westinghouse 


Company, Trafford Park, on March 28. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Hartlepool.—The Lighting Committee have approved of positions 
for new electric lamps. 

Sleaford.—The Electric Lighting Committee’s last report shows a 
sum of £77 more than was anticipated in receipts. 

Bognor.—We understand that the Oouncil would be glad to hear 
of some company who would take over their electric lighting order. 

Hull.—The telephone campaign in the weekly Press continues its 
mery way.; in the meantime the Council last Thursday adopted the 
scheme, 

Camberwelj. — The Postmaster-General has obtained a general 
permission to lay telephone pipes in the borough under the usual 
conditions. 

Dover. — Another expert is to be called in to examine the electric 
light works and report upon the position generally and advise the 
Oorporation. 

Kingsteignton.—The consideration of the lighting of the parish 
has been deferred at present, as the Parish Council are waiting for the 
electric light company. 

Melksham.—The Urban District Oouncil intend to apply for 
sanction to borrow £11,000 for a sewerage scheme. Electrically- 
driven pumps will be installed. 

Thirsk.—The site and plant for the electric lighting of Thirsk and 
Sowerby have been secured, and it is expected that the light will be 
available in the autumn of the present year. 

Falkirk.—It has been decided to introduce into the new poor- 
house both electric light and also a limited supply of gas, both 
illuminants to be provided by the Corporation. 

Sutton Coldfield. —The number of consumers is now 167, and the 
number of 8-c.p. lamps connected 7,980. The Town Council have 
decided to extend the main in the Birmingham- road. 

Wirral,—At the request of residents of Upton, the Birkenhead 
Corporation have undertaken to extend their electricity mains to 
Upton. The Wirral Oouncil have consented to this proceeding. 

Finchley.—Mains are to be laid in Nether-street, Dollis-avenue, 
Hendon-avenue, Dollis-park, and continuation of Moss Hall-grove 
and Granville-road under the existing contract with Messrs. Oallenders. 


Channel Islands.—Sark will lose its unique position as a holiday 
resort where the business worries cannot reach you by telegram, as 
telegraph cables are now being laid between the island and Guernsey. 


Stook Exchange.—The Stock Exchange Oommittee have appointed 
April 15 a special settling day for Typewriting Telegraph a eal are 
Limited, 71,000 ordinary shares of £1 each, fully paid, Nos. 1 to 
25,562 and 23,633 to 71, 100. 

London County Council.—The Council on Tuesday decided to 
approve generally of the Electric Lighting (London) Bill, but that 
some provision should be inserted to afford protection with regard to 

rice, supply of energy, and fittings to existing consumers in areas to 
be transferred under the Bill. 

Water Power at Kirkby (Westmorland).— Mr. Hartley, who has 
purchased the Ship Hotel, Kirkby, has made a commencement with 
the erection of 10 villas, which are to be supplied with electric light 
by utilising the water running down by the Kirkby Fells. The light- 
ing will be extended to other places in Kirkby as well. 

West Bromwich.—The proposal to apply for a loun of £10,000 for 
extension of plant has been agreed to. hen this additional outlay 
is incurred it will bring the total expenditure of the Corporation for 
electrical purposes up to £52,000, but it is anticipated that at no 
distant date the Auer will yield a substantial profit in aid of 
the rates. 

Aspull.—The Board of Trade have informed the Council that if they 
would, on or about July 2 next, furnish the Board with information as 
to the steps which had been taken to carry out the obligations imposed 
by the electric lighting order, the Board would then be prepared to 
consider the question of deferring for a limited period the revocation 
of the order. 

Burnley.—The Electricity Committee have accepted a tender for 
the supply and delivery of two motors required at the electricity works 
at the sum of £128, and a tender for the supply of two blowers at £36. 
The electrical engineer has been authorised to extend the electric 
lighting main along Manchester-road, Oarr-road, and Park-avenue, at 
an estimated cost of £130. 

Yarmouth.—The cycle works of Pioneer Company, Limited, have 
decided to lay down a complete plant, equipped on Coventry lines, for 
enamelling and plating, work that has hitherto had to be sent out of 
Yarmouth to the m metropolis, and all of which will in future be 
done on the spot. Power is supplied by a gas-engine, and the requisite 
electric current from & dynamo. 

Workington.—Messrs. Kirk Bros. and Co., Limited, have effected 
a transformation in their New Yard works during the past week The 
works are now splendidly lighted with 18 arc lamps of from 1,200 o. p. 
to 1,500 c.p.,, the Nernst lamps of 150 c.p., and 120 incandescent 
lights of various strengths. A compound dynamo has been put down 
and is worked by a 50-h.p. engine. 

Carnarvon.—Several meetings had been held of the Electric 
Lighting Committee, who had conferred with the manager and chief 
engineer of the National Electric Wiring Oompany respecting the 

roposed agreement to transfer the provisional order to the company. 
Bir William Preece had pronounced the terms to be favourable, and it 
ne resolyed to convene a special meeting of the Council to discuss 
them, P 
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Hammersmith.—The Electric Lighting Oommittee’s last report 
states that 23 additional consumers have been connected, represent- 
ing à maximum of 881 8-c.p. lamps ; that 11 consumers have been 
disconnected ; and that the total number of consumers now taking 
current from the mains is 1,228. The Postmaster-General is laying 
telephone wire pipes in Uxbridge-road and a line of underground 
telegraphs along Brooklyn-road and Lime-grove. 

Eastbourne.— Application is to be made for sanction to borrow 
£10,000, made up as follows: amount expended or incurred on new 
buildings, machinery, mains, public lamps, etc., in excess of the 
amount of the loan already sanctioned, £2,369. 18s. 10d. ; amount 
expended or incurred on extensions of mains in excess of the amount 
of the loan sanctioned, less income received, £5,310. Os. 6d.; amount 
required for future extensions of mains, £2,320. Os. 8d 

Dorchester.—The town is to have a municipal electric light 
installation as the result of a recent canvass. he Council have 

d a resolution authorising the Sanitary Committee to take stops 
or the installation of the electric light as a municipal undertaking, 
including the appointment of an electrical engineer to carry out the 
scheme, It was also decided to appoint an electrical engineer for the 
borough. The provisional order for carrying out the work has already 
been obtained, but not the necessary loan. 


Electrical Signals —No. 7 of the Revista Maritima Brazileira " 
contains a clever modification of the Ardon's system by means of which 
any letter or number may be signalled at night. Sets of four electric 
lamps with one white and one red side are employed, and they are 
arranged vertically upon the signalling mast. Thus: one white being 
land one red 2, red-white-red would read 212; or, white-red being 
%a, red-white-white - b,“ white e, and three whites - I, 
the whole would spell Abel,” and so forth. 

Battersea.— The work of providing arc lamps in the western 
portion of Nightingale-lane maintained by the Council is to be pro- 
ceeded with, Wandsworth having declined to allow the Council to 
light the eastern side. Owing tothe large demand made for the 
supply of electrical energy for motive purposes in the vicinity of New- 
oad and Corrunna road and terrace, a feeder is to be extended at the 
cost of £570. A plant is to be provided at a cost of £2,300 for the 
purpose of raising coal from barges at Grove Wharf and conveying it 
across to the central station. 

Belfast.—The charges for the supply of electric current for 
domestic lighting have been fixed at a flat rate of 4d. a unit, 
and for lighting in other cases at 6d. per unit for one hour per day 
demand, and at 14d. per unit for subsequent hours. Consumers will 
have the option of having dry meters without payment of deposit, but 
such option shall only be exercisable on changes of existing meters 
being found neoeseary by the department, or in the case of first, supply 
of a meter to a new house. The deposits which have been made on 
dry meters will be refunded to the depositors on application. 


Superheated Steam.—Messrs. Easton and Oo., Limited, Broad 
Sanctuary, S. W., have secured the order for a complete plant to work 
with highly-superheated steam on the Schmidt system for the Gilden- 
burg Brick Company, of Peterborough. The plant in question 
consists of boiler, superheater, economiser, and engine. The latter, 
which is of the horizonal tandem two-cylinder type, developing 
500 h. p., is similar in all respects to one of the engines supplied to 
the British Xylonite Company at Manningtree, except that it is non- 
condensing. The guaran steam consumption is 143 lb. per indi- 
cated horse- power per hour. 

New Isauo.— Subscriptions are invited for £250,000 44 per cent. 
second debenture stock of the County of London and Brush Provincial 
Electric Lighting Company, Limited, at the price of £103 per cent. 
The company has an authorised share capital of £1,600,000, of which 
£700 is issued, and holds provisional orders in respect of sub- 
stantially the whole of the metropolitan boroughs of Finsbury, 
Wandsworth, and Camberwell, and in respect of parts of the boroughs 
of Holborn, Southwark, and Bermondsey. The present issue is parc 
of a total of £100,000, second debenture stock, ranking subsequent to 
the £400,000 stock already issued. 

York.—The Electric Lighting Committee in their last report state 
that the cost of the buildings considerably exceeded the original 
estimate. Mr. Creer roughly estimated that the cost of the buildings 
would be something like £20,000. This item will be reduced by £780, 
because the part where the coal store was to have been erected will 
not be built at present. The offices, which were not included in the 
£60,000, which would make £1.400 more, will also be left out. Tho 
amount will thus probably be £18,000 odd. The estimate in the first 
instance was £7,800. It is stated that though the buildings will be 
much more costly the machinery would be very much cheaper. 

London Gasette.— The partnership existing between F. A. Donni- 
son, F. H. P. Berlyn, and W. Sillem (trading as Donnison, Berlyn, 
Sillem, and Oo.), electric light engineers and contractors, 116, Great 
Portland-street, London, has been dissolved by mutual consent. A 
winding.up order has been made out in the estate of the Warrington 
and District Electric Light and Power Company, 115, Sankey-strect, 
Warrington. The first meeting of creditors in the estate of the Tele- 
scriptor Syndicate, Limited, 34, Victoria-street, Westminster, will be 
held on April 28, at 11.30, at 33, Carey-street, Lincoln's-inn, W.C., 
and that of contributories at 12 noon on the same day and place. 

National Electrical Contractors’ Association.—A meeting of 
the northern section of this association was held at the Metropole 
Hotel, Leeds, on April 4. when members were present from London, 
Liverpool, Manchester, Blackburn, Ashton-under-Lyne, Leeds, Brad- 
ford, Dewsbury, Huddersfield, Stockton, Sunderland, Newcastle, and 
other towns. In the unavoidable absence of Mr. Wallis, Mr. Bland, 
of Newcastle, took the chair, and it was reported that the various 
sections of the association are doing good work. Many matters of 
general interest to the members were discussed, including registration 
of workmen and the standardisation of wiring rules and specification, 


and it was reported that sinoe January last sn increase of 20 per cent. 
in the membership has taken place. 

Pemberton.—The Local Government Board have informed the 
Urban District Council with regard to their recent application for 
sanction to borrow £47,00C for purposes of electric lighting and the 
supply of electricál onergy, that they had decided to comply with the 
application so far asit related to the borrowing of the sums of £2.700 
to defray excess expenditure on works already executed, and £10,000 
for laying new mains, and their formal sanctions were forwarded to them 
therewith. With regard to the remainder of theapplication, the Board 
were not satisfied that the proposed extensive additions to the generat- 
ing plant were necessary at the present time, and asked for the reasons 
which led the District Council to decide upon those extensions. 


Luton.—The electrical engineer's last report states that since 
Feb. 27 last 9,800 units had been generated; an equivalent of 348 
8-c.p. lamps and three motors of 5 h.p. connected, making a total of 
96 consumers With 6,995 lamps and 11 motors of 38 h.p. ; and that at 
present an additional 350 lamps were about to be wired, and one motor 
of 2 h. p. The number of units generated shows an increase of 61 per 
cent. over the number generated une the corresponding period of 
last year. Tenders for the supply and delivery of coal for the electric 
light station during the ensuing year are to be invited at the same 
time as the tenders for coal for the pumping station. The electric 
main is to be extended to Bury Park-road, and other proposed exten- 
sions will come before the next meeting of the Electric Light and 
Power Committee. 


Islington. —At the last 1 of the Borough Council the Light- 
ing Committee reported that 25 50-kw. transformers were required for 
the purpose of meeting the demands of new consumers. The total 
estimated cost of the transformers complete with switch-boxes, tanks, 
indicating device, etc., and including the laying of them down, is 
£4,125. They accordingly recommended (o) that the estimate of 
£4,125 submitted by the Finance Committee be approved ; (5) that 
application be made to the London Oounty Council for their sanction 
to the borrowing of this amount and that the Lighting Committee be 
authorised to purchase the transformers, etc., when such sanction has 
been received. Recommendation (a) was agreed to, but (b) was ruled 
out of order on the ground that, according to the standing orders, 
tenders must be invited. 

Aberdeen Association of Civil Engineers.—At the last meeting 
of tho Aberdeen Association of Civil Engineers, Mr. James Barron, 
C.E., president, in the chair, a paper on Electric Power in Railway 
Workshops” was submitted by Mr. William Pickersgill, locomotive 
superintendent, G. N. S. R Mr. Pickersgill gave it as his opinion that 
the advantage of electricity in railway workshops would not be found 
so much in the reduction of the coal bill, as in saving labour and per- 
forming work much more quickly than was now being done in many 
cases by the older methods of power transmission. An interesting 
discussion followed the reading of the paper, taken in by Messrs. 
G. Moncur, J. M. Henderson, and the Chairman. On the motion of 
the Chairman, seconded by Mr. J. Watt, a hearty vote of thanks was 
awarded to Mr. Pickeragill.  . 

Removals.—The Phenix Dyaamo Manufacturing Company, of 
Bradford, who recently purchased the works, business, povns, ete., 
of the late firm of Rosling and Fynn, iuform us that they have now 
removed from their Joseph-street works to their new works, and 
request that all enquiries, correspondence, etc., may be addressed to 
them at Thornbury Works, Bradford. We learn they have already 
found it necessary to extend the premises at Thornbury, which they 
are equipping with modern machinery, designed to further increase 
the company's output and to enable them to give quicker deliveries 
of their specialities in which they have been so successful in the past 
few years. The offices of the African Transcontinental Telegraph 
Company, Limited, have been removed to 2, Londos-wallbulldinee 
London, E. C., to which address all communications should be directed. 


Cheltenham. —The electrical engineer estimates the cost of street- 
lighting by electricity for the ensuing financial year at £6,605 for 390 
arc and £92. 5s. for 18 incandescent lamps. This allows a margin for 
arc lighting extensions of two npe Aecordingly an estimate of the 
expenditure for public electric lighting for 1903-4 of £6,700 has been 
adopted. A statement as to the financial position of the electric light- 
ing undertakiug of the Corporation is to be forthwith prepared, show- 
ing (1) the amount of money expended on capital account to the end 
of the last financial year ended March 51, 1905; (2) the profit or loss 
on revenue account for the past year before and after paying interest 
on loans and the amount set aside for sinking fund ; (5) the amount 
of accumulated deficiency or accumulated profit for the eight years 
1896 to 1903. The statement is to be printed and a copy sent 
forthwith to every member of ‘the Council. 

Swansea.—The Telephones Committee in their last report state 
that the laying of the underground pipes is now practically completed, 
1,400 yards only remaining to be done. All the distributing poles are 
erected. At present the furthest town with which Swansea 1s 1n direct 
communication is Bristol, but it is probable that in a short time a 
direct service will be established between Swansea, London, Birm- 
ingham, and other large towns, The: last monthly report of Mr. 
Prusmann, the electrical engineer, shows the number of consumers on 
the books to be 532, as against 315 last month, and the equivalent 
number of 8-c.p. lamps, 41,167. The maximum load for the month 
was the largest ever yet recorded, notwithstanding that a deorease in 
the maximum load generally takes place after Christmas. The amount 
was 647 kw., equivalent to 17,093 8-c.p. lamps. The next best was 
about 10 kw. less. The position of canvasscr has been filled by Mr. 
Llewelyn Hopkins. 

Crowborough. —The notice of expiry served by the National Telo- 
phone Company on subscribers to the late municipal telephone system 
expired on Wednesday, and it is reported that between 20 and 30 of 
the subscribers at Crowborough and Jarvis Brook have discontinued 
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the service. The Kent and Sussex Courier says: ‘‘ Considerable foeling 
18 being evinced by the late subscribers at Jarvis Brook. When the 
municipality laid the lines from the Crowhorough exchange to Jarvis 
Brook, and on to Rotherfield and Mayfield, the subscribers at Jarvis 
Brook were promised an exchange there if they subscribed, and no 
extra mileage fee was charged them, but when the National Oompany 
took over the system we are given to understand it was decided not 
to have an exchange at Jarvis Brook, and that the mileage fee of 30s. 
for each paer of a mile over a mile from the Crowborough exchange 
is to be charged. Representations have been made to the officials at 
Tunbridge Wells without effect, and we believe a deputation is to be 
formed to the headquarters in London.” 

Inquest.— An inquest was held last week at Chickenely, Dewsbury, 
inte the death on the previous Friday of a pumpman, who had been 
in charge of a set of pumps used to clear the roads of water, and 
which were driven by electricity. The installation was by Messrs, 
Hirst and Co., of Dewsbury, but the pumps had been moved by the 
company to what they deemed a better position. On Friday mornin 
the man deecended the colliery to set the pumps going, and instead o 
using the handle only, which is made of a non-conducting substance, 
he touched a part of the metalwork behind, which was without a 
guard, and thus received the current, estimated at 350 volts. In 
order to stop the engine more than half a mile had to be traversed by 
one of the men, as there was no signalling between the pumps and 
the engine-house. In the meantime the man died. The jury found 
that he had been accidentally killed by the electric current, but that 
had there been a guard to the switch-handle or a signal wire to the 
engine-house the fatal accident would have been avoided. 


Merton (Surrey).— Last week representatives of the Croydon Rural 
District Oouncil and the Wimbledon Urban District Council inter- 
viewed the assistant secretary to the Board of Trade regarding the 
form of the provisional order for which Wimbledon was applying to 
enable them to supply electric light to Merton. The agreement origi- 
nally entered into between the Wimbledon Urban Council and the 
Rural District Council assented to Wimbledon applying for the order 
under certain conditions, but those conditions were that Merton should 
be at liberty to apply hereafter, if they so desired, for an order to light 
the district themselves, or to join Mitcham for lighting purpases, in 
which event the Wimbledon people were to sell any mains and dis- 
tributing apparatus the had in Merton. At the beginning of this 
session the Wimbledon Oouncil promoted an order, which, it is said, 
contains no reference whatever to the agreement existing between the 
parties, and a monopoly on the part of Wimbledon was feared. Hence 
the deputation. As the result, the Board of Trade will themselves 
amory in the order an express provision that the Rural District 
Council, or the local authority for Merton for the time being, shall be 
entitled at any time, on giving reasonable notioe, to the transfer of so 
much of Wimbledon's undertaking as was in Merton on terms to be 
AMNEM or, failing that, on terms provided by the Electric Lighting 

ots. l 


Darlington.—The Electric Lighting Oommittee have decided to 
extend the main cable to Woodlands-terrace. Mr. J. R. P. Lunn in 
his last report gives the increase in the number of units generated to 
be 7,070, or 34 per cent. Applications from 22 intending consumers, 
who would require 1,195 lampe, have been received. A distributing 
cable has been laid in Dixon-terrace and Arthur-street during the 
month. An offer will be made to supply Messrs. Summerson and Sons’ 
works with all electric energy pd may require for power purposes at 
the following rates—namely : energy supplied up to 1,250 units 
per quarter, 14d. per unit; all over 1,250 units per quarter, 14d. per 
unit. It is also recommended that an offer be made to supply Messrs. 
Ord and Maddison, Limited, upon the same terms. Alderman J. J. 
Wilkes said at the last meeting that he was not in a position that day 
to present the accounts of the electrical department, but for the 
information of the Council he might say that they had again made 
a profit on the year’s working. They might have a profit of between 

and £400, which might be handed over to the reduction of 
the rates or held over as a reserve fund. The roll of consumers 
was being increased, the engineer receiving applications for electricity 
almost every day. The deputation which recently went to London 
with regard to the Cleveland Electric Power Bill have succeeded in 
obtaining the insertion of a clause for the carrying out of all they 
asked for. 

Brighton.—The Corporation are desirous of changing the pressure 
of electricity in certain parts of the bles s from the existing pressure 
of 230 volts to 460 volts, and have applied for sanction to borrow 
£1,500. At the enquiry held by Mr. A. A. G. Malet on Friday, Mr. 
Hugo Talbot (deputy town clerk), in presenting the case on behalf of 
the Corporation, explained that the change could only be carried out 
with the sanction of the Board of Trade, to whom the necessary 
notification had been given. He submitted that any objections to the 
change which it was wished to make should be sent to the Board of 
Trade, who would no doubt consider them. Any objections to the 
change were outside the scope of the present enquiry. Mr. Christie, 
the resident electrical engineer, furnished the inspector with details of 
the proposed change, and pointed out that if the Corporation were 
not able to make the alteration they would have to run two new 
feeders through the district at a cost of some £5,000 or £6,000, while 
in addition they would have to get fresh plant for the engine-room. 
Mr. A. G. Hewett asked if it would be optional to the consumers to 
accept the increased al ; and Mr. Talbot replied that it would 
not, but that they would compelled to accept the change. Mr. 
Hewett urged that a loan should not be granted for such a purpose as 
was proposed, but that the cost should come in with the current 
expenses of the undertaking. On the same evening, shortly alter 
nime, the lights suddenly went out for a few minutes. It appears 
that the darkness, which was fairly general, was caused by the arma- 
ture of a dynamo being burnt out. The Corporation telephone system 
will probably be in operation on Nov. 1 next. 


"Powell's report an 


Refuse Destructors in Denmark. —We are informed that Messrs. 
Hughes and Stirling of London and Liverpool, are at present build. 
ing a refuse destructor for the Municipality of Frederiksberg, Copen- 
hagen. The destructor is being built to the designs of "a A. J. 
Liversedge, A. M. I. O. E., and is of large size. It will be capable of 
burning up to 180 tons of refuse per day. A large battery of Babcock 
and Wilcox water-tu^e boilers is being also erected to utilise the heat 
of the gases resulting fiom the combustion of the refuse. The steam 


generated in these boilers by the dest:uotor gases will be used 


to heat and light a large new hospital which the Municipality 
of Frederiksberg have recently erected on a site adjoining that of 
the refuse destructor. Por the purpose of affordiog a com- 
munication between the destructor works and the hospital build- 
inga, an underground tunnel has been constructed, in which the 
cables for the light and steam-pipes for the heating systems are being 
laid. As, however, it appears possible that there will be times when 
the hospital will not be able to utilise the whole of the heat which the 
destructor will be capable of supplying, provision is being made by 
which electricity can be supplied from the destructor station to the 
public electric light works. Forced draught will be used to assist the 
combustion in the furnaces, and will be provided by fans driven by 
electric motors. The fans are being made in England, but the motors 
are being constructed in Denmark. The engineer tothe Municipality, 
under whom these works are being carried out, and who paid two 
visits to this country to investigate the destruction of refuse here, is 
Mr..C. J. Brodersen. As these works will be the first refuse destructor 
eee in Scandinavia, naturally great interest is being taken in 
em. 

Axbridge.—The Guardians have adopted a scheme by Mr. A. 
Powell, O. E., with regard to the question of lighting the workhouse 
and new infirm by electric light. The following combines Mr. 

e committee's opinion: The cost of lightin 
the present workhouse buildings and premises for the year ende 
Sept. 30 last was £62. 16s. 9d., and it is estimated that it will cost a 
similar sum per annum to light the new infirmary with gas, which 
would make a total per annum of cost of gas £125. To this sum must 
be added the cost of the gas- pipes and fittings, say £100, making a cost 
for the first year of £225, and £125 thereatter. Mr. Powell's estimate 
to light the new infirmary buildings, together with the whole of the 
workhouse premises, with electric light is £850. This sum borrowed, 
say for 20 years, at 34 per cent. would entail an annual 8 


renewals, £5; 
£110. 58. 


ouble current, so that if one failed, the other 
would be available. It is proposas to only light the new infirmary 
with electric light, and that the installation be made with a view to 
its being extended to the present workhouse and premises, and the cost 
of this would be £425, as before stated. 


TRACTION. 


Chester. —The first sections of the electric tramways were opened 
for traffic on Monday. 

Brampton.—It is proposed to promote an electric tramway between 
the town and Brampton Junction. 

Spen Valley Light Railway.—4A trial car was successfully run on 
Tuesday through Heckmondwike and afterwards to Cleckheaton. 

Luton.—The borough engineer has reported to the Town Council as 
to the cost and maintenance of a tramway system within the borough. 

Salford.—The Town Council have accepted an offer to fit two of 
the present tramcars with outer-deck coverings on trial at the price 
of £76 each. 

Coine.—A fresh agreement has been come to between the Town 
Council and the promoters of the Colne light railway to be constructed 
in the borough. 

Glasgow.—The Oorporation are about to insure against accidents 
on the tramways. The proposed annual indemnity is to be £25,000 
and the premium £15,000. 

Belton.—The engineer is obtaining information with reference to 
motor 'buses, a proposal having been made for the introduction of 
such a service in the town. 

Bury.—The work of completing the Fairfield section of the tram- 
ways for electric traction is to be pro:eeded with, and the line opened 
for traffic as soon as possible. 

Morecambe.—The directors of the local tramway company have 
been asked to meet the Council to discuss the question of converting 
the lines to electrical working. | 

Ravonsthorpe.—The District Council have consented to an exten- 
sion of the time limit for the completion of the tramways in the 
district from April 22 to Oct. 22. 

Macclesfield.—The promoters of the tramway scheme here have 
offered new terms to the District Council, and the matter has been 
left to a sub-committee to consider. 

Middlesbrough.—The Town Council have agreed to take part in a 
conference between the Corporations of Stockton and Thornaby to 
consider the question of tramway wayleaves, 
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. Airdrie.—The Town Oouncil have decided to appoint Dr. Kennedy 
to examine the provisional order of the promoters of the tramway 
scheme and report to the next Council meeting. 


.—Everything is going with the construction of the 
electric tramways in the town. At the next meeting of the Council 
the question of routes and fares will be considered. 


Anglo-Argentine Tramways Co.—A final dividend of 2s. per 
share has been declared for 1902, to which will be added 44d. per 
share, being distribution of the aczumulation fund. 


Redoar.--A deputation from the Council has been appointed to 
interview the Imperial Tramways Company with a view to the extension 
of the tramway service from Grangetown to Redcar. 


Stalybridge. —The Stalybridge. etc., Tramways Board have decided 
to lower the road to Blackrock with a view to running double-deck 
cars under the bridge which crosses the road at a certain spot. 


Light Railways.—The Board of Trade have confirmed orders autho- 
rising the construction of light railways from Morriston to Pontar- 
dawe, Glamorgan, and in the urban district of Barking Town, Essex. 


Paisley.—The Upper District Committee of Renfrewshire have 
granted permission to proceed with the construction of the tramways 
on the Paisley-road from Crookston to the boundary of the burgh of 
Paisley. 

Private Bills. —In the House of Commons the following Bills have 
been read a second time: Harrow-road and Paddington Tramways 
Bill, Romford and District Tramways Bill, and West Cumberland 
Electric Tramways Bill. 

Bexley.—Such has been the progress of the construction of the 
tramways in this district, that it is believed that the whole of the 
work will be completed by the end of June and traffic established 
during the month of July. . 

Darlington.—Nine tenders for cars have been received and forwarded 
to Messrs. Kennedy and Jenkin to report thereon with an intimation 
that the committee have decided to adopt single-deck combination cars 
for the whole of the system. 

Wigan.—A ratepayers’ meeting has determined in favour of the 
expediency of the Corporation promoting in the next session of Parlia- 
ment a Bill sanctioning the construction of new tramways, and altering 
the present gauge to alt. 8Jin. 

Rawmarsh.—The clectric tramway scheme for this district is 
being taken up by the General Traction Company, and the District 
Council are in communication with them as to when the construction 
of the lines is to be commenced. 

Newport (Mon.).—The Board of Trade inspection of the tram- 
ways was fixed for Wednesday, and the service between Corporation- 
road and the end of Commercial-road was to be publicly inaugurated 
by the mayor on the following day. 

Exeter.—Feeling in the city is growing stronger against any 
proposal for an overhead trolley system of tramwaysin High-street or 
Queen-street. In consequence, attention is being given to the question 
of introducing a surface-contact system. 

Halifax.—The Tramways Committee are reported to have decided 
on an experiment with a system of tramways without rails known as 
the Schiemann system. The car runs on paving or macadamised roads, 
taking current from ovorhead trolley wires. 

Southwark.—It has been referred to the Works Committee to 
consider an application from the London County Oouncil to erect 
electrical fecder pillars on the footpaths in Kennington Park-road, 
London-road, Westminster Bridge-road, and Blackfriars-road. 


Aberdeen.—4A scheme has been presented to the Tramways Com- 
mittee by the traffic superintendent for a rearrangement of the hours 
and pay of the tramway employés. A satisfactory settlement has been 
ane at with reference to the proposed construction of tramways to 

orry. ö 

Colchester. — The Town Council have decided to apply to the 
Board of Trade to sanction a loan of £61,164, the total estimated 
expenditure on the tramway scheme after deducting the amount 
already sanctioned for purchase of property in Magdalen-street for 
purposes of car-sheds, etc. ] 

Cheltenham —The Town Council have decided to require the 
tramways company to lay jarrah wood blocks between the rails of the 
light railways on all the extensions. It is proposed that at the same 
. time the Corporation shall wood pave the High-street and London-road, 
and application will probably be made for a loan for this purpose. 


Birkenhead.—The Tramways Committee have considered the 
question of the pope lowering of the roadway under Chester-street 
railwa bridge, so that double-decked electric cars will be able to run 
from Woodside to New Ferry, and have appointed a special sub- 
committee to consider the matter and confer with the Road Com- 
mittee. 

Bournemouth. —A basis of settlement has been arrived at between 
the Bournemouth and Poole Corporations with regard to the tramway 

uestion. It is proposed that the Poole Corporation shall purchase 
the lines in their district from the company, and lease them to the 
Bournemouth Corporation to be worked as part of the Bournemouth 
system. | 

British Electric Traction Co.—The secretary of the British 
Electric Traction Company announces that his Com have made & 
further offer of an b of shares with the Brush B lectrical Eugi- 
neering Company, at the rate of one ordinary share of the British 
Electric Traction for 12 ordinary shares of the Brush Electrica] Engi- 
neering. 

Southsea.—4A scheme has been put forward for connecting Southsea 
with Hayling, and for opening up the island by the establishment of 


electric tramways. The scheme involves the carrying of passengers 


from the terminus of the Portsmouth Oorporation tramways at 
Eastney, across the Langstone Harbour Channel, right on to the Grand 
Hotel at Hayling, without changing. 


Batley.—On Thursday afternoon last week, the Town Council 
adopted a resolution to oppose the Bill of the British Electric Traction 
Company for the construction of a new tramway in the urban district 
of Ravensthorpe, and the electrical equipment and reconstruction of 
tramways in the boroughs of Dewsbury and Batley and the urban 
districts of Gomersa!, Birkenshaw, Soothill Upper, and Birstall. 


Derby.—In connection with the proposed conversion of the tram- 
ways to electric traction, the Tramways Committee have agreed to 
take the energy required for working the tramways from the Electric 
Lighting Committee at the rate of 13d. per unit up to 250,000 units 
per annum, and at the rate of ljd. per unit for the whole of the 
energy when the consumption exceeds 250,000 units per annum. 


Pretoria.—A Pretoria telegram says that the members of the 
Municipal Council had an interview with Lord Milner on the 5rd inst. 
in regard to the electric tramway scheme, involving an expenditure of 
£300,000. The Governor courteously explained that the Government 
were unable to advance the money as requested, and recommended the 
councillors to submit a request for an ordinance giving them borrowing 
powers. 

West Bromwich.—The Town Council are hesitating to support 
the Bill of the South Staffs Tramways Company, and, acting on the 
advice of the town clerk, they have decided to communicate with 
both the Wednesbury and Handsworth authorities with the object 
of ascertaining the difficulties in the way of a satisfactory arrange- 
ment being arrived at, and also the reasons for the oppositio: of 
these neighbouring public bodies to the tramway measure. 


Sheffield.—The tramway extension from Woodbank-creseent on 
the Heeley route to Chantrey-road, Norton Woodseats, has been 
opened for general traffic. It is a single line with loops, laid in such 
a way that a second set of rails can be put down later on if the develop- 
ment of the district and its traffic render a double line necessary. The 
steepest gradicat on the new length is 1 in 16, and the maximum 
altitude reached is 439ft. above sea-level, or 235ft. higher than the 
level of Fitzalan-square. 


Lastingham and Rosedale Light Railway.—4A public enquiry 
was held at Sinnington on Friday by Colonel Boughey and Mr. Henry 
Allan Steward, Light Railway Commissioners, as to the expediency of 
granting the application of the Lastingham and Rosedale Light Rail- 
way Company for au order authorising & deviation from the authorised 
line of 1900. The Commissioners intimated at the close that the 
company had not adduced aufficient evidence to justify them in 
sanctioning the application. 

Leeds.—A deputation of four members of the Tramways Committee 
of the Corporation, includmg the manager (Mr. J 8. Hamilton), were 
in Glasgow on Friday enquiring into the question of fares and stages. 
Until a week ago the fares in Leeds were collected by means of the fare 
box, but now the ticket and punch system has been introduced, and 


the whole tramway system has been divided into half-mile stages as in 


Glasgow. The committee are anxious to learn regarding the effect of 
4d. fares, which are not yet in operation in Leeds. 


Grimsby.—The Highways Committee have decided to appeal to the 
Board of Trade to hold an enquiry into the doings of the local electric 
tramways company. The committee have repeatedly asked the 
company to kecp the roadway in Freeman and Hainton streets in 

roper repair. These complaints, according to Alderman George 

oughty, M.P., have been treated with contempt, and the borough 
surveyor has reported that in no fewer than 16 places the streets are 
in such disrepair as to be dangerous to the public. 


Retherham.—It was reported at the last Town Council meeting 
that the Board of Trade have amended their regulation as to the 
fitting of cars with speed indicators, so that it is now stipulated that 
these shall be fitted ‘‘if and when required by the Board of Trade.” 
A successful trial run over the Kimberworth section of the tramways 
was made on Monday. It is hoped to secure the Board of Trade 
inspection during the week, in which event there is a general expecta- 
tion that the route will be opened for traffic during the holidays. 


Cardiff. —At Monday's meeting of the Town Council it was resolved 
that the portion of tramway lines purchased from the Cardiff District 
and Penarth Harbour Tramways Company, from Clare-road to the 
lower end of Clive-street, Grangetown, be reconstructed for electric 
traction, but that tne consideration of the reconstruction of the lines 
from the monument, 8t. Mary-street, to Clure-road, be deferred until 
after the double-deck cars from Clive-street, via Clare-roud, to Wood- 
street have commenced running, and their effect upon the Grangetown 
traffic can be judged. Notice of motion was given for the recision of 
the above resolution at the next meeting of the Corporation. 


Additional Traffic Returns,—Anglo-Argentine, £1,152 increase; 
Barcelona Ensanche y Gracia, £129 increase; Barcelona, £139 decrease; 
Brisbane, £7 increase (month of March, £10,816, decrease £120) ; 
British Columbia Electric (month of January), £1,540 increase ; 
Buenos Ayres and Belgrano Electric, £406 increase (month of 
March, £13,536, increase £1,346); Calcutta, £617 increase ; Cape 
Town (month of February), receipts £15,876, expenditure £8,728 ; 
Isle of Thanet Electric, £416 decrease; Mexico Electric (month of 
February), receipts £40,000, expenditure £24,870; Perth Electric, 
£19 decrease; Port Elizabeth (month of February), receipts £3,941, 
expenditure £2,114. 

Croydon.—In connection with the Bill which the London United 
Tramways Company are promoting to acquire land in Merton and 
Mitcham as part of a tramway scheme for these districts, the Croydon 
Rural District Council have been in communication with the company 
with reference to the power sought by the latter to supply current to 
private consumers along the line of route, An arrangement has now 
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been come to by which the company will only seek authority to 
supply auy persons holding a provisional order, and then only with 
the Council's consent. 

EUand.—At the last meeting of the District Council it was 
unanimously resolved to ask the Halifax Corporation to trausfer to 
the Elland Council their powers for the construction of tramways in 
the Elland district, and to release the Elland Council from their 
obligations under the Act obtained by the Halifax Corporation. It 
was stated that probably favourable terms could be arranged with the 
British Electric Fraction Company to bring tramways to Elland, the 
current to be supplied from the Elland electricity works, thus pro- 
viding a profitable day load. 

Ripon.—The Light Railway Commissioners held an enquiry on 
Thursday last week with reference to the application by the Power 
and Traction Company to make a tramway from Ripon Station to 
Studley. The scheme has the support of the Mayor and Corporation 
and the Rural District Council, no opposition being offered on behalf 
of Lord Ripon or the West Riding County Council. The Commis- 
sioners decided to submit an order to the Board of Trade for the con- 
struction of the line, the general power under clause 49 making a 
working agreement to be struck out. Other points as to clauses would 
be dealt with by the Commissioners when making the order. A refuse 
destructor and electric lighting undertaking will be combined to the 
seheme. 

Swansea.—At the last meeting of the Tramways Committee the 
report of the electrical engineer showed that the maximum load for 
the month was the largest yet recorded. A communication from the 
tramway company respecting the proposal of the Corporation to give 
notice for the acquisition of the tramways system was discussed, and 
it was decided to inform the company that the two points in dispute 
between the parties—the time at which the system may be acquired 
by the Corporation and the right of the company to take up a new 
lease—should be clearly defined. and that the company be asked to 
receive a deputation from the Corporstion with a view of discussin 
the advisability in the case of disagreement of submitting a specia 
case for the consideration of the courts. 

Mersey Railway.—Major Druitt and Mr. Trotter have inspected 
the electrical equipment of the Mersey Railway, and are reported to 
have found everything satisfactory. The entire system is now in 
working order, though the passenger service will not be commenced 
for about three weeks, made the inauguration will probably take 
place on a Sunday morning. For some weeks past experimental 
trains have been run by the contractors during the night, which 
served to test the equipment and familiarise the staff with their 
new duties, as all the drivers of the steam-engines have been 
trained to discharge the duties of motormen on the electrical’ trains. 
Everything is in readiness to commence the electric service, and the 
Board of Trade certificate will probably not be long delayed. 


Lowestoft.—The electric cables in connection with the tramways 
are to be laid underneath the harbour in that vicinity, the resident 
engineer (Mr. G. A. Bruce) estimating the cost at £1, The tram- 
way poles are to be used for lighting purposes. The Council have 
agreed that in consideration of the contractors, Messrs. George Wimpey 
and Co., completely finishing their work by June 21, the Corporation 
will pay them by way of bonus £1,500. If the work is completed 
after June 21 and before June 30, the amount of the bonus to be 
£1,000 ; if after June 30 and before July 7, the amount of bonus to 
be £500 ; if after July 7, no bonus is to be paid to the contractors, 
and any work remaining to be completed is to be carried out at such 
time and in such manner as the Corporation may direct. 


Burnley.—A statement was made at the last meeting of the Town 
Council as to the traffic on the tramways during the past quan which 
ended on the 31st ult. The number of passengers carried during the 
year was 6,151,050, the receipts being £46,097. 10s. 8d., and the sum 
received for carrying parcels was £335. 10s. 2d. These figures, com- 

ared with 1900, are considered satisfactory, for during that year only 

„409, 559 engers were carried, so that there was an increase of 
3,721,511 passengers, or of 154 per cent. The receipts in that year 
amounted to £19,144. 1s. 2d. for passengers, and for parcels £471. 
Os. 4d.; this year’s receipts being an aggregate increase of £16,953. 
8s. 6d., or 85 per cent. The estimate of the receipts for last year 
came to £33,883, and this has been exceeded by £2,530. 


Perth. — On Saturday a meeting took place between the 
representatives of the Perth Tramway Company and the Tram. 
ways Oommittee with a view to adjusting the remaining points 
of difference in the agreement for the purchase of the under- 
taking by the Corporation. These points, it is understood, 
have now been reduced to two. One is with reference to the com- 
peny's expenses in the event of the order not passing, and the other 
is the clause dealing with the apportionment of the prices of the 
sections of the undertaking within and without the burgh. The 
company consider that the price is indivisible as far as they are con- 
cerned, but they are quite willing to allow the Oorporation to have 
such a clause provided the company are not made a party to it whereby 
they might be hereafter preju . The matter will come up before 
the Town Council. 


Portsmonth.—Last week the new system of fares on the tramways 
adopted by the committee came into force. Under the new system 
two centres are established—-one at the town hall and the other at the 
junction of Bradford and Victoria roads, Southsea. From the former, 
all distances inside North End and Highland-road are traversed for 
Id., while from the latter the fare is 1d. to all parts of the borough 
inside North End. The object of the revision is not only to give a 
longer 1d. ride, but aleo to provide for passengers to go from any one 
part of the borough to any other for 2d., and therefore the inter- 
mediate sections have also undergone a complete revision, and in the 
majority of instances a considerable extension. The dispute which 
has arisen between the Corporation and the Horndean Light Railway 


Company as to the interchange of cars is to be referred to the arbitra- 
tion of Mr. Balfour Browne. 
` Barrow.—At a meeting of the Town Council on Monday Mr. 
Dawson, in moving the adoption of the Highway Oommittee’s 
report, announced that the laying of the new electric tramway 
was not likely to be commenced just yet as anticipated. The 
only tender received was from the Brush Company, which he 
said was a branch of the British Electric Traction Company. No 
details were given, and this could not be accepted by the com- 
mittee, as there was a clause in the agreement by which the Corpora- 
tion had the option of purchase within seven years of completion. It 
was therefore their interest to sec that the British Electric Traction 
Company were not in a position to show that the tramway had cost 
more apparently than it ought to have done. After some further 
discussion, the action of the committee was approved. 

Bradford. —The minutes of the Tramways Committee contain two 


or three resolutions of consequenoe to be presented to the next meeting 


of the Corporation. One of these is to the effect that the Greengates 
amway be proceeded with as soon as the city surveyor can undertake 
the work ; another instructs the city surveyor to lay the authorised 
tramway from Southfield-lane to Wibsey as soon as the road shall in 
his opinion have sufficiently consolidated, and requests the Street 
Improvement Committee to proceed with the construction of the new 
road as quickly as possible. Among works of which the Tramways 
Works Sub-Committee have authorised the construction are the 
following: A-terminus for the Manchester-road line in Town Hall- 
street, and connecting line in Croft-street, from Nelson-street to Man- 
chester-road, at a cost of £1,806; the Wakefield-road terminus, 
including doubling the line in Nelson-street and Norfolk-street, ata 
cost of £3,066 ; connecting lines from central terminus at the east, 
west, and south corners of the site from the town hall extension, £756 ; 
sidings at Manchester-road (Bankfoot), £379; sidings at Great 
Horton-road (Southfield-lane), £379; sidings at Se ee road 
(Frizinghall), £111; sidings at Wakefield-road (Dudley Hill) £288 ; 
and additional siding and cross-over in Forster-square, £415. 


Liverpool.—At the last meeting of the Tramways Committee the 
Chairman of the Traffic Sub-Committee said the tramway returns 
indicated a general improvement. During the race week they carried 
2,054,644 engers, an increase compared with the same week last 
year of 6:21 per cent. The receipts amounted to £10,114, against 
£9,515, an increase of 6:29 per oent. On Grand National day 45 
extra cars were put on, and the number of passengers carried on the 
Walton, Aintree, and Fazakerley route was 92,910, an increase on a 
normal day of 36,200 passengers. With reference to emergency calls, 
the general manager was able to report freedom from accident during 
a whole period of 10 days. The emergency ealls for the three months 
of this year showed that the demand upon the emergency service was 
steadily diminishing, the total calls having numbered 129, as com- 
pared with 337 in the corresponding, period of last year. These figures 
not only proved the efficiency of the service and equipment, but 
indicated the constant care and oversight exercised over the whole 
service. Immediately on his return from America the general manager 
took in hand the remaining details for the completion of the arrange- 
ments with respect to the Everton tramway service, and the route by 
way of the North Docks would be opened within the next fow days. 

London County Council —It will be seen from the ‘' Tenders 
accepted columns this week that the Highways Committee of the 
London County Council have accepted two tenders of the British 
Westinghouse Company for the supply of cars for their South London 
lines. e first is for 100 bogie-truck cars, which will be required for 
use on the New Crose-to-Greenwich section of the Council's tramways ; 
the second for 100 single-truck cars for vae on the same section. In 
each case tenders were received from 10 firms, and looking down the 
lists the point that strikes one most forcibly is the abnormally low 
prices quoted. It is also specially noticeable that there are no great 
variations in the prices given by the different firms. For example, 
while the British Westinghouse Company’s accepted tender, which 
was the lowest, amounts to £65,968, the highest tender received only 
amounts to £75,974. That is in the case of the bogie-truck cars, and 
as regards the tenders for the single-truck cars, this fact is equally 
noticeable. Here, also, the British Westinghouse Company are the 
lowest tenderers, their quotation for the 100 cars amounting to 
£52,912 compared with £62,515, the price named by the highest 
tenderers, It will be seen, therefore, that the competition has been 
„ keen, and the British Westinghouse Company are to be 
congratulated on having secured both theae very important contracts, 
being the lowest tenderers in each case. 

.—The Tramways Oommittee have refused to accept 
the alternative scheme of the British Electric Traction Company. 
There now only remains the original offer of that company. The 
committee have not been able to come to any definite decision as to 
their future policy, and already it is claimed that there is a clear 
majority in the Council favourable to the policy of the city working 
the tramways itself. The original offer of the British Electric Traction 
Company is for a 21 years’ lease from the present time, plus three 
years for converting the line, and the rental, in addition to the annual 
sums for interest and sinking fund, was to be £12,000 per annum for 
the three years allowed for conversion (less 6 per cent. on any reduo- 
tion of traffic receipts during this period); 74 per cent. of the gross 
receipts, with a minimum of £21,000 per annum for the ensuing 
period until July, 1911 ; and then for the rest of the lease 15 per cent. 
of gross receipts, with a minimum of £355,000 per annum. The 
alternative offer which has been rejected by the committee amended 
these propositions in the following particulars: In addition to the 
sinking fund charges, the company to pay a rental dating from the 
Board of Trade certificate that a tramway in the city at present 
worked by steam or horses can be worked by electric traction until 
June 30, 1911, 74 per cent. of the gross receipts of such tramway." 
A note appended to this clause was in the words: ''This figure does 


538 


THE ELECTRICAL ENGINEER, APRIL 10, 1908. 


* 


not admit of being increased.” Of other modifications, the only ones 
of importance were a provision that the company will provide addi- 
tional special smoking cars for workmen both morning aud evening," 
and that all rolling-stock should be of British manufacture. On 
Perm] another meeting of. the committee was held, when it was 
decided to report that some of the members were agreed that accept- 
ance of the company's original offer should be declined, in accordanoe 
with the views of the majority of the Council. This, of course, means 
that the majority of the Council are now in favour of municipaliss tion, 
and it may be taken that this is the feeling of the citizens generally. 


Lambeth.—At the last meeting of the Borough Council the High- 
ways Committee presented a long report on the subject of the overhead 
and conduit systems of electric traction. The County Council had 
intimated having had under consideration the question of the steps to 
be taken for the reconstruction of the tramways along Wandsworth- 
road and Nine Elms-lane consequent upon widenings now in progress 
there. In this connection the London County Council wrote that the 
Highways Committee ‘‘had also considered what stepe should be taken 
with a view to the reconstruction for some system of electrical traction 
of the whole of the tramways along the routes of which the short length 
affected by the widenings forms part. Although, for many reasons, 
it would be preferable to instal the underground or conduit 
system which has been adopted on the other parts of the 
South London tramways, there are many difficulties in the 
way of its being done in the line in question—partly on 
acconnt of the time that must elapse before the complete 
widening of the whole of the route can be undertaken, and 
of the disproportionate expense which would be incurred if the 
ange line were reconstructed on the conduit system previous to the 
widening, and partly on account of the presence of large mains which 
would have to be removed or lowered before the conduit could be 
installed. The Oounty Council, therefore, has asked this Council to 
consider the question of consenting to the use of overhead traction on 
the lines in question.” The Highways Committee of the Lambeth 
Council now reported that they had very carefully considered this 
communication, but bearing in mind the fact that the late Vestry and 
this Council had so far consistently opposed the introduction of the 
overhead system in any form in the main and busy thoroughfares of 
Lambeth, they recommended the Council not to consent to the installa- 
tion of any system of electrical traction other than the conduit system. 
After discussion the matter was referred back to the committee for 
reconsideration, the majority of the members holding the opinion that 
the overhead system should be adopted on the question of expense. 


Wolverhampton.—Mr, O. E. Shawfield’s report on the working of 
the Lorain surface-contact system on the 11 miles of tramways in the 
town which have been be with it has now been published. The 
report has been pre to show the working of the system up to 
Feb. 28, 1903, in order that the Tramway Committee and the Council 
mar have ample time in which to fully discuss the question and to 

e arrangements for the construction and equipment of such further 
routesasit may be considered advisable to proceed with during the forth- 
coming summer. After reciting the terms of the ras d come 
to with the company providing that the Corporation shall take over 
the aystem at the end of one year's working should it prove a success, 
Mr. Shawfeld says he has confined his attention to the following five 
points: safety to human beings and animals; reliability ; consump- 
tion of electrical energy per car mile; cost of working; cos of main 
tenance. As regards the first point, Mr. Shawfield finds that the large 

roon aar of live studs found in May last was due to insufficient care 

ing taken and to the general haste in which the work was done in 
order to get the lines open in time for the exhibition. Since June, 
1902, practically every live stud found was due to damage 
done to the cup by heavy short-circuits caused by scrap iron 
on the track, and as these short-circuits, with few excep- 
tions, only occurred at points and crossings, it follows that the 
rincipal risk from live studs is only at su ints and crossings. 
t was very rarely that a case occurred of a box being alive at a 
dangerous voltage other than at certain known places. He makes 
comparisons as to other towns where the overhead system is in opera- 
tion, with a view to obtaining information as to risk of shock, Sunder- 
land, Bolton, and Liverpool (which he has visited) being quoted. At 
Sunderland the number of emergency calls per mile of single track 
per annum was 4'07, at Bolton 3°54, at Liverpool 10°15. “I am of 
opinion," says Mr. Shawfield, that a careful consideration of the 
foregoing facts justifies the conclusion that although with the Lorain 

stem there is probably a somewhat greater liability as to shock, 

ere is distinctly less risk of serious injury to users of the streets, 
and therefore, so far as safety to human beings is concerned, the 
Lorain system may be considered to fulfil the conditions of contract." 
Coming to-the question of reliability, & comparative table is given 
covering a period from May, 1902, to February, 1905. This 
shows that 376,600 car miles were run, and that from all 
causes 1,483 miles were lost. In a section showing the miles 
lost in consequence of faults in the Lorain system the totals are: 
Lorain car equipment 595, ditto track equipment 85—total, 680, 
Calculating the rebus of journeys lost due to defects in the 
Lorain system, he takes the figures shown from August to February 
inclusive, during which time the full complement of cars was avail- 
able. For that period car miles lost averaged 6'2 miles per mile of 
single track per month, or 62 car miles per mile of single track per 
annum. a percentage of 15 per cent. He does not find under this 
head that eimilar systematic records have been kept as to other 
systems. As regards consumption of energy, he finds that, assuming 
that the average cost 1118 for electrical energy in the future will be 
1:65d. per unit, the additional cost in electrical energy consumed by 
the Lorain system will be ‘41d. per car mile. Coming to the cost of 
maintenance, he says it is obvious that the figures obtained from the 
first ycar's operation could not in themselves be regarded asa satis- 
factory and reliable basis, but consideration must necessarily be given 
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to expenses which would have to be incurred in future years through 
renewals which have not been necessary during the first year's operation. 
In considering the comparative costs of maintenance of the Lorain 
and overhead systems, it should be pointed out that the estimated 
cost of maintenance for the Lorain system takes into account all 
renewals which are likely to be necessary over a considerable period, 
and therefore account should be taken of similar renewals in the case 
of the overhead system over and sbove the ordinsry annual cost of 
repairs. It is very difficult to say just what these renewals would 
amount to if the overheal system was installed in Wolverhampton, 
as a good deal naturally depends on the type of overhead construction 
adopted, but he does not think that £20 per mile of single track per 
annum is in any way an excessive estimate. On the same basis of 
car mileage per mile of single track, that has been assumed in the case 
of the Lorain system this is equivalent to 1d. per car mile. A com- 
parative table giving the costs of the two systems is included in the 
report, the statement being worked out at cost in pence per car mile. 
For the Lorain system the total given is 3°109d. and for the overhead 
system 2:296d. The extra annual expenditure, it is stated, if the 
rain system be adopted, will be approximately as follows : 


On routes at present in Spera don CCC £1,810 
On remainder of routes scheduled in parliamentary plans 2,410 
e e Mer Esp Ute anaes 24, 220 


The above figures, proceeds the report, do not include any allowance 
for interest and sinking fund on the extra capital expenditure that 
will be incurred with the Lorain system, as it is expreasly stipulated 
in Clause 19 of the contract that no regard is to be taken in respect - 
of interest on capital and sinking fund. For the information of the 
committee, Mr. Shawfield states that the extra capital expenditure on 
the Lorain system, including both track equipment and car equip- 
ment, may be taken as £1, per mile of single track, the interest 
and sinking fund on which, calculated at 4°66 per cent., amounts to 
£58 per mile of single track per annum. It is estimated that the 
total annual expenditure in interest and sinking fund on mileage 
already constructed will be £696, and on the remainder of the routes 
£754, a total of £1,450. In his conclusions, Mr. Shawfield states 
that the responsibility which has devolved upon him of having to give 
a definite epinice from an engineering standpoint as to the success 
or failure of a system of electrical traction which has only been in 
commercial operation for one year is very heavy, especially as circum- 
stances require that he should give an estimate of the future annual 
coet of operation for purposes of comparison with another system which 
has been running for many years, and the operating costs ef which are 
more or less standardised. The responsibility for deciding whether or 
not the advantages offered by the Toren surface-contact system are 
commensurate with the extra expense involved rests upon the Tramways 
Committee and the Council. In sending us a copy of the above report 
Mr. Shawfield says that during the last fortnight certain figures have 
appeared in the Press which are alleged to have been extracts from his 
report, and informs us that those figures have been published without 
his authority, and, in fact, never existed in the report. 


PROVISIONAL PATENTS, 1908. 


MARCH 30. 

7308. Improvements in and relating to span-wires for tho over- 
head equipment of electric tramways and fer lighting 
thoroughfares and supports for the same, also the 
appliances for controlling the lamps. James Townsley 
Pearson, 8, St. James’s Hall, Burnley. 

7314. Improvements in and relating to overhead wiring for 
electric power, transmission, railways, tramways, and 
the like. Thomas William Wilson, Melrose, Nicholls-street, 
West Bromwich. | 

7331. Improvements in and oonnected with apparatus for the 
transmission and reception of signals and the like 
through the natural media. James Tarbotton Armstrong 
and Axel Orling, 323, High Holborn, London. 

7335. Improvements in electric collector shoes or slippers for 
the insulated third rail of electric railways and tram- 
ways. Edward John Chambers, 7, Staple-inn, London. 

7337. Improvements in terminals for secondary or electrical 
storage batteries. Edward Alfred Tunbridge, 114a, 
Chancery-lane, London. 

7348. Improvements in or relating to electrical induction 
apparatus. Alfred Loeb] and American Electrica] Novelty 
and Manufacturing Company, Limited, 111, Hatton-garden, 
London. 

7359. Improvements in electric meters. Edgar Alfred Carolan, 
85, Cannon-street, London. (The General Electric Company, 
United States. ) 

7367. Improvements in maximum ampere indicators or 
registers for electric circuits. Hugh MoGillivray, 
George Oarr, and Jonathan Hall Douglas, 18, Buckingham- 
street, Strand, London. 

7374. Application of electric influence at a distance. Walter 
Hepworth, 1, Marine-parade, Dovercourt, Essex. 

7877. Improvements in electric switches. Charles Henry Davies, 
82, Mark-lane, London. 

7385. Improvements in and relating to electricity meters pro- 
vided with means for registering the maximum 
consumption. William Edward Evans, 27, Chancery-lane, 
London.  (Allgempine-Elektricitáte Gesellschaft, Germany.) 
(Complete specification.) 
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7384. Improvements relating to electric machines. William 
Edward Evans, 27, Ohancery-lane, London. (Allgemeine 
Elektricitüts-Gesellachaft, Germany.) (Complete specifica- 
tion.) 

1387. Improvements in or relating to tho standards and 
supporting devices of the trolley or current-oollecting 
poles of electric vehicles. William Herbert Turner and 
William Herbert Isherwood, 322, High Holborn, London. 

Marcu 31. 

7409. An improved apparatus for commuting electric currents, 
particularly applicable to combined arc and incan- 
descent lighting cirouits. Campbell Smart, 13, Carlton- 
terrace, Swansea. 

7415. A new or improved two-way electrical switch. Edmund 
Woodward Lewis, 18, Hertford-street, Coventry. 

7427. Improvements in cuses or covers for electrical switches 
or fuses. Charles Mark Dorman and Reginald Arthur 
Smith, Ordsal Electrical Works, Salford. 

7452. Improvements in high-tension electric circuit breakers. 
Edgar Alfred Oarolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

7453, Improvements in electric meters. Ed Alfred Carolan, 
85, Cannon-street, London. (The General Electric Company, 
United States.) 

7454. Improvements in connecting rods. Edgar Alfred Carolan, 
85, Cannon-street, London. (The General. Electric Company, 
United States. ) 

7455. Improvements in connection boxes for electric conductors. 
Edgar Alfred Carolan, 83, Oannon-street, London. (The 
General Electric Company, United States.) 

7456. Improvements in supports and casings for electric 
contactors, Edgar Alfred Carolan, 83, Cannon-strcet, 
London. (The General Electric Company, United States. ) 

7458, Improvements in couplings for electric cables. Edgar 
Alfred Oarolan, 83, Cannon.street, London. (The General 
Electric Company, United States.) 

7459. Improvements in electric arc lamps. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) - 

7460. Improvements in electric meters. Edgar Alfred Carolan, 
83, Cannon-street, London. (The Genera T Electrie Company, 
United States. ) 

7461. Improvements in electric circuit protecting devices. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States). 

7462. Improvements in electric motor-control systems. Edgar 
Alfred Carolan, 83, Cannon.street, London. (The General 
Electric Company, United States.) 

7481. Improvements in controllers for electric motors. 
Harve Reed Stuart, Westinghouse-building, Norfolk-etreet, 
Strand, London. (Date applied for under atents Act, 1901, 
April 2, 1902, being date of application in United States. ) 
(Complete specification. ) 

7516. Improvements in and connected with electromagnetic 
brake dynamometers. Valere Alfred Fynn, 70, Chancery- 
lane, London. 

APRIL 1. 


7527. An improvoment in ceiling roses, cut-outs, and the like 
for clectric lighting purposes. Richard Thomas Grocott, 
Whitehall Works, Longport, Statfs. 

Improvements in or connected with means for 

electrically igniting miners safety lamps. Benjamin 
David Williams, Gwann Adda, Dinas, Glam. (Complete 
specification. ) | 

7549. Improvements in electric ignition apparatus for 

' {mternal-combustion engines. William John Crossley 
and James Atkinson, Openshaw, Manchester. 

7543. The “electrico attachment or guide" for use on the 
“Rem-Sho” typewriter and other machines similarly 
constructed. Emma Lowther, 29, Queen Mary-avenue, 
Oroshill, Glasgow. 

7661. Improvements in electric current controllers. Lynde 
Bradley and Stanton Allen, 62, St. Vincent-street, Glasgow. 

(Complete specification.) 

7569. Improvements in fusible electric cut-outs. Joseph 
Hetherington and the British Electric Transformer Com- 
pany (1903), Limited, 46, Lincoln’s-inn fields, London. 


7830 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 23, 1903. 
. 1902. 

9508. Electric typewriting machines. Lemblé. 

8759. Apparatus for electric tramcars and other cars, for 
oleaning the rail metals, removing obstruotions, pre- 
venting oscillation with concussion guard, and brake 
to modify accidents. Plunkett. 

7670. Means for generating electricity. Wichand. 

7834. Supports for incandescent oleotric lamps. Romain and 
D' Ayguesvives. 

8892. Electrically-wound clocks, Lake. (Aktiebolaget Svenska 
Elektriska Urfabriken. ) 

0531. Electricity maximum demand meters. Byng and Sayer. 


10938. Electric switch. White (Rohr.) 
11493. Electric elam dredges. Chaquette. 


11827. Magnetic clutches. Lake. (General Electric Company.) 

11841. Apparatus for measuring the potential or strength of 
electric currents. Lake (General Electric Company.) 

(General Electric 


11843. Fuses for electrical purposes. Lake. 
Company.) 
11881. Electric fire-alarms. Abrahams. 


18158. Manufacture of filaments or the like for electrical 
incandesoence lamps. Abel. (Siemens und Halske 


Ah tiengesellschaft.) 


12218. Electric ignition mechanism for internal-combustion 


motors. Sturmey. (Duryea.) 


15944. Electrical brushes for dynamo-electrical machines, 
electrical motors, aud other electrical machines and 
apparatus where brushes for collecting an electrical 
current are or may be employed. Tangye Tool and 


Electric Company, Limited, and Bate. 


10859. Perforators more particularly for use with automatic 


telegraph transmitters. Gell. 


24100. Eloctrio brakes for railway and tramway vehioclos. 


Lake. (General Electric Company.) 


28809. Galvanic batteries. ' Halsey Electric Generator Oompany, 


Limited. (Halsey Electric Generator Company.) 


1903. 


582 Acoumulators or storago batteries. Lauer. 
1178. Facsimile or autograph telegraph systems. Boult. 


(Gruhn.) 


4309. Frames for battery electrodes.  Cottrell. 


COMPANIES' STOCK AND SHARE LIST. 


Name. EU 
Commercial and Industrial.— £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1.70, 00 1 


Aron Electricity 11155 b Cum. Pref. Shares, 1-125,000 i is 
British Insulated and Helsby Cables, Ord., 1:20,000 . 5 
——— per cent. Cum. Pref., 1-40,000 ............... ioe 
—— 5 per Pone. Mortgage Debentures .............-.. in d 
British Thomson: Houston Co., 44 per cent. lst Mort. Deb. 
Stock; t ⅛ ᷣ y k eas ees, ae es 100 
Britiah Westinghonse Elec. and Manuf., 6 cent. pre m 56. 
——— per cent. Mortgage Debenture Stock ae 5 
Brush Electrical Engineering, Oralnary, Nos. 1-105, ni.: 2 
— Non. Cum., 6 per oent. Pref. .................... 2 .. 
per cent. Ist Debenture Stoc.... 100 .. 
per oent aud Debenture Stock ................ 100 .. 
Callend ra Gablo, Debentures ..... 0... ccc cece eren 1o 85 
= per yo |j, re $ bs 
Crom n an €09*«4€89069*99*09909.0€588*9525290.08008€9€90€999992200209089298 ee 
Mri y cent. Debent ure ꝗ 100 .. 
Swan United, "t Shares, 1-99,261 .......... 9. 45 
uA” Sharer, 01-017, 199-2. ess 5 .. 
— per cent. DebentureeeennnLnssss 3 100 .. 
4 per cent. Deb. Stock, Red. .................... 100 .. 
Electric Construction, Hntted, Nos. 1 to 112,100.......... 23 
7 per cent. Cumulative Prei. 8 
Bloctrio Company G 4000 Mort t ONE Cum. Pref. . 10 `. 
General c Compan cent. ae 
— 11. Most D Deb. A „ „% % % „% %%% „%% „6 „„ „„ „ 60„ 00 ee 
W. T. He ey's Telegraph Works, Ordinary .............. D. ws 
44 per cent. Preference . 5 
per cent. Debent ure 100 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 
4 per ' cent, Debentures ...........- eere serre 100 .. 
Parker, Thos., Limited, Ordinary .......................* 10 .. 
Telegraph Construction and tenancegeee 18 .. 
5 per cent. Bonds ..........oosessessososososaso 100 .. 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. E 
— $4 cent. Deb. Stk. Certs., and Conv. .... 100 T 
Bournemouth and Poole, Ordinary  ....................* 10 .. 
—— 44 per cent. Cum. Pref. 7,501-15000 ............ 10 .. 
5 Cum. Second Pret., 35,001.22, 500 wate 10 us 
t. Debenture Stock, Red. .............. 100 
Bromley ont) Electric Light one Power 9 M per cent. 
Ist Debenture Stock, Reed... 100 .. 
* an n, Ordinary D us 
— r cent. Prefer ene ee 85 
Caloutta d 81110 Su iy Corp. Ordinary Nos. 1-0, O00. 8 
Sa. Nos. 20, @eeweeonoveecavneenseeeeoeesevnavweevoneneeea 5 ee 
Cambridge Electric Supply Company, Ltd., £10 Many add | s 
Central intra] Electric ic Supply, La. Id., 4 per cent. Guar Deb. Stock 100 .. 
Charing Cross trand, Nos. 60,001-70,000 ............ § 
4 E Cum. vin Lagu eue Bu 1.40.00 * 90 
ty Unde ng," 44 p.c. Cum. Pre is 
4 per cent. Debenture Stock, Red. (Prov. Uerts.).. 100 . 
Chelsea Electricity Supply .................- ee eee . 5. 
44 per cent. Debent uren 100 
City of London, Ordinar rg ꝑꝝ ã ꝶ 10 
——— 6 per cent. Cumulative !! ³˙¹ 8 10 
5 ded cent. Debenture Stock .................... TA an 
gà pet cent. 2nd Deb, Stk. Prov. Certs. (all pd.) .. ae 
County of don and Brush Provincial, Ordinary........ 110 " 
6 per cent. Cum. Prei... 10 — 
44 per cent. Debentures Prov. Certs. All Rd. 100 .. 
Edmundsons' Eleetricity R Ordinary, 1-17, 00. 5 
6 per cent. Cum. Prei eese 6 n 
44 per cent. First Mort. Deli... oe hae cena es 100 .. 
Electric Lt. & Tractn. Co. of Aust., Ld., 6 p. o. Cm. Pf.,1-20,000 5 .. 
5 per cent. Debenture mic o 100 
Folkestone Electric l Nos. 1-10, O0 8 
per Pen Deb Ne. 100 .. 
Kalasta & Kalghts Bridge tle Elec. Lt., pow Ord., 1-21,000 5 js 
ec. “a 
4 per cent. Debenture Stock C2 100 


Last price 
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Name. ru Last peice. Name. ae Last price 
£ £ £ £ 
Kennington and Knightsbridge and Notting Hill ........ 100 .. 103-106 zd British Electric Traction, Ord., 1-500,000 & 60,001-90,000 .. 10 .. 1212 
dderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 6 per cent, Cm. Pf., 30,001-60,000 ..............-- 10 .. 12) 
London Electric, Ordinary ....................... 7 „ 24-23 5 per cent. Perpetual Debenture Stock .......... 100 .. 122-125 xd 

6 per cent. Pref. ifi . wee 85 . 546 Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5. 22i 

4 per cent. lst Mortgage Debenture Stock, Red... 100 .. -103 *' A" 6 per cent. Cm. Pf., 1-40,000 .............. d 54-52 
Metropolitan, Ordinar . ess. 10 .. 1383-193 xd „B 6 per cent. Cm. Pf., 1-27,500  .............. 5 .. 

Ii per cent. First Mo age Debeniure Stock. . 100 .. 109.114 5 per cent, Deb. Stock, Red. ..........-..- lee... 100 . 108-1 
per cent. Mortgage Debenture, Red. .......... 100 .. 98-101 Prov. Cert., all pal 100 .. 96101 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 .. 9-84 Cape Electric Tramways, Nos. 1-400,000 .................. 1-55 24 
Gn! y E EQ 4 .. 64 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 
Notting Hill Electric Lighting — ........................ 10 .. 14-1 4 per cent. lst Mortgage Deb., 1-3, 000 (1917) .... 100 .. 1011 

4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) . 100 .. 99-102 xd Colombo Rlectric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 407-10,510 ............ 5 .. 66 Mortgage Debenture Stock, Red.... «e 100 . 103-105 

4 per cent. Debenture Stock .................... 100 .. 93-101 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 1514 
River Plate Electric Light and Traction, Deb............. 100 .. 79-84 5 per cent. Cum. Prefn . 10 .. 11-12 
Royal Electrical Company of Montreal, 44 per cent. First Debentures es 100 96-99 

Shares Mortgage Debentures es 100 .. 101-103 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 13-14 
Smithfield Markets Electric Supply Ltd., Ord., 1-12,000.. 56 .. M 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 1516 
i 2d r cent. Debenture Stock ............ NAA 100 .. $95 K 34 per cent, Mort. Debs., 1-5,000, Rede No o. SEIA 

u n on, Ordinary *"*$eo97*9*99909090a*9*99v5399*52»798*9508€0€€9.280906€^»9 ee x perial amways, Ordinary **".0.0(90€00€0€000€08€08*90€409€€9€2296€6 eoeeene @e 
Bt. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 1516 6 per cent. Cum. Pref. ........... „ . all Hr 
7 per cent, Pref. .. ii... cees i pa 44 per cent. Deb. Stock ...... TA: . 100 .. 1132-11 
——— 34 per cent. Deb...... ...... V 100 .. 101 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ 5S . 4§-5¢xd Cum. „Nos. 30,001-60,000 ................ eere , M 
——- 5 per cent. ulative Preference, 50,001-80,000 5 .. 4rd 4 per cent. Debenture Stoch jj) . 10 .. 94 
Westminster, Ordinary ...................... "——— 6 . 121 Kidderminster and District Lighting and Traction, Pref... 5 .. 374 
—— 5 percent. Cum. Pref., 110,101-138,241 .......... 6 . 64 63 London United Trys. (1901), ö per cent. Cum. Pref. ........ 10 .. 114-12 
ropolltnn Klectrie Tram. Deferred 1,000,001-1 310,016 4 , 9/16716 
P Metropolitan Electric Trams., e 9 1, 514, ae 
Electric Railways. | P? 5 per cent. Cum. Pret., 500,001-814,016............ 1. gle 
Central London, Ordinary sesecosovsarossocssceveacnvoec5secce 100 .. 104-107 New General Traction, Ordinary F TRUE 5 . 13 
4 per cent. Pell o eh hin 100 .. 103-106 6 per cent. Cum. Pref. ............ 5 10 91.88 
— „ s deferred ................... s.. 100 .. 106-109 5 per cent. Mortgage Debentures, 1-1, 715 (Regd.). 100 .. 9 
—— 4 po. Deb. Stock (Prov. Script Certa., fully paid).. 100 .. 116-119 Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 104-103 - 
City and South London, Consolidated Ordinary .......... 100 .. 74-76 ——— 5 per cent. Cum. Prei i . 10 .. 1 10 
—— per cent. Debenture 8tock .................... 100 .. 110-119 Perth Elec. Tramways (W.A.) 5 coent. 1 Mort. Deb. Stk. 100 .. 10 
——— per cent. Pref. Stock gal. 100 .. 130-133 Potteries Electric fon 26,667-40,000 ...... 10 .. 84 94 xd 
»9 oe , "96 fee oe ce $m mem SP" 100 oe 128-151 l——' 5 per cent. Cum. Pref., 1- 00 9 9*—·—5— „6 [EE 1C oe 9 = 
" "o o» 1 ee ee ee ees 100 .. 125128 —— 44 per cent, Debenture Stock.. ... 100 . 1051 
Liverpool Overhead, 5 per cent. Pref. ...... „ — . 1513 South Lancashire Electric Traction and Power Company 

Ordinary, 1-50,000 ..............-.- ren -= g ——— £250,000 Ordinary ............-- eere „ 

4 per cent. Mortgage Debentures, Red., i- i. 700 . .. 102-104 ——— £101,152 6 per cent. Preference......... 55 1 
Waterloo and City, Ordinar¶¶s¶s¶ss 100 97-100 — — £528 093 44 per cent. Debenture Stock ........ 100 p. a. 100 p.c 
Adis ga ! 1-260 shi dd 5 43-4 Telephones. = 

1 n ne, * VVI ceovce99*009«209 99299299099 *0929€9 oe T 

ermanent 6 per cent. Debenture Stock, 1888. eee 100 oe 1 -l National Telephone, Preferred eevee % % „„ „% „%% „%%% „6% „%% „„ „6% 2 0 2 6 „„ 100 ee 98-100 
Blackpool and Fleetwood Tramroad . . -secese 10 .. 13-14 ——— Deferred Stock . . . 4 . 00 18-75 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... : 34-33 6 per cent. Cum. First Pref. .................... 10 .. 15-14 

——— § per cent. Cum. Pref., Nos. 1.75, 0 0ůõ ʒ.l1 a. 5 44-6 ——— 6 per cent. Cum. Second Pref. .................. 10 .. 1213 

per cent. Deb. Stk., Red., Prov. Certs. all 100 .. 101-104 b per cent. Non. Cum. Third Pref. .............. 5. 5 
British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 .. 69.7 5j per cent. Deb. Stock, Red. ...........-........ 10 .. 
Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 100 .. 92.97 4 per cent. Deb. Stock, Reel)... . 100 - 102-104 
—— 44 percent. lst Mt. Debs., Nos. 1-5,250, of £40each 40 .. 104-106 p.c | Mental Telephone and Mleatrio Oompany ... . „ 8-1 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| Traffic Returns tor Increase or dinee brook Accounts for past year. aa 
me S MAG = T Receipts car 
Current | Total Passengers Car miles | Pas- Oar Tite of | mile 
Ending 1903. | 1902 | Week | n 1902 |o. ) Roding ee eee | ean,” ee mi Gack 
FF ᷑ꝶ ee NR £ | £ x °° £ | — 4 jda] Eà 
Aberdeen Corporation.......... Ayr. 4 105 ss + 15 -+ 10,855 194 | 171 May 31 37,931 | 9,099,715 794,641 098 1302 1,970 | 6°14 
rat iooUuürrꝰ᷑. . - am = = — aa E — Mar — ase Aem pes 
Diem ad i „ 4 6,045 585. 270 +3715 6l oep n e uu Bw es "i 
Blackburn Corporation ........ EE 737 987 — 25 ＋ 254 24 24 Dec. 31, 33,561 | 5,769,224 648,114 14 124 1,398 | 74 
i | 
ackpool Corporation.......... us 2 118 33; — 219 — 163 164 — — a € a ER os EUR 
Blackpool. Flostwood Tramways , 4 268 78- 45 + L 153 1653 „ 31 30,925 , 2,049,677 584,989 |362 |1268) 1,932 | 6:98 
Bolton Corporation ............ „ 35 1.553 1516 + 137 + 47 25 |— | — S = bs a 8 ia dit 
Bournemouth Corporation Ca 4 B .— | - | = 00 — p = — UN E Is m 
radford Corporation .......... „ 6 Si 3,447 — 76 = 39 -— = x | TX ae x E = 
Becat Uorsoration poids pasce ICE 76) 921 — 161 + 3,785 6k — E = en = = = 
Bristol Tramways Company ce „ 5 4,490 5,466 | -1,023 — | 514 , 513 „ 31.223,80 : 41,192,899 | 5,724,114 | 1°30 | 9°38) 4,948 | — 
Burnley Corporation .......... „ 4 | | 692 | 114! - oe be ae = s = a ae 
; | | | | | 
Cardiff Corporation Mar 28 1,688 a = EE Ee = = = — = MM ens 
F = | - — — = | 5 | „ J| -—  , 2,216,985 520, 121 S = a 
Central London Ratlway........ Apr. 4) 7,122 6,636 | + 489, + 5483A] €3| — | on 31|367,225 45,305,110 Em. We ae The ox + Mesa 
City and South London Railway) ,, 5| 5074 | 2,862 + 212 + 3.230 5 — ' „ 31165,003a 19,069,319a) — — a ee e ee 
Cork E. T. and L. Company ....| , 2 410 495 | » ds + 5 — = ! — a ir = e. e = 
Darwen Co arion . „ 4 225 910,- 36 — M ‘ya i a oE | H | "m B B 
Darwen- S — — — — l 
Dover Corporation —— À |» 4 189 249 60 61 3 — -— | : — E on = om 2 
Dublin & Lucan Electric Railway , 5 91 136 - 42 - 68h — — 5,796 364,796 102,287 | 381 |15:62, 859 | 768 
| | | 
Dublin U. T., electric cars...... „ 3 3.024 3.815 — 171 x ' u : 
Dublin S. District, Electric |...) „„ 3 720 9.2 HA } «2:957 | 46 46. oer 24,553,133 | 3,429,556 |126 | 884| 2,740 |. 5-20 
Dundee City Tramways ........ „ 1 779 691 | 4- 108 — 22 | 22 | May 15 25.058 | 6,395,412 446,350 098 |140 | 1,180 NE 
East Ham Corporation ........ | Mar.28 609 | 3421.4 185 7 4,988 — — , — — | — = E pas us x 
t d D | | 
rth U. D. oo. ꝗ = M —— - EL- du s cd o quu cunt = e 
lamer Corporation .......... Apr. 4 13,174 11,532 ; +1,642 421,028 124 101 i „ 31 — | — =s 2 FOR e. uis 
Corporation | Marl, 1,127 804 + 255 +615 % — | z B z EM RE EUM Nc 
Huddersfield Corporation ...... Apr. 4; 1,179 1,254 [m 75 — | = 4 , Hes h 85 | es. Se = m A 
Hull Corporation, E. S. | „ 4 1.784 1.7 + 3 148 19 19 „ 31, 87,7074. 21,065,999 | 2,218,696 |100 949 5,003 | 507 
Kirkcaldy Corporation s xe uhr — — e N MEM . 1 2 A m 
Leeds Corporation rds ideee deel. ae A 4,978 0969 - 991 - 491 — a — EE: = j ] bods = = a ENS 
Liverpool Corporation.......... Mar 28 10,114 | 9,268 + 846 + 6,140 101 95 Dec. 31 504, 504 108,906,4 2 11,799,389 111 | 10°38; 5,000 | 688 
PA : 
erpoo Rail eei „pr. 5 583 1.000 — 37 +4 1.590 15 1 June 50 79,252 10, 460, 720 985, 1854 182 |19°30a! 5,110 — a 
FF „ 4 3.117 2.27 4 80 — à 35 Dec. 15 127,852 28,011,899 | 2,767,444 108 |1109| 3551 | — 
Portamouth Corporation........, „ „ 1428) 1,825 |- — — — Bem i 47,651 . 9,168,137 | 868,157 | 124 |1317] 1,643 | — 
Rochdale Corporation .......... a 1 ae — | — s des | : — => | = = — ee ee = 
| ' l | 
] tion Mar.20 3.041 2.517 + 494 — E €— — MES — eus a. s zu = 
Sheffield Corporation "Apr 55 dicbdo vns — — 5044 = Mar. 5 191,887 + 49,176,681 | 3,791,993 095 | 1801! 4,140 |7827 
es. Marg6 BA 715 11 — l n ii 084,522 : | 430 5, Dis 
* A NS 5 1,109 1,256 ? 147 — 1718 1718 „ 51 57,507 13,596,808 1,170,270 1 01 | 1175 3.010 — 
Wallasey U. D. WWW.. „ 4 976 500 + 10 — — 105 T 95 51,307 9,690,578 | 651,55) pos aoe | 2,981 = 
| za „ // ⁰ CEOEORNSS e 3 
Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile, 
& Half-year's figures. o Include rali and tram. d Total receipts. / Incl one section of borse traction. y 1905. 
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NOTES. 

Manchester Local Section.—The last ordinary 
meeting of the present session of the members of the above 
section takes place on Tuesday next, when Mr. A. H. 
Gibbings will read a paper on * The Carriage of Goods on 
Electric Tramways,” which will be illuatrated by lantern 
slide views, The annual general meeting will be held the 
same evening for the election of officers and council for the 
ensuing year. | 

Electrical Cure for Cancer.—It is stated on 
authority that when the report of the commission which 
is enquiring into the causes and prevention of cancer is 
published, it will be found to recommend the treatment by 
high-frequency electrical currente. Experiments have been 
going on in London for some considerable time with the 
electrical treatment, and an important advance on previous 
experience is reported to have been reached. Opinion as 
to this, however, is much divided, and it is early yet to 
definitely define the effects of the new treatment. 


Electrical Irrigation.—A large irrigation scheme 
involving the use of electricity on a large scale is projected 
at Bikanir, in India. It is proposed that all the pumps 
for pumping the water from the wells shall be driven by 
electricity, which would be transmitted by overhead lines 
from a central generating station to the point of operation. 
For economic reasons this station would be situated at the 
pits mouth in the coal-mining district of the State of 
Bikanir. The scheme is quite in the nature of an experi- 
ment, no other such installation having been laid down in 
India before. 

Royal Institution.—On Tuesday afternoon next 
Prof. Allan Macfadyen will deliver the firat of three 
_ lectures at the Royal Institution on “The Blood and some 

of its Problems,” and on Thursday Prof. Dewar commences 
a course of three lectures on ** Hydrogen—Gaseous, Liquid, 
and Solid.” The Friday evening meetings will be resumed 
on April 24, when the Hon. R. J. Strutt delivers a 
discourse on “Some Recent Investigations in Electrical 
Conduction,” and on May 1 the discourse will be delivered 
by Prof. W. J. Pope on “Recent Advances in Stereo- 
chemistry.” 

City Police Telephones.—It is reported that the 
City Police have decided on a private telephone system in 
addition to the present connection with the public systems. 
A small exchange is to be established at Old Jewry, so 
that confidential messages may be exchanged over the 
wires between one station and another without the possi- 
bility of the conversation being overhead. During the 
two years in which the telephone has been used by the 
City Police it has proved an invaluable acquisition, and it 
is still a matter for surprise to those who can properly 
appreciate the wonderful resources of the telephone why 
the Metropolitan Police Force stands to-day where it did 
in the last decade, without such communication.. 


Literary Neotice.—Messrs. Blackie and Son, Limited, 


announce for immediate publication a work on a branch of 
electrical engineering, entitled ‘ Electrical Measuring 
Instrumente,” by Mr. Aspinall Parr, principal of the 
Electrical Engineering College, Leeds. In a preliminary 
chapter Mr. Parr discusses the kind of work for which 
each of the several types of instrument in use is best 
suited, and points out the advantages and limitations 
attaching to the use of each. The various instruments are 
grouped according to their working principles, and, by 
means of diagrams, the working principle is explained. 
The book is illustrated by a large number of diagrams. 
The same publishers will issue shortly “ Elementary 
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Ophthalmic Optics,” by Dr. Freeland-Fergus. The book 
deals mathematically with the fundamental principles of 
elementary physical and geometrical optics. 

Peculiar Accident on an Electric Railway.— We 
have received information of a very unusual accident that 
happened recently on an American high-speed electric 
railway, which demonstrates the necessity of taking full 
precautionary measures against accident to the motorman 
on such roads. It appears that the motorcar was going 
west from Newark towards Columbus at night-time when 
the accident occurred. Some malicious person had tied a 
rope to a large stone and thrown the other end of the rope 
up over the trolley wire. As the car was going at a rate 
of about 25 miles an hour the stone went through the front 
window, striking the motorman on the head and knocking 
him off the stool. The cars are equipped with the General 
Electric multiple controller, and it is necessary with this 
system at all times for the motorman to hold down the 
spring on the handle. As soon as his hand was removed 
from this spring the power was cut off, consequently the 
car stopped. The conductor, after giving two bells to 
proceed and receiving no response, went through the car 
to the front end and found the motorman lying unconscious 
in the vestibule. The great probability is that but for this 
precautionary device the car would have run off the track 
at a curve and ultimately come to disaster. 

Alternating v. Direct Current.—In an instructive 
article in the Electrical World Mr. C. H. Hines discusses 
the respective merits of alternating and direct currents for 
driving iron and steel mills. On the whole he decides in 
favour of alternating current for this class of work, and 
from a mathematical calculation concludes that there is an 
immense superiority in a high-voltage alternating current 
over any other form of transmission. He then discusses 
the best style of transmission to adopt—whether three- 
phase or two-phase—and presents curves showing the load 
variations taken from a typical plant and from a large 
number of readings. Here is seen a wider range and more 
abrupt peaks than even in a traction service, and the 
question.of balancing the phases becomes a not very easy 
task. A study of these curves, however, would seem to 
indicate that a two-phase four-wire system would be the 
easiest solution of the difficulty, even though it involve 
the cost of an extra feeder, as the greater facility of 
balancing the phases will render it more desirable than 
the three-phase system. In conclusion, he expresses con- 
fidence that the large plante that may be erected in the 
future will find that the alternating current will be the 
equal of the direct in all things, and its superior in most 
of them. 

Electrical Tests in India.— An institution some- 
what similar in ite functions to the National Physical 
Laboratory iu this country is doing useful work in India. 
It is carried on in connection with the Thomason Civil 
Engineering College, and was started in January last year. 
Comprising a mechanical, chemical, physical, and electrical 
laboratory, its primary object is to give advice and assist- 
ance to Government servants, and to carry out experi- 
mental investigations in connection with engineering and 
other industries. We learn from Indian Engineering that 
in the electrical laboratory the electrical test-room is pro- 
vided with two motor-alternator sets, which, with the 
workshop electrical supply at 100 volts, enables measure- 
mente to be made with continuous currents up to 250 
volts as well as single and two phase alternating currents 
up to 500 volts. The motor-alternator sete are accompanied 
by a switchboard, measuring instruments, and sets of 
large resistances for testing purposes. The test-room has 
also a considerable number of measuring instruments, 
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including tangent, Thomson, and D'Arsonval galvanometers 
of various types, Siemens dynamometers and wattmeters, 
Weston and Crompton voltmeters and ammeters, standard 
resistances, meter bridge and Wheatstone bridge, boxes of 
various types, a Walker apparatus for testing lightning 
conductor, earth condensers, electrometer, and photometers 
for testing candle-power of lamps. The list of tests which 
are being made by the department show that the equipment 
is sufficiently complete for all practical purposes. 

London Chamber of Commeroe.—In view of the 
meeting of the International Telegraph Conference to be 
held in London next month, and the apparent feeling 


against the compulsory application to code telegraphy of 


the offieial vocabulary of code words, the council of the 
above chamber have decided to hold a special meeting of 
members to consider what representations shall be made 
to the British delegates to the conference on the question. 
The meeting will be held in the council room, Botolph 
House, Eastcheap, E.C., on Monday next, at 2.30 p.m., 
and all users of codes are particularly invited to attend 
Mr. W. Keswick, M.P., will take the chair. On the 
following Tuesday, at the same hour, a special meeting 
of members has been convened to diseuss the question of 
the income tax assessment of agents of foreign firms in 
London. It is proposed to send a deputation to the 
Government in the matter. It is suggested that the 
chamber should endeaveur to establish in London a 
teating-house and laboratory for the purpose of analysing 
and testing samples of all kinds of goods, such as textiles, 
chemicals, oils, produce, ete. It is desired to have the 
opinion of members as to the need for such a testing. 
house, and also to obtain, if possible, some idea of the 
support which would be fortheoming from members. 
Cireulars have been sent round to get the views of the 
individual members on this proposal. 

Static Electricity Applied to Ore Dressing. 
In a recent number of the Engineering and Mining Journal 
Mr. Swart gave a very interesting description of a method 
devised by Messrs. Blake and Niorscher for a process of 
ore separation, consisting in bringing a mass of ore particles 
into contact with a statically charged metallic surface. 
Particles which have a relatively high conductivity are not 
repelled, while those of low conductivity are; a machine 
based on this principle has been working successfully in 
Denver, in the States, for some time. A voltage of 10,000 
to 20,000 is now used ; the static generator is made almost 
wholly of metal, using no glass whatever, and it is self- 
exciting and able to run continuously in the open air with- 
out regard to atmospheric conditions and with no more 
attention than an ordinary dynamo receives. The standard 
machine is a double one, 24ft. long, 41in. wide, and 81in. 
high, using about 1 h. p., which includes that for the static 
charge. The machine is not confined to ores of zinc; all 
metallic substances, most sulphides and arsenides, and some 
carbonates and oxides, are thrown out of a siliceous or limy 
gangue, in many instances the extraction being very high ; 
this is particularly true of the sulphides of copper. The 
advantages of the machine are summed up as follows : low 
first coat of the machine and nominal operating expenses ; 
it separates materials without regard to their specific gravity, 
it works well at any mesh between 8 and 200, no roasting 
of sulphides is necessary, no water is required, no piece of 
the machine weighs 100lb., and any intelligent mill man 
or mechanic can build a machine and keep it in a proper 
state of repair. 

Controller System for Electric Trains.—Several 
improvements and changes have been introduced in the 
system of electrical control on the trains in the New York 
Subway, but in other respects it is similar to that employed 


- 


on the Manhattan Elevated Railway. The most notable 
of these is an attachment to the master controller, which 
enables automatic acceleration to be secured without inter- 
ference with the manual operation of she controller. The 
operation is as follows : The motorman moves the operating 
handle notch by notch, the operating cylinder following, 
or he can throw the handle to either full series or full 
parallel position. In either case the spring attached to the 
handle causes the operating cylinder to follow the move- 
ment of the handle until it reaches a position correspond- 
ing to that of the operating handle. To prevent the 
operating cylinder from moving too rapidly, its speed 
is regulated by a limiting device, and the rate of 
current input is regulated by a current relay 
in series with the motor circuit. This closes 4 
local circuit, locking the master controller cylinder 
against movement until the acceleration current has fallen 
sufficiently to release the master control cylinder for the 
next notch. The automatic feature comes into operation 
only when the rate at which the operating handle is turned 
on would allow more than the desired amount of eurrent 
to pass through the motors if it was limited. In ordinary 
practice, however, the motorman throws the handle to the 
full parallel position, and the controller cylinder follows up, 
notch by notch, as fast as the motor current will permit. 
The system is made under the Sprague and General 
Electric patents. 

Experiments with Brief Electrical Contacts.— 
Mr. H. C. Parker recently presented a paper to the 
American Association for the Advancement of Science 
describing the results of some experiments of his con 
cerning brief electrical contacts, in which he uses a gravity 
contact key, devised by Dr. C Forges. The method 
employed was as follows: A condenser of known capacity 
was discharged during the time of contact, and the deflec- 
tion on discharging noted. This deflection is proportional 
to the E M.F. and to the capacity, if a good mica condenser 
is used which has no absorption. The gravity key consists 
of a weight falling in guides, the key being furnished with 
a scale divided into fractions of & second, according to the 
law of falling bodies. This weight actuates the contact 
switches. Two may be used—one to break and the other to 
make the contact, giving times of contact varying from 0:4 
of a second to 0:001 of a second. For shorter periods a 
single switch that makes and breaks the contact is used, 
and the time is made faster or slower by placing this in 
different positions on the scale. With this key it is possible 
to obtain a contact of only 0:000017 of a second, ard with 
& careful adjustment it seems possible to reach 0:00001 of & 
second. Other types of contacts were used. In one, a 
steel ball suspended above a wire was allowed to fall 
against a steel anvil. This gave very positive and satis- 
factory results. It is interesting to note, adds the New 
York Electrical Review in abstracting the paper, that in work 
with condensers the best mica condensers give no appreciable 
variation in capacity for the very briefest times of contact 


while a paraffin condenser may show a reduction in capacity 


of about 60 per cent. from the time of charge of 0°4 of a 
second to that of 0:001 of a second. 


Hertzian Wave Telegraphy.—In the Times of 
April 14 there is a long letter from Prof J. A. Fleming on 
the possible interference between large wireless telegraph 
stations and ship-to-shore communications by Hertzian 
waves in the same neighbourhood. The letter is practically 
a lengthy abstract from the last of the Cantor lectures on 
Hertzian wave telegraphy, delivered about three weeks ago 
by Prof. Fleming at the Society of Arte. We, therefore, 
find it unnecessary here to again allude to the experiments 
in Cornwall to prove that such interference can be avoided. 
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paper by Mr. de Marchena dealing with the important 


Prof Fleming goes on to say that a good deal of con- 
troversy has taken place on the subject of tapping Hertzian 
wave messages. I am not one of those who have ever 
, doubted or denied that a skilful expert, having the neces- 
sary applianoes and resources at his disposal, could, when 
within a certain distance of a sending station, tap the 
messages being sent out. The same thing can be done 
with any telegraph or telephone wire if anyone having the 
necessary skill chooses to do it. This appears to me, how- 
ever, to be quite an unimportant matter. Not one person 
in a hundred thousand has either the skill or the appliances 
for misappropriating the energy of an ether wave." In 
our opinion, the analogy drawn between tapping an ether 
wave and tapping an aerial wire of,a telegraph service is 
not sound, and we are sure that it will not hold in point of 
law. If only one person in one hundred thousand has the 
skill and appliances for misappropriating the energy of 
an ether wave, we fear that the commercial suceess 
of Hertzian wireless telegraphy for a certain class of 
messages concerning monetary matters is practically doomed. 
In the same way, if one man in 100,000 can so misap- 
propriate information transmitted by Hertzian waves as 
to make it a matter of personal gain, it will not be long 
before both the necessary skill and appliances are acquired 
by others in quest of fortunes. 

Tramear Overcrowding and Ventilation.—Two 
questions of vital importance to the tramcar passenger have 
for a long time been occupying the attention of various 
tramways committees in the provinces, but as yet seem 
little nearer solution. The first is whether the cars should 
carry more passengers than there is seating capacity for 
when occasion arises, and the second, whether the venti- 
lation of the average electric tramcar is adequate from the 
point of view of health. In many towns the committees 
having charge of the tramway undertakings give their 
sanction to the carrying of more passengers inside than 
can be seated, especially on rainy days, and there is little 
doubt that from a sanitary point of view the practice is 
open to question. In Sheffield at the present time the 
greatest possible interest is being shown in the subject, 
and one enterprising northern contemporary has 
endeavoured to arrive at a true solution by submitting 
the above two questions to the medical faculty in Sheffield. 
Both questions, of course, were put from a sanitary 
standpoint, the question of public convenience being a 
secondary consideration. Altogether 76 replies were 
received, which leave no doubt whatever that the 
practice of overcrowding the cars and the manner of 
ventilating the same constitute a standing menace to 
the public health. Thirty-six medical gentlemen con- 
demned outright the standing in the passage way, and 
the present system of ventilation as well. Twenty- 
nine were against the overcrowding, but found no fault 
with the ventilators, provided they be kept open. Only 
five gave the opinion that the convenience afforded to the 
community by taking an excess number of passengers 
outweighed the disadvantages of overcrowding, yet at the 
same time these five were opposed to the system of 
ventilation. Out of the whole 76 replies received but six 
were favourable both to passengers being permitted to 
stand and to the present method of ventilation. The vital 
point brought about by the enquiry is that 65 out of 76 
medical gentlemen condemn the overcrowding of tramcars, 
and this heavy weight of testimony ought not to be 
lightly put aside by the tramways committees. On the 
question of public health the medical testimony is almost 
unanimous. 

The Governing of Alternators.—The Société 
Internationale des Electriciens has recently discussed a 
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question of governing engines coupled to alternators 
running in parallel. According to the author, the 
frequency of pulsation of the power of the engine is too 
high compared with the frequency of the oscillations 
proper to the alternator itself to permit angles of displace- ' 
ment between alternators to attain a dangerous value. 
On the other hand, the irregularities of power arising from 
instability of the governor are liable to produce very con- 
siderable displacements, resulting in running out of phase 
or breaking down of alternators. Examining the working 
conditions of the governor when the alternator is con- 
nected to the network, the author shows that the oscilla- 
tions and greatly variable frequencies produced by irregu- 
larities of the motive power or by quick fluctuations of 
load give rise to oscillations of the governor, the amplitude 
of which depends upon the natural oscillations of the 
governor as well as upon its damping. In order to obviate 
these inconveniences it has hitherto been the practice to 
employ a relatively strong damping, but the author con- 
siders that a more rational solution of the difficulty is to 
suppress the cause of these oscillations entirely by making 
the governor independent of the influence of the oscillations 
of the alternator. He therefore proposes to drive the 
governor, not by the engine itself, but by an induction 
motor connected to the network. This motor, not being 
dependent on individual oscillations of the machine, will 
not change ite speed, and will only act on the governor 
when the frequency of the network is modified. Mr. 
Marchena refers to a test made with this system in a large 
water-power generating station in the Nice district, inolud- 
ing turbines of 1,000 h.p. each, in which special arrange- 
ments were made for avoiding troubles liable to result 
from accidental stopping of the motor. The results are 
stated to have been entirely satisfactory, the oscillations 
which were experienced at first entirely disappearing. It 
is anticipated that this system is likely to be efficient iu 
general use, and the author expects it to be used shortly 
for facilitating parallel running of stations separated by 
long distances. 


Pumping by Electricity.—In the series of articles 
which Mr. Sydney F. Walker is contributing to the 
Electrical Review of New York, under the title Electrical 
Mining Notes," he gives an interesting description, of the 
method of pumping by electricity. Perhaps the most 
important and most popular use of electricity in mines is 
for driving dip-pumps. The pump iteelf with the necessary 
speed-reducing gear and the electric motor are mounted 
together on one carriage. The carriage, which is sometimes 


made of wood, but more frequently now of iron, is mounted 


on small truck wheels of the same gauge as the rails which 
are used for the haulage roads of the mine, and the, whole 
is placed on the rails and allowed to follow the water as it 
recedes in front of the pump, the electric cables and the 
delivery pipes of the pump being lengthened as the whole 
apparatus descends. In some cases the pump and the 
motor are geared directly together with merely a second- 
motion shaft between ; in others a longer bed is used, and 


& belt or ropes, only a portion of the reduction of speed 


being done by the gear wheels. Drums are now being 
attached to the carriage of sufficient capacity to allow the 
motor to go as far as it will be required without jointing. 
In coal mines, especially where there is water, joints in cables 
should be strictly guarded against. One of the great 
troubles in connection with electrically-driven pumps is the 
matter of the starting resistance. In too many instances 
the starting apparatus is too small for the work. Another 
trouble has been the inequality in the load. The difficulty 
has now been got over by using shunt-wound motors with 
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a few turns of series winding added outside the shunt 
windings, to give the necessary starting torque. The 
shunt-wound motor does not run away with a light load. 
For driving large pumps the arrangements are somewhat 
similar to the above, but the pumps are fixed with their 
motors in a substantial pump-house, the mechanical trans- 
mission from the motor to the pumps being usually by 
ropes. The electric pump-house near the bottom of a 
large colliery is exactly like the engine-house on the 
surface, the pumps taking the place of the driving engines, 
and proper switchboards being provided. The continuous 
current previously used in this work is now giving way to 
three-phase, the motors being so much handier and so 
much less trouble. 

Bipolar Electrodes with Insoluble Anodes.—A 
good abstract of a paper under this title, by Messrs. A. 
Brochet and C. L. Barillet, is given in the current number 
of the Journal of the Chemical Society. The term bipolar 
or interelectrode is used to describe a sheet of metal 
inserted between the anode and cathode of an electrolytic 
cell; the face of the interelectrode opposite to the cathode 
of the cell is called the interanode, and the second face 
the intercathode. The bipolar electrode used consisted 
of a sheet of platinum immersed in the liquid, but not in 
contact with the walls, of a cell in which a solution of 
cupric sulphate was undergoing electrolysis between an 
anode and a cathode of copper. Under these conditions, 
the proportion of the current (indicated by the amount 
of copper deposited on the intercathode) which passes 
through the interelectrode is always small and dependent 
on the difference of potential at the cell electrodes, which 
must be greater than the tension of dissociation of the 
electrolyte, and on the relation between the surfaces of 
the bipolar electrode and the section of the cell, which 
must be nearly equal before any considerable proportion 
of the current passes through the former. The potential 
difference for a given current strength is greatest, when 
the interelectrode is placed midway between the electrodes. 
Displacement towards the anode gives rise to the deposi- 
tion of a thickened circular deposit of smal] diameter, 
whilst displacement in the opposite direction leads to the 
formation of a thin, square deposit of larger surface. 
When the insoluble interanode is made soluble by coating 
it with a layer of copper, the potential difference for the 
snme current strength is reduced and the deposit on the 
intercathode is increased until the interanode copper is 
wholly dissolved. The potential difference then increases 
and the excess of the intercathode deposit is slowly 
dissolved, leaving, however, a circle of slightly larger 
diameter than that obtained under the usual conditions, 
after which the reaction proceeds normally. This displace- 
ment of the interanode copper film occurs even when the 
potential difference is less than the dissociation tension of 
cupric sulphate. Where two platinum interelectrodes are 
used, disposed at equal distances from the cell electrodes 
and from each other, the requisite difference of potential 
is higher than where one is used, the deposit of copper is 
less and is unequally divided between the two inter- 
cathodes, that nearer the cell anode receiving more than 
that more remote. 


Municipal Telephony.—The opponents of municipal 
telephony are at work at Belfast, where the columns of the 
local Press are being used for all sorts of inaccurate and 
misleading statements to influence a decision in favour of 
the present company monopoly. The Corporation of 
Belfast have held a license from the Postmaster-General 
for the past 18 months authorising the establishment of a 
municipal exchange, but the Council cannot evidently make 
up its mind, and the time thus lost is being made good 
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use of by the would-be monopolists. It is being freely 
asserted, for example, that a municipal system could never 
be made to pay, and the Tunbridge Wells figures are being 
indiscriminately used, or rather misused, with a view 
to supporting this misstatement. As to the success or 
non-success of the municipal undertaking at Tunbridge 
Wells, it is incompetent in those who have not the whole 
of the facts before them to speak ; but Glasgow affords the 
most striking example of what can be done with municipal 
telephony. The municipal exchanges in that city are 
proving an unqualified success, in evidence of which we | 
may quote some figures we have just received from Mr. 
A. R. Bennett, the consulting engineer to the Glasgow  . 
undertaking. He informs us that during the past fortnight _ 
some 149 new orders for connections have been received, 
being at the rate of 12:5 per working day. The number 
of telephones now in connection with the Corporation 
exchanges is 8,548, and in some cases it has been found 
necessary to put down relief cables. A new exchange has 
just been opened at Milngavie, and arrangements are 


being completed for the establishment of a similar 


exchange at Bearsden. Suoh progress as is here shown 
is phenomenal, and it may be mentioned incidentally 
that the Post Office system in London has only 
some 240 more instruments on its lines than has the 
Glasgow undertaking. Several other municipalities 
are at the present time making active progress 
with similar schemes, notably Brighton, Portsmouth, and 
Swansea, and during the past week the Hull Corporation 
have agreed to proceed forthwith with their telephone 
scheme. It is to be hoped that the wiser counsels of the 
Belfast Corporation will not be allowed to be over-ridden: 
by any such erroneous statements as we have referred to. 
They clearly originate from interested parties, whose one 
desire is to retain at all costs the monopoly, with ite high 
rates and indifferent service, which has for so long a time 
been enjoyed in the telephone field in this country. 


Iron and Steel Institute.—As already announced, 
the annual meeting of the above institute will be held 
at the Institution of Civil Engineers, Westminster, on 
Thursday and Friday, May 7 and 8, commencing each day 
at 10.30 in the morning. The order of proceedings has 
now been published together with the full programme. 
At the first day’s meeting the first important business will 
be the election of officers and council for the ensuing year 
and the inductance into the chair of the president-elect 
(Mr. Andrew Carnegie) in succession to Mr. Wm. Whitwell, 
the retiring president. This will be followed by the 
announcement of the awards of the Andrew Carnegie gold 
medal and research scholarships for 1903, and the present- 
ing of the Bessemer gold medal for this year to Sir James 
Kitson, Bart. The new president will then deliver his inaugural 
address, and a selection of papers will be read and 
discussed. In the evening the president and Mrs. Andrew 
Carnegie will give a reception at the Institute of Painters 
in Water Colours, Piccadilly. The second day’s proceed- 
ings will be devoted to the reading and discussing of 
papers. The annual dinner takes place in the evening at 
7 o'clock in the Grand Hall of the Hotel Cecil. The 
following is a list of papers that are expected to be 
submitted to the conference: On the Alleged Diffusion of 
Silicon into Iron," by Mr. J. E. Stead ; On the Influence 
of Sulphur and Manganese on Steel,” by Prof. J. O. Arnold 
and Mr. G. B. Waterhouse, Sheffield; On the Open-Hearth 
Process, by Lieut.-Colonel L Cubillo, Trubia, Spain; 
“ On the Application of Electric Furnaces in Metallurgy,” 
by Mr. Albert Keller, Paris; On Hollow Pressed Axles,” 
by Mr. C. Mercader, Pittsburg ; On a New Blast-Furnace 
Top," by Mr. Axel Sahlin, Millom ; “On the Manufaeture 
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of Portland Cement from Blast-Furnace Slag,” by Mr. C. | office for any of the mines are immediately sent on by 


von Sehwars, Liege; On the Continuous-Process Working 
on Hematite Iron,” by Mr. B. Talbot, Leeds; “On the 
Effect of Flue Dust upon the Thermal Efficiency of Hot- 
Blast Stoves,” by Mr. B. H. Thwaite, London; and “On 
a Specimen of Sussex Cast Iron,” by Prof T. Turner, 
Birmingham. Reports on research work carried out during 
the past year will be submitted by Messrs. O. Boudouard 
(Paris W. Campbell (New York), A. Campion (Cooper's 
Hill, P. Longmuir (Sheffield), E. Schott (Berlin, and by 
F. H. Wigham (Wakefield), the Andrew Carnegie Research 
Scholars of 1902. The autumn meeting of the institute 
will be held at Barrow-in-Furness during the first week in 
September. An influential reception committee has been 
formed, with his Grace the Duke of Devonshire, K.G., as 
ohairman. 


Rhodesian Telegraphs and Telephones. — As 
usual, there is plenty of interesting reading in the reporte 
on the administration of Rhodesia which are issued 
annually by the British South Africa Company. The 
present reports are for the two years 1900-1902, and not the 
least interesting one is that which deals with the posts and 
telegraphs. Although the information given is rather out 
of date, dealing as it does mostly with the effect of the Boer 
war on the telegraphic communication between Southern 
Rhodesia and the rest of South Africa, some useful points 
are brought out. The telegraphic lines under the 
administration extend from Mafeking in the Cape Colony 
to the south end of Lake Tanganyika, and on Jan. 21 this 
year the line had been carried about 330 miles along the 
eastern shore of the lake to Ujiji. A favourite occupation 
of the Boers whilst otherwise inactive in their camps 
would appear to have been the shooting at telegraph 
insulators, as many hundreds of them were broken on 
the section of line from Mafeking to Mochundi during 
hostilities. The damage done by the Boers to the lines 
in the vicinity of Mafeking was very great, and almost 
amounted to total wreckage. An important scheme is 
mentioned as having been inaugurated with the approval 
of the Government, under which all wooden pole lines, 
except those of a temporary or unimportant nature, will 
be gradually replaced by iron poles. The first instalment 
of this scheme to be carried out in the coming financial 
year provides for replacing 2,000 wooden poles, equivalent 
to 100 miles of line. There are altogether about 400 miles 
of departmental wooden pole line to be replaced, and 
300 miles of British South Africa Police telephone lines. 
As regards the telegraph traffic in the year under review, 
& decrease is recorded of 10°78 per cent. in the number 
of telegrams forwarded from officers in Southern Rhodesia, 
and an increase of 13°51 per cent. in the number of telegrams 
received. The revenue amounted to £31,406, compared 
with £54,655 in the previous year, the corresponding 
expenditure being £27,867 and £27,321. It will be seen, 
therefore, that while the revenue shows a decrease of 
£35,247, the expenditure increased by £546. The total 
wire mileage on March 31, 1902, including Rhodesian 
lines, police telephone lines, transcontinental lines, and 
telephone exchange and private wires, was 5,980. The 
ordinary charge for a telegram of 12 words within 
Rhodesia is 1s., and 1d. a word thereafter ; to other parte 
of South Africa, excepting Portuguese East Africa, 2s., 
and 2d. for every additional word. To European countries 
the charge is 2s. 8d. per word. As regards the telephones, 
there haa been a steady growth in the number of sub- 
scribers to tbe exehanges, and the rentals now amount to 
nearly $5,000 per annum. An exchange has been opened 
at the Selukwe Post Office, with which all the principal 


gold mines. ave connected, and telegrams regeived at this 


telephone instead of being delivered by hand. A great 
saving of time is thus effected. Some inconvenience is 
occasioned by the effeots of induction, owing to the single- 
wire system with common return wire being in use, but 
before any stepe are taken regarding a double-wire system, 
teste are to be made with a new telephone which has 
recently been patented in this country. 


Tramways and the Roads —The benefit which 
tramways confer upon the community at large, and 
especially the middle and working classes, cannot be ques- 
tioned or minimised, but there is one question in connection 
with tramway construction which is always with us, and 
which may be viewed from different staudpoints according 
to the interests involved. We refer to the street-widening 
problem. In dealing with the subject of road maintenance 
and administration before the Society of Engineers at their 
last meeting, Mr. R. J. Thomas particularly referred to 
this matter. It will be admitted that the general public is 
entitled to expect that, as an equivalent for the practical 
monopoly created over a certain portion of road by 
tramway promoters, the facilities for other traffic are in no 
way curtailed, and that the cost of maintaining the public 
highway is not increased. Admitting the necessity for 
tramways in large towns, and their help in solving the 
housing problem, Mr. Thomas strongly advocated that 
country roads should be widened to at least 40ft. where a 
double line of tramways was laid, in order to provide 12ft. 
of metalled roadway at each side. In tho discussion that 
followed this point was especially taken up by several 
of the speakers, and the necessity for widening roads 
which did not come up to this measurement was strongly 
urged. Mr. E. J. Silcock, for example, complained of the 
action of the Light Railway Commissioners in sanctioning 
the laying of light railways on narrow roads without 
requiring the promoters to carry out widening improve- 
ments, and expressed the view that double tracks shoald 
not be allowed on roads that were not 14 yards in width. 
Mr. Howard Smith went even further, and declared that 
this was not enough to secure proper regulation of the 
ordinary traffic and the safety of the public. He also 
expressed his confidence in tramways as doing a great deal 
of good in the way of the improvement of the streeta, and 
mentioned a district in which it had been established that 
no tramway should be allowed to be laid im a street that 
was not 50ft. wide. As an example of the course some- 
times taken by the Light Railway Commissioners, he 
stated that he knew of a case in which a line had been 
constructed on a road only 15ft. wide, and the cars when 
passing actually overhung the kerb. Fortunately fer the 
public safety, such cases are not common. Another 
speaker, Mr. Ernest Benedict, secretary of the Tramways 
and Light Railways Association, advocated that where 
the traffic requires the widening of a road, the cost of 
such improvement ought to be borne by the local autho- 
rity, and not thrust upon the promoters of tramway 
schemes. He also complained of the outcry against 
tramways in some parte, arguing that if they were 
necessary for proper communication to be established they 
were part and parcel of the roads, and ought not to be 
regarded as a nuisance. From the general tenor of the 
discussion it may be taken that surveyors and county 
engineers as a whole are favourable to tramways for the 
advantages they bring in their wake, but from their pomt 
of view the construction of a tramway ought not to be 
allowed to throw any additional burden on the rates for 
maintenance and administration, or minimise in any way 
the facilities which the ordiaary traffic aad the general 
public have a right to expect in the streeta. 
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THE INSTITUTION’S VISIT TO COMO AND MILAN. 


Electrical Equipment of the Valtellina Railway. 
(Concluded from page 514.) 
ROLLING-STOCK. 


The express and local passenger trains are at present 
hauled by means of motorcars, while the goods trains are 
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net weight each at a speed of 401 miles per hour on a 
1 per cent. gradient. Of the 10 motorcars provided, 
five are fitted out as saloons in luxurious style. These 
ears work the express service. The remaining five 
cars are divided into compartmente for firet and third 
class passengers. The motorcar is provided with two 
driver's cabins, one at either end. h car has also a 
luggage compartment and & small cabin for the air-com- 
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Fid. 14. — Details of Trolley, Valtelliaa Railway. 


hauled by electric locomotives. It has, however, been 
decided to adopt electric locomotives capable of hauling 
passenger trains weighing 250 tons at a speed of from 
57 to 44 miles per hour, and freight trains weighing 400 
tons at 181 to 22 miles, on a gradient of 1 per cent. The 
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FIG 15.—Air-Supply Cock to Trolley Raising and Lowering Device, 

Va Valtellina Railway. | l 
general design of the motorcars is similar to that of the 
four-axle truck car (Fig. 13, see supplement), with the excep- 
tion that tbe bogie trucks, each of which is equipped with 
two motors, are of heavier construction, the axles being 
also stronger. The weight of the car, including the 
electrical equipment, is 53 tons, and it can draw five to 
seven ordinary two-axle passenger cars of 10 to 12 tons 


pressor, together with the automatic controller and air- 
reservoir. 

The trolley collector (Fig. 14) consists of two contaet 
rollers insulated from each other, and earried by one axle 
pole, 5ft. 5in. long, composed of insulating material The 
contact rollers are cylinders of electrolytic copper. Each 
is Sin. in diameter by 2ft. 2in. long, and revolves upon 
insulated ball bearings. The current is conducted to carbon 


. Fic. 16.— Link Coupling, Valtellina Railway. 


contact blocks fixed at either end of the contact roller, and 
thence by means of flexible covered cable (enclosed in the 
tube forming one arm of the trolley frame) into the car. 
The trolley is supported by a frame of Mannesman steel 
tubes mounted upon the trolley base-plate so as to be free 
to turn. The trolley base-plate is bolted to the roof of the 
car, from which it is insulated by means of porcelain insu- 
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latars. The arrangement allows sufficient latitude to the 
crege-pole carrying the contact rollers to enable it to accom- 
modate iteelf to the contact wires should these not lie in 
exactly the same plane. The raising and lowering of the 
trolley is accomplished by means of compressed air. To 
prevent the violent impact of the trolley either upon the 
contact wire or upon its bearing upon the car roof, when 
raised or lowered respectively, a glycerine cataract or dash- 
pot is provided, whereby the impact is buffered. Each car 
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Fie. 17. —bogie iruck with Motor Equipment compiete, Vaitellina Railway. 


is e with two trolleys, one for each direction of 
travel. 

The current, at 3,000 volts pressure, is conveyed, as pre- 
viously mentioned, through flexible cable into the car, 
where the high-tension conductors are enclosed throughout 
in metal tubes efficiently earthed through the iron frame- 


other by removing the links in the connecting leads provided 
for the purpose, and enclosed in a small cast-iron box. This 
is done should one of the trolleys become defective and it 
be desired to continue the journey with the second. The 
main switch has six contact studs attached to a disc lying 
in a horizontal plane, this disc being rotated by means of 
a vertical shaft. The contact studs slide into correspond- 
ing ineulated metal sockets. When withdrawn from these 
sockets, the studs, which are connected to springs, create a 


1 


slight suction which suffices to blow out the are. The 
disc carrying the contacts can be turned through an are of 
60deg. by means of a lever arm outside the switch cover. 
This lover serves to reverse the direction of running. It 
ean only be moved when the current is off. The switch 
can be aetuated either by hand or by means of compressed 


Fie. 18—Diagram of Connections to Bogie Car Motors, Valtellina Railway. A, trolley; B, lightning arrester; C, controller; D, main switch ; 
K, short-circuiting switch; Mi, M2, H.T. motors: M'i, M’2, LT. motors; R. water rheostat ; T, transformer for the lighting and heating 
and motor driving air compressors, etc.: V, distributing box with fuses, 


work of the car. A branch lead is taken from the high- 
tension circuit to a transformer of 8 kw. capacity, which 
furnishes current at 100 volts pressure for the motor 
driving the air compressor and the ventilating motors ; 
also for lighting and heating the car. The main conductor 
terminates at the main working switch provided in each 


driver's cabin. The two trolleys may be isolated from each 


) 


air. The only bare parts of the 3,000-volt transmission are 
contained in the fuse box and box containing the main 
switch In order that the driver may not have access to 
these parts when the current is on, the key of these boxes 
is kept in the lock of the air-supply cock (Fig. 15) con- 
nected with the air-cylinder controlling the trolley. And 
this key can only be withdrawn from the lock when the 
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valve lever is set to lower the trolley, the current 
being thus cut off from the car. The driver might, how- 
ever, open the box containing the main switch, with- 
draw the key from the lock and raise the trolley But to 
guard against this contingency, the key is made so that it 
cannot be withdrawn from an open door. The same key 
opens the fuse box, no duplicate being provided. Thus 
access can be obtained to the bare parts of the 3,000-volt 
transmission only when the current is cut off from the car. 
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FIG. 19, —Controller, Valtellina Railway. 


Each bogie truck carries a high and a low tension motor 
(one.on each axle), the stators being fastened to the truck, 
while the rotors are connected to the driving wheels 
through link couplings. These couplings (Fig. 16) allow 
the ear axles free movement in each direction within certain 
limits, the angular velocity of each pair of wheels remain- 
ing a constant. The rotor of each motor is mounted on a 
hollow shaft, the clear width of which inside is large enough 
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number of poles which the motor possesses. But with two 
motors two different speeds can be obtained by connecting 
them in “cascade,” which consists in conducting the induced 
current from the rotor of the one motor to the stator of the 
second. In this case the speed is reduced to half. A 
diagram of the connections to the motors, etc., is given in 
Fig. 18. The control of the motors is effected by means of 
the controller (Fig. 19). There are two of these controllers 
in each motorear (one for each running direction). They 
are mechanically connected. The hand lever of the con- 
troller has three positions: (1) “low speed,” in which it stands 
during the period of first acceleration; (2) “cut-out,” or the 
mid position, in which the resistance is disconnected and 
the first rotor circuit stands open ; and (3) *' full speed,” for 
acceleration from half to full speed, in which case only the 
high-tension motors are in circuit. In starting up, rheostat 
resistance is switched into the rotor circuit by means of 
three slip rings. As this resistance is cut out, the motors 
gradually attain synchronous speed. The rheostat consists 
of a cast-iron box in which three bundles of iron plates 
notched on their lower sides are hung. A solution of soda 
is forced into the box from below by means of compressed 
air. So long as the water-level is below the iron plates 
the motors remain stationary, since the rotor circuits are 
then open. But directly the surface of the water reaches 
the iron plates the circuits are closed, the motor starts, 
its speed increasing as the surface of the iron plate in 
contact with the water becomes greater. The full speed 
of the motor corresponds with the highest level of the 
water, and when this is reached the rotor circuits are 
automatically short-circuited. The short-cireuiting device 
is also actuated by means of compressed air. In order to 
increase the cooling surface of the rheostats, they are 
provided with radiating tubes, as shown in Fig. 20. The 
admittance of the fluid into the rheostat is regulated by 
means of an air-cock attached to the controller. The 
starting of the car is accomplished as follows: At first the 
hand lever of the controller is set at the “low-speed ” 
position and the air-cock opened, the air being admitted 
through a small throttle valve. This operation effects the 
closing of the main switch in the 3,000-volt circuits, and the 
water rises in the rheostat more or less quickly according 
to the position of the throttle valve until the rotor is 
short-circuited. When this happens the car proceeds at 
half speed. In changing over to full speed the air-cock 
is first closed, whereby the high-tension current is 
cut off. The controller lever is then turned to the 
“full speed” position, whereby the low-tension motor 
is cut out, and the rheostat put in circuit with the 
rotor of the high-tension motor. Next the air-cock and 


to allow of the movements of the car axle corresponding | throttle valve are opened, whereupon the car runs up to 
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to the play of the springs. The bearings of the rotor shaft 
are fixed in the housing carrying the stator. By this 
arrangement the whole weight of the motor is spring- 
borne. Fig. 17 shows the bogie truck complete. The 
high-tension current is received by the stator, the winding 
of the rotor being so proportioned that the current induced 
in it bas a pressure of only 300 volts. The controller, 
by means of which the starting of the car and speed changes 
are effected, 1s, therefore, placed in the 300-volt circuit. 
It is well known that a polyphase motor runs at a conatant 
speed, depending upon the number of pole changes and the 


FIG. 20.—Water Rheostat, Valtellina Railway. 
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its full speed. The method of control just described 
is somewhat similar to the series-parallel control of con- 
tinuoue-current motors, with which it compares favourably 
as regards starting current. In starting up, the driver keeps 
his eye on theampere and voltmeters immediately before him, 
and regulates the rate of acceleration as required by means of 
the throttle valve. The hand lever of the controller and the 
air-cock are so disposed mechanically that the necessary 
operations can be effected only in the succession described. 
Further, the air-cock can be moved only when the con- 
troller lever is set exactly at one of the two positions 


co nding respectively to “low speed” and “full | the air-cock of the Westinghouse brake, a hand-brake, 
speed." The fuses are placed in the driver's cabin, also | a hand-worked air-pump, to enable the trolley to be raised 
a controller for the motor driving the air-compressor. | should the pressure in the air reservoir fail, and, lastly, a 

controller has three positions. In the first valve for the air-whistle. The motor-driven air-compressor 


position the cut-out and automatic governor of the 
compressor motor are connected in series, in'the second 
position in parallel, while in the third both are cut out 
of circuit. It mi be i air here that the automatic 
governor is controlled by the falling and rising air pressure, 
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Fic. 22.—Starting Device for Locomotive Motors, Valtellina Railway. 


and by switching the current on and off maintains the air 
pressure in the reservoir within the desired limits, six 
atmospheres being the normal pressure Should the auto- 
matic a become defective in its action, the arrange- 
ment described enables the regulation of the compressor 
to be effected by hand. The driver’s cabin also contains 
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and its accessory apparatus is placed in a separate cabin, as 
previously stated. The 100-volt leads from the 8-kw. 
transformer are taken to a small switchboard in the luggage 
compartment. From this board the lighting, heating, and 
ventilating cireuits are supplied, the guard of the train 
having control of the switches. The cars are lighted from 
small electroliers and wall brackets fitted with three-phase 
and ordinary 23-volt continuous-current incandescent lamps. 
A small battery of aecumulators provides current for lighting 
when the trolley is lowered. The battery switch is also 
mounted on the switchboard in-the luggage compartment. 
The electric radiators consist of resistance wires wound 
over insulating material, being placed along the end and 
partition walls of the saloon cars behind bronze gratings, 
and under the seats in the other cars. The ventilation of 
the saloon cars is effected by means of slow-speed, two-blade 
motor fans. 

Having described the motorcars, we may now proceed 
to the locomotives. A photograph of one of these is 
reproduced in Fig. 21 herewith. is locomotive has four 
pairs of driving wheels. The whole is constructed in two 
parts, which are coupled together by a central 5jin. draw- 
pin joined with rigid attachments, reinforced by two smaller 
side joints with buffer-spring attachments. Each of the 
four axles carries a high-tension motor of 150 h.p. normal 
output. These motors are of similar construction to those 
used on the motorcars, and the method of coupling them 
to the driving wheels is also the same. The controlling 
gear is enclosed in a cast-iron box (Fig. 22) As the 
locomotive is designed for one speed only, provision is 
made whereby the motors can be separately switched in or 
out of circuit as the demand on them varies. The air- 
compressor and transformer working in conjunction with 
the same are placed in the interior of the locomotive, 
as also the automatic governor for the air-compressor, 
a hand-worked air-pump, the air-cock for the Westing- 
house brake, and a hand brake. The transformer supplies 
current for lighting besides for the motor driving the 
air-compressor. In the low sloping extensions of the 
cabin the rheostats are placed. A diagram of the connee- 
tions to the locomotive motors and controlling gear, eto., 
is given in Fig. 25; while Fig. 24 (which will be found in 
the supplement herewith) shows an elevation and plan of 
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the locomotive, and Fig. 25 cross-sections through the 
same. The weight of the locomotive is 46 tons, 
and its normal output 600 h.p. which enables it to 
haul loads of 450 tons up the steep incline of 
the line at a speed of 184 miles per hour. During 
ee operations both trolleys are raised, since for low 
speeds the trolley at the front end can be employed with 
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cost for electric energy per 1,000 ton-miles works out 
at 3s. 6d., reckoning 55 units per 1,000 ton-miles. When 
the line was worked by steam locomotives, the cost of coal 
consumed per 1,000 ton-miles run averaged roughly 
$1 times this amount. In making this comparison it must 
also be borne in mind that the plant installed at the power 
station is capable of double its present output, and by a 


Fro. 25. — Diagram of Connections to Locomotive Motors, Valtellina Railway. A. trolley: B, lightning arrester; C, distributing box; Dr, Da, D3, D4, 


controlling gear; Mr, M2, M3, M4, motors; Rr, Rz. R5, R4, liquid rheustats ; r1, 2, 73. r4, short-circuiters ; S, ampere meter. 
impunity. A photograph of a locomotive and motorcar is | corresponding increase of traffic over the lines worked the 


reproduced in Fig. 26. 

xperience has shown that the electric locomotive is best 
adapted for the haulage of trains on full-gauge lines, motor- 
cars being better amploved for local traffic of passengers 
without much luggage. The energy consumed per ton- 
mile is 534 watt-hours, as measured at the power station 
switchboard. This figure, of course, includes all losses in 
the transmission lines, transformers, and motors. The 
estimated annual cost of generation, including wages, 
material, and upkeep of all the hydraulic works works out 
at £1,350, while the cost of working and maintaining the 
electric transmission accounts for another £1,350, thus 


bringing up the total cost to £2,700. The daily average 
consumption of electric energy amounts to 9,600 
unite, which corresponds to a yearly consumption of 
34 million units, at a cost per unit of 0:84d. The 


cost of energy per tcn-mile would be considerably reduced. 
It will thus be seen that the local conditions are in the 
main favourable to the success of electric traction on the 
Valtellina Railway. 


WITH THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS IN ITALY. 
BY OUR OWN CORRESPONDENT. 


The journey by rail to Como needs little comment, 
Whilst halting at Laon for dinner the town electric tram- 
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FIG. 25, —Electric Locomotive and Motorcar. Valtellina Railway. 


way afforded some interest, as at the railway station it 
runs in alongside the platform, affording the greatest 
possible facility to passengers, and at the same time actin 
as a most useful “feeder” to the railway. Seve 
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funicular railways are visible from the main line. They 
climb the steep hillsides, and appear to terminate at a hotel 
or a few houses. Whether the latter have been built on 
account of the facilities of the funicular, or the railway 
constructed to serve the inhabitants, is a question asked by 
a number of people. The prospect of any revenue for the 
capital employed appears remote. | 

As the train conveying the members of the Institution 
drew up at Como, to the surprise of everyone the sounds of 
God Save the King” were heard from a band that knew 
how to play it in good style. The Mayor and Prefect of 
Como were waiting to offer the party their welcome. 
Although after the long journey everybody looked tired 
and dirty, the whole party was evidently much admired 
by the good people of Como, who turned out in thousands 
and lined the entire route from the station to the Hotel 
Plinius, everywhere straining their necks to get a glimpse 
of the “engeneri Inglese.“ The band played further 
selections in the public square during the evening, and 
those members .of the party who appeared and exhibited 
the regulation badge were much admired, particularly by 
the Italian signorine. At Como they keep good hours, 
and so everyone retired early. 

The following (Saturday) morning at 8.50 a.m. a gaily- 
dressed steamer carrying flags of every nationality was 
ready alongside the quay to convey the party up the lake on 
the visit to the Valtellina Railway, an illustrated descrip- 
tion of which appears in this and our last issues. Glorious 
weather favoured the occasion and gave the magnificent 
lake scenery that touch of brightness which during our 
short stay at the Lake of Lucerne had been withheld. 
During the journey up the lake on the steamer the oppor- 
tunity was also obtained of making the acquaintance of 
many of our Italian friends who had done so much in 
making the many arrangements in connection with the 
visit—especially amongst these should be mentioned 
Signori Bertini and Semenza ; some old friends and many 
new ones were able to jumble up English, French, Italian, 
and German, resulting in some sort of common ground for 
the exchange of greetings and courtesies. Many of the 
mountains seen in the distance still wore their winter 
clothing of snow, but the sunshine was stronger than any- 
thing previously experienced. 

About an hour and a half after leaving Como we reached 
a point on the Valtellina Railway at which the boat pulled 
up for the party to go ashore. Here several of the engi- 
neers and officials of the Adriatic Railway Company and 
Mr. Blathy, of the Ganz Company, were awaiting the 
arrival of the special boat, and at once conducted us to 
the electric train. As soon as possible a start was 
made, the acceleration being rapid and a speed of 
about 30 miles per hour soon attained. The first part 
of the line skirts the Lake of Como, and is constantly 
in tunnel. The cost of construction considered in conjunc- 
tion with the rather limited population of the district 
through which the line passes makes one appreciate the 
more the courage of the engineers who have so successfully 
equipped the line. At the first stop—Bellano—a sub- 
station was inspected, and a goods locomotive with its train 
attached was also a centre of interest at this station. 
Without much loss of time the journey through a fertile 
district of mulberry and peach trees, hillsides covered with 
vines, and every inch of ground well cultivated, was com- 
pleted, and Sondrio reached, where for the second time 
we were honoured by the strains of God Save the King.” 
Headed by the band, we proceeded on foot or in carriages 
to a bountiful table prepared under a spacious tent in a 
flower garden: not a place where there exist a few geraniums 
and scrappy creepers, but what may be considered worthy 
of the title applied—a real garden of flowers. Amidst 
this delightful scenery a most excellent repast was served 
by an army of waiters who understood their business to a 
multitude of electrical engineers who had developed an 
Alpine appetite. A most cordial’ toast was propos^d by 
Mr. Bertini, to which our president (Mr. Gray) replied in 
French, which language he wielded with perfect knowledge 
seldom found amongst our countrymen. The band as 
soon as possible got in God Save the King once more, 
and then we re-trained, making a halt to visit the power 
station at Morbegno. 


What the French people appropriately call the coup d'œil 
on entering the station is not one to be easily forgotten. 
Three magnificent sets of turbo-generators are arranged in 
line with exciters coupled on the same shafts, running at 
150 revolutions per minute and working at a pressure of 
20,000 volts. These machines, made by the Schuckert 
Company, give one the impression of something made to 
last and to do 365 days’ work per annum. The awitch- 
board is constructed with a base of white marble, the main 
switches connected with gearing and levers to the contact 
points at the rear, and all instruments on the board 
connected through reducing transformers, so that there 
is little danger of accident. The chambers behind the 
awitchboard was open, and one could not help bein 
impressed with the confidence our hoste had in the g 
sense of Englishmen in a matter of this kind. To allow a 
lot of people to crowd into a comparatively small room 
with 20,000 volts on every wire, requires a lot of con- 
fidence. The journey back to Varenna by the electric train 
was quickly completed, and the decorated boat was waiting 
to convey the party back to Como, everyone feeling that 
a most profitable day had been spent and a lot of enjoy- 
ment derived. 

On reaching the respective hotels—Plinius, Volta, and 
Metropole —the members found a cordial invitation from 
the Mayor of Como addressed to each individual member 
to use the club, the museum, the funicular railway, and 
the town library during their stay at Como—a compli- 
mentary welcome much appreciated by the members, and 
exhibiting goodwill beyond anticipation, which, in fact, was 
found on all sides. The square at Como was illuminated 
with a pretty and effective arrangement of coloured lam 
during the evening in honour of the Institution's visit. 
Divine service was held in a room at the Hotel Plinius on 
Sunday morning, but the beautiful weather and the glorious 
lake scenery proved too strong an attraction for the majority 
of the members, and evidence of their presence was only 
visible when the conveyances for Camnago were brought 
up to take us to the tomb of Volta. A wreath of imposing 
dimensions was carried in the first carriage, occupied by 
Mr. Gray (the president)and Prof. Thompson. Some 20other 
vehicles, drawn by one, two, or four horses, fell into pro- 
cession, and gradually climbed the hill leading up from 
Como. The Mayor of Camnago was ready to receive the 
party at the little cemetery, ornamented and honoured by 
the tomb of the man who has won immortal fame. A 
beautiful áddress in Italian was read by Prof. Thompson 
expressing the admiration of the Institution of Electrical 
Engineers for the great discoverer, and the international 
character which any really great man must be given. The 
Mayor of Camnago expressed his pleasure at being able to 
welcome such a distinguished body of scientific men, and the 
President then deposited in the name of the Institution the 
wreath on Volta's tomb. Mr. Hewitt also deposited a bronze 
plaque (made in the workshops at Finsbury College) in the 
name of the students of Finsbury. Before leaving Camnago 
the Mayor and Mayoress invited all the members to their 
villa, when light refreshments were bountifully provided 
and much enjoyed after the dusty drive up from Como. 
Amongst those present at the Mayor's reception was Prof. 
Allessandro Volta, a grandson of the distinguished man 
that the Institution had come to honour. 

On the return journey to Corno a slight derangement of 
the brakes of one of the vehicles resulted in an unfortunate 
aecident to Mr. C. J. Hall, causing a fracture of the upper 
arm, and preventing him taking further active part in the 
Institution's visit—a fact sincerely regretted by all the 
members, and by whom most heartfelt enquiries were daily 
circulated. | | 

On reaching Como the majority of the members took 
the funicular railway, and arrived at the summit of the 
Morretto Hill for lunch. In this way party after party 
arrived, until thé capacity of the kitchen at this altitude 
must havé been well strained During the afternoon a 
severe hailstorm occurred, and foot-rules were applied to 
many of the stones as they fall, the maximum of dimensions 
recorded being about lin. long by fin. diameter, of 
cylindrical form. As an additional invitation come 
from the Mayor of Como to attend a reception duzing 
Sunday afternoon at the museum, a descent from the 
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mountain top had to be effected earlier than might other- 
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wise have been desired. Complimentary addresses were 
ex —during which the Como band onoe or twice tried 
to fit in “God Save the King" at the wrong time—and light 
refreshments offered, that were accepted with every 
evidence of goodwill. The hot sun of Italy and the dry 
air was beginning to have ite effect on the visitors’ throats. 
The rooms of the museum, in which are preserved the 
apparatus employed by Volta in his original researches, 
were eagerly inspected. This terminated the official part 
of the visit to Como, and a feeling of unlimited hospitality 
on the part of our Italian frien 
minent in the hearts of all the members. 


As the train left Como to convey the members to Milan 


at 7.50 on Monday morning, everyone had to be about in 
good time, and, as a matter of fact, the day proved a very 
heavy strain on most of us, owing to the length and ampli- 
tude of the programme. On reaching Milan, a special train 
was waiting to convey the party to Varese and Porto 

resio. Amongst those present at Milan to receive the 
Institution were Mr. Kossuth, Mr. Bertini, Mr. Scotti, Mr. 
Semenza, and many others. The general description of 
the electrical equipment of this railway will form the 
subject of a special article to appear in a later number. A 
high rate of speed was attained by the train and well main- 
tained over a long distance, averaging 65 miles per hour. 
A short stop was made at the northern terminus for a peep 
at the beautiful Lake of Lugano, but without much loss of 
time the return journey to Varese was accomplished. Here 
a multitude of cabs awaited in readiness to take us to the 
Grand Hotel, Varese, to accept the hospitality of the 
Mediterranean Railway Company and the Thomson-Houston 
Company. A lunch, which only the Italians know how to 
provide, was thoroughly enjoyed, and the vice-president of 
the railway company, Mr. Kossuth, in a few words expressed 
his kind feeling of pleasure in exhibiting to the members 
of the Institution their very serious and solid attempt at a 
solution of the electric railway problem. Inter alia, he 
mentioned that they (the whole company present) were 
not assembled to judge the merits or decide the value of 
the relative advantages of the system adopted by his 
company or that adopted by the other company on the 
Valtellina line, but he felt that to have the two systems 
working in proximity over tracks of railway within such 
short distances of one another must prove of universal 
interest, and the respective merits of the two systems 
would, in the course of a few years, be established by the 
facts of working results which it would be unwise to antici- 
pate. The President of the Mediterranean Thomson- 
Houston Company also spoke of the pleasure it afforded 
his company to receive the visit of the Institution, remarks 
which were ably responded to by Mr. Gray (the president) 
and Mr. Raworth. 

The special electric train then conveyed the party back 
to Milan, where everyone was glad to get a good rest after 
a day filled from early morning till evening with visible 
object lessons to electrical engineers, no matter how wide 
their experience may have been. 


(To be continued.) 
— —u— —— anam 
NEWPORT CORPORATION TRAM WAS. 


On Thursday, the 9th inst., the formal inauguration of 
the conversion from horse to eleetrie traction of two 
important sections of the Newport tramways system took 
place. The opening ceremony, which was performed by 
the Mayor (Councillor J. H. Dunn), assisted by most of 
the influential members of the Corporation, passed off very 
successfully. The proceedings were kept very quiet on 
account of the sad death of Alderman H. J. Davis, an old 
and very highly esteemed member of the Council. 

In 1898 the Corporation, who were already the owners 
of the local tramways, came to the conclusion that the 
system of horse tramways was quite unsuitable to the 
needs of the town, and wisely decided to convert them to 
electric traction. They appointed Mr. Horace F. Parshall 
as their consulting engineer to advise them and to draw up 


was the one most pro- 


account of the alterations required in the roads. 


supplied by Marcinelle and Couillet, 
Anchor plates and heavy soleplates of girder form have 
been used. The rails are double bonded throughout, 


The gauge of the lines is 4ft. 8din. 
and A. S. Morgan and Co., Newport, were the contractors 


neer, Mr. R. 
comprise 7 miles 1,115 yards of route, or 15 miles 474 yards 
of single track, the sharpest curve having a radius of 45ft. 
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a scheme, and, acting on his report, decided to adopt the 
overhead system. At this time there was a considerable 
amount of discussion as to the advisability of extending 
the existing electricity works in Llanarth-street for tram- 
way purposes, but the proposal was negatived, and in 1900 
parliamentary powers were obtained for the erection of a 
separate power station and the electrical equipment of 
the tramways. The original scheme brought forward by 
Mr. Parshall was on a liberal scale, but successful efforte 
were made to cut it down, and unfortunately the scope 
was very much restricted. In consequence of this opposition 
to the original scheme, a considerable amount of time was 
wasted, and it was found impossible to commence the work 
until June, 1901. In 1902 powers were obtained to double 
the lines throughout and to extend them to the borough 
boundaries, including Stow-hill and Risca-road, a new line 
sanctioned by the Act of 1902, but not yet commenced on 
Owing to 
the steep gradients in Newport the horse tramways were 
much restricted in scope, and some of the densely populated 
parts of the town have been hitherto totally neglected. 
The town is well adapted for tramways, there being one 


main route through the business centre of the town, with 


branch lines running off. The track is double throughout 
the system, and has been constructed in conformity with 


the latest practice. Girder rails 45ft. long have been used, 


92lb. per yard, and laid on a bed of concrete 


The fishplates weigh 41lb. per pair, and were 
barleroi, Belgium. 


weighin 
6in. thick. 


Neptune and Chicago crown bonds, size 0000, being used. 
Messrs. A. Krauss 
for the track, the whole of this work being carried out 
under the very able superintendence of the borough engi- 

Haynes. The system when completed will 


and the steepest gradient 1 in 9. 

n-wire system of overhead work has been 
throughout, the routes being divided up into 
several sections independently controlled from the power 
station. Each section of the system is divided up into the 
usual half-mile lengths, but instead of being fed at the 
ends they are fed at the middle, provision being made for 
bridging over the section insulators by means of switches 
fixed on the poles. 'The main feeders are interconnected 
outside, so that in the event of ope feeder breaking down, 
the section affected can be supplied through the inter- 
connector by means of the other sound feeders. Three 
section poles, finished off with a neat base and finial, bave 
been used, the length of the poles being 50ft.; No. 0 trolley 
wire, ‘325in diameter, has been used, with span and guard 
respectively of galvanised steel. The 
whole of the overhead work has been carried out by Messrs. 
W. T. Glover and Co. 

The power station is an extremely fine building, and 
consists of an engine-room 128ft. long, 59ft. wide, with a 
height from the basement to the reof ridge of 85ft. The 
boiler-house is the same length and height, but the width 
is 54ft. The site is provided with a siding from the Great 
Weatern Railway. Both the engine-room and boiler-house 
are provided with temporary corrugated iron ends for future 
extension. The buildings have been erected round a 
steel framework, and are finished off with a red brick 
exterior and the interior of buff brick with brown glazed 
brick dado. The roof is fireproof, having been constructed 
of steel and concrete and slated over: Messrs. Hemming- 
ways, Middlesbrough, were the contractors for the steel- 
work, and Messrs. A. S. Morgan and Co., Newport, carried 
out the contract for the masonry, chimney stack, and con- 
crete foundations. The chimney stack is a very fine one, 
having a height of 208ft. with an inside diameter of 12ft., 
and weighs nearly 3,000 tons. Spacious offices have been. 
provided for the use of the staff, and they are situated on 
the switchboard gallery level. 

In the boiler-house six Babcock and Wilcox boilers have 


employ 


been installed and two more are at present in course of 
erection, with room for extensions of four more. Each 
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hour, and has been fitted with superheaters for the purpose 
of supplying dry steam, the heating surface of each boiler 
being 2,852 square feet. Mechanical stokers of the under- 
feed. type are fitted to each boiler. The coaling arrange- 
ments are very completo, and have been designed so that 
the minimum handling of fuel is necessary. Above each 
boiler steel bunkers have been erected, the total coal 
storage capacity being 2,000 tons, the coal being fed down 
into the stoker hoppers by means of chutes fitted with 
automatic weighers by Messrs. Avery and Co. A coal 
conveyor has been provided of the Hunt gravity-bucket 
type by the New Conveyor Company, and runs in an 
endless chain from two hoppers outside the building, into 
which the coal is tipped from the railway trucks, along a 
tunnel in the basement, then up a vertical height of 70ft., 
and over the tops of the bunkers, each bunker being fitted 
with trip gear, so that the coal can be deposited where 
desired to the opposite end of ‘the building, returning 
underneath the floor-level of the boiler-house for the 
purpose of clearing the ashes. Messrs. Lysaght, New- 
port, were the contractors for the steel flues. The 
flue gases are taken from the end of each boiler by 
means of steel flues, and are led through an economiser 
which was supplied by Messrs. Lowcock, Shrewebury. Two 
compound feed pumps (capacity, 5,000 gallons per hour 
each) have been supplied by Hall and Sons, Peterborough, 
for feeding the boilers, and have been coupled up to a 
duplicate system of feed-pipes, so that either hot or cold 
water may be employed. Two Wrights feed-water 
filters are also provided, the water supply to the pumps 
being taken from two tanks, each having a capacity of 
14,000 gallons, fixed over the boilers. All the pipin 
has been carried: out by the Sir Hiram Maxim Electrical 
Engineering Company, and reflects credit on that firm, being 
an excellent piece of work. The steam-pipes are of weldless 
steel made by the Mannesmann Tube Company. The arrange- 
ment of the main steam-pipes is exceedingly simple and 
free from complications. e main steam-pipe is 10in. in 
diameter, with. 8in. branches from each battery of two 
boilers and with 8in. branches to the engines. 

In the engine-room two engines have been provided, 
each of 800 i.h p., with foundations for a third set, which 
will be erected very shortly. The engines, which have 
been supplied by Markham and Co., Chesterfield, are of 
the vertical, inverted, cross-compound, Corliss type, with 
cylinders 22in. by 44in. and a stroke of 42in. They work 
under a steam pressure of 150lb. per square inch, and run 
at a speed of 90 revolutions per minute The governors 
are of the high-speed type, driven by belting off the main 
shaft on to a sounkerabatt’ with bevel gear. The lubrica- 
tion of the engine is sight-fed throughout. An automatic 
knock-off motion is fitted to the governor to prevent the 
engine running away should the load be thrown off 
suddenly. The condensing plant has been supplied by 
Worthington and Co., and consists of a barometric jet 
condenser capable of dealing with 30,000lb. of steam per 
hour, with separate air and circulating pumps, the circulat- 
ing pumps being of the triple-expansion duplex type, with 
two pump cylinders in tandem. Two cooling towers have 
been erected for cooling the circulating water. 

The generators have been supplied by Messrs. Witting 
Bros., and are of the multipolar type, with drum armatures 
mounted direct on the engine shaft. Each generator has 
been designed for 500 kw. with an overload capacity of 
25 per cent. The generators are compounded from 500 
to 525 volte at full load for running on the tramway 
circuite, and are used as shunt machines on the lighting 
circuits with a variation from 440 to 500 volts. A High- 
field automatic booster in connection with the tramway 
load, also à semi-automatic 50-kw. three-wire booster in 
connection with.the lighting load, have been fixed in the 
engine-room. The boosters were supplied by the Chloride 
Company. There is also, in addition, a balancer supplied 
by Messrs. Mather and Platt. A storage battery of 
232 celle, supplied by the Electrical Storage Company, has 
been provided for the purposes of taking over the lighting 
and power cireuits at night. The cells are of 1,000 
ampere-hours capacity, having a maximum discharge rate 
af .0Q amperes for two hours, 


| 
boiler is capable of evaporating 10,000lb. of water per 


The main switchboard is situated on a gallery at one 
end of the engine-room, with staircase leading down to the 
engine-room floor, and is composed of white marble panels 
on angle steel framework. The switchboard has been 
designed for controlling traction, lighting, and power 
circuits, and appears to be very complete. The generator 
panels are designed so that either generator can be used 
on any set of "bus bars. The usual Board of Trade panel 
has been provided at one end of the board. Kelvin and 
White instruments, Cowans circuit breakers, and British 


Thomson-Houston and Chamberlain and Hookham watt- 


meters have been used throughout. The board has been 
supplied and erected by the Britannia Company, Colchester. 
A 25-ton electrically-driven travelling crane is installed in 
the engine-room, and was supplied dy Messrs. Broadbent 


and 


The main car-shed (capacity 54 cars) and repairing shops 
SET 12 cars) are situated. adjacent to the power station, 
and are very complete, with messrooms and lavatories. 
The main shed is arranged with nine tracks, with inspec- 
tion pits, and is electrically lighted by means of arc lamps, 
as is also the repair shop. The repair shop is fitted out 
with a full complement of tools, supplied by Newbold's 
Machine Tool Company: including 18in. centre lathe, 
Sin. centre lathe, 3ft. 6in. radial drill, wheel press, 
double emery grinder, sensitive drill, grindstone, and 
forge, the whole of these tools being driven through 
countershafting and belting by means of a 12-h.p New- 
bold motor. The cars, which at present number 30, have 
been supplied by the British Westinghouse Company, and 
are of the double-deck four-wheel type, with extended 
top deck. Each car has a carrying capacity of. 22 inside 
and 33 outside. The equipment consists of two 350-h.p. 
motors, hand and rheostatic brakes, and the cars are fitted 
with Peckham trucks, Tidswell lifeguards, and Blackwell 
enclosed spring trolley standards. The cars are provided 
with perforated wood seats inside, and the ceiling is of 
figured maple divided into panels. The cars are painted 
eream and vermilion, and have a very bright appearance. 

The cables for the traction and continuous-current 
lighting and power circuits have been supplied and laid 
by W. T. Henley and Co, and are of the paper, lead- 
covered type; those used for lighting and power being. 
triple-concentric. A complete system of ducts to the 
centres of the town has been put down, Messrs. Callender 
and Co. being the contractors for the same. 

The cost of the tramways system to date amounts to 
£193,000 approximately, including the cost of the old 
system, and the town of Newport is to be congratulated 
on possessing an up-to-date system at a very reasonable 
capital outlay. 

The whole of the works have been carried out from the 
designs and specifications of Mr. H. F. Parshall, M. I. C. E., 
and for whom Mr. J. S. Bliss acted as resident engineer. 
Mr. H. Collings Bishop is the borough electrical engineer 
and tramways manager, and he has been responsible for the 
very efficient organisation of the staff. It is owing to Mr. 
Bishop’s energy that a very considerable motor load is 
being created on the continuous-current lighting circuit, 
and both undertakings have a very prosperous future 
before them Mr. Du Verge is the deputy borough 
electrical and tramways manager, and holds a very 
onerous position. Our thanks are due to Mr. Haynes 
and to Mr. Bishop for the facilities that they have placed . 
in our way for the preparation of this aceount of the 
Newport system. 


IRR 


THE ECONOMICAL DESIGN AND MANAGEMENT 
OF SMALL CENTRAL STATIONS. 
BY F. H. D. 


Presumably it is only a question of time when all, or at 
least the great majority, of small towns will be supplied with 
cheap electricity genencrated at large central power stations, 
and distributed either by the producers or the local authori- 
ties Certainly, up to the present nothing much has been 
effected in this direction, and it will no doubt be some 
yearg before the several authorised and projected. power 
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schemes will be able to assume those proportions which 
are likely to bring the greatest benefit to themselves and 
the public generally. Of the inestimable value of such 
. schemes, when carried out to the full extent, there can be no 
doubt. It has been incontestably proved that small lighting 
and power stations, whether owned by a company or 
municipality, cannot afford to supply current at anything 
like the price that it can be turned out from large works 
having a high load factor and great opportunities of 
reducing costs. In the meantime, while we are waiting 
for the many good things promi. od us by the power-scheme 
promoters, we must be content to go on preparing the 
way for them by putting down small stations in small 
towns, and making the most we can of what is too often 
& rather unprofitable business. In this article it is pro- 

to enumerate some of the conditions underlying the 
economical and ‘efficient design and management of small 
electric light undertakings—that is to say, of those not 
exceeding 500 kw. of plant installed. 

There is, unfortunately, at present no royal road to 
making a small station pay. e use of gas-engines seems 
to offer the most alluring prospect of attaining this end, 
but there certainly does not seem any great eagerness on 
the part of engineers in general to identify themselves 
with this system. Doubtless this is owing to the profes- 
sional risk that is always attendant on a departure from 
stereotyped lines, but with such an example to the fore as 
Walthamstow alone, the risk should be well worth taking, 
as, conditions being fairly similar, what can be done at one 
place can be done at another. 

The first item of importance that presents iteelf in the 
design of a small station is the question of capital outlay. 
It is almost needless to say that this should be kept as 


low as is ut with the installation of good plant 


and substantial and convenient buildinge. In the past this 
point does not seem to have been . 
especially by municipalities. Anyone who been over 
many of the older electricity works in this country must 
have been struck at some time or another with the great 
amount of entirely unnece accessories that were often 
installed. One sees Kelvin balances, standard instruments, 
photometers, elaborate testing appliances, unnecessary 
water - meters, etc, in galore. Looking at things in a 
charitable manner, this pointe to bad design and ignorance 
of working conditions on the part of the designers. No 
doubt it is very nice and sometimes convenient to have 
all these things about a station, but does the frequency 
of their use justify the capital outlay on them, and are 
they absolutely indispensable? In 5 cases out 
of a hundred certainly not. In an ordinary small or 
medium sized station a Kelvin balance might with luck 
be used once a year for testing the ammeters ; following 
the ordinary rule, it would never be used at all. The 
photometer may be an interesting and mysterious instru- 
ment to show to visitors, but few station engineers have 
the time or inclination to worry about fractions of a 
candle-power in the lamps that pass through their hands 
either for sale to consumers or for use on the works. 
Mirror: galvanometers, standard resistances, condensers, 
and all the paraphernalia of the cable test-room are excel- 
lent things in their right place, but that is certainly not 
the small central station, where, if even occasion for usin 

them does arise, there is generally a hunt round to find 
a man who understands them to perform their resurrec- 
tion from a long repose amidst the inevitable dust and 
cobwebs. 

Now that our consulting engineers are being more and 
more recruited from the r of station engineers, we 
may at any rate hope that their practical knowledge of 
what is wanted and what is not will have the much-to-be 
desired effect of restricting capital outlay within strictly 
necessary limits. The first two years in the life of an 
electricity supply undertaking are always the most crucial 
and disencouraging. Given ordinary conditions, at the 
end of that time the concern should be more or less on 
its legs, but this must always greatly depend on the 
original design ; nothing should be omitted that experience 
shows will be conducive to economy, and nothing should be 
included but that which will well repay the outlay on it. 
For instanee, a good oil filter is likely to be of morc use 
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in any station than a Kelvin balance, and yet there are 
stations that possess the latter and not the former. 

Buildings.—This is an item that has frequently been che 
cause of unnecessary expense. That buildings should be 
well designed, sound, and substantial is obvious; there are 
cases where, through false economy or bad design, the 
vibration and strains that are consequent on the near 
proximity of running machinery have necessitated the 
entire rebuilding of the works, thus burdening the revenue 
with an amount that must take years to wipe off. This is, 
of course, even a worse policy than the one of lavish 
expenditure on useless decoration that many municipalities 
are too often led into, perhaps by the fear that should the 
general outside appearance not please the public eye, there 
is bound to be the inevitable scream in the local papers. 
But neither of these courses is at all n . A skilful 
architect ean, if given a free hand and not harassed by 
technically ignorant busybodies, do wonders in the way of 
decorative effect with a very small expenditure. The 
architectural style of the present day, at any rate as far as 
modern factories are concerned, is not florid, and a neat 
appearance does not necessitate design upon the lines of 
a cathedral. To begin with, the building should be in 
proportion to the size of the plant installed, allowing room 
or, say, one spare engine and boiler, the end where the 
extension will ultimately take place being temporarily 
blanked by a 5 galvanised iron structure. The 
appearance of the building will, of course, be more or less 
spoilt by this, but it is only a temporary expedient that 
will probably not be needed for more than two years, and 
will be considerably cheaper to erect and pull Sows than 
a brick wall and just as serviceable. There is a very . 

eneral feeling against this sort of thing, probably on 
fl defined lines of sentiment, but, after all, an electricity 
works cannot be run on sentiment if it is going to pay. 

A very large item in the coat of buildings is the chimney 
stack, and here the fancy of the town councillor often runs 
riot, and blossoms out in unnecessarily huge shafts of 
all shapes and degrees of ornamentation. It should be 
remembered that the function of a chimney is not to look 
pretty, but to produce a draught and carry off the gases. 
Anything in connection with it that is not necessary for 
this purpose means a waste of money and a greater diffi- 
culty in making the undertaking pay. Of late years iron 
shafts have greatly come into use, chiefly because they are 
eonsiderably cheaper than brick, and have for the same 
dimensions a higher efficiency, owing to the fact that air 
cannot percolate through, as it does with brick. Altogether 
a good brick-lined, self-supporting iron shaft with an orna- 
mental top looks just as well, if not better, than a brick 
one, has a higher efficiency, and is considerably cheaper. 
The only point against them is that they require occasional 
painting, but as this necessity will not occur very frequently, 
it should not be allowed to override the great advantage 
obtained in prime cost. In America, and to a certain extent 
in this country, it has here and there become the practice 
to put in a small iron chimney and forced draught with 
every new boiler installed, but on the face of it, this 
scarcely seems an efficient arrangement, and is certainly 
not one that will commend itself to anyone with an eye 
for the beautiful. 

Plant.—W e now come to the question of the plant to be 
installed, and here most glaring errors have been frequent] 
made. Obviously, it is bad policy to put in plant that will 
not earn its keep for a year or two owing to there being 
no work for it todo; and yet an inspection of many new 
municipal works will show three-quarters of the plant 
standing idle at the peak of the first or second year's 
winter foad. A consulting engineer with any experience 
will be able to estimate the maximum load that is likely to 
occur during the first year of running, and sufficient plant 
to cope with this, plus, say, an equal amount for spare, is 
the most that should be installed. Of course, due provision 
must be made for breakdowns that are very likely to occur 
at the start, but, provided that reliable plant is installed, 
100 per cent. spare should be amply sufficient, instead 
of 200 or 300 per cent., as is frequently the case. The 
whole thing turns on this—if first-class plant is put in, 
the risk of serious breakdown can be run pretty close, at 
any rate for the first year or two, when every nerve hag 
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to be strained to place the undertaking on a paying or, 
perhaps, only self-supporting basis. 

In the case of a direct-current station, while steam 
plant is frequently over indul in, battery plant of 
a totally inadequate size is installed, and there can be no 
more fatal mistake than this. In a small station the 
battery is often the factor that tells most in economical 
production, and it should be of ample size to take the day, 
night, and ay load during the first year at any rate. 
Any engineer who has been under the necessity of 
taking on a second shift of men, or of paying overtime 
in order to keep a 2-h.p. or 3-h p. motor connected to the 
mains running during the day, will be aware of the painful 
increase that this will make in his costs. It is the too 
common practice of consulting engineers to adhere to a 
rather low standard of so many kilowatts of battery to so 
many kilowatts of steam plant, instead of taking each case 
on its own individual basis. As we all know, batteries are 
costly things, and an increase in size means a corresponding 
extra outlay in boosting plant, connections, ete.; but correct 
approximation to the steam plant and local conditions 
cannot be too carefully undertaken in order to save the 
expense of two shifts of men and the losses consequent 
upon a low plant load factor. 

Judging from the best current practice, economisers do 
not appear to be necessary for the well-being of a small 
station at the start. A feed heater, warmed by either the 
main or auxiliary engine exhaust, will do all that is 
necessary., Later on, when the station runs with a larger 
load for longer hours, an economiser will, of course, justify 
ite title. Condensing plant is naturally always desirable, 
but it must be remembered that under the very ible 
condition of one small engine running lightly loaded, the 
power taken to drive the air and circulating pumps may 
nullify the extra Haie economy obtained by the vacuum; 
and it is conceivable that under conditions of very light 
load it will be more economical to exhaust to atmosphere. 
The crucial point where the use of the condenser produces 
a loss can only be determined by experiment, which should 
be made direetly there is any reason to suspect that 
conditions render the use of the condenser uneconomical. 

A source of economy that should never be neglected is 
that to be obtained by the use of superheated steam: 
Superheaters, will, of course, increase the capital outlay ; 
but considering the fact that cylinder condensation is by 
far the mit pose source of waste in any steam-engine, 
the greater efficiency obtained by superheating evidently 
makes thé outlay desirable. 

Mains.—Practice in the design and laying of mains has 
become so much standardised that there is very little to 
be said on the subject. It is, of course, of primary 
importance that the cables and all appurtenances should 
be of first-class quality, even more so than the plant ia 
the station. For instance, cheap feeder or section boxes do 
not pay ; they are always too cramped, and often designed 
in a manuer that makes alterations or repairs extremely 
difficult, and consequently costly. Most mains’ faults 
occur in or just outeide the boxes, and this should be a 
conclusive proof of the necessity of good design and work- 
mansbip in their construction. Altogether, for direct- 
current work, lead-covered, triple-concentric feeders and 
three-wire distributors, the latter fused in section boxes 
about every quarter mile of straight lengtb, and the 
whole laid solid in wooden troughs, covered with bricks 
where there is likelihood of danger through subsequent 
excavations, is about the cheapest and most efficient 
system if well laid. The position of the cables in the 
streets is of importance, as it. bears considerably on the 
cost of services. Cable contractors working to a loose 
specification will naturally lay the mains in the manner 
which comes cheapest to themselves, and probably dearest 
to the supply authority in the long run. Cables should 
always be laid in the footpath where possible, and care 
should be taken that they are not too much bunched 
together in a narrow trench, as this means difficulty and 
extra ge in making house service joints. The solid 
system lends itself very well to the laying of house 
services, and this is a good argument in favour of ite 
adoption. Even the smallest service costs a good deal in 
skilled labour and material and in too many cases the 


outlay is utterly out of proportion to the return, especially 
in small towns, where tho units sold per lamp connected 
are naturally low. It is, therefore, of importance that 
the mains should be so designed and laid as to afford 
every facility for the cheap laying of services. The appa- 
ratus on consumers’ premises—viz., meters, fuses, ete.— 
scarcely present a field for discussion. The claims of 
various meter manufacturers are hardly within the province 
of this article, and must be left to speak for themselves. 

General Management. Under this heading, perhaps the 
most important item is that which bears upon methods of 
obtaining and dealing with consumers. A small under- 
taking has a great deal of very hard work to do in obtain- 
ing consumers, much more so in comparison than a large 
one. The inhabitants of small towns are pae y aómpara- 
tively slow to adopt improvemente, and often suspicious 
of and antagonistic to anything new. Before much head- 
way can be made this feeling must be removed. How, is 
a very difficult thing to say. Canvassing comes as a ready 
answer; but there are several styles of canvassing, and 
some are worse than useless. Certainly, one or two smart 
men of appearance and address should always be 
employed some time before the start to call on the principal 
residents and tradespeople; but they must be men that 
a servant will have no hesitation in showing into the 
drawing-room, and who, when they have cornered the 
master of the house, must manage him in a tactful manner, 
and not proceed to bore and perhaps irritate him by a too 
persistent advocacy. A few words calculated to interest 
the prospective consumer, and the gift of a well-got-up 
and clear pamphlet on the subject, will always do more 
good than hall an hour's windy oration on the evils of 

and every other form of illuminant but electric light. 
The ideal canvasser is a well but not showily dressed 
man of gentlemanly appearance and manner, possessed of 
great tact, knowledge of his subject, and, above all, the 
capability of being all things to all men. Such a man is, 
unfortunately, hard to find, and, if found, hard to keep, 
unless paid a salary that will make it worth his while to 
put up with the many unpleasant sides of his calling. 
Canvassing of the above sort is what is wanted, as it will 
always be productive of good results, but anything else 
is only waste of money. Too frequently we see men 
employed as canvassers who are utterly unsuited to the 
work in every way. As an instance, take the type that 
meanders round the streets with a large open note-book 
and pencil, attired in all the colours of the rainbow, with 
dirty hands, and an accent that could be cut with a knife. 
Such a man is apt to do more harm than good; however 
good his intentions may be, his persona suits him only 
to the very small shopkeeper class, whose hand-to-mouth 
existence and low-class trade render even consideration of 
the subject out of the question. Such men are, of course, 
only employed on the score of cheapness, but they are very 
seldom worth their wage. Advertisements and reminders 
that *Now is the time to instal the electric light" are 
lowering, and not worth the paper they are printed on. 
The subject is of too complex a character to be dealt with 
in the necessary few words. Such things may attract the 
eye, but it is unlikely that they will convert the Philistines, 
or even hurry up the man who is “thinking of it.” 

The debates on tariff that are always with us render 
consideration of that question here superfluous. Even a 
gum of the arguments that have been advanced. by 
both sides in the eternal contest of flat rete versus maxi- 
mum demand system would take up more space than is 

rmissible, and probably advance the question no. further. 

hall we ever reach finality in this matter? At the present 
time there seems very little hope of it. It is the opinion 
of many that if ever this desired state is reached, it will be 
by the evolution of an entirely new system combining sim- 
plieity with the advantages of both and the disadvantages 
of neither. TON | 

A good system of free wiring is a desirable adjunct to a 
small electricity supply concern, as it gets hold of con- 
sumers that will never come on in any other way. . To be 
truly successful it must be thorough, and not that kind of 
system that supplies the wiring only and leaves the con- 
sumer to find his own lamps, shades, and sometimes lamp- 
holders and flexibles. Of course, fittings or the adaptation 
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of gas-brackets cannot be included in free wiring, and if 
required, are always charged as extras. Plain pendant 
work, with some keyholders and a minimum number of 
switches, is the usual thing, and generally quite satisfactory 
to the class that prefer free wiring. The fairest system of 
charging seems to be at the usual rate for current plus 
a fixed rental per lamp installed. In the case of a hire 
system this rental should be just sufficient to show a 
reasonable return on the capital outlay after providing 
for depreciation. In hire-purchase, which is usually the 
preferable system for both parties, it must, of course, be 
higher. The rental or extra charge should not be looked 
upon as a source of comparatively large profit. This is a 
mistake, although very frequently done. The main profit 
should be made on the sale of current, the wiring being 
looked on as merely the means to obtain this end. The 
system of charging for free wiring by an increased rate per 
unit is radically wrong, as it tends to keep down the 
number of lamps installed Where the return on the 
wiring depends solely on the amount it is used, it will 
naturally not pay the supply people to instal lamps in 
infrequently used places, and as they have it in their right, 
this they will invariably refuse to do. The result is trouble 
with the consumer who, of course, wants the lamps placed 
according to his own ideas, and a smaller sale of current. 
With the rental system these objections disappear, as 
lamps can be installed anywhere and still bring in a profit 
and increase the current consumption. An elaboration of 
the system might be effected by a sliding scale of rental, 
falling as the current consumption per lamp goes up. It 
is worthy of note that with the higher-priced unit system, 
the more a consumer uses his wiring the more he has to 
pay for it, which is apparently exactly opposite to what it 
should be. 

The actual economical running of a small station is, 
of course, influenced by the usual fixed rules that are 
perfectly obvious to any engineer. The only point worthy 
of empbasis is that these rules have to be comparatively 
more stringently carried out to produce the desired 
economical effect than in larger stations. The staff 
naturally has to be cut down to the lowest possible 
limits, and it should therefore be composed, not of 
specialists, as one finds in large stations, but of men 
who are able and willing to turn their hands to anything. 
In the type of station under consideration the wages item 
often runs coal very close, and in some cases even exceeds 
it. It, therefore, must be looked en as quite as an 
important item, and treated accordingly. Oil, waste, 
water, etc., is a rather unsatisfactory factor of the works 
costs that, given ordinary care in the management, does 
not offer much of a field for the seeker after economy. 
Graphite has frequently been experimented with for 
cylinder lubrication, but, as far as the writer knows, 
has not met with any conspicuous success. It would be 
very interesting to bave the experience of station engineers 
in this direction, as it is certainly possible that with some 
types of engines graphite, while being much cheaper than 
cylinder oil, may be just as effective. Isolated experience 
upon one type is, of course, of no value generally, but 
individually might be of great service. The repairs item 
for the first year or two, consisting, as it usually does, of 
such small things as packing, jointing, dynamo brushes, 
and the like, will not as a rule be a very formidable one. 
This portion of the wipe duties is, however, one of 
primary importance. All plant should be kept in a first- 
class state of repair, and small defecis should not be left 
unattended to because they are small. It cannot be too 
greatly emphasised that the small faults and troubles that 
are constantly occurring in a station, such as leaking 

lands, joints, and valves, are always serious sources of 
pea much more so than is generally appreciated. Small 
and insignificant in themselves, it is surprising how their 
combined effect over long hours totals up. Cracks in 
boiler brickwork, especially in those of the water-tube 
type, should never be allowed to exist. They are very 
deleterious to the efficiency of the boiler, allowing as they 
do the egress of heat when standing banked, and the influx 
of cold air when steaming. Steam and hot-water pipe 
lagging cannot be too carefully attended to, even in the 
amallest detail, and all flanges and valve bodies should 


certainly be covered, the former with a special box or an 
asbestos mattress. | 

There are a thousand and one points like the above that 
are, of course, well known to engineers of any experience, 
and the writer’s excuse for mentioning them here must be 
that, although well known, they are frequently not acted 
on as thoroughly as they should be; and, as has been said 
above, the only way to start on the somewhat herculean . 
task of making the average small station remunerative is 
to take up every possible source of economy, and to carry 
it through with that strict attention to even the smallest 
detail that is necessary for the attainment of high 
efficiency. 


STEAM RAILWAYS AND THEIR COMPETITORS. 


From notices in North Country dailies, which, since they 
have appeared in several papers simultaneously, were 
probably inspired, it appears that the North - Eastern 
Railway Company intend to persevere with their efforts 
to peris a self-contained type of car, wbich it is hoped 
will enable them to recover some of, i£ not all, the traffic 
between East and West Hartlepool which they lost on the 
opening of the electric tramway service between those 
towns. Possibly the experiments have other objects in 
view, but the cars now being built are apparently intended 
for use at present between the towns named. 

The notice in the North Mail of the 7th inst. gives the 
idea tbat the experiments which bave already been made 
have not been so successful as might be wished, or was 
anticipated, and rumour in the Hartlepools has for some 
time been busy with the results achieved up to date, and 
with the prospects of success in the continued experiments. 
It was anticipated that the new service would have been 
available at the beginning of the year, but a start has not 
yet been made, and the North Mail now announces the 
placing of a contract with the Wolseley Motorcar Company, 
of Birmingham, for two large four-cylinder petrol engines, 
each capable of giving not less than 95 b.h.p. 

The scheme is one of great importance to railway com- 
panies generally, and is being watched with considerable 
interest both in this country and abroad; and should the 
North-Eastern prove successful with its experiments, there 
will, no doubt, be many imitators in the field in a very 
short time. The object of the experiment is to give a 
better and quicker service, with a greater ratio of paying 
load to total load than has hitherto obtained. Up to the 
present time trains for local service have often been of 
much greater capacity than the requirements demanded, 
and such that the traveller has, almost naturally, come to 
look for a compartment for himself alone. It is desired 
now that this disproportion between the paying load and 
the total load shall be reduced as much as possible, and 
saloon cars, carrying only one class of passenger, and 
constantly running between the two stations, are to be 
used. The service to be given will therefore approximate 
to that of the tramway service, with the differences that 
the railway company will not be able, as at present con- 
templated, to pick up passengers at intermediate pointe, 
but wiil, on the other hand, be able to give a much quicker 
service between the termini. | 

As is well known, the North-Eastern Company's experi- 
ment is being made with cars which are entirely self- 
contained, the power for traction being generated on the 
ear by a petrol engine, transformed into electrical power 
by a dynamo direct coupled to the engine, and reconverted 
by electric motors geared to the axles of the car. Such 
au arrangement, on the face of it, appears to the engineer 
with an eye to efficiencies as a horrible example of how 
not to do it. The double conversion naturally results in & 
certain loss of power On the other hand, the operation 
and control of a car is far more easy and effective on the 
electrical side. It is necessary that the driver should 
always be at the front end of the car in whatever direction 
it may be travelling, and the flexibility of electrical means 
of operation render this very necessary condition easy of 
attainment. Hence, other things being equal, the conver- 
sion to electrical power and subsequent reconversion are 
justifiable. In any case, however, the experiment is not 
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one that can be judged from the engineering standpoint 
alone. The experiment can only be judged from the 
takings at the booking offices. : 

It may be noted that the experiment is a continuation 
of the ordinary working arrangement of a railway, in that 
the car is self-contained, and must be distinguished from 
methods of operation in which power is supplied from 
outside at any point on the route. As such it is an 
attempt to perpetuate a method of working which has 
already suffered somewhat heavily from competition with 
the alternative method, and which is likely to suffer still 
more if the present experiments are unsuccessful. It may, 
therefore, be of interest to contrast the arrangements, 80 
far as they have become available, with those of a line where 
the cars or trains are not self-contained. 

Since the mechanical power has to be generated and 
undergoes two subsequent conversions before being applied 
for tractive purposes, the machinery to be provided on the 
self contained car is at least as 3:1, and the weight of the 
extra machinery must add greatly to the weight of the 
car. It is said that the weight of the North-Eastern Rail- 
way car is nearer 40 than 30 tons when fully loaded with 
52 passengers and its equipment. If we take the weight 
at 56 tons we get an average of 1,550]b. per passenger, and 
the paying load is only 9 per cent. of the total, assuming 
an average weight of 140lb. per passenger. 

From recently published statistics relating to the accele- 
rated service on the Liverpool Overhead Railway (see 
Electrical Engineer, Sept. 19, 1902), we find that a train 
composed of two motorcars and one trailer, carrying 154 
passengers, weighs 55 tons, or about 800lb. per passenger, 
and that the paying load is 17:5 per cent. of the total load. 
Hence the self contained car of the North-Eastern Railway 
is handicapped by a weight per passenger carried which 
is 95 per cent. greater than that of the Liverpool Overhead 
Railway, and the ratio of its paying load to total load is 
little more than balf that of the latter named line. This 
is a formidable handicap, and it is only fair to consider 
that the increased weight is largely, if not entirely, due to 
the self-contained charatter of the car. 

Some further information regarding the character of the 
service likely to be obtained from the North-Eastern Rail- 
way Company’s car may be obtained from a comparison of 
the proposed power equipment with that of a Liverpool 
Overhead train for the accelerated service. Each train of 
the latter, consisting of two motorcars and one trailer, 
is equipped with four 100-b.h.p. motors, giving about 
7:235 8 per ton when fully loaded. The petrol engine 
on the North-Eastern Rail way car is to be of 95 bhp, 
and assuming ordinary efficiencies for the dynamo, gearing, 
and motors, the power available will be about 75 b.h.p., 
or 2 b.h.p. per ton. This equipment per ton weight is less 
than one-third of that of the Liverpool Overhead train, und 
would seem to indicate that either the North-Eastern 
Railway ear is very much under-equipped, or that the 
Overhead trains are provided with greater power than is 
necessary. A glance at the published curves of a trial 
run between Toxteth and Brunswick Docks, however, 
shows that there has been no excessive extravagance in the 
poe equipment of the Overhead line, since the electrical 

orse-power supplied varies from about 360 to about 200 
with a speed never exceeding 35 miles per hour. 

This comparison, of course, is made with what is 
intended to be a very fast service, where the short runs 
between stops necessitate more than ordinary acceleration 
to comply with the requirements, and there may be an 
conditions which justify the lower rating of the North- 
Eastern Railway car per ton weight. , 

Another interesting matter connected with the experi- 
ment is the introduction of the petrol engine for regular 
service on railways. This, no doubt, is due in the present 
case to the comparative ease in storing fuel and the absence 
of steam-raising apparatus. It will be of interest to watch 
the behaviour of these engines in the servive for which 
they are intended, to ascertain whether they can be counted 
upon for the reliability which has raised the steam loco- 
motive to its present high position. The North-Eastern 
Railway deserve credit for their pluck and perseverance 
in their endeavour to meet present and potential competi- 
tion, but the salí contained. car has some disadvantages 


properly compensated therefor. 


which will have to be taken into account. Meantime, for 
the local service for which the cars are intended, the 
remody for the loss of traffic is at hand, and is indicated 
by the methods of operation adopted by the railway com- 
pany’s successful competitor. These methods are not under 
exclusive control. 


1 —— 
TESTING OF RECORDING WATTMETERS. 


One of the chief aims of central-station engineers should 
be to reduce to the lowest possible figure. the losses in the 
distributing system, as was emphasised in the discussion of 
Messrs. A. D. Constable and E. Fawcett's paper at the 
Institution recently. A contributing element towards 
these losses is the tendency of the consumers' meters to 
under-register at light loads. 

An article published by the Electrical World from the 
pen of Mr. W. J. Mowbray is, therefore, especially 
interesting, as he therein describes a method of testing 
recording wattmeters on the consumers’ premises by means 
of a specially constructed portable test meter. His plan is 
to use a peripatetic standard meter essentially similar to 
the meter tested. The system uses as a portable test meter, 
a Thomson recording wattmeter with the recording 
mechanism omitted, and having several special features, 
one of which is designed to secure quickness ia con- 
necting and manipulating. A double field winding is the 
principal and fundamental feature of the instrument, 
aud is designed to render errors due to changes in 
friction and vibration so small as to be negligible. 
This double winding gives three or four current scales, the 
advantages of which may be compared to those obtained 
by using a three-scale milli-voltmeter and shunt instead of 
a single-scale ammeter. Errors caused by using the stan- 
dard before the temperature, and consequently the resist- 
ance, of the potential circuit has become normal, would 
ordinarily be avoided by connecting the potential circuit 
on its normal voliage and allowing it to remain thus for at 
least 15 minutes. This would occupy too much time, the 
object being to get through with the test as quickly as is 
compatible with accuracy. This heating is best accom- 
plished by connecting the potential circuit of the standard 
to a voltage double that for which it is rated for a time of 
14 minutes. Where this double voltaye is not to be had, the 
normal voltage is applied to the two halves of the potential 
circuit in multiple for a time of 14 minutes as before After 
heating by either of these methods, the standard is given ite 
normal voltage and connections, and is then ready for use. 
The standard is intended to be used principally on direct 
eurrent, but can also be used with very slight error on 
non-inductive alternating current—that is, with a lamp 
bank or water resistance load. It must not, however, be 
used on inductive alternating-current circuite, except it is 
With the exception of 
the double field winding, the sight method of determining 
the percentage accuracy of the consumer’s meter is the 
most important feature of the instrument. The principal 
saving of time when using the standard is due to the fact 
that the speed of the consumer’s meter is compared directly 
with that of the standard, the per cent. fast or slow bein 
determined immediately by the use of a circular scale an 
pointer within one-fifth of 1 per cent, without having 
recourse to either slide-rule or stop watch. The cost of 
the standard is said not to exceed £8 as against £34 for a 
first-class shunt meter and voltmeter. 


a e 
PERSONAL. 


The Harrogate Town Council have granted increases of salary to the 
assistant engineer and other members of the staff. 

Mr. F. J. Rynd, chief assistant engineer, Portsmouth electric light 
central station, has resigaed his position in order to take up a post 
with the Electrics] Company, Limited, of 25, Victoria-street, S. W. 

Mr. C. W. Shepherd, tramway traffic superintendent of Bradford, 
has been appointed to a similar position in Edinburgh at a salary of 
£500 a year. 

Mr. F. O. Sellons, of Wandsworth, has been appointed engineor-in- 
charge at the County of Durham Electrical Power Distribution Oom- 
pany e main station at Gateshead. 
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SUPPLY IN BULK. 


During the past four or five years the question of the 
supply of electrical energy in bulk from central stations 
capable of dealing with large outputs, has engrossed the 
attention of electrical engineers and financiers who have 
had sufficient faith in their schemes to spend large 
sums of money in the promotion of Bills in Parliament. 
These Bills have in committee been strongly opposed 
by local authorities who either own or wish to establish 
electricity works in their areas. In spite of this 
opposition, the power distribution companies have been 
successful in getting parliamentary powers, and have, 
in certain cases, commenced to give supply of elec- 
trical energy. The term “supply in bulk," however, 
may be taken to mean two totally distinct things Its 
real meaning is evidently the supply at wholesale rates to 
an undertaker, who then retails the supply to smaller con- 
sumers. After debate in committee, the term has also 
been applied to supply given to consumers of electrical 
energy taking more than a certain quantity per annum. 
If the present state of these power distribution companies 
at work be investigated, it will be found that the first class 
of the supply in bulk is not much in evidence, but that some 
companies are earning good revenue from consumers of the 
second class. In fact, we have seldom seen terms offered 
to local authorities for a power supply in bulk which are 
sufficiently favourable to warrant consideration. An excep- 
tion to this, however, is that of the Willesden District 


Council, who at their last meeting practically adopted an 
| agreement with the North Metropolitan Electric Supply 


Company. The terms are exceptional, and are given some- 
what in detail elsewhere in this issue. The Willesden 
Council have practically completed their generating works at 
a considerable outlay, and had been advised by their engineer 
to supply at rates which would involve considerable annual 
deficiencies during the first three years’ working. It was 
originally intended that the Council should construct and 
work electric tramways within their area, but this they 
did not get powers to do, the tramway orders going to an 
allied company of the North Metropolitan Electric Supply 
Company. This latter company has also parliamentary 
powers to construct large generating works within the 
Willesden area. By the agreement above referred to 
they have adopted the alternative of purchasing the 
new works of the Willesden Council, at the same 
time agreeing to supply for definite terms of 
years all the electrical energy required by that 
Council. Instead of the purchase being in cash, the 
Council will only receive now 5 per cent. on the capital 
outlay, and the works will then become security for the 
regular payment of the interest and repayment of loan 
instalments as they become due. The charge to be made 
for the supply in bulk is briefly as follows, and is based 
on the maximum demand system. Thus the Council will 
pay threepence-halfpenny for the first one hundred units 
used per quarter per kilowatt of maximum demand, and 
one penny per unit for all electrical energy in excess of 
this. Over and above the charge so arrived at there will 
be discounts on the penny rate in proportion to an increase 
in the load factor of the supply. We believe we are correct 
in saying that these discounts commence when the load 
factor exceeds 13 per cent. An example of this is the public 
lighting, which will be supplied quite separately from the 
private lighting. Mr. Ruthven Murray, the Council's 
engineer, estimates that on the above scale the charge per 
unit for street-lighting will be as low as O'8d. These 
charges are based on the records of meters in the generat- 
ing station, so that the Council will have to pay for all 
energy lost in distribution, including the losses in the 
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transformation from three-phase to direct current at the 
main sub-station two miles away. We need only add that 
the supply terms are lower than the Council’s engineer 
estimates be could generate at were the works used to 
supply the lighting load only. It will be seen from our 
report elsewhere that besides this the North Metropolitan 
Electric Supply Company has guaranteed the Council 
against any loss in their retailing business during the first 
three years. The agreement does not prevent the Council 
from erecting new works at later date, but it is not likely 
that it will pay them to do so. From the company’s point 
of view, the agreement has the advantage that they obtain 
immediately generating works equipped with low-frequency 
three-phase plant, such as is required for their business, 
at a price they could not instal it themselves. This 
statement will, of course, be repudiated by the engi- 
neers of the company, but it is in accordance with 
all previous records. In fact, the agreement is a fair 
and reasonable one to all concerned. Unfortunately, 
it is hardly a precedent for other agreements between 


power distribution companies and local authorities, because 


the exceptional circumstances are so many. For instance, 
the supply in bulk has not to be transmitted to a distance 
before distribution. It is refreshing to see that any false 
ideas on municipal trading have not prevented the 
Willesden Coancil from adopting the advice of their elec- 
trical engineer and Electric Lighting Committee. 


a mr enn a a e ae 


FORTHCOMING EVENTS. 


MONDAY, APRIL 20. 


Junior Institution of Engineors.—At 5 p.m., visit to the Brook 
Green works of the Incandescent Electric Light Oompauy. 


TUESDAY, APRIL 21. 
Institution of Civil Engineers.—At 8 n as ordinary meeting. 
Paper: ''The Decay of Metals," by rs. J. T. Milton and 
Wm. J. Larke. - 


Institution of Electrical Engineors (Manchester Section).—At 
7.30 p.m., ordinary meeting. Paper: The Carriage of Goods 
en Electric Tramways,” by Mr. A. H. Gibbings.—At 7.15 p.m., 


. annual general meeting. 
| WEDNESDAY, APRIL 22. 
Electro-Harmontio Sooiety.—At 4.30 p. m., at the Institution of 
Electrical Engineers, annual general meeting. 
Institution of Electrical Engineers (Binningham  Seotion).— 
Ordinary meeting. 
THURSDAY, APRIL 23. 
Royal Institution.—At 5 p.m., Prof. Dewar on Hydrogen: 
Gaseous, Liquid, and Solid.” (Lecture I.) 
institution of Electrical Engineers.—At 8 p.m , ordinary meeting. 
Adjourned discussion on Mr. M. B. Field’s and Messrs. A. D. 
Constable and E. Fawsett’s eps If time permit, Divided 
Multiple Switchboards: An Efficient Sip coa: System for the 
World's .Oapitale" by Mr. W. Aitken. e announcement of 
the Council nominations for the Oouncil 1903-4 will be made at 
this meeting. | 
orth-East Coast Institution.—At 7.50 p. m., general meeting at 
Sunderland. 


mm of Mechanical Engineers.— Anniversary dinner, Hotel 


Society of Arts (Indian Section).—At 4.30 Le Paper: The 

Province of Sind, by Mr. Herbert Mills Birdwood. 
FRIDAY, APRIL 24. 
Institution. —At 9 p. m., the Hon. R. J. Strutt, M. A., on 

'* Some Recent Investigations on Electrical Conduction.” 

Junior Institution of Engineers.—At 8 p.m., ordinary meeting. 
Paper: The Effect of Design on Methods of Construction from 
a Oontractor's Point of View," by Mr. R. W. Newman. 


Physical Sooiety.—At 5 p.m., ordinary meeting. Papers: 
“Exhibition of Elementary Apparatus,” by Mr. ft; An 
Electrical Thermostat, by Mr. H rwin ; ''Dimensional 


Analysis of Physical Quantities and the Correlation of Unite,” 
by Mr. A. F. Ravenshear; Note on the Dimensions of 
Physical Quantities,” by Mr. R. J. Sowter. 

Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. President's address. Paper: ‘‘ Education of Engineers 


in America, Germany, and Switzerland," by Prof. W. E. Dalby. | 
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ON ELECTRONS * 
BY SIR OLIVER LODGE, F.R.S., VICE-PRESIDENT. 
(Continued from page 527.) 


Justification for Electric View of Matter. But now what 
justification is there for the extraordinarily far-reaching 
hypothesis that the electrons constitute matter, that atoms 
of matter are composed of electric charges, that the funda- 
mental inertia property of matter is identical with self- 
induction? There is the reasonable philosophical objection 
to postulating two methods of explaining one thing. II 
inertia can be explained electrically, from the phenomena 
of charges in motion, it seems needless to require another 
distinct cause for it also. But this is not all that can be 
said; it is quite possible that direct experimental proof will 
be forthcoming before long. A method suggested by Prof. 
J. J. Thomson had reference to the proportion of radiation 
to thermal energy developed when corpuscles encounter a 
target which suddenly stops them. In so far as they con- 
sist of non-electric matter they would produce only heat 
by their dead collision, without any direct generation of 
ethereal waves. In so far as they consist of electric charges 
they would disperse a certain am^unt of radiation energy, 
and so the proportion of radiation to heat might affoid a 
criterion. Hitherto, however, no adequate measurements 
have been made in this direction. 

But there is another more likely avenue to a conclusive 
result. We know that when an electric charge moves 
with a speed approaching that of light its inertia is 
theoretically no longer constant, but rapidly increases and 
becomes infinite when the light velocity itself is reached, 
at least on the orthodox and accepted theory ; and rather 
complicated and not quite accordant expressions for this 
high-speed inertia have been calculated by several mathe- 
matical physicists. See Appendix K for a discussion of 
this difficult subject. 

It is possible that in certain cases of the production of 
cathode rays a speed not far short of that of light may 
be reached and the increased inertia observed. Such an 
experimental determination has been seriously and quite 
recently undertaken by Prof. Kaufmann, who employed 
the method indicated above (Part 3) of comparing simul- 
taneously the electric and the magnetic deflection of the 
same set of rays submitted alternately or simultaneously 
to an electric and a magnetie field. Thus, the velocity and 
the e/m ratio are both known, and Kaufmann concluded that 
when the speeds approached perceptibly near the velocity 
of light the electro-chemical equivalent m/e increased by 
just the amount required in accordance with pure electric 
theory—the theory which attributes the whole of inertia 
to electric influence. There appeared to be no quantitative 
room for any extra inertia, such as that of an inert particle 
of non-electric matter travelling with each 1 retain- 
ing its inertia constant at all speeds, and so contributin 
nothing to the rise of inertia perceived when the peed 
approaches within hail of that of light. 

t is too soon to be sure whether these results are trust- 
worthy or not. The attempt is brilliant,, and it can hardly 
be doubted that before long evidence will be forthcoming, 
on this and on other lines, which will enable us to accept 
or reject the hypothesis of the electric nature and unifi- 
cation of matter. Meanwhile the hypothesis is in itself. 
so probable that it is justifiable to attempt to look ahead 
and observe some of the consequences of the view that 
all atoms of matter are built up of the same fundamental 
unite, and are composed of aggregates of a definite 
number of variously grouped negative and positive eleo- 
trons, arranged in kinetic patterns and keeping apart by 
reason of the vigour of their own orbital motions. 

At first it is not easy to do more than imagine the 
electrons to be statically grou into regular patterns ; 
arranged it may bein triangular or square or h nal 
order; with other allied three-dimensional possibilities 
familiar to students of crystallography. See, for instance, 
William Barlow, British Association Report, p. 731 ; also 
Lord Kelvin, Phil. Mag., March, 1902, and elsewhere. 

On Chemical and Molecular Forces.—The force of chemical 
affinity has long been known be electrical. Ordinary elee: 
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trical attraction between charged bodies may be called 
molar chemical action; only there is no combination in 
ordinary cases, because the opposing charges spark into 
one another, and so.the attraction ceases when a certain 
proximity is reached. "The idea that chemical forces are 
really electrical is as old as Sir Humphrey Davy. 

Real chemical attraction occurs between two atoms, each 
of which contains an odd number of electrons—one extra, 
or it may be more than one extra, electron of given sign. 
Such an atom has a centre of force whereby it can 
attach itself to other atoms and enter into pairing or 
chemical combination with them. It is probable that a 
5 charge is an excess, and a positive charge a 
detect, and that when pairing occurs the excess charge of 
one fills up the deficiency of the other, and composes a 
complete and neutral molecule. 

Union of this kind, however, never seems quite as 
strung and permanent as the union of the electrons in 
the atom itself: the molecule easily separates at the same 
place again under the influence of decomposing influences, 
and does not seem able to split up in other ways into 
new substances; except in organic chemistry, where 
various modes of splitting up a complex molecule can 
be brought about, and are practically utilised for the 
generation of new compounds—e.g., 


CH,.CH, = C;H,.H. 


It is probable that the same sort of thing is possible with 
simple bodies, but that the so-called “elements " constitute 
a peculiarly stable group, the ingredients of which so far 
have only partially been reassociated into isomeric or 
allotropic forms, and have not yet been detached from 
each other. . | | 

When chemical. combination occurs between two 
oppositely charged atoms, there is no electric discharge 
between them: the two atoms retain each its own 
charge, and cling together for that reason. When they 
are separated each is an ion, and possesses its appropriate 
charge. | 

It is possible to charge an assemblage of neutral molecules 
with an excess or with à defect of one or more electrons, by 
processes of ordinary electrification, but the attachment of 
these supernumerary electrons is loose—and they can be 
shaken away by the agitation of ultra-violet light and in 
many other ways. Even splashing of liquids into spray 
shakes some loose. And in the case of massive molecules 
. their mutual. collision or agitation under the influence of 
ordinary temperature is sufficient to shake away some of 
the loose electrons, which then fly off tangentially with 
whatever orbital velocity they may bave had, giving rise 
to phenomena recently discovered under the name of radio- 
activity (see Part VII.). 7 

Molecular Forces—Cohesion —But there is another kind 
of adhesion or cohesion of molecules not chemical, but 
what is called molecular. This occurs between atoms not 
possessing ionic or extra charges, but each quite neutral, 
consisting of paired-off groups of electrons. At any 
moderate distance the force of attraction between paired 
electrons will be next to nothing, but at very minute 
distances it may be very great, ranging up to something 
almost indistinguishable from chemical combination, except 
that the cling will be a weak cling at a multitude of points 
instead of an intense cling at only one. Consider the outer 
surface of an atom consisting of a regular group of inter- 
leaved electrons of alternately opposite sign. Its equi- 
potential surfaces will be dimpled or corrugated or pimply 
sheets, which at a little distance away will be almost 
plain, the dimples increasing rapidly in depth, and becom- 
ing like the cover of a mattress when something less than 
molecular distance, something approaching the internal 
electron distances apart, is reached. Two such atoms will 
therefore tend to settle down with their equipotential 
surfaces adjusted into uniformity, the pimples of the one 
fitting into the hollows of the other, and this is the state of 
things suggested by the facts of cohesion (Fig. 5). 

To investigate the actual law of force would be difficult, 
and too many assumptions would have to be made for the 
geometrical arrangement of the electrons in the adjacent 
atoms; it could only be approximate, because we should 
probably, at least in the first instance, have to assume a 


| atom more or less ; it will cause 
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static distribution. Nevertheless, the attempt might be 
instructive, and might in a developed form be suitable for 
an Adams prize essay It is quite plain, however, that the 
result would be a force rapidly increasing and becoming 
great at small distances, and practically nil at any per- 
ceptible distance. Molecular forces on this view are 
electrical, just as much electrical as are chemical forces ; 
but they occur between chemically saturated molecules, 
and are due to the interaction or distant influence of paired 
electrons on each other across molecular distances. Ions 
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A 
FIG. 5.—Ordinary Oohesion between Two Neutral Atoms, A and B, each 
atom consisting of interleaved electrons of opposite sign, depicted 
in any convenient way. 


cannot thus combine, because, if they were oppositely 
charged, their combination would be chemical, and if they 
were similarly charged they would strongly repel each 
other. But if ions arrive at a metallic electrode, or are 
provided with other means of passing on their free charges, 
they cease to be ions, and then they can and do combine 
molecularly with each other. It is, of course, possible for 
an ion to have more than one free electron, forming a dyad 
or a triad radical; and the way in which a neutral group 
can receive and, by rapid readjustment, pass on an extra 
foreign electron, reminding one of the readjustment of the 
films in a lather when one compartment bursts, is doubtless 
instructive. 

The effect of electric polarisation on such a neutral 


group of electrons is noteworthy. The effect of a charged 


body in the neighbourhood is at once to disturb the 
equilibrium and to disturb the grouping throughout the 

the negative electrons to 
protrude slightly on one side and the positive on the other 
(see Fig. 6). If two molecules were beyond each other's 
molecular range, and if the neighbouring surfaces could by 
any means, by the supply of electricity from without, be 
oppositely electrified, the forces of cohesion would be 
intensified momentarily by something akin to chemical 
forces, and cohesion would set in over ultra-molecular 
distances. This appears to be what goes on in a “ coherer.” 
The opposite charges cannot be maintained electrostatically 
between two neighbouring metallic surfaces, but they can 
be imparted with a sudden jerk or disruptive discharge or 
received electric impulse; and these are the things which 
are effective in promoting cohesion. . 
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Fic. 6.—Two Polarised Atoms, polarised in different ways ; illustrating 
j also electrically intensified cohesion. 


In the diagram herewith, Fig. 5 represents a couple of 
atoms with interleaved electrons of opposite sign in square 
order, the atoms being within range of one another and so 
cohering by molecular or non-chemical forces. They have 
adjusted themselves into a sda position, but a shear 
through half the distance apart of the electrons would 
disintegrate them. An angle represented by half the 
electron distance divided by the molecular distance is, 
therefore, a measure of the maximum distortion of a 
substance.. Fig. 6 shows a couple of atoms both elec- 
trically polarised, as by a positively charged rod held above 
both. The constituents of C are polarised into hexagonal 
order—an effect such as might also be caused by lateral 
pressure in some cases; the constituents of D are in 
diagonal square order, which has the effect of violent 
electric polarisation. The atoms C and D are therefore 
clinging by forces much stronger than ordinary cohesion 


. voltages. | 


. wire would consequently be put in. (The smallest nickeline 
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at that distance would have been. 
adjacent atoms of a momentarily polarised coherer. It 
is not to be supposed that the electrons need really ever 
be disturbed more than an almost imperceptible amount 
in order to produce this chemical cohesion effect. 


(To be continued. ) 


——— — — — Íü— 


FIELD REGULATION WITH SEPARATE 
EXCITATION * — 
BY CARL KINZBBRUNNER. 


It is often desirable, especially in test-room and 
laboratory work, to be ‘able to regulate the field current 
of a dynamo within very wide limits. In such cases the 
magnets are usually separately excited, and a continuous 
variation of the excitation is required. When the-necessary 
reduction in current is obtained by means of a resistance 
in series with the field winding, the amount of such 
resistance is often excessive, especially with higb exciting 


Thus a dynamo excited at 500 volts, and having a normal 
exciting current of 5 ampere, would require a resistance 
of 9,000 ohms to reduce the exciting current to -05 ampere— 
i. e., to 10 per cent. of the normal. At the same time, a 
sufficiently small wire for such small currents as 5 to 
'05 ampere would not be mechanically safe, and a larger 


m 
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wire usually employed is 5mm. diameter, and this will 
carry a maximum current of about oneampere). In such a 
case as the above it would be more satisfactory to employ a 
regulating resistance arranged as in Fig. 1. The resistance 
is connected directly across the exciting mains, L, II. The 
exciting winding is connected at one end to one of the 
mains, and at the other to the switch arm. It is obvious 
that with this arrangement the amount of regulation is 
independent of the value of the regulating resistance, for 
a voltage drop equal to the whole exciting voltage takes 
place across the resistance, and by connecting the magnet 
winding to a sufficiently small fraction of the resistance 
the exciting current may be reduced to any required 
extent. 

The energy wasted in the resistance is not dependent 
on the exciting current, as in the case of a series resistance, 
but depends simply on the amount of the resistance, W. 
The actual loss is in all cases greater than that in the 
series resistance, for with W=0 the watts lost = œ, and 
only when W = œ is the loss reduced to that in the corre- 
sponding series resistance. This fact is, in many cases, 
sufficient to prevent the use of this method in practice, 
though in laboratory work, and in the case of certain 
boosters in which a very wide voltage variation is required, 
the energy loss is of minor importance. 

The subdivision of the resistance depends on the value 
of the ratio of field-winding resistance to regulating 
resistance, W. If this ratio is great, the exciting current 
will increase almost proportionately to the value of the 
resistance, W,, in parallel with the field winding. In 
other words, if the separate steps of such a resistance are 


* From the Elektrotechnische Zeitschrift, March 26, 1903. 


They represent | made equal, the exciting current will rise and fall pro- 


portionately to the number of steps in use. Thus a 
resistance having 20 equal steps would enable the current 
to be reduced to 5 per cent. of its full value in steps’ of 
5 per cent. If, however, as would usually be the case, the 
regulating resistance i& made equal to or only slightly 
greater than the field-winding resistance, the relation of 
the resistance, W,, to the current will no longer be a 
straight-line one Fig. 2 shows the curves connecting 
eurrent and amount of regulating resistance in circuit for 
various values of the ratio of winding resistance, Win, to 


EXCITING CURRENT 


regulating resistance, W. These curves can be used in 
determining the separate steps with any given normal 
exciting current. The method of determining the different 
Steps for a booster regulating resistance is shown 
in Fig. 3. The machine in question gives about 3 kw. 
at 20 to 140 volts. Excitation is at 440 volts, and 
the resistance of the magnet winding is 880 ohms, making 
the maximum exciting current 5 ampere. This current 
has to be reduced to ‘03 ampere in 11 steps. If this 


regulation had to be obtained by a resistance in series with - 
the magnet winding, 13,000 ohms would be required. 
Assuming that a parallel regulator of 1, 760 ohms—i.e., 
magnet winding resistance—is employed, the 


double the 


MAXIMUM REGULATOR CURRENT 


EXCITING CURRENT 
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regulator will absorb about 110 watts. Curve I. (Fig. 3) 
shows the relation between the amount of parallel resist- 
ance, W,, in use and the exciting current, whilst Curve II. 
gives the maximum currents carried by the different steps. 

In conclusion, it may be pointed out that by the ‘insertion 
of a switch in the regulator, W, the direct opening of the 
shunt circuit, and the consequent dangerous inductive rise 
in voltage, is prevented. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


5875. Is it customary for electric light companies to charge a consumer 
with the loss of current due to having it to transform from 2,000 
volta down to 200 volts in order to oblige the company, as they 
have no low-tension mains at hand? The high-tension mains are 
about 30ft. from the customer's main switch and fuses.— 
ENQUIBER. 


576. I find on testing & private installation (working at 220 volts 
direct current) with the ordinary battery and voltmeter test a 
leak to earth on both mains as follows: from + to E ‘26 volt, 
from: to E ‘56; total reading of battery, 1°48. The resistance 
of voltmeter coil is 175°5 ohms. Is there any method of finding 
position of faults without resorting to cutting of mains? Lead - 
sheathed twin wire used throughout.—N. W. 

ANSWERS, 


Question No, 568.—A large contract for incandescent lamps has to be 
placed. This contract extends over a period of two years. What 
guarantees should be obtained from contractors as regards life 
and efficiency, and which of these two should be given the 
greatest prominence ! 

Answer to No. 568 (awarded 78. 6d.).—The subject of 
lamp efficiency is one which in England has received far 
too little attention since the commercial use of 200-volt 
lamps commenced, too much attention having been given 
to the production of a lamp with a long life. It seems 
almost unnecessary to point out that one should receive as 
much attention as the otber, and that the best lamp to buy 
is the lamp which combines both these qualities in the 
right degree and is at the same time not excessive in price. 
In America, far more attention has been paid to efficiency, 
with the result that the lamp which, when bought under 
ordinary retail conditions and not specially sold for testing 
purposes, comes out best when tested for life efficiency and 

rice is of American make. Mr. Voysey, the London 

rporation’s expert, has made a considerable number of 
experiments on all makes of lamps. It is to be hoped 
that he will shortly publish his results, which will confirm 
the above statement with regard to American lamps, and 
may perhaps make English manufacturers look into their 
methods. Some English lamps at present in use upon the 

Westminster Company's circuits are taking no less than 

six and in some cases even seven watts per candle. Their 

life is certainly very long, but it is also very uneconomical. 

To insure obtaining the best lamps when asking for 
guarantees I have e up the formula given below, the 
answer to which is the cost of one candle-power hour. 

Cost of one candle-power hour = +. 

Cost of lamp in pence = a. 

Cost of current in pence = b. 

Life of lamp in hours =c. 

Average watts consumed = d. 

Average candle-power during life = v. 


6 € 


It will be seen that this formula includes the cost of the 
lamp, the cost of the energy consumed, and the amount of 
light obtained. The consumer wishes to buy candle-power 
hours, and he desires to obtain these as cheaply as possible. 
The lamp which gives the best — i. e., the lowest—value to 
z is the best lamp for him to buy, quite irrespective of the 
variation between the cost of this and any other lamp. A 
guarantee must also be obtained to ensure that the con- 


E 


tractor keeps the above. Avery good system is to 

that the contractor shall accept a price for his lamp which 
bears the same relation to his original price as the result 
aotually obtained for z bears to the z he originally 
guaranteed—tbat is to say, that if his lamps are 5 per 
cent. below guarantee, his price will be 5 per cent. below 
contract price. No other guarantees than these two need 
be asked for. It must, however, of course be stipulated in 
the specification how large a percentage of the lamps 
supplied shall be tested for the purpose of obtaining the 
value of z; 7 to 10 per cent. are very good figures, and 
while protecting the contractor do not involve too much 
bother in carrying out the test. 

Mr. Bailey an extremely able paper on the subject 
of lamp testing at Cincinnati in 1902, and the teste which 
he carried out, and the results of which are given in this 
paper, were complete and exhaustive. In obtaining æ the 
current taken by the batch of lamps should id ak through 
an integrating wattmeter, and photometric readings should 
be taken at least every six bours, so that tho average 
candle-power may be obtained with a very fair amount of 
accuracy.—A. 


Answer to No. 568 (awarded 7s. 6d.).—In framing a 
specification for incandescent lamps no fixed values for 
guaranteed life and efficiency should be laid down. The 
contractors tendering should, however, be asked to state 
in their tender what life and efficiency they are prepared 
to guarantee. Then the framer of the specification ia able 
to judge the different types of lamps on their merits with 
due regard to life, constancy of candle-power and efficiency, 
as well as initial cost. The extent to which the production 
of light remains constant during the life of the lamp is an 
important factor, but this information can only be obtained 
by an extended series of tests on a number of lamps of any 
one particular make. However, it will be sufficient if a 
clause in the specification states that the guaranteed life of 
the lamp is to be considered as that portion of the total 
life of the lamp during which the candle-power is not 
diminished by more than 30 bo 40 per cent. of the original 
candle-power. Too much prominence must not be given 
to high efficiency, for some tests made by Messrs. Siemens 
and Halske seem to show that lamps worked at from 
3 to 33 watts per candle-power in general have a greater 
average constancy in candle-power than lamps run at a less 
number of watts per candle-power. 

Another factor that really determines the value of any 
particular lamp to the consumer is the cost of electrical 
energy in connection with the circuit on which the lamp 
is to be used. Tbe cheaper tbe supply of electrical energy 
the more important the cost of lamp renewals and the less 
important the lamp efficiency, and so, conversely, the 
dearer the supply of energy, the more important the 
efficiency and the Jess important the cost of lamp renewals. 
This furnishes the answer to the latter part of the question 
as to whether the greater prominence should be given to 
the life or efficiency of the lamp. 

A rough idea of the relative values of the lamps to the 
consumer may be obtained as follows: For each lamp sub- 
mitted calculate the coot per candle-power hour from the 
following equation : 

Cost of light per candle-power hour 
cost of lamp 


—— — a ed 


+ (cost of energy per watt-hour x watts per candle- power). 
For example, suppose a 100-volt 16-c.p. lamp, costing 
1s. 6d. and taking 50 watts, bave a life of 600 hours and 
that a Board of Trade unit cost 6d , then cost of light per 


candle-power hour = = + 6x50 0.02064. 
16x600 1,060 x16 


Suppose, however, that a lamp is offered at the price of 
1s. that takes the same power as the other, but has a life 
of only 300 bours, then cost of light per candle-power hour 
sA y 9X90 . 92134. 

16x300 1,000 x16 

Hence the cheaper lamp would hardly benefit the 
consumer.—LL. R. L. 

Answer to No. 568 (awarded 58.).— Any stipulation with 
regard to the “life” of an incandescent lamp would be 
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useless unless coupled with certain conditions of running. 
The makers should guarantee the full candle-power at a 
certain number of watts per candle, the life of the lamp 
when run at this efficiency to be at least 1,000 hours. The 
difficulty will be in regard to the uniformity of the voltage 
at which the lamps are run, or, rather, as to how the 
makers can be assured that the lamps will not be over- 
run. The “efficiency” of an incandescent lamp is on 
a very sliding scale. By running a lamp at voltages 
over the normal we can make the efficiency vary 
between very wide limits. Unless the life of the lamp is 
taken into account, an efficiency test—that is, watts per 
candle—is of very little use. If possible, a guarantee 
should be obtained from the makers that the lamps will 
not only run at a certain efficiency when new, but that 
after. running a given number of hours the falling off will 
not exceed a certain amount. The writer had occasion to 
use a cheap brand of lamp—110 volt, 16 ¢.p., price 7s 6d. 
per dozen. These lamps, when new, gave a remarkably 
good test when carefully measured on the photometer, but 
in a short time became so blackened as to be practically 
useless Probably the best course is only to ask reliable 
firms to tender; unscrupulous traders will accept any 
conditions in order to obtain a contract. Many 
guarantees are not worth the per they are 
Written on. Clauses should, however, inserted as to 
size of bulb (some fittings look bad with an abnormally- 
sized lamp), correct fitting of the cups, and if any are 
required with os that these are well made. In 
some brands of lamps having lug terminals these connec- 
tions are anything but satisfactory. When we have a lot 
of lamps de ivered they are all examined, and the makers 
have never refused to replace any that have been found 
faulty. As to whether the “life” or the “ efficiency ” 
should have the greater consideration, depends very largely 
upon the cost of electrical energy where the lamps are to 
be used. If the watts are dear, a high efficiency at tho 
expense of a shorter life, while if the watts are cheap a 
little more may be wasted in the lamps so that a longer 
life for the lamps may be obtained. Generally, it is not 
advisable to under-run the lampe ; on the contrary, with a 
good bfand of Jamp, where the potential is kept fairly 
constant, théy may be run at 2 or 5 per cent. over the 
normal voltage with advantage. This is really a commercial 
question, and must be considered on its merits for eac 
particular installation. —M. M. 
Question No. 569.— Has that curiosity of the text-books, the unipolar 
dyn$mo," any commercial use; and, if so, what is its practical 
arrangement ! 
Best Answer to No. 569 (awarded 10s.).—It is rather 
unkind to call this beautiful machine a “curiosity of the 


of the cylinder. The cylinder type is more common, as a 
higher voltage can be obtained from a smaller and more 
compact machine. The armature is usually of iron or steel, 
to keep down the reluctanee of the magnetic circuit. 

Fig. 2 is a sketch, approximately to scale, of a machine 
which the writer recently saw in use for testing purposes. 
The bore of the external magnet is 11łın. diameter an 
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12in. long parallel to the shaft. The internal magnet 
is 10jin. diameter and the armature is lin radial thick- 
ness, leaving ;,in clearance inside and outside. In this 
case the armature was of gunmetal, but the small weight 
of copper on the magnets was, nevertheless, very striking. 
The rated output was 6,000 amperes at three volts. Wiener 
in his." Dynamo-Electric Machines" goes fully into the 
design of a generator of this type for 500 kw., 10 volta, 
30,000 amperes, 1,000 revolutions per minute. Its weight 
is only 10,000lb., which is remarkably low for 300 kw., 
and this weight is nearly all iron. Of course, the great 
drawback is the fact that the armature can consist only of 
| one single conductor, which makes it impossible for it to give 
anything but a low voltage; but for testing and for some 
kinds of electro-chemical work they are ideal The wear 
is very small, it is practically impossible to burn them out, 
and as there is no commutator there can be no sparking 
troubles. The armature is so simple and mechanical that 
it can be run ata very high speed, which is some help 
towardg overcoming the low-voltage difficulty, and it seems 
rather surprising that nothing has been done in the way of 
running those machines direct-coupled to De Laval steam- 
turbines at a speed of 20,000 to 30,000 revolutions per 
minute.—W. 

Answer to No. 569 (awarded 7s. 6d.).—Unipolar 
dynamos are used commercially for electroplating and 
electrolysis. Owing to the fact that they are essentially 
machines with a one conductor on the armature, 
they are generally capable of giving only two or three 
volts pressure and a very large current. The latest and 
best machine of this type is that manufactured by Messrs. 

A. Parsons and om It is stil a single-conductor 
machine, but aa it is coupled to a steam-turbine, it is driven 
at a very high s and a pressure of eight to ten volts 
is obtained. e great advantages of such machines in 
having no laminated armature and no commutator and 
being a simple and sound mechanical job, have attracted 


text-books." It hak its limitations certainly, but it also has 
its practical uses, and is at present manufactured by at least 
two firms in this kingdom. The number of forms the 
machine can take is legion, but they may be broadly divided 
into two classes—those with disc armatures and those with 
cylindrical. Figs. 1 and 2 give examples of these two types. 
In Fig. 1 the current is collected from the shaft and from 
the periphery of the dise, and in Fig. 2 from the two ends 
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many inventors to try to get out a practical machine at ! be seen more clearly from the diagram than from a descrip- 
high voltages, and Mr. Rankin Kennedy, in bis recent | tion. Whether it has ever been made I am not ina position 
work ‘Electrical Installations, claims to have dis- to state, but as far as the total weight of the machine 
covered a method of overcoming the difficulty of getting | per kilowatt is concerned it is not any better than 
conductors in series on the armature. Prof Forbes | an ordinary commutating machine of the same output. 
constructed a machine on this principle, with an armature | The great objection to this machine is, again, the large 


6in. diameter by Qin. long, which gave two volts, 5,000 


amperes, at 2,000 revolutions per minute. The accompanying 


sketch shows the Parsons unipolar machine partly in 
section, and will give T. P. S." an idea of its practical 
arrangement. 


tube, d d, is fixed, and the whole supported on bearings, 


Unipolar Dynamo as built by C. A. Parsons aud Co. 


as shown. A three-pole magnet is used having one pole 
in the middle and one at each end. An exciting coil, e e, 
is fitted over the middle pole, S, so that on the copper 
tube revolving it continually cuts the lines of force in the 
same direction, and a current at a few volts pressure is 
produced and collected by the brushes, b b. These 
machines have been used in motor-generator combinations 
for electrolytic work, the Parsons machine being coupled 
to an ordinary motor run off the town mains.—W. T. W. 


Answer to No. 569 (awarded 58.).— The likelihood of a 
unipolar machine becoming a commercial success at 
present seems very remote. A few firms are taking up 
the manufacture of these machines in combination with 
high-speed steam-turbines. . The.great difficulty in design- 
ing a unipolar machine is the difficulty of obtaining even 
a moderate E.M.F., as it is impossible to. connect two 
conductors in scries without employing at least one sliding 
contact, and this, of course, necessitates a very. great brush 
friction loss. One of the most usual. designs of unipolar 
consists of a large number of iron, discs rotating in a 
magnetic field. Each disc has all the north poles of the 
magnetic field on one side and all the south on the other 
(the field being somewhat similar in principle to that of 
the well known *Mordey " alternator). These discs, of 
course, are capable of being rotated at a very high rate 
of speed direct-coupled to a turbine, but as each disc only 
acts as one conductor a very small voltage only is obtain- 
able. The E.M F. flows from the inside periphery of a 
disc to the outside. If the fields were rotated and the 
armature (discs) remain stationary, then, of course, the 
current ean be taken off on the outside periphery by means 
of terminals, which obviate some of the brush friction, but 
it is absolutely necessary to have a sliding contact at the 
inside periphery, which may be easily seen, as your rotating 
magnet is in the way of any cables which might be taken 
into a terminal. These discs, of course, give a very large 
amount of current in comparison to the voltage, and in 
order to get the best output out of the machine the greater 
part of this current must be utilised, which, in turn, necessi- 
tates & very large number of brushes, which, again, go to 
increase the brush friction. B 

Another type of machine, invented and patented by Mr. 
A. Finlay, is constructed as follows. It consists of a cast- 
iron field magnet with a solid iron armature core rotating 
inside it. The magnetic circuit is made up as shown in 
the diagram. The conductors of the armature are of 
copper sunk in tunnels or slots, each end: being brought 
out to a slip ring. Each slip ring has one or more brushes 
on it, which in turn are connected up to return conductors, 
whicb are run through the cast-iron field as shown. These 
conductors, being stationary, of course, are not affected by 
the magnetic linea. The construction of this machine may 


ai 


C is an iron cylinder in which a copper 


ventilating, working of lifts, ete. 
consulting engineer, and Messrs. Crompton and Co. supplied 


number of brushes and slip rings necessary in order to 


obtain a voltage which is of any use for commercial pur- 


poses. These machines, of course, might be useful for 


heavy electroplating or electrotyping work, or, in fact, any 
work in which a very large current at a: very low voltage is 


required. | T | 
. I believe that an American firm is at present making a 
300-kw. unipolar of a design gomething similar to the firs 


oh 


ARMATURE ELEVATION FIELD SECTION 


'mentioned—viz., the iron dise type—which would be for 
direct connecting to a steam‘turbine. 


In summing up, I may say that the chief drawback to 


these machines is the enormous loss in the collecting gear, 


due both to friction and C? R loss. Various other types of 


machines have been designed, but they are all more or less 
similar to that described above, one of the best known being, 
I believe, that made by Messrs. Brown, of Baden.—R. 


ü TT RR ST | ——. 


THE BALTIC. 


The Lord Mayor is going to open next Tuesday the marble 


palace in St. Mary-axe into which the members of the Baltic 
will move from the somewhat dingy and antiquated premises 


they have so long occupied in the heart of the City. Apart 
from the enormous value of the site, half a million pounds have 
been expended upon the building alone. An extensive plant 
is provided for the generation of electricity for lighting, pumping, 
Mr. Adrian Oollins is the 


the dynamos, boosters, and switchboards. There are three 


Davey-Paxman Economic boilers, and three 140-h.p. Peache 


engines to drive the Crompton dynamos. Three of Messrs. Way- 


good and Co.’s lifts are in various parts of the building, and the 


electrical energy used for lifts and lighting, etc., is recorded 
on Messrs. Chamberlain and Hockham's meters. Messrs. 


Donnison, Berlyn, Sillem, and Co. did the wiring and supplied 


the fittings, and to the kindly guidance of their engineer, 
Mr. M. Pulvermacher, we were indebted on the occasion of 
our recent visit. 

The engine-room is sitaated on the last of three basements 
which are below the street level. The generating plant 
installed in it has to provide for 6,000 to 7.000 lights, besides 
the lifts and pumps. From the switchboard three separate 
mains rise to each floor. These terminate in distributing 
boxes, whence branch circuits are taken to each of the various 
offices. All wires are run in screwed pipes. The lights in the 
passages, lavatories, etc., are all controlled from the ground 
floor, where a number of switchboards control 80 circuits. 
In the ante-room to the big hall there are 150 lights on 
eight circuits. All the fittings were made to special 
designs—the models of which are to be destroyed—representing 
a variety of marine objects, from weeds and cockle shells to the 
proverbialsheetanchor. A bout 18 tons of bronze have been used for 
these handsomeornaments. The lowest basement being belowthe 
sewer level, a number of steam and electric pumps have been 
installed to drain the same. A very complete ventilating 
scheme has been arranged, and the fresh air is forced down 
shafts, passed through wet screens, and then distributed all 
over the building. At the points of exit the air can be heated 
oy means of radiators. The foul air is driven ff by electric 
fans in the rovf. Stem is supplied for heating and cooking. 
The building has its own well, and the water is lifted by means 
of compressed air. Amongst the minor accessories we might 
mention that there will be a fully-equipped post and telegraph 


office, offices of the varlous cable companies, a number of 
telephone boxes, eto, 
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, COMPANIES’ MEETINGS AND REPORTS. 


WOKING ELECTRIC SUPPLY. - 


Presiding over the annual meeting of this Company on the 17th inat., 
Mir, John Ashby, in moving the adoption of the report, said the 
revenue last year amounted to £6,276 compared with £4,466 in 1901. 
They had added 126 new consumers, and the number of equivalent 
8-o.p. lamps connected had increased from 16,090 to 19,566 on 
Deo, 31, and were now nearly 20,500. Notwithstanding the increased 
revenue, the expenses had actually gone down from £3,867 in 1901 to 
£3,581 in 1902. This Her attributed to their improved maohimery 
and mains, to the use of less transformer stations, and to the great 
care exercised by their engineer and manager, Mr. J. T. McLean. 
After placing to the depreciation acoount, which now stood at 
£2,120, and pss interest on debentures and loans, they had a 
net profit of $1,677. 12s. 9d. The directors recommended that two 
years’ interest, amounting to sbout £1,000, be paid on the preference 
shares, and that the balance of £675. 98. Ad. be carried forward to 
the credit of this year's profit and loss aecount. The directors con- 
sidered it would be better for all concerned if they paid no dividend 
on the ordinary shares this year, and he pointed out that up to the 
present the directors were doing their work without remuneration, 
their ambition being to place the business on a thoroughly sound and 
satisfactory footing before asking for payment. They proposed to put 
the sum of £4,194. 19s. 3d., which included loss on the business to 
Dec 31, 1901, and other expenses, to the credit of a ‘‘ goodwill” 
acvotnt, which they felt justitied in establishing pow that the concern 
was placed on & profit-earning basis. On and after Oct. 1 the charge 
for current would be reduced to 6d. per unit when accounts were paid 
within 14 days of gaivi 64d. pu unit if not. A new 400-kw. 
engine and dynamo would be installed during the present year. The 
directors also proposed to raise additional capital as required, and were 

pen to receive applications for 6 per cent. cumulative preference 
shares and 44 per cent. debentures. The chairman then moved the 
recéption of the directors’ report, and the payment of a dividend for 
the years 1901 and 1902 on the 6 per cent. preference shares, and the 
motion was adopted. 


OSWESTRY ELECTRIC LIGHT AND POWER. 


The annual meeting of the shareholders was held on Thursday last 
week, Mr. E. Bremner Smith presiding. 

The report of the directors stated that the increase in the receipts 
for sale of current is larger than in any previous year. The available 
balance of profit amounts to £393. 4s. The directors are anxious to 
pay off the bank overdraft as soon as possible, and, therefore, recom- 
mend the declaration of a dividend at the rate of 3 per cent. per 
annum (income tax paid by the Company), and that out ot the balance 
£170 be placed to a special reserve fund. During the past year very 
considerable additions have been made to the machinery and other 
plant. These extensions, which were ratu necessary to meet the 
increased demand for current, will enable the directors to develop still 
further the business of the opiy $ 

The Chairman, in moving the adoption of the report, said he did 
not think there was much to say concerning it, except that it was very 
satisfactory to find that the year, like previous years, had made very 
considerable advance over the preceding year. In fact, it was the best 
year had ever had. 

fer, P. E. Minshall seconded the motion, which was adopted 
nem. con. 


AUTOMATIC TELEPHONE (1903). 


The statutory meeting of this Company was held on Thursday last 
week at the Oannon-street Hotel, E. O. 

Wr. M. Mai who presided, said that the progress of the 
Ocmpany was extremely satisfactory, the reconstruction having been 
more successful than had been anticipated. All their creditors would 
be ‘paid in full after the holidays, and all claims be satisfied ; they 
would then have a clean sheet. He anticipated that the Company 
would be in a position before 12 months were out to declare a 
dividend. 

The proceedings closed. 


READING ELECTRIC SUPPLY. 


The report of the directors for the year ended Dec. 31, 1902, states 
that the'expenditure on capital account amounted to £112,750. 14s. 
In August, 1902, the directors issued 2,000 shares of £5 each, and 
offered the same to the existing shareholders in proportion to their 
holdings, the whole of the shares issued being subscribed by such 
shareholders or their nominees In order to provide further working 
capital the direótors on March 20, 1903, resolved to issue 2,000 more 
shares und to offer the same as before to the existing shareholders in 


proportion to their holdings. The total revenue for the year was 


08D. 3s. 11d., and the expenditure connected with the generation 
and dhtributión of electricity, management expenses, and the sum 
of £1,250 written off to depreciation fund account, amounted to 
26,096: 8». Jd., leaving a profit balance on the year's working of 
£5,406. 18. 9d., which is carried to the credit of net. revenue account. 
An interim dividend at the rate of 85 per cent. per annum, free of 
inoome tax, for the six months ending June 30, 1902, amounting to 
£B,486. Se. 9d., was paid by the directors on Nov. 1, 1902. The sam 
of £5,515. 178. 2d., re ting the balance of the net revenue 
account, is available for dividend, and the directors recommend that 
the same shall be appropriated as follows: to payment of a dividend 
at the rate of £5 per cent. per annum, free of income tax, on the 


amount oalled and 


id up on the ordinary shares of the Company 
for the year ending Dec. 31, 1902, 95,096. 28. 7d.; to balance carried 
forward, £219. 14s. 7d. The total present ity of the generating 
plant at the works is 1,675 kw. The plant and machinery have been 
maintained in a high state of efficiency out of revenue. Oa Deo. 31, 
1902, the number of consumera was 608, and the number of lamps 
wired 61,454, and since Dec. 31, 1902, the number of lamps added 
and applied for is 35,888, making. a grand total of connections and 
applications of the equivalent of 65,342 8.o.p. lamps. In thie 
total is included the equivalent of 640 h.p. of eleetric motors. The 
directors, after giving the matter much consideration, have decided 
as from July 1, 1903, to discontinue the charge to consumers for rent 
uf meters used for registering. current supplied for lighting purposes, 
except in the case of a consumer whose account for any quarter shalt 
amount to less than 5s., when the account will be inoreased to 5s. in 
lieu of meter rent. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s d. 
Generation of eleotricity............ . . 5,108 16 9 
Distribution of electricity ..... ................. eee 85 4 10 
Rent, rates, and taxes ........... cecssssscecscscscecsenscoescseses 749 9 9 
Management expenses . 1,468 4 4 
Depreciation of plant, etc....... .... sscoccscoss ———— 1250 0 0 
Special cha:ges—insurance, eto . 45 12 6 

Total expenditure.................. rem menos 6646 8 2 
Balance carried to net revente ................ — — 5,403 15 9 
£12,050 3 11 

Cr. £ s.d 
Sale of current per meter ........... ! oes 11,567 18 11 
Rental of meters, apparatus, etw U 315 18 5 
Sale and repaiis of apparatus, eto. ............. e k 11 10 0 
r ssevenvensscvesseeseedeeeeness 35 13 4 
Fanfedse. ⅛ ] ñ ́] ũ 4 2 6 
Apprentices’ fcSS nn ꝛ ·OO L—L . 78 15 0 
Discounts ..... E 38 11 9 

£12,000 3 11 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER. 

The annual general meeting of the shareholders in this Company 
was held at Bromley on the 6th inst., Mr. F. E. Gripper presiding. 

The Chairman, in moving the adoption of the report, said he 
thought he was not rash in expecting that thereport would have given 
satisfaction to most of the shareholders. The progress made had 
continued to be extremely good. He had just received some further 
figures from their excellent engineer (Mr. Gamlen) that they had 
alresdy received applications this year for over 4,000 lamps. The 
directors had arranged to acquire practioully all the shares in the 
Ohislehurst Company, and so far as working went the two companies 
were now worked as one undertaking, although teehnically they 
were Me Du ing the year the balance of the share capital of 
£253,000 had all been placed and paid up in full; they had been able 
ig Bt the 5 per cent. debentures to the amount of £20,000, 

been successful in placing a new issue of debentures 

of 44 per cent., amounting to £50,000, which represented a sub- 
stantial saving of interest. The whole of that stock had been taken 
up and paid in full. They had spent 915,000 in extensions of 
their plant and works. A large proportion of that had been for large 
extensions of their mains, service, meters, etc., and about £5,000 fer 
new . a portion of which had been placed in a sub- station 
at Bickley, which was a very important addition to their system, thus 
enabling them to supply that part of their district satisfactorily and 

ive them a better pressure, While they had spent this £15 000 

uring the year, the extra profits which they had made were sufficient 
to pay something like 10 per cent. on that apal The increase in 
receipts daring the year amounted to £2,227, whereas the amount 
spent in order to earn that had been only £750, leaving them an 
additional profit of £1,500, which paid 10 a cent. on that addi- 
tional capital. That satisfactory result had been achieved not by 
raising the price of their current, bat entirely by reducing the cost 
of manufacture, which had been possible because they were manufac- 
turing on a larger scale, and also because they had been working more 
economically owing to various additions which had been made to their 
generating plant. The result of the year's working showed a total 

rofit, including a small balance, of £6,684, and after payin the 
"debenture loan interest they had £5,468 left available for dividend, 
and the directora recommended that out of this a dividend should be 
paid at the rate of 5 per cent. for the year. Further, they proposed 
that £1,000 should be placed to the reserve fund: at was very 
necessary, and it would be the policy of the directors to build up year 
by year an ample reserve fund to provide against any depreciation. of 
their plant, and to provide new machinery as the old may wear out. 
He coneladed by oposing the apaan of the report and accounts, 
and thst the dividend as recommended be paid. 

Mr. Daniel Grimeted seconded the proposition, which was carried 
unanimously. - l 

At an extraordinary meeting held immediately afterwards a resolu- 
tion was adopted that the capital of the Company be increased to 
£100,000 by the creation of 10,000 new shares of £5 each." 


WINDSOR ELECTRICAL INSTALLATION. 


The seventh annual report of the directors states that the Com- 
pany's business continues satisfactory. The number of lamps and 
motors inetalled on Dec. 51, 1901, was equivalent to 22,689 of 8 c.p. 
During the yeár 2,549 were added, bringing the total to 25,238 at 
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The capital expenditure during the amounted to £2,917, 13s., . 
bringing the total up to £62,221. lls ld., the principal expendi- 
ture being on mains, an additional cable having been laid to 
supply the increased demand for electricity at Eton. The next 
highest item of expenditure was for new meters, but the larger 
amount of expenditure under this head is always a matter for con- 
gratulation, as it denotes the increasing number of customers. The 
net profit for the year, after providing for interest on borrowed capital, 
is £4,895. 17e. 3d., and it is gratifying to note that, with the excep- 
tion of the sum of £446. 3e 11d, from the installation department, 
the whole of the profit was derived from the supply of electricity in 
Windsor and Eton. The small profit on the installation department 
is accounted for by the fact that the directors have continued their 
policy of caning oui this class of work at a small percentage in order 
to benefit the lighting department by obtaining new customers. 
The total amount of profit available for distribution is £4,969. 18s. 1d., 
and out of this the directors recommend that the sum of £830. 10e. 
be added to the depreciation, renewal, and reserve fund, bringing 
this fund up to the substantial total of E7 250, and the shareholders 
will be asked to vote the usual sum of £350 to the directors. 
An interim dividend of 24 per cent. was paid by the directors during 
the year, and they now recommend the declaration of a further divi- 
. dend at the rate of 54 per cent., less income tax, making a total 
dividend for the year of 8 per cent. The rapid increase in the demand 
for electricity makes it absolutely necessary to supplement the gene. 
rating capacity of the works. It has not, however, been considered 
to be in the best interests of the Company to extend the present 
station, and instead of erecting new works in another part of the dis- 
trict, the directors decided to promote a company to take over the 
provisional order for Slough and Datchet, and an arrangement was come 
to with the Slough and Datchet Company for supplying the Windsor 
Company with the additional current required upon conditions which 
the directors consider should be to their mutual advantage. It will 
be seen from the balance-sheet that 10,000 of the Slough and Datchet 
Company's shares have been taken up by this Company. 


Dr. ABSTRACT OF REVENUE AOOOUNT. £ ad. 
Generation of electricity F 3,1857 9 3 
Distribution of electricit;yhõhhõh . æèũõ.„ 678 12 10 
Rents, rates, aud taxes —..... s ũũ„ 635 19 2 
Management expenses 652 18 6 
Law and parliamentary charges .. e 4 9 0 
Special arge E a 278 14 4 

Total expenditure—ꝛ i . 5,508 3 1 
Balance carried to net revenue acoountt . e 4,908 6 10 
£10,211 9 11 


Cr. £ sd 
Sale of current and public lighting. . 9,752 17 7 
Rental of meters and other apparatuns 31114 8 
Rents receirsble 96 18 0 
Far; ri tror A 8 2 0 0 
Pupils" preniunns eae 48 6 8 


£10,211 9 11 


INDO-EUROPEAN TELEGRAPH. 


The report of the directors for 1902 states that it has been decided, 
after several postponements, to open the International Telegraph 
Conference in London on May next. The Oompany’s foreign 
concessions have all been extended up to the end of 1924, and the 
Company is in communication with the Poetmaster-General with a 
view to an extension of its arrangement for special land wires in this 
country and submarine cable wires from Lowestoft to the German 
coast. The tariff reductions, announced in last year's report, have 
adversely affected the Company’s revenue to a considerable extent, 
especially the Indian reduction, from 4s. to 2s. 6d. per word. Under 
its extended concessions, the Company is liable for higher paid-outs ” 
to the governments conoerned, and as some doubt has arisen as to the 
incidence of these higher paid - outs under the Cis-Indian Joint 
Purse (of which the Oompany is a member), it has been agreed to 
refer the matter to arbitration. The Company's revenue from all 
sources for 1902 amounted to £134,505, as compared with £153,041 
for 1901, showing a decrease of £18,735. The expenses were: on 
commercial and general account, £41,017; on maintenance account, 
£23,334—total, £64,351, as against £63,859 for 1901, an increase of 
£492. Deducting the above expenses of £64,351 from the total 
revenue of £134,305, a balance remains of £69,963, from which 
income tax paid, £5,143, has to be deducted. To this the amount 
brought from the year 1901, £14,897, has been added, making a total 
of 219 707. From this sum has to be deduoted the interim dividend 
of £10,625, leaving an available balance of £69,082. The directors 
now propose to set aside £15,000 to form a fund for the equalisation 
of dividends, to transfer £5,000 to a retirement fund, and to declare 
a dividend for the six months ended Dec. 31, 1902, of 17s. 6d. per 
share, making, with the dividend already paid, 6 per cent., and a 
bonus of 20s. per share, both free of income tar, making in all 
10 per ent for the year, and carrying forward £17,207 to the credit 
of 1903. 


PRIMITIVA GAS AND ELECTRIC LIGHTING OF BUENOS 
AIRES, 

The report of the directors for 1902 states that balance of revenue 
acoount for 1902 is £103,251 (showing an increase over the previous 
year of £22,806), making, with transfer fees, £29, a total at the 
redit of profit and loss account of £103,280. Deducting interest 


¢ 
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the end of the year 1902, ef which 2,164 represent the motor power. | 


— — 


EY 


peid on debentures, £16,785 ; commission and discount, London office 
expenses, fees of directors and trustees, remuneration of local board, 
sinking fund and income tax, £15,553 ; depreciation on plant, cables, 
etc., £8,926, there remains a net profit of £62.017. Adding balance 


yrii k forward from the past year, £12,772, and deducting two 
dividends (each of 2s. 6d. per shere), paid respectively on July 31, 
1902, and Jan. 31, 1903, on the issued preference shares, and ing 


reserve for dividend on preference shares still to be issued, £40,000 ; 
amount written off towards amortisation of the item ‘‘ discount on 
debentures and expenses of issue," £2,500 ; amount placed to reserve 
account, £10,000, there remains to the credit of profit and loss account 
a balance of £22,289, out of which the directors now recommend a 
dividend on the ordinary shares of 3s. each, equal to 3 per cent., 
abeorbing £12,000, leaving £10,289 to be carried forward. Under 
the heading of improvements and extensions the sums of £14,695 and 
£19,406 have been expended in connection with the gas and electrical 
departments respectively, and an amount of £13,202 has been laid out 
on the properties situated in Calle Ouyo, making a total capital expen- 
diture of £47,304. An amoant of £70,000 (nominal) 4 per cent. 
debentures has been issued during the same period. Stock of coal, 
chemical products, etc., at the end of the year amounted to £94,044. 


ANGLO-ARGENTINE TRAMWAYS. 


The result of the year’s working, compared with that of 1901, is as 
follows: receipts, £254,682, against £253,865; workin Ed aov 
£191,136, against £186,571 ; profit, £63,445, against £67,203. The 
directors recommend that £6, D50 be placed to the credit of reserve 
fund, and that, after transferring, in accordance with the terms of the 
agreement with the Argentine Electric Traction Company, £10,248 
from the accumulation fund, a dividend of 2s. per share, free of 
income tax, be paid, absorbing £26,000. With the interim dividend 
of 2s. per share paid in October last this will make de. per share for 
the year 1902. e balance of £2,173 to the debit of the old per- 
manent-way renewals has been written off, and revenue has been 
credited with £1,164, the value of the stock bought by the 
debenture stock trustees with the sinking fund for 1 and 
1901, which the directors are advised was prematurely paid, as 
the 99 pen concession does not commence to elapse until the 
whole of the Company’s system is working electrically. For the first 
half of the year there was a decrease in receipts of over £9,000. As 
a result of the inauguration of electric traction over three routes 
during the latter part of 1902 the above-mentioned decrease of £9,000 
was reduced to one of about £1,000 only. The expenses were excep- 
tionally heavy owing to the state of transition from horse to electric 
traction having caused abnormal expenditure ir sei to avoid. In 
accordance with the agreement with the Argentina Electric Traction 
Oompany, the balance to the credit of the accumulation fund is to be 
distributed amongst the shareholders when the ordinary shares become 
5 per cent. cumulative preference. This fand, after deducting £10,248 
mentiened above, will stand at £4,898, or equal to 44d. per shate, 
which the directors pro to distribute with the dividend. The 
indivisible fraction of £25 will be credited to the revenue ef 1903. 


NEW COMPANIES REGISTERED. 


Industrial Storage Battery Syndicate, Limited.—Oapital, 
£100,000. Objects: to acquire British patent No. 9,187 of 1901, 
relating to improvements in electrical accumulators, to adopt an agree- 
ment with C. P. Elieson and V. de Bolinsky, to acquire any other 
patents or inventions connected with the generation, accumulation, 
distribution, supply, or employment of electricity, whether for motive 
power, light, heat, or other geal sera and to carry on the business of 
electricians, engineers, suppliers of electricity for any purpose, manu- 
facturers of and dealers in all kinds of electrical apparatus and 
appliances, eto. 

Bath and District Light Railway Company, Limited.—Capital, 
£225,000. As a reincorporation under the Companies Avts, 1862 to 
1900, of the Bath and District Light Railway Company, constituted 
by the Bath and District Light Kailway Order, 1901, confirmed by 
the Board of Trade on Nov. 2. 1901. The said order authorised the 
construction, maintenance, and use of certain light rail ways, electrical 
works, and apparatus, eto. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Sophia.—The Finance Commiasioners at e require tenders for 
telephone material worth £2,700 by April 25; 5 per cent. deposit 
required. 

Batley.—The Corporation invite tenders for the supply and 
delivery of eight electrical tramcars with complete equipment. 
Tenders by April 18. 

—The Lighting Committee invite tenders for electricity 
mains (solid system) and meters. Tenders to Mr. W. F. Dewey, 
town clerk, Town Hall, Upper-street, N., by 21st inst. 

Faversham.—The Corporation invite tenders for two oil engines 
of about 80 h.p. each, sto bettery, switchboard, and underground 
mains. Tenders by April 27 to Mr. A. Tassell, town clerk. 


Newport (Mon.).—The Electric Light and Tramways Cominittee 
invite tenders for two multipolar motors (compound wound) of 
100 and 75 kw. capacity. Tenders to the Town Clerk by April 27. 
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Edinburgh.—The Corporation invite tenders for the 12 months’ 
supply of electricity meters. Tenders by May 4 to Mr. Thomas 
Hunter, W.S., town clerk, City Chambers, Edinburgh. See adver- 
tisement. | 

Ecoles — The Corporation invite tenders for the free wiring of 
premises in Eccles on a rental system. Tenders by 10 a.m. on 
April 18 to Mr. Wm. Henry Hickson, town clerk, Town Hall, Eccles. 
See advertisement. 

Brussels.—Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station. Particulars 
may be obtained, free of charge, from the Manicipality, Oollége des 
Bourgmestres et Echevins. 

Lisbon.—The Portuguese y eid require 4,430 kilos of 2, 5, and 
4:mm. galvanised iron wire by April 26. Particulars may be obtained 
from the Com ie royale des chemins de fer Portugais, Paris, 
rue de Oháteaudun, No. 28. 

Madrid — The Director-General of Posts and Telegraphs invite 
tenders for the supply of 20,000 telegraph insulators, No. 2, made of 
wood and porcelain on the Herrero system ; also 10,000 telegraph 
poles. Tenders by April 27. 

Leek.—The Urban District Council invite tenders for the erection 
of an electric lighting station in Station-street, Leek. For full 
poe apply to Mr. John Taylor, A.R.I.B.A., architect, Leek. 

enders Ey 10 a.m. on May 2. 

Grimsby.—The Corporation invite tenders for the supply of feeder 
and other cables, with necessary boxes. Specifications, etc., can be 
obtained from the Borough Electrica] Engineer, Electricity Works, 
Grimsby. Tenders by April 21. | 

Bath.—The Corporation invite tenders for the supply and laying of 
high and low tension concentric cables. Tenders to Mr. F. H. Moger, 
clerk to the Urban Sanitary Authority, 5, Wood-street, Bath, by noon 
on April 27. See advertisement. 

 IMord.—The Urban District Council invite tenders for supplying 

and fixing 10 electric fire-alarm telephones in their district. Par- 
ticulars may be had from Mr. H. Shaw, A. M. I. O. E., engiaeer and 
surveyor. Tenders by 20th inst. | 

Govan.— The Town Oouncil invite tenders for storage batie, 
reversible boosters, and switchboard. Specifications, etc., can be 
obtained from Mr. T. C Parsons, burgh electrical engineer, Helen- 
street, Govan. Tenders by April 27. 

St. Pancras.—The Borough Council invite tenders for supplying a 
surface condenser to the King’s-road power station. Tenders b 
12 noon on April 21 to Mr. O. H. F. Barrett, town clerk, Town Hall, 
Pancras-road, N.W. See advertisement. . i 


Swindon.—The Corporation invite tenders for the supply and 
delivery of srmoured and unarmoured electric cables for a period of 


12 months. Tenders by April 21 to Mr. Robt. Hilton, town clerk, 


Town Hall, Swindon. advertisement, 


Glasgow.—The Corporation invite tenders for the supply of 
carbons, rubber-covered insulated cables, and indiarubber goods from 
May 31,1903. Tenders by May 5 to Sir J. D. Marwick, town clerk, 
City Chambers, Glasgow. See advertisement. 


Glasgow.—The Corporation invite tenders for the supply of main 
cables, rubber-covered cables and accessories, electricity meters, and 
carbons. Tenders by 10 o'clock a.m. on May 4 to SirJ. D. Marwick, 
town clerk, City Chambers, Glasgow. See advertisement. 


Bedford,—The Electricity Committee invite tenders for the supply, 
delivery, and erection complete of one water-tube boiler. Tenders by 
noon on April 20 to the Chairman of the Electricity Committee, 
Electricity Works, Cauldwell-road, Bedford. See advertisement. 


Eooles.—The Corporation invite tenders for—(Section A) Lancashire 
boiler, superheater, and economiser; (B) steam-engine, alternator, 
and exciter. Tenders by 10 a.m. on Saturday, April 18, to Mr. 
W. H. Hickson, town clerk, Town Hall, Eccles. See advertisement. 


Whitby.—The Urban District Council invite tenders for mechanical 
stokers, accessories and pipework, and induced-draught fan. Specifi- 
cations, etc., can be obtained from Mr. L. H. King, resident electrical 
engineer, Council Offices, Whitby. Tenders by 10 a.m. on April 30. 


Grimsby.—The Corporation invite tenders for the supply of oils 
and engine.room stores required by the electricity department during 
next 12 months. Particulars may be obtained from Mr. W. A. 
Vignoles, M. I. E. E., borough electrical engineer. Tendera by April 20. 


Glasgow.—The Corporation invite tenders for the supply of various 
stores for the tramways as may be required for one year from June 1, 
1903. Specifications, etc., can be obtained on applicatior to Mr. John 
Young, general manager, 88, Renfield-street, Glasgow. Tenders by 
10 a.m. on 21st inst. 

Manchester.—The Tramways Committee invite tenders for the 
supply of special (permanent way) track work. Specifications, etc., 
may be obtained on application to Mr. J. M. M’Elroy, general 
manager, Tramways Department, 65, Piccadilly, Manchester. Tenders 
by 1 p.m. on 18th inst. 

Limeriok.—The time for the receipt of proposals for wiring (general 

and special) has been extended to 12 noon on 21st inst. Copies of 
the specifications for wiring of the town hall and fire station can now 
be had from Mr. James Enright, B.Sc. (Lond.) M.I.E.E., 202, 
Holland-road, Kensington, London. 
' Dundee.—The Gas Commissioners invite tenders for the supply 
and erection at the electrical power station, Dundee, of electric 
lighting switchboard, boosters, balancers, and switchgear. Tenders to 
Bir Thomas Thornton, clerk to the Commissioners, City Chambers, 
Dundee, by April 22. See advertisement. 

Darlington.—The Corporation invite tenders for the supply and 
delivery of—(Contract No. 16) overhead equipment; (17) extension to 


switchboard and automatic battery booster ; and (18) storage battery. 
Tenders by April 18 to Mr. Hy. G. Steavenson, town clerk, Town 
Clerk's Office, Darlington. See advertisement. 


Maidenhead.—The Oorporation invite tenders for one 200-kw. 
steam dynamo (vertical enclosed high-speed and continuous-current 
dynamo, 500 volts), and one water-tube boiler. Specifications, eto., 
can be obtained from Messrs. Burstall and Monkhouse, 14, Old Queen- 
street, Westminster, S. W. Tenders by 12 noon on April 21. 


Sandbank (Scotland) —The Cowal District Committee of the 
County Council of Argyll invite tenders for the works required in 
the erection of an electric light installation for the Sandbank special 
lighting district. Specification, etc., may be had on application to 
the engineer, Mr, James Andrew, Burgh Buildings, Dunoon. 
Tenders by 21st inst. 

Hackney.—The Borough Council invite tenders for extensions to 
Ferranti main switchboard, sundry small switchboards, and resistances ; 
pipework and valves, and other apparatus required in connection with 
one 1,500-kw. steam dynamo; and electrolytic and motor meters. 
Tenders by April 30 to Mr. George Grocott, town clerk, Town Hall, 
Hackney. See advertisement. 

Preston.—The Corporation invite tenders for the supply, delivery, 
and erection at their new tramway power station of—(Oontract No. 1) 
two 300-kw. direct-coupled engines and dynamos ; (2) two Lancashire 
boilers. with superheaters, etc. Specifications, etc., may be obtained 
from Mr. Walter H. Tittensor, resident electrical engineer, 25, Burrow- 
road, Preston. Tenders by 22nd inst. 

Bath.—The Corporation invite tenders for the supply and erection 
of one 500-kw. steam dynamo and one 200-kw. steam balancer, and 
one marine type water-tube boiler, fitted with superheater and 
economiser, induced - draught appliances, and sundry ironwork. 
Tenders to Mr. F. H. Moger, clerk to the Urban Sanitary Authority, 
3, Wood-street, Bath, by noon on April 20. See advertisement. 


Brighton.—The Town Council invite tenders for the supply and 
erection of 5,400 kilowatts of generating plant at their Southwick 
power station, and 5,000 kilowatts of motor-generator converting 
plant, together with switchboards, instruments, etc., at their North- 
road power station, Brighton. Tenders by June 8 to Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton... See advertisement. 


Ipswich.—The Corporation invite tenders for the work covered by 
the following specification: (No. 13) steam, exhaust, feed, drain, 
condensing water, etc., pipes, feed, well, and sumpt pumpe, surface- 
condensing plant and pumpe, feed-water filters, tanks, etc. Specifica- 
tion, etc , may be obtained from Mr. Will. Bantoft, town clerk, Town 
Hall, Ipswich, and may be seen at (but not obtained from) the offices 
of Messrs. Kennedy aud Jenkin, 17, Victoria-street, Westminster, 
London, S.W. Tenders by April 27. 


Londonderry.—The Corporation invite tenders for the supply, 
delivery, and erection of (Section A) Lancashire boilers, pi ot 
pumps, condensers, tanks, etc.; (B) steam dynamos (hig -speed 
engines), balancer, and boosters; (O) storage battery ; ( ) switch- 
board, instruments, and vonnections; (E) overhead travelling crane; 
(F) conduits, cables, boxes, etc. Specifications, etc., may be obtained 
at the office of Messrs. Preece and Cardew, 8, Queen Anne's-gate, 
Westminster, London, S. W. Tenders by 12 noon on April 24. 


Bridlington.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant: (Contract No. 1) two 
100-kw. steam dynamos (with Bellies or Willans engines), balancer- 
booster set, 10-ton travelling crane and tools; (2) two Lancashire 
boilers, one Green's economiser, boiler settings and flues; (3) storage 
battery; (4) switchboard and connections; (5) mains; (6) pipework, 

umps, and heater; and (7) street-lighting columns an ttings. 

enders to Mr. A. E. Matthewman, town clerk, Town Hall, Brid- 
lington, by April 21. See advertisement. 


Kettering.—The Urban District Oouncil invite tenders for the 
supply, delivery, and erection of the following in connection with the 
electric lighting of the town: (Contract No. 1) Lancashire boilers ; 
(2) engines and dynamos and overhead travelling crane ; (5, storage 
battery ; (4) switchboard and battery boosters ; (5) arc lampe ; (6) dis- 
tributing mains, feeders, and arc lamp-posts; (7) pipework, feed 

umps, economiser, etc. Specification, etc., can be obtained from 
Mr. f ohn Bond, clerk, Kettering, and seen at (but not obtained from) 
Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, 
London, S.W. Tenders by May 1. 


Kildare (Ireland). --The Naas No. 1 Rural District Oouncil invite 
eomplete plans and specifications for the lighting of the town of 
Kildare by electricity. Each plan must be accompanied by a report 
fully descriptive of the scheme proposed and a detailed estimate of 
the cost of carrying out same, which is not to exceed the sum of 
£3,000, including the erection of generating station, engineering, 
law, and all other expenses. A map of the town, showing the area to 
be supplied and the number of public lampe to be provided, together 
with a copy of the provisional order, may be obtained from the 
engineer, Mr. F. Bergin, B E., Kildare, and 34, Westmoreland- 
street, Dublin, who will furnish all other particulars required. Tenders 
to Mr. D. J. Purcell, clerk, Board-room, Workhouse, Naas, by 12 noon 
on 20th inst, 

Rangoon.—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all p within the limits of 
Rangoon Municipality. Copies of tender forms, terms and conditions 
and plans of the city can be obtained on application to the munici 
agents, Messrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
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specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
pius mail of June 12 up to July 1, addressed, under sealed cover, 
to the 
“Electri 
Catro (Egypt).—The Egyptian Government invite tenders for an 
installation for the transmission of power for public and private 
urposes at Ghiza and Jhezira. The tenders must contain a detailed 
escription of the installation proposed, and must contain the follow- 
ing particulars: (1) system of current, tension (primary and 
secondary); (2) guaranteed limit of variations of tension at a given 
point and a guaranteed limit of loss of tension at the farthest point; 
(5) origin and system of machinery and apparatus; (4) system of 
laying lines, type, height, and distance of poles, model of installa. 
tion ; (5) charges proposed for public and private consumers. Tenderers 
are asked to conform as near as possible to the specification, and to 
point out where their tenders differ from the same. Specification and 
plans may be obtained from the Public Works Department, Cairo, 
on payment of 20 piastres. A deposit of £250 is required. Tenders 
are to be submitted to that Department by May 12, and offers are to 
remain open until July 1. 


RESULTS OF TENDERS. 


Lowestoft.—The Town Council have accepted the tender of the 
British Westinghouse Company, at £872, for additional motor 
balancing plant. ' 

Grimsby.—The Town Council have accepted the tender of the 
Northern Electrical Company for electrical pumps for the pumping 
station at the old cemetery, at £115. 


War Office.—The War Office have awarded a contract to the 
British Thomeon-Houston Company for a number of their Edison 
incandescent lamps for operating on 100 and 210 volt circuits. 


Kettering.—Tho Urban District Council have accepted the tender 
of E. Haycock and Sons, Great (ilen, Leicester, for the erection of an 
electric light station at £5,947, and for chimney shaft at £1,143. 


Bradütord. —The Town Council have placed an order for two1,000-kw. 
direot- ourrent electric generators for their new generating station, 
Valley-road, with the British Westinghouse Oompany, Manchester. 


Fualham.—The Borongh Council have accepted the tender of 
Messrs. R. Carr and Co. for the supply of service boxes, Franklin 
patent ventilated frames and covers, and bitumen compound, for their 
electrioity depertment. 


Werrtngton.—The Town Council have accepted the tenders of 
Babcock ani Wilcox for the su, ply of two water-tube boilers and 
pipework, at £5,282; of Siemens Bros. for two 750-k w. steam 
dynamos (Willans engine), at £11,434 ; and of Kelvin and White for 
extension of switchboard, at £446. 


Heocktmondwfike.- The Urban District Council have accepted the 
following tenders: Dick, Kerr, aud Oo., Preston, for supply of a 
500-kw. steam generator, with a 450-b.h. p. triple-expansion engine by 
J. Howden and Co., Glasgow; W. T. Henley and Co., London, 
undergroand lighting feeder and connections. 


—.ʃ— ... — 
APPOINTMENTS VACANT. 


President, Municipal Committee, Rangoon, and marked 
c." 


Assistant, with good laboratory and technical college training. 
See advertisement. 

Draughteman for experimental department, Ferranti Limited, 
Hollinwood, near Manchester. See advertisement. i 


Lecturer in Electricity Technology. Birmingham Municipal 
Technical School, £170 per annum, May 2. See advertisement. 


Lecturer in Mechanical Engineering Subjectes, Birmingham 
Municipal Technical School, £130 per annum, May 2. See advertise- 
ment. 


Mains Superintendents, South African Municipality. Knowledge 
of underground cables, both high and low tension, £360 per annum, 
May 4, 1903. See advertisement. 


Clerk of Works, to supervise the erection of overhead equipment 
and laying of cables for electric tramways at Bury, previous experience 
of similar work essential, £3. 5s. per week, April 23. See adver- 
tisement. 


Borough KHiectrical Engineer and Tramways Manager, 
Burton-on-Trent Corporation, £300 per annum, April 30. Full par- 
ticulars, te., can be obtained from Mr. T. N. Whitehead, town clerk, 
Town Hall, Burton-on-Trent. l 


BUSINESS NOTES. 


~ TRACTION. 

Keighley. —The Corporation are opposing the Mid- Yorks Tramways 
Bill. 

Peterborough.—Stepe are being taken to induce the tramways 
company to extend their lines to the South Ward. 

Saigerd.—The new extension from Prestwich to Whitefield railway 
station has been opened for traffic. 

Hampton Court.—The new electric tramcars to Hampton Court 
on Monday carried over 300,000 passengers. 


Coatbridge.—Plans have been received by the Town Council 
showing the mode of construction proposed for the new tramways. 

Brierley Hill.—The District Council have adopted a code of rules 
to be observed in cases of overhead trolley wires falling in the streets. 

Ilkeston.—The tramways in this district are now completed, and 
negotiations are n with the power company for a supply of 
current to work the lines. 

Scarborough.—The Oorporation have requested the tramways 
company not to commence the construction of the lines down the 
main strect until after the season. 

Kilmarnook.—At this week’s meeting of the Town Oouncil the 
draft provisional order for the electric traction scheme was di 
and approved. The estimated cost is £65,000. 


Nailsworth. —The Urban District Oouncil have a resolution 
strongly in favour of the proposed Bill for the Stroud District and 
Cheltenham Tramways, and giving it their hearty support. 


Aston.—The Tramways Committee have insttucted the clerk to 
complete the purchase of the tramways, and for this and other purposes 
they have made arrangements for an ovetdraft of £100,000. 


Newoastle-upon-Tgne.—Formal notice has been given by the 
Corporation of their intention to apply for a provisional order 
authorising the construction of additions! tramways in the city. 


Camberwell.—On certain terms the Borough Oouncil will con- 
tribute towards the cost of the street widenings in connection with 
155 London County Council tramway from Oamberwell to Lordship- 
aue. 

Antwerp. — During a breakdown at the generating works of the 
Antwerp electric tramways on Thursday last week the old horse-cars 
were turned out and horses requisitioned wherever possible to main- 
tain the services. 

Johnstone.—Oomplaints were made at the last meeting of the 
Town Council of the long delay in proceeding with the electric tram- 
ways. It was agreed to write Mr. Murphy and get a definite reply 
when the work would be commenced. 

District Railway.—It is reported that the line from Ealing to 
Harrow, which has been equipped for electric traction, will be opened 
for traffic on May 1. Up to the present the trial trips which have been 
made with the new trains have proved quite satisfactory. 


Ashton.—The agreement has been signed with the Manchester 
Carriage and Tramways Company for the possession of the company’s 
tramways ty the Corporation from April 1. The Board of Trade 
have sanctioned a loan of £50,000 for the purposes of the undertaking. 


Rotherham.—On Thursday last week the Kimberworth section of 
the Corporation tramways was opened for the use of the public, and 
met with a large amount of patronage. There is some expectation that 
the responsible committee will at an early date discuss the feasibility 
of 4d. stages. 

West Bromwich.—The opening of the Hill Top section of the 
tramways, which has recently been electrically equipped, took place 
on Monday. Passengers will now be able to travel from the boundary 
of West Bromwich at the Handsworth end to the boundary of the 
borough of Wednesbury. 

Newport (Wom.)—The electric tramways were opened to the 
publio on Wednesday last week. Their total length is over seven 
miles, nearly all double track. The works were carried out from the 
desigas of Mr. H. F. Parshall, M.I.C.E., for whom Mr. J. S. Lee Bliss 
acted as resident engineer. 

Chester.— The contractors for the tramways on Thursday last 
week had a run out, along with the permenent-way engineer and 
the electrical engineer, from the station to Saltney. This was the 
first time a tram had run the whole length. The cars took passengers 
the whole way in the afternoon. 

Laneaster.—The tramway route to Williamson’s Park was formally 
opened last week. It will be remembered that the Board of Trade 
withheld sanction to the running of electric cars on this route till a 
double line had been laid where the gradient was steepest. This work 
has taken about six weeks to complete. 

Dover.—At the last meeting of the Town Oouncil the town clerk 
i eu the final result of the year’s working of the tramway under- 
ta ing, the total revenue being 11,261, as compared with £11,485 in 
1901-2. It is expected that a net profit of about £1,100, after paying 
interest and sinking fund, will be realised. 

Hackney. - The Borough Council have received from the enginser 
of the North Metropolitan Tramways Company drawings showing the 
construction which the company propose to adopt for the overhead 
equipment of the lines at Stamford-hill, northward from Amhurst- 
park, ani also for the repaving of the tramway track. 


North Lincolnshire.—The parish councils and other bodies in the 
district between Brigg and Lincoln are strongly agitating in favour of 
the proposed light railway, and resolutions have been urging 
the Lindsey Oounty Council and the district councils concerned to 
reconsider their refusals to grant the promoters financial support. 


Sunderland.—The Town Council have adopted a recommendation 
of the Tiamways Committee that in any Bill in Parliament promoted 
by the Oorporation application be made for an extension of time for 
the laying of the High-street East tramways ; and that the Hudson- 
road and Lawrence-street tramway route (double line throughout) be 
proceeded with. 

Gateshead.—Notice has been received from the British Electric 
Traction rs a of their intention at an early date to coastruct the 
light railway to Wrekenton. A plan indicating the ip: asbl, Anti te 
of the railway in the road, and drawings showing pue prop modes 
of construction, and statement of materials to be used, has also been 
submitted by the company. 
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Gheaterfielkd.-—The Town Council have generally approved a report 
by the electrical engineer respecting the electrification of the exist- 
ing 5 and their extension to other parts of the town, 
including the Midland and Great Central Railway Stations, at a 
total cost of £50,000. A town’s meeting will be convened to consider 
the question on the 23rd inst. 

Wroxham —The electric tramway from Wrexham to Johnstown 
has been opened for traffic. The new service raises the question, 
when is the line to be extended into the western side of the town, where 
there is a huge population? It is said that the surveyors are at work 
in the direction of Brymbo. It is hoped that an extension of the 
system will be decided on soon. 

Hampton Wick.—The District Council have presented a petition 
against the London United . Bill, 1903. The „ 
company have suggested to so amend Clause 15, relating to the supply 
of electrical energy for light and power, as to make the exercise of the 
power given by such clause to the. company in the Council's district 
subject to the Council's consent. 

Kirkcaldy.—The Town Council at their last meeting had a pro- 
tracted discussion oxer the extended tramway route and the proposal 
to lay down a double line of rails. An amendment was carried that 
the double line be only on the portion of the route at the east and 
west ends respectively, with sufficient crossings on the single line 
within sight of each other to prevent delay. 

Sheerness.—On Thursday last week the electric tramway between 
Sheerness Pier and Sheerness East was opened to traffic. There is also 
& branch line from the Coronation memorial clock in the Cresoent to 
Oheyney Rock. The tramways are the property of a private company, 
and are driven by current supplied from the Eleetrical Power Distribu- 
tion Oompany's generating station at Sheerness East. 

Middlesbrough.—The town clerk has been instructed to communi- 
cate with the local authorities (Ormesby, South Bank, and Eston) on 
the proposed new tramway route between Middlesbrough and Grange- 
town, with a view to diseussing the advisability of the authorities 
interested running trams or taking joint action in securing the best 
possible terms from the Imperial Tramways Company. 

Bolton.—The Oorporation have just closed a successful year's 
working. The gross profits amounted to 238.515. The traffic 
receipts were £85,708, compared with £78,036 last year; £22,790 
was allocated to depreciation, and £4,966 in aid of the rates. 
Relaying and widening of tracks are being completed, and projects 
are afoot for motor 'bus services to Daroy Lever and Belmont. 


Ayr.—At.a meeting of the Town Oouncil this week the question of 
abolishing stopping places over 4 distance of about 700 yards, between 
the Grammar School and St. Leonard’s Ohurch, which part of the line 
it is proposed to double, came ap again under a minute recommending 
that suoh stopping oe should be abolished in order to provide a 
five minutes’ servioe between these points. The minute was approved. 


Northampton.—Edmundson's Electricity Corporation, Limited, 
have applied to the Tramways Committee asking whether the Council 
would repared to lease the tramways undertaking with a view of 
adopting electric traction. In consideration of the present position 
and of the forward state of the preparations for electrifying the lines, 
a 5 have agreed that nothing can be done in the direction 

Wolverhampton. — On Tuesday the Tramways Committee discussed 
at length the subject of the Lorain system of electric traction and its 
commercial value to the borough. It is understood that Mr. Shaw- 
field’s report on the working of the system was again carefully 
oonsidered, and that the committee unanimously decided to advance 
the matter another stage by sending it to the Town Ocuncil for 


Maidenhead.—The responsible committee have had under con- 
sideration the posal to apply for an order authorising the 
construction of light railways. They understand from the consulting 
engineers that the cost of the railways provisionally upon 
would amount to some £46 000. Having reviewed the who eene 
the.committee recommend that this matter be not proceeded with at 
the present time. 

Portemonth.—The 1 propose to borrow £1,882 
to be used in converting four horse-oars into electrically-driven cars. 
An agreement has been concluded with the Hampshire Light Railway 
Company for a reference to Mr. J. H. Belfour Browne, K.C., of 
questions which had arisen under and in connection with an agree- 
ment with the Som pan giving the Corporation certain ranning powers 
up to a point on Portedown Hill. 

Sootoh Provisional Orders.—An enquiry under the Private 
Legislation Prooedure (Scotland) Act, 1899, into the following draft 

rovisional orders will open at Glasgow on the 30th inst.: Lanarkshire 
Electricity and Refuse Destruction, Hamilton, Motherwell, and Wishaw 
Tramways, and Glasgow Corporation Tramways. The Commissioners 
will thereafter proceed to Aberdeen, where the following order will be 
taken : Aberdeen Corporation Tramways. 

IMord.—BS0 successful have been the municipal electric tramways, 
which were opened for traffic a few weeks back, that the Council have 
decided to order additional cars, the present number in use, which it 
was anticipated would be sufficient for the lines opened, being insuffi- 
cieat to accommodate the traffic on Saturdays and Sundays. It is 
reported that on one day the takings amounted to £154, which 
constitutes a record for the county of Essex. 

m.— During the past week the solution of the tramway 

roblem here has not b-en advanced in any important degree. There 
is an unmistakeable opinion in the city that the tramways should be 
controlled directly by the Corporation, but no decision in the matter 
cap be come to before the recent proceedings in committee are con- 
sidered by the full Council. In the meantime the matter is e 
discussed in some of the principal warda of the city, the majority o 


, car will carry 


travel on May 15, already styled the Royal. 


which have voted in favour of municipalisation, and have asked their 
representatives on the Council to support their views. 

Cardiff.—The decision of the Town Council lagt week not to recon- 
struct the Grangetown route via Penarth-road is likely to give rise to 
considerable controversy. Public meetings are to be held in Grange- 
town, Splott, and Adamsdown, to be addressed by the members 
representing the respective wards. The Splott route will be opened 
on May 1l. Public notice has been given of the intention of the 
Corporation to promote a provisional order for powers to congtruct 
additional tramways in the borough, 


South London.— The first practical test of the running of the new 
County Council electric tramoars in South London was made in the 
early hours of one morning lust week, when two of the cara were run 
between Kennington Gate and the terminus at Tooting. The cars 
stood the test splendidly, and ran without the slightest hitch. Each 
passengers, and they will all be painted a chocolate 
colour, except the one in which the Prince and Princess of Wales will 
This will have a coat of 
cream enamel, and will bear the arms of his Royal Highness. 


Halifax.—The Tramways Committee have pese an order for 12 
new car bodies with the Brush Company. They will be delivered 
without outside seats, as it is the oommittee's intention to have the 
new cars fitted with Walker's dry seats. This was the system of dry 
seats with which the illuminated car, run in honour of the Coronation 
last year, was fitted ; and it consists of laths which turn over, so as 
to keep a dry surface uppermost. By stipulating for care without top 
seats, the committee will receive an allowance from the builders 
sufficient to enable the cars to be fitted with Walker’s dry seat at 
£3. 10s. per car. The dozen new cars aie to be delivered by about 
the middle of June, 

Additional Trafic Returus.—Anglo-Argentine, £1,132 increase; 
Barcelona Ensanche y Gracia, £129 increase; Barcelona, £515 deorease ; 
Brisbane, £122 increase (month of March, £10,816, decrease £120); 
British Columbia Eleotrio (month of January), £1,340 increase; 
Buenos Ayres and Belgrano Eleotric, £365 inorease (month of 
March, £15,656, inorease · S1, 546); Calcutta, £402 increase; Oa 
Town (month of February), receipts £15,876, expenditure 88,728 ; 
Isle of Thanet Electric, £203 increase; Mexioo Electric. (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£50 increase; Port Elizabeth (month of February), reoeipte £3,941, 
expenditure £2,114. 

Sheffield.—On Good Friday an accident occurred on the newly- 
opened Woodseats section of the tramways system which was within 
an ace of having moet disastrous results. Two cars collided on a road 
which practically runs along the edge of a precipice. One of them 
was forced back by the impact and, according to the local newspaper 
ban but tor coming in contact with a telegraph pole, would inevit- 
ably have gone over the embankment and fallen to & distance of some 
36ft. The line isa single one, and the accident is attributed to the 
fault of one car in not waiting at a certain loop for the other te pase. 
Fortunately only two passengers were seriously injured, but both cars 
were y damaged. The experiment of running covered double- 
deok cars on the city lines has proved a success. Thirty swoh care are 
now on order. 

Belfast.—The Law Committee of the Corporation have drawn up a 
draft scheme for submission to the Council relative to the aoquire- 
ment of the street tramways by immediate purchase No igure is 
mentioned, but a basis of arbitration is suggested, and the conditions 
upon which arbitration would be acceptable are set forth. The scheme 
is to be circulated among the members of the Corporation, and a 
special meetiag will be ed by the Lord Mayor to discuss it in all 
its bearings. Should the arbitration proposals be adopted, they will 
be submitted to the tramway company, and, if agreeable to them, the 
oot of pr ing with a Bill in the next session of Parliament 
would obviated. It will be remembered that the Corporation 
resolved some time ago to pomon such a Bill, and that subsequently 
the tramway company withdrew the measure which they had intended 
to promote in the present session of Parliament. 


London United Tramways Bill. —In the Bill which the company 
are promoting this session an attempt is made to obtain powers to 
supply electrical energy to private consumers along the route of the 
tramways for lighting and power purposes. The local authorities con- 
cerned are naturally one and all up in arms against suoh a proposal, 
which would enable the company to supply electric light in competi- 
tion with either the councils themselves or companies especially 
authorised for that purpose within the districts affected. It has 
become obvious to the tramways company that if their Bill is to go 
through this session, they must either withdraw the proposed powers 
entirely or amend the same to meet the views of the authorities. 
They have chosen the latter alternative, and in most instances the 
councils have secured the alteration of the clause in question so as to 
make the exercise of the power given by it to the company gubjeot to 
the councils' consent. 

St. Panoras.— Opposition on the part of the St. Pancras Borongh 
Council to the Charing Cross, Euston, and Hampstead Railway Bill 
has resulted in the insertion of a clause in the Bill by which the com- 
pany undertake to seek in the next parliamentary cession power to 
acquire compulsorily a site at or near the Cobden statue, High-street, 
Camden Town, whereon to erect a atation. The opposition has now 
been withdrawn. With regard to the City and South e Railway 
Bill, the Borough Council support the measure on the ground that it 
will be very beneficial to St. Pancras in enabling its inhabitants to 
travel quickly to the City and South London. Opposition to the 
Great Northern 1 d Jompany’s Strand Tube Bill has been with- 
drawn, subject to tbe Borough Councils approval of the plans of 
th» subway to be constructe between the existing subway of the 
Ste dude Railway by King’s Cross and the Great Northern; and 
Strand Tube Railway. | 
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Aberdeen.—At the Town Council meeting last week lengthy con. 
sideration was given to the proposed conditions on which the Suburban 
Tramways Company would obtain running powers over the Corporation 
lines. The Tramways Committee recommended, by a majority, that 
the company, in exercise of the running powers, should have the right 
to take up and set down passengers along the lines of the Corporation, 
and that the Corporation should pay to the company for traffic 
expenses and rolling-stock charges 54d. per car mile run of the cars of 
the company over the city lines, and for general charges a commission 
at the rate of 10 per cent. on the gross amount of fares received by the 
company on behalf of the Corporation. Bailie Taggart, who presided, 
moved the adoption of the report, and said that unless some reasonable 
arrangement was arrived at the company would not go on. The 

roposed agreement was only for one year, and if the percentage was 
ound to be too large it could be altered at the end of the first working 
year. The Dean of Guild Lyon proposed that a commission of 5 per 
cent. be paid on the Bross amount of fares. The amendment was 
carried by 17 votes to 12. ' 


Manchester.—The Tramways Committee met on Tuesday and 
adopted their estimates for the municipal year. The estimated income 
for the year which will end on March 31, 1904, is $550,000. This, 
with.a miscellaneous revenue of £7,699, made up of bank interest, 
sundry rente, etc., will make the total estimated revenue £537,699. 
The estimated expenditure is £87,085 for power expenses and elec- 
trical energy supplied by the Electricity Committee and local 
authorities, £175,048 for traffic expenses and staff, £20,000 for rent 
of tramways payable to local authorities in respect of lines leased to 
the Corporation, £36,050 for general expenses (including salaries of 
administrative staff, rents, rates, taxes, and insurances), £33,462 for 
repairs and maintenance, and £1 200 being the amount written off 
one sy on leasehold properties. The balance of £184,820 is the esti- 
mated gross profit for the year. The committee propose to allocate 
the balance (surplus) as follows: transfer to the permanent ways 
account £44,000, depreciation and reserve faud £18,000, in relief of 
the p» rates £60,000, interest on loans £47,602, sinking fund 
£24,566, and £652 as the instalment of repayable loans. The amount 

laced to the depreciation, renewals, and reserve accounts shows an 
increase of from £36,249 last year to £62,000 this year, and it 
is obvious that the committee repose to keep their renewal and 
depreciation funds on a sound basis, Last year £20,000 was 
handed over in relief of the rates, and it is expected that this amount 
will be more than doubled, as £50,000 is the sum nsmed in the 
estimate. As above stated, the estimated income this year is 
£537,699 ; last year the estimate was £263,036. This was greatly 
exceeded, the approximate income being £320,080. On capital 
account, the estimated expenditure for the year is £428,890. This 
is made up as follows: £65,100 for land and buildings, £5,500 for 
machinery and plant (car works), £120,000 for permanent way and 
overhead equipment and bonding of rails, £35,000 for cars and car 
equipments, track waterers, etc., £1,000 preliminary expenses, £1,290 
for salaries, £1,000 for parliamentary and other costs re Tramway 
Bills, and £200,000 for the purchase of the existing undertaking and 
expenses connected therewith. Last year the estimate was £600,000, 
but the approximate expenditure was slightly below the figure, being 
£580,628. During Easter very many people have travelled on the 
cars, and the receipts have been larger than at any previous time. On 
Good Friday the sum of £2,400 was taken, on Saturday the sum was 
£2,300, and on Easter Monday the figures rose to £2,700, the highest 
yet recorded in one day. For the week ended Saturday last the total 
diae ar were £12,065 5s. 104d. The number of passengers carried 
was 2,124,249. 


Mexioo.—Some very interestin 
Jerome in his consular report on trade for 1902 with regard to electric 
tramways in Mexico The tramways of the city of Mexico, which 
began not many years ago as & few independent mule lines, have grown 
into a single electric system, which is now conducted according to the 
most Approved methods and with the most up-to-date electrical equip- 
ment. The new arrival in Mexico City is likely to be struck with 
astonishment by the irreproachable equipment, excellent service, and 
high (e of the electric trams on the main lines and branches, which 
cover the entire city and extend to the outlying suburbs and numerous 
points of historical and romantic interest. The lines now worked 
aggregate 190 miles, with a considerable mileage under construction 
and still more projected. The daily service is maintained by 604 cars, 
including motors, trailers, tagar locomotives, and gorgeoys funeral 
cars, for in Mexico there are no hearses such as are used elsewhere, the 
dead and the mourners being transported to the burial places in 
pee cars. The power plant is one of the best in the Republic, 
the entire construction and equipment being on the most approvei 
lines of modern engineering practice. In the engine-room are 
four huge compact MacIntosh and Seymour compound condensing 
engines—two of 600 h.p. and two 1,200 h.p.—coupled direct to 
big generators, which supply a continuous current of 3,600 h. p. 
The MacIntosh and Seymour engines have been found so satis- 
factory for this work, tbat engines of the same type and of the 
same make have been ordered for the new electrio light plant now 
building by Messrs. Anthony Gibbs and Co., of London. These 
engines have been found to reduce the coal consumption to the closest 
possible margin, a considerable item in Mexico, and have proved them- 
selves to be so reliable and steady in their work, and so designed as 
to meet every requirement made of them, and to call forth the heartiest 
praise of the management and the engineers. Besides the engines, the 
compauy has in operation storage batteries of 1,600 h.p., which are 
charged during the hours when traffic is light, and are put into service 
when the conditions of travel demand additional power. The enormous 
and growing business done by the street railway is shown by the 
number of fares collected during the year 1901, which reached the 
grand total of 26,709,225, while in 1902, up to Nov. 30, the fares 
totalled 28,285,044. With the month of December tho fares eollected 


information is given by Mr. 


are estimated to have been more than 50,000,000 for the year. Con- 
sidering that no fare is less than 6c., and rises by ations according 
to the distance travelled outside the city to 30c., it may be seen that 
the income of the Mexico City Street Tramway Company is by no 
means small. The company employ in the offices, tratfio department, 
and workshops, and on the permanent, way, etc., 2,438 persons. 


LIGHTING AND GENERAL. 


Jarrew (Durham).—The first electric arc street lamp has just 
been erected. 

Fife.—The Lunacy Board have decided to adopt the electric light 
for the asylum, 

Dulverton (Somerset).—A very satisfactory canvass is being 
made for electric light consumers. 

Bognor.—The Post Office telephone exchange was opened for the use 
of the public on Thursday, Apri 2. 

Southwark.—The Guardians are considering the question of build- 
ing a refuse destructor at the infirmary. 

Cardiff. —The Council have received an offer of £1,000 for a s 
ward for the treatment of lupus by tne X-rays ond the Finsen light. 
Pontypridd.—A Welsh paper says four electrical power gene- 
rators of 2,500 h.p. each are on their way from Budapest for a colliery 

at Pontypridd. 

Southend.—On Saturday evening the Mayoress of Southend (Mrs. 
Martin) switched on about 40 arc lamps which have been erected on 
the esplanade and in the main thoroughfare. 

Dungannon.—The Local Government Board have declined to 
sanction the proposed electric lighting loan which was the subject of 
the recent Local Government Board enquiry. 

Lichfield.—The City Council have decided to apply to the Board 
of Trade for an order to extend the area for the supply of electricity to 
the limits included in the Lichfield Gas Act, 1878. 

Babcock and Wilcox.—The directors of Babcock and Wilcox, 
Limited, announce for the half-year ended Dec. 31, 1902, a dividend 
of 8 per cent. on the ordinary shares, with bonus of 2 per cent. 

Coatbridge.—The Council have authorised a sub-committee to 
continue to act along with the representatives of the other burghs 
with regard to the proposed extension of the city of Glasgow telephone 
area. 

Explosion.—On Monday a stretch of Chapel-place, Brompton, was 
blown up by an explosion in an electric cable and distributing box 
belonging to the Kensington and Knightsbridge Electric Lighting 
Company. 

Hull Telephones.—Alderman P. T. Crook, J. P., has given notice 
ofaresolution to rescind that which was adopted at the last meeting 
of the City Council to accept tenders for the construction of a municipal 
telephone exchange. 

New Firm.—Mr. Ernest M. Parsons has taken over the electrical 
business of Mr. S. P. Wood, 10, Paragon-street, Hull, which he has 
managed from its inception, and will carry the same on as a separate 
business at 67, King Edward-stroet. l 

Whitby.—Tenders are to be advertised for for the supply of 
mechanical stokers. A system of rebates for long-hour consumers is 
to be initiated. The rate will be 8d. per unit for the first hour of 
maximum demand and 2d. per unit afterwards. 


Bethnal Green, —The Electricity Committee of the Borough 
Oouncil have decided to purchase land for the purpose of building an 
electricity generating station and a dust destructor, it being proposed 
to light the whole of the borough by electricity. 

Messrs. F. Stanley and Co.—The instruments and special manu- 
factures of Stanley's at the Great Turnstile, Holborn, are so well 
known that we need only point out the fact that they have ‘ssued a 
new catalogue in order to create a demand for it. 

Bournemouth.—The chairman and Councillor Burden, with the 
borough electrical engineer (Mr. Bulfiu) and the town clerk are about 
to visit Portemouth and Tunbridge Wells to obtain information as to 
the municipal telephone systems established in those towns. 

South Wales Telephones. —The Postmaster-General has intimated 
to the Newport Corporation that he is not prepared to grant a license 
to a company for a telephone system in that area, as there are already 
Post Office exchanges at Newport and other places in the district. 

Crieff.—At the meeting of the Town Council on Monday night the 
electric lighting question was discussed. It was remitted to the 
Lighting Committee to advertise, if they thought fit, for offers from 
electric light companies to furnish & scheme for lighting the town. 

Blaydon.—4A deputation of the Urban District Council is to wait 
upon the owners of Priestman's Colliery and ask them if, and on what 
terms, they would undertake to provide the mains in the electric 
lighting area referred to in the third schedule of the Council's order. 

Dermatine.—The Dermatine Company, Limited, Camberwell, are 
issuing a new price-list of dermatine. It is prefaced by an illustrated 
article on indiarubber, aug n and dermatine, written by a 
rubber and chemical expert. It is accompanied by maps, a number of 
useful tables, etc. 

Sandwioh.—4At the last meeting the deputy town clerk reported 
the result of the conference before the Board of Trade, the order being 
granted in the case of Sandwich, but if nothing were done to establish 
the system in Sandwich within two years, the Council might apply to 
have it revoked. 

Lancashire Boilers.—The Technical Publishing Company, Man- 
chester, and John Heywood, London and Manchester, have just 

ublished a specification for a Lancashire boiler and boiler seating, 

y “Inspector,” M. I. M. E., Manchester, which we can well recommend 
to our readers’ favourable notice. 
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Burslem.—The Town Council have received a report by Mr. W. H. 
Trentham on the proposal to provide electric lighting in the town, 
taking current in bulk from the Potteries Electric Traction Company. 
He has now been asked to give details of the £15,443, his estimate of 
the cost of feeders, mains, and consumers' connections. 

Bermondsey.—The Borough Council have instructed the General 
Pu Oommittee to consider the advisability of utilising motor 
vehicles for the heavier work of the borough, Oouncillor Harbord 
particularly advocating the adoption of a German invention which 
swept the streeta and collected the mud at the same time. 

.— Mr. T. W. Broadbent, A. M. I. E. E., 


Electrical Machinery 
Victoria Electrical Works, Huddersfield, has just issued a well. 
robvble buyers of electrical 


illustrated booklet with a view to giving 
goods an approximate estimate of cost. In the preface interested an 
probable purchasers are cordially invited to visit the works. | 

Arbroath.—In connection with the proposed introduction of the 
electric light into the town, it is reported that the Board of Trade 
have agreed to defer consideration of the question of revoking the 
Arbroath order until May 31 next. In the meantime a sub-committee 
will visit the electric lighting installation at Broughty Ferry and 
report. 

Nairn.—The Town Council are stil negotiating with Messrs. 
Crompton and Qo., London, r ing the Council's amended agree- 
ment as to the introduction of the electric light. Messrs. Orompton's 
objections are chiefly the conditions as to the purchase price of the 
lig ting, the extension of the lighting area, and the completion of 

e works. 

Worthing.—At last woek's Town Council meeting it was stated, in 
reply to some questions that the cost per unit was id., and that the 
plant in the engine-room would supply nearly as many lamps again as 
the number now connected with the meters, but the boiler-house and 
condensing plant would require some additions to supply as much 
again with safety. 

Lytham.—The Council are applying to the Board of Trade for a 
further extension of the period for completion of works provided for 
in their electric lighting order. Mr. Parker, O. E., has been asked to 
furnish an estimate of cost for a supply station, laying oables in the 
whole of the district, and plant to include the supply of current for 
the tramways within the Lytham district. | l 

Military Wireless Telegraphy.—At the manmuvres of the 
German Guards this year experiments will be made in the Emperor’s 

resence in wireless telegraphy. The recent experiments on the 

erlin-Zoesen Military Railway, in establishing continuous com- 
munication by wireless telegraphy between a train in motion and 
stations on the line, were attended with complete success. 

Stealing Telephone Pipes.—For stealing six electrical cable pipes, 
belonging to the National Telephone Oompany, William Linnell, 
19, labourer, of 27, Watergate-street, Deptford, was sent to prison for 
a month's hard labour at the Greenwich Polioe-court on Saturday, and 
William Wilson, 32, labourer, of no fixed abode, was sentenced to 
three months’ hard labour. The pipes were valued at £2. 18s. 6d. 

The American Invasion.—Under this title Sir Ohristopher 
Furness, M. P. (Simpkin-Marshall) urges that all our advantages— 
natural, physical, mental, political, and commercial — must be 
thoroughly utili 
discussed 


and corrected, in order to defeat the American invasion of 


our commerce, The book is well printed and excellently illustrated. 
Cupar Asylum.—The Fife and Kinross Lunacy Board have for a 
is oe had under consideration the question of the lighting of the 
asylum. Mr. David Osborne, the secretary, at the last meeting sub- 
‘mitted a report showing the annual cost of lighting by gas to be £614, 
and by eleotrio light £515, a saving of £99. It was agreed to print 
and circulate the report, and submit it to the next meeting of the 


|. Oriental Telephone and Electric Co.—The directors have 
tesolved to recommend to the shareholders, subject to final audit of 
the accounts, the payment of a dividend of 34 per cent., free of 
income tax, making, with the interim dividend paid on Oct. 31 last, 


& total of 6 cent. for the year ended Dec. 31, 1902. The transfer 
peers a closed from the 18th to the 29th inst., both days 
inclusive. 


Refuse Destructors.—In our last issue we noted the erection of a 
Sterling refuse destructor in Denmark, and we have received an illus- 
trated pamphlet, in which Mr. A. J. Liversedge, A. M. I. O. E., who is 
the engineer and patentee, gives all the particulars of this interesting 
and useful apparatus. The little poopie is issued by Messrs. 
Hughes and Stirling, Arundel-street, W.C., who, no doubt, will supply 
copies to our readers upon application. 

Islington.—The Council have instructed the Finance Committee 
to prepare a statement setting forth (1) the number of men at the 
electric lighting station who have worked more than their recognised 
number of hours between Oct. 2, 1902, and March 26, 1903 ; and (2) 
the number of hours of such overtime and the amount paid therefor ; 
and (3) the amount paid to the technical staff (in lieu of overtime 
money) for refreshments between the same dates. 

Compensation.—In the case of the claim of Messrs. Dent and 
Hellyer, electrical engineers, Newcastle-street, against the London 
County Oouncil for £60,000 for the compulsory acquisition of their 

perty by the latter for the purposes of the Strand and Holborn 
Improvement scheme, the Council have agreed to pay the sum of 
£37,500 as compensation, Messrs. Dent and Hellyer remaining in 
possession until the last day of September of the present year. 

Limeriok.—The Council have already obtained 190 applications for 
lighting purposes alone. There is a great number of large premises at 

nt out of reach of the cabled streets, the owners of which would 
e willing to take a supply for both lighting and motor power, and it 
is suggested that these particular streets be cabled in the near future, 


estate of the 8. M. Van Hinden Electrical Com 
Newington, Liverpool. 
of the Warrington and Distriet Electric 
Limited, 115, Sankey-street, Warrington, will be held on 22nd inst. 


at 3 p.m 
T. F. Mayfield, electrical engineers and contractors, Burton-on-Trent, 


Caerphilly 
was read from the Board of Trade respec 


tilised, and all our weaknesses and errors fearlessly 


to the Council last week that he had ins 


Mr. Coffey, the canvasser, in his last report says he has not the least 
doubt that electricity for lighting, heating, and motive power will 
be a decided success in Limerick.” 


» 


London Gazette.—A winding-up order has been made out in th 
ny, Limited, 23, 
The first meeting of creditors in the estate 
ight and Power Company, 


The partnership existing between G. W. Carpenter and 
has been dissolved by mutual consent. 

.—At last week's meeting of the District Council a letter 
ting the Caerphilly electric 
lighting provisional order, to the effect that with reference to previous 
corresponderce on the subject of the application for the order and to 
the enquiry whioh took place at Oardiff on the 18th ult., the Board 
had decided, after full consideration of the case, not to proceed with 
the application. Notice of motion has been given that the whole 
district be memorialised on the matter. 

Portsmouth. —The Town Council on Tuesday adopted a report of 
the Telephone Committee recommending various additions to the plant. 
in the way of jacks for switchboard, table instruments, etc.; also that 
5 for municipal telephone exchange at Lee-on-the-Solent, 

itchfield, Rowland’s Oastle, and Hayling Island be informed that as 
soon as the committee can get the sanction of the Council for an extra 
grant of money endeavours will be made to connect them on such 
terms as are possible, provided wayleaves difficulties can be got over. 

Institution Journal.—The March number of the Journal of the 
Institution of Electrical Engineers (vol. xxxii., part 2) has just been 
issued, It includea the following papers aud the discussions thereon : 
'* Notes on the Metrical System of Weights aud Measures, by Mr. 
Alexander Siemens; Notes of Recent Electrical Design,” by Mr. 
W. B. Esson ; ‘‘ Notes on the Manufacture of Large Dynamos and 
Alternators," by Mr. E. K. Scott; The em of Continuous-Ourrent 

mos," by Mr. H. A. Mavor; and, „ General Rules for 
iring for the Supply of Electrical Energy." 

Chester. — The electrical engineer in a recent report indicated the 
probable requirements and estimate of capital expenditure for the 
next three years, and presented a statement showing that the amount 
£106,924 sanctioned ap to date will be exhausted, and £1,275 in 
exceas by expenditure already sanctioned by the Council. The Electric 
Light Committee will consequently recommend to the Oouncil that 
application be made for sanction to borrow the further sum of £14,076 
(making with the above £105,924 a total of £120,000) for purposes 
connected with the electric light undertaking. ; 

Colwyn Bay.—The Lighting Committee reported to the meeting of 
the Town Council on Tuesday that during Easter they were putting the 
full load on the arc lampe along the promenade. The number of con- 
sumers connected to the mains to date was 152. Pressure was ordered 
to be put upon the contractors for the new plant to deliver the 
maohinery without further delay. Having considered the question of 
the charges for current, the committee recommended that as from 
Jan. 1 last for private lighting the charge be 5d. per unit, for public 
lighting 4d., and for motor power 5d. The recommendation was 
agreed to. | | 
| Broughty Ferry.—The scheme under consideration of the Council 
for the extension of the electric lighting of the burgh contemplates 
the erection of 11 additional aro lamps. The total estimated cost is 
£696. 6s. 8d., which, at 64 per cent., would mean an annual char, 
of £43. 98. 2d. for interest, depreciation, and sinking fund; while 
cost of current for the eight lamps outside existing circuits, for 22 
incandéscent lamps, and cost of maintenance are estimated at £125. 
de. Ad., making a total annual charge of £168. 12s. 6d. Against this, 
however, there is a saving of 42 gas lamps at £1 per lamp ahd about 
£22 in lamplighters’ wages. 

Kingswinford.—At the last meeting of the Rural District Council, 
the Clerk said, with regard to the arbitration between the Council and 
the Midland Electric Corporation, the award was absolutely in favour 
of the Council's contention on all the points they raised. He. had 
seen officials of the company that day, and they stated that they had 
spent something like £6,000 in the Council's district in laying cables, 
and it would cost £7,000 or £8,000 to complete the work. In a fort- 
night's time they would have a definite scheme to put before the 
Council The Olerk said the 5 now realised they had to 
do the work in foto or to pay the Council damages, according to their 
agreement. 

Marrogate.—The charge for consumers who use over 30,000 units 
per annum will from July 1 next be 4d. for the first hour, 2d. for the 
second, and 1d. for the third hour. The charge for motive power where 
over 10,000 units per annum are used, provided the motor is run in 
the SEAT daily working hours, at an overage of six hours per day 
at one-third load, will be 14d. per unit, and the charge for supply to 
genere. consumers will be at the rate of 3d. per unit for the second 

our, instead of 4d. as heretofore. The borough surveyor's plan and 
estimate of reservoir and weir at the electrio light station has been 
approved, and application will be made for sanotion to the borrowing 
of the sum of £3,500 for the carrying out of the work. 

Llandilo.— The electric light meter inspector and collector reported 
ted the meters for the 
quarter ending March 25 last, when it was found that 5,253 units bad 
been consumed for lighting purposes and 31 units in an electric 
resi Qin a revenue of £131. 6s. 10d. for the quarter. He had 
discovered that four meters had been out of working order, but added 
that a fair sum had been soren upon to be paid by the consumers 
affected. He advised the Oouncil that periodical inspection of at 
least once a month should be made to ensure that the meters were in 
order. It was agreed that the inspector should inspect as reported 


once a month, and that he be paid £1 a quarter for so doing. 


572 


THE ELECTRICAL ENGINEER, APRIL 17, 1903. 


Asten. — The Electric Light Committee have come to the conclusion 
that for the present it is desirable to erect 15 arc lamps only. Pro- 
vision wil] be made in the estimates for the lighting of such lampe at 
a cost of £12 per lamp per annum, it being understood that any cost 
in excess of this sam in respect of these lampes will be borne by the 
committee. The committee have decided to defer for the present any 
farther public electrio lighting. Until farther notice the committee 
have fixed the hours of supply of electrical energy at the maximum 
rate of 6d. a unit between the hours of 5 till 7 p.m. in the winter 
months. Mr. Wilson has been instructed to prepare specification for 
the free wiring of the district and to obtain and aubmit tenders, 


Dorchester. — Last week we noted that the electric lighting scheme 
had been definitely adopted. The following report has now been 
issued: The result of the canvass to date, which has extended only 
over the compulsory area and the extended area recommended by 
Mesars, Enright — viz., Prince of Wales-road, Weymouth-avenue, 
South-walks, Great, Western · road, Somerleigh-gate, Cornwall - road, 
and Icen Way— shows a demand for 4.276 incandescent lamps. six aro 
lamps, and eight power installations from 180 householders ; 114 have 
not yet definitely decided upon taking the light, and 54 have replied 
in the negative. The above canvass has been entirely among private 
consumers, no public buildings Ler, ntur M The electric lighting 
parliamentary order expires on July 2 next." 


Lowestoft, —The resident electrical engineer's last report states that 
there are now 18,274 8-c. p. lampe connected to the mains, representing 
347 consumers. There were 15 new consumers connected up during 
the past month, equal to 678 8-c.p. lampe. The electric lighting 
cable is to be extended down Rant deore along Vhapload-road. The 
application of the National Telephone Company for the use of the 
pipes laid under the paths in the borough was considered on Tuesday, 
and the matter uns deferred for the present. The matter of lighting 
Norfolk.street, Essex-road, Lyndhnrst-road, and Royal-avenue was 
also discussed and deferred to tbe next meeting, when the plans of 
the proposed standards will be before the committee. The eleotrio 
lighting of the pumping station is under consideration. 


Broadway Testing Works and Okemical Laboratories, 
Westminater.— We are informed that in consequence of the death 
of his father, Mr. W. Harry Stanger, Mr. R. H. Harry Stanger has 
succeeded to the above business of inspecting, testing, and consulting 
engineers, which he will continue with the assistance of Mr. Geo. 
Blake y pare M.I.M.E., M.Soo.Ing.Civ. (France) The whole 
of the staff will remain as hitherto. The partnership which existed 
with regard to the chemical and analytical businese hitherto carried 
on under the style of Stanger and Bount, with Mr. Blount, has ceased, 
but the work will by continued on the same lines as hitherto under 
the management of Mr. S. Dickson, F. C. S., who has occupied the 
35 of chief assistant in these laboratories during the last 

years. 


Stoch NExehange.—The Stock Exchange Committee have been 
asked to allow the following securities to be quoted in the official 
list: British Columbia Eleotric Railway Compeny's further isaue of 
£10,000 deferred ordinary stock, and Edmundsens’ Eleetrigity Oor- 
poration's further isque of 20.000 6 cent. cumulative preference 
shares of £5 each, fully paid, Nos. 50,001 to 50,000. Application has 
been made to the committee to appoiut a special] settling day in 
Automatic Telephone Company (1903), Limited, 4.000 preference 
shares of 2s. 6d. each nY „Nos. 1 to 4,000 ; 324,368 ordinary 
shares of 2s. 6d. each, 2d. paid, Nos. 47,941 to 372,308; and 
$0827 ordinary shares of 2s. 6d. each, fully paid, Nos. 372,309 to 

fs. Annes.—The electrical engineer, Mr. OClothier, in his last 
report gives the following figures: Units sold to Feb. 28 141,011 
1 89,516 last year; equivalent to 80. p. lamps connected, 
10, 274 (5. 750); units sold pe Mn conn , 157 (15:5): unite 
sold in February. 16,406 (9, 977); total number of consumers, 156 
(67); average approximate coat of production, 1°89 (2°21). Reoeived 
during the month 14 applications for 550 8-0.p. lighte, the majority 
of which hage been comneoted, bringing the total number of 8-0. p. 

oonn sipoo March 31, 1902, to over 4,600. The con- 
tractors for the extension plant report tbat the work in the con- 
tracts is well in hand. The prioe electricity for motor, heating, 
raat okie a other than tigen ed for xe to drive 
ynamos ighting purposes, wi to Zid. per unit 
on, and after June 1 next. | 

King's Lynn.—The electrical engineer in his last report stated that 
during the last month applications bad been received for 129 additional 
lamps of 8 0. p. of equivalent, making a total of 15,177 from private 
consumers. number of private consumers up to date was 398. 
Application is to be made for a provisional order for the light ing of 
Gaywood and West Lynn. T were submitted by Mesers. 
Venner and Oo. for 50 meters of various sizes, and t i 
empowered to purchase as and when required. 
reposted that during F ; 1903, the unite generated were 38,517 
(1902, 32,855); unite sold to private consumers, 17,962 (11,017); 
units sold at power rates, 5,614 (1.295) ; coat of fuel, stores, repairs, 
and wages in station, £100. 6s. Sd. (£117. 8s. 10d.) ; oost per unit 
generated, Q:6283d. (0 8682d.); wages of lamplighters and ontaide 
staff, £16. 14a. 6d. (£13. Ou. 10d.). 


Macoleefield.—On Wednesday Councillor Cameron submitted a 
scheme for the iutroduction of electricity into Macclesfield upon the 
same lines ae that now at work at Walthamstow, where between 
September, 1901, and September, 1902, a profit of from £1,000 to 
£1.100. was made. The electricity is generated by anthracite coal gae. 
It is 5 to entrust the construction and equipment of the station 
and the laying of mains to the Westinghouse Company, Old Trafford, 
who will turn it over to the Corporation when completed. Phe amount 
of capital expenditure will be made knewn when the bases of the 


scheme have been agreed upon. One of these Sw osed is that the 
minimum consumption of electricity shall be 100, units per year 
for lighting. and a like quantity per year for power and traction. The 
proposals will shortly be discussed by the General Purposes Committee, 
which consists of the whole of the Uouncil. 

Newton Abbot.—The Urban District Oouncil on Tuesday con- 
sidered letters from the Urban Electric Supply Oompany giving notice 
of its intention to apply for a provisional order for hghting Highweek 
and Milber, and also approving the draft agreement for the public 
lighting, with one or two minor alterations. As rds the Council's 
request that the price per unit should be after three years 
from 7d. and Ad. to 6d. and 3d., the company pointed out that if it 
consented to that, private consumere would mot teke the light until 
the expiration of the three years, when they would have the fit of 
the cheaper rates. In order to meet the Coumeil, however, it was 

repared to fix the price at 7d. and 3d. at once, provided the agree- 
ment for public lighting was signed within three weeks. The sur- 
veyor reported that 80-o. p. and 49.o. p. specimen lamps had been fixed. 
After discussion it was agreed that the whole matter be referred to 
tbe new Council, | 

Hastings.—Application is to be made for sanction to borrow £26 
for extension of an electric lighting main ; for sanction also for £6,060, 
this being the net excess expenditure of various loans. The amounts 
of the loans and the actual expenditure are given as follows: Date of 
sanction—Oct. 39, 1896; purpose—waterworks road inatallation ; 
amount sanctioned—£6,871; smount expended—£9,401. 1s. Id. 
Nov. 3, 1899; new plant and making alterations to Karl-street 
station main extensions, etc.; £48,354: £40,065. 5a. 2d. June 29, 
1900 ; condensing plant; £1,584 ; £1,703. 3e. 6d. Sept. 15, 1900 ; 
main extensions, oil separator, etc. ; £1,445 ; £1,416. 12s. 2d. Sept. 29, 
1900 ; street-lighting scheme; £2,205 ; £2,093. 1s. 2d. Aug. 15, 1901 ; 
new alternator, boilers, and plant, and main extensions, house 
services, etc.; £14,272; 815,065. Os. 9d. Dec. 2, 1901; additional 
condensing plant, main extensions, eto.; £546; £570. 158. 11d. 
Nov. 14, 1902; main extensions, etc.; £628; £639. 12s. 4d.; 
£65,885 ; £70,944. 108. Id.; lese £65,885, gives a net excess 
expenditure, £5,059. 10s, 1d. 

Electricity in Mines.—The shareholders of the Tredegar Iron and 
Coal Company, Limited, have received a report of the pr ings at 
the extraordinary general meeting held in London on March 27 for 
the purpose of sanctioning the directors scheme for the acquisition 
and development of the coalfield in the Sirhowy Valley. Iu the 
course of his speech, the chairman (Sir Charles McLaren, Bart., M.P.) 
said: ‘‘I do not see any reason why we should be at all nervous about 
the future of the Tredegar Company ; but if we like to cheapen the 
erpenditure of working this new pit there is, for instance, the South 
Wales Electric Power Company established in our district, who are 
providing and selling at a moderate rate electric power to collieries 
and other consumers. If, then, we choose to dispense with the outlay 
of £20,000 or £25,000 in putting down our own underground haulage, 
pumping, and ventilating power plant, we could get our power 
supplied at so much per unit from the electric company. Therefore, 
looking at the question all round from a practical poiat of view, I do 
not see any difficulty in the question of finance.” | 

“Sells World's Press.”—The literary contents of the 1903 issue 
are exceptionally good. The lists of papers, the magasine the 
classified liets of trade papers, and the lists of Colonial pepers heve 
all been brought thoroughly up to date, and we have always found 
the information throughout the book correot im every particular. In 
the magazine list particulars have been added as to date of issue. The 
thumb index gives at once — first the index, then the London papers, 
the English provincial papers, the Irish papera, the Sootoh and Welsh 
papers, the magazines, and, lastly, the Oolonial and pe foreign 
papers. It is not generally known that in this wor i are 
given of every town throughout the British Empire in which a paper 


is published, together with particulars of the pego ipal papers 
selves. In regard to the papers of the British. fules, the name is given 
of every town and vi in which à paper is published, the macket 
days, the distance from London, ete. e total number of papera in 
the British Isles is now 2,547 ; of these London is responsible for 550. 
The number of agazine is 1,634, while there are 245 quarterly 
reviews of every kind. l 

Boness.—At this week's meeting of the Town Council it was 
resol ved: That having carefully considered and revised the draft 
agreement submitted by the National Electric Wirimg Company, 
Limited, London, in which it is proposed that they should become 
oontractora to the Town Coungil in carrying out the provisions of the 
electric light provisional order granted a Board of Trade to the 
provost, magistrates, and councillors of the burgh, and being satisfied 
that by the adoption of this agreement e por installation will 
be established and worked for tbe benefit of the burgo without 
financial risk, the Town Council 8 agree to adopt and enter 
into this agreement subject to any further modification which may 
be made in their favour, and further authorise the Special Light- 
ing Committee to take preliminary steps for the acquisition of a 
aite for a generating station, for the selection of a c tiag engineer, 
and otherwise as may be deemed necessary, and to report to the 
Council.” Under the agreement adopted the premium payable to the 
National Wiring Company on the cost of the works, p nt, eto., has 
been modified to 7 per cent. The maximum prices for en are : 
for private lighting on the maximum demand system, 7d. and 5d. per 
Board of Trade unit, or 54d. flat rate; for power and heating, 5d. and 
2d. ; for streets and public building, 24d. The duration of the lease 
is 20 years, with breaks of 10, 14, and 17 years. During the con- 
tinuanoe of the lease the company have to pay as interest and sinking 
fund on the Council's loan 6 per cent. if the period for which the loau 
is ted does not exceed 30 years. The company are red to 
find the capital for the . commence by July 1, and have the 
light on in certain parts of the bargh by Christmas. 
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Hull.—At a recent meeting of the council of the Hull Incorporated 


Chamber of Commerce it was stated that while in London a deputation | 


of the Hull chamber waited upon the Postmaster-General (Mr. Austen 
Chamberlain) with regard to the proposed underground cable to Leeds 
being extended to Hull. It was found that Hull was being left out 


in thecold altogether in this matter. The deputation tiied to impress 


upon the Postmaster-General the importance of Hull and the strong 

visability of having the cable extended from Leeds to Hull. Mr. 
Chamberlain did not appear to take hold of the proposal as he might 
have done, and the only thing for them to do was to persist in tbeir 
représentations. It was deeided to forward a memorial to the Post- 
master-General pointing out that the ‘extension of the underground 
cable to the small northern towns and leaving Hull with nothing but 
land wires was unfair. The memorial indicated the extent of the 
trade of Hull as compared with other centres, and urged the- claims of 
the city to consideration in the matter. 


Ayr.—The last report of the burgh electrical ‘engineer (Mr. Roland 
Marshall) is as follows: ''During the month, despite the exceedingly 
adverse climatic conditions, there has been no failure of the light, and 
the works have run quite satisfactorily. I have the specifications and 
plans pipaa for new boilers, and hope to get tenders in by about 
April 20. The ‘alterations and repairs to the Stirling boilers have 
been completed, and they are now steaming more satisfactorily. With 
& view to getting the d peus in good order for next winter's load, we 
have now commenced overhauling the engine-room and boiler-house 
plant. At present we have the first engine dismantled and the nocss- 
sary repairs in hand. In connection with the changing over of con- 
sumers from the alternating to the continuous current mains, we have 
now got the neceesary switchboards erected and connected in all the 
sub-stations save one. During the month the whole of the consumers 
in Sandgate street have been changed over. Progress: number of 
consumers as per last report, 651 ; connected during month, 11—total, 
662 ; number of lamps connected as per last report, 25,946 ; connected 
during month, 139 —total, 26,085 ; units generated as per last report, 
895, ; during month, 98,099—total, ,042 ; units generated for 
corresponding period last year, 643,293—increase, 350,749.” The 
town surveyor has been instructed to erect a private telephone wire 
from the pumping station at Oarcluie to Knockjarder, the estimated 
cost being about £40, exclusive of the instruments, which have already 
been acquired. 

Fulham.—The borough electrical 5 last report states t hat 
from March 16 to 30, 1903, applications equivalent to 298 8-c.p. 
lamps had been received, making in all a total of 43,095 8-3.p lampe. 
The borough electrical engineer farther reported that 715 services had 
been connected. to the mains, representing an equivalent of 30,197 
8-c.p. lamps. During the two weeks ended March 26, 1903, the 
refuse destroyed and clinker disposed of was as follows: 778 loads of 
refuse weighing 1,278 tons, at 2s. 3d. per ton, less 16°64d. per load 
for interest, etc., £55. 3e. 5d. ; 12 loads of trade refuse cremated at 
Is. 6d. per load, 18s. ; pickings, £12. 12s. ; less 828 tons of clinker 
barged and carted away at 6d., £20. 14s.—total, £47. 19s. 5d. Wages 
amounted to £90. 8s. 8d., which with 10 per cent. salaries and manage- 
ment, £9 Os. 10d., left a debit balance of £51. 10s. 1d. In connec- 
tion with the above statement, the following report from the borough 
treasurer has been issued: Thé amount of loans taken up in respect 
of the above amount to £20,591, and application has been made to 
borrow a sum of £4,009, making the cost amounting to £24,600. In 
the estimates for the year 1903 4, lately approved by the Council, the 
amount provided for principal and interest on these capital charges is 
as follows: to loans taken Up principal, £1,207 ; interest, ; 
15s. Id.; provision for loans applied for on expenditure which has 
already taken place, $371. 4s. 9d.—total, £2,225. 


Walsall —Mr. W. O. E. Meade-King bas held an enquiry into an 
spp caton of the Oorporation to borrow a further sum of £24,550 for 

e purposes of the electric undertaking. The town clerk (Mr. J. R. 
Cooper) appeared for the Council; and there were present Alderman 
W. Brownhill, chairman of. the Electric Lighting Committee ; 
Alderman Newman, chairman Streets Committee ; Alderman T. P. 
Brownhill, chairman Gas Committee ; Councillors Burt and Halford ; 
and Mr. A. Wyllie, the electrical engineer. The Town Clerk said the 
£24,550 was made up of two items, the first being in respect of two 
extensions it was proposed to make of electric lighting. One of these 
was the Lichfield-road district, the total cost of which would be 
£5,700. The other was in the Newhall-street and Oaldmore-road 
district, the estimated cost of the mains there being £650, but to 
furnish the supply there it would be vna to provide a new 
transformer sub-station at a coet of £3,700. ose items made a 
total of £10,500. Then the Corporation were to take over the trams 
within the borough, and within certain districts adjoining, on Dec. 31 
next. Those trams were worked on the overhead trolley system, 
and the current had to be supplied from the generating station 
by the Corporation. At present the productive capacity of 
the works 
600, and extensions were in progress to provide for an increased 
19 1 980 of another 350, bringing the total capacity of 950 kw. 

hen the Corporation took over the work of the trams that would 
only be about equal to the demand. It had become necessary to 
provide for the increased demand and the necessary lus power in 
case of a breakdown. The total cost of these extensions would be 
£14,500, making up the total amount to £24,550. With these 
extensions it was anticipated that the works would be sufficient to 
meet the demands in respect of tramways, lighting, and motor power 
for the next two years. It was proposed to purchase three sites for 
sub-stations, but the actual sites had not yet been secured, though 
negotiations were pending. Each site would be about 200 yards in 
area, and, if possible, frechold land would be obtained, but if ney 
had to take it on lease the money estimated would not be borrowed. 
Mr. Wyllie submitted the pluns and estimates, and stated that the 
present plant was equal to about 30,000 lamps of 8 C. p., and that 


the fact that the Council woul 
was 600 kw., and the normal demand was about 


5°353d. ; second year, 4:9072d. ; third year, 4°468d. 


abont 20,000 would be provided for the additional plant. The two 
new boilers to be put in would be 600 h. p., working up to 140lb. 
pressure. j | 


Magazines. —The April number of the Magazine of Commerce con- 
tains the only portrait from a photograph of Mr. Whitaker Wright 


known to be in existence, in addition to excellent portraits of the 
members of the Royal Oommission on London Traffic, plates of the 


members of the London Coal Exchange (one being a reproduction of 
Rowlandeon's famous drawing, and another a quite modern flashlight 
piotográph): In an article on ‘‘The Royal Commission on London's 

affic,” figures are quoted from Sir John Wolfe Barry's estimates of 
the loss caused by the delays arising from the congestion of traffio in 
the main thoroughfares running east to west. Having arran for 
an 5 e be ee he found that i an au the following 
number of vehicles.an estrians respectively’ s given spot: 
Cheapside, 902 and 6,358 ; Strand, 1,228 and 5:600; Piccadilly, 1497 
and 4,910; Tottenham Oourt-road, 661 and 5,586. It would be 
wearisome. he added, if he went into all the details of the examination 
which he had given to the subject, but it would appear that the 
traffic in these streets involved £1,631 per hour, and, taking in 
Easton-road and Queen Victoria street, and including the north and 
south traffic crossing the various routes named, he estimated the 
annual loss by delays to be £2,154,900, made .up as follows: trade 
interests, 900,000 : vehicular traffic, £1,189,900 ; pedestrian traffic, 
£65,000. Another consideration is the many accidents caused by the 
crowding of vehicular traffic, involving the death of many persons in 
the course of the year, to say nothing of those receiving serious but 
not fatal injuries. The remedy, in the opinion of Sir John Wolfe 
Barry and of others who have studied the subject, is not so much 
additional railways as wide arterial improvements of the streets them. 
selves. We regret that in our notice of the March number, in men- 
tioning Dr. Benedict W. Ginsburg's article on the Port of London,” 
the author's name was mis-spelt. Iu tbe April number of the World's 
Work the editor, Mr. Henry Norman, replies to his own question 
Oan I afford to keep a motorcar? He thinks that there are four good 
types of two-seated cars in the markets which cost between £175 
to £200, and thet a car of this kind, if taken care of, should sell for 
half its cost at the end of three years. Taking the eh do price at 
the highest figure, therefore—namely, £200—the annual depreciation 
on three years would be £33 per annum. Petrol (allowing for 4,000 
miles at 20 miles per ls. gallon) may be put at £10. For oils and 
supplies the annual cost would not be more than £10. So light a car 
is very easy apon its tyres, and £15 a year should abundantly cover 
this item. The license cost £2. 2s. and repairs, say, £5. The total 
cost of this class of car, running 4,000 miles annually, thus comes to 
£76, without allowing anything for housing, and presuming that 
washing it will be one of the duties of the boy who cleans the knives 
and brushes the boots. To be quite reasonable, let us put the saving 
in cab and railway fares at £15 ; and I fancy that the possibility of 
the ownership of a charming and efficient little car, with all the 
pleasure, the variety, the health, and the advantages 1t will add to 
one's life for a total annual sum of £60 (and I think it can be done 
tor £50), will come as a surprise to most people of modest means. 


Willesden.—The District Council have adopted the lines of an 
agreement with the North Metropolitan Electric Supply Company for 
the sale of their electricity undertaking, and have referred to the Elec- 
tricity Committee to adjust details and to advise how the proposed 
rape ER ean be best effected. "The company propose: (1; To pa 
in cash the expenditure out of current account in respect of site, 2128. 
14s. 6d.; the instalments and interest in respect of site already paid 
by the Council, £284. 12s. 2d.; the instalments and interest in respect 
to buildings, machinery, etc., already paid by the Oouncil, £1,325. 
6s. 8d.; a sum equal to 5 per cent. on £2,710 expended on aite, 
£135. 10s.; a sum equal to 5 per cent. on tbe capital expenditure in 
connection with the electricity works—estimated, £2,990— 54,864. 
õs. 4d. (2) To take over the outstanding liabilities of the Council in 
connection with the before-mentioned loans of £2,581 and £59,800 
for buildings, etc. (3) To guarantee the Council against the deficiency 
for the first three years, estimated at the sum of £4,893. 12s. 1d., 
upon the understanding that should the agreement for bulk supply 
be terminated at the end of the first seven years, two-thirds of : 
the amount of any such deficiency shall be repaid to the company, 
or if it is terminated at the end of 14 years, that one-third of 
such deficiency shall be so repaid, but if it is determined later, 
then there shall be no repayment. It is further understood the full ' 
amount of the deficiency in either the first, second, or third years 
shall be paid by the company, provided the limit of the total sum of 
£4,894 is not exceeded. In their last report the committee express 
the opinion that it would be distinotly to the advantage of consumers 
and ratepayers alike if an arrangement on the lines indicated could be 
entered into with the company, more particularly having regard to 

d retain full control over its own roads 
and the supply to the consumer, and in no way surrender its rights 
under the provisional order obtained in 1898. In the event of the 
Council agreeing to this course, the committee advise that an 
alternative site be purchased, so that should it be found necessary 
at any time to terminate the agreement with the company for a 
bulk supply, no difficulty need be experienced in the erection and 
equipment of another generating station. Such site could, in the 
meantime, be used temporarily for storage or other We 
understand that the cost of the Oouncil's station is estimated at 
£62,500, and that the price for bulk supply would be upon a sliding 
scale, the company being willing to accept the clause (similar to that 
which is REGAL ia electric lighting provisional orders) providing for 
periodical revision of prices by arbitration. At the last meeting the 
committee submitted a statement showing the average cost per unit 
for generation and distribution during the first three years with and 


without bulk supply as follows: With bulk Sa net ya, 
ithout bu 


574 THE 


ELECTRICAL ENGINEER, APRIL 17, 1908. 


supply—firat year, 7°101d. ; second year, 5°590d.: third year, 4:618d. | 7587. Improvements in electrolytic meters. 
The electrical engineer also advised that tor at least many years to- 


come the bulk of the ie from the works would be for lighting, 
and that the costs of p uction could never approach · chose which 
the pompany would obtain with their high load factor and lar 
output. The table of. discounts offered by the company would 
secure to the Qouncil the benefits of these low costs of p 
The electrical engineer in his last report estimated the deficiency 
during the initia] three years’ working as follows: Original estimate 
based on expenditure of £143,000, price 8d. and 2d.—first year, 
£6,176. 12s. ; second year, £4,261; third year, £1,779. 108.—total 
£312,208. 2s. Estimate based on 5 of £120,000, price 8d. 
‘and ljd.—first year, £5,192. 3e. ; second year, £3,399, 9s. 2d. ; 
third year, £1,080. 15e. 10d.—total, £9,672. 84. Od. Estimate based 
on supply Sah Re in bulk—first year, £2,526. 16s. Id.; second 
nd 1, 951. 19e. 7d.; third year, £624. 168. 3d.—total, £4,893. 
Maidenhead, —The Electric Lighting Committee have chosen Mr. 
Councillor Hewitt to act as vice-chairman during the absence of the 
mayor. - Upon hearing that the gus company are prepared to dis 
of gas lamp columns (to be converted into electric light celumns) at 
£1 per wig Praga de to specis] arrangements for meter lamps—the 
committee have given instructions for the conversion of one such 
lamp, in erder that they may be in & position to form an opinion upon 
the desirability of accepting the offer of the company. À letter bas 
been received from the Rural District Council of Cookham intimating 
that they offer no objection to the proposed application of the Oor- 
poration to the Board of Trade for an'order extending the area of 
supply. The consulting engineers’ plans for extensions (plant) and 
those of the borough surveyor (buildings), together with the specifica- 
tions and estimate, have been approved, and an application for sano- 
tion to a loan not exceeding £10,000 for carrying out the works 
referred to will be made and tenders invited. The committee 
have also recommended that the borough surveyor be directed 
to instruct Mr. Geo. Hackford, of 6, Queen Anne's-gate, 
Westminster, to -pre the quantities for the buildings. The 
estimates are as follows: extensions of buildings, £1.500; plant 
at ences ng Tanon, £5,010; cables and mains, £2,554 ; excavation 
and reinstatement of roads, £2 666; mains, lampe, lamp-posts, eto , 
for street-lighting, £1,200; house services and metera, £500; pro- 
fessional charges, 2570 — 212,000 ; amount unexpended on previous 
loan, £2,000— 410,000. Estimate of income: private lighting 
5,900 8-c.p. ETC each consuming 13 units per lamp per year, at 
6d. per unit, £1,722. 10s. ; public lighting—120 at £3 10s. per year, 
£441—total, £2,163. 10s. timate of annual expenditure : 102,000 
units generated, at 2d (works coste), £850; renewals and labour on 
publio lamps, £145—total, 2995. Bilance availab:e for rent, 
taxes, insurance and interest, and sinking fund, £1,168. 10e. 
The electrical engineer in his last report says: The coal con- 
sumption per unit delivered’ has been considerably reduced. 
There has been an increased weekly output to private consumers 
also, but this i 5 due to the increase in the number 
of lamps connected. The weekly units delivered will no doubt 
decrease again shortly for a few weeks and then begin increasing 
in with the summer load. There have been applied for since 
the last meeting 1,636 8-c.p. lampe, more than half as many again 
as were predicted in the engineer's last report, and bring the total 
applied for to 6,971 for private lighting. There are a considerable 
number besides now being wired, and the engineer would point out 
how necessary it will be to push on with the new generating plant 
even for the existing scheme, practically the whole of these lamps 
being embraced by that. If the wx and private load from any 
cause came on to the station coincidently with this number of 
lamps connected, it would certainly be loaded up to its limiting 
capacity. There certainly ought to be another generator in by the 
autumn to render the supply safe. Eight new consumers have been 
connected during the past fortnight with a demand of 423 aps 
lamps. The present price seems to mitigate increased demand by 
shopkeepers, as, of course, they consume a great deal of energy, and 
the engineer thinks the. price might be safely and advisedly lowered 
substantially if the business portion of the town could be induced to 
apply for, say, another 2,000 lamps before the September half-year ends.” 
e report was adopted at the last meeting, and the price charged for 
supply for lighting is to be reduced to an average rate of 6d. per unit 
from Mi next. Provision is to be made for charging electro- 
mobiles from the works, as sb plats in the engineer's report. The 
following statement of the capital expenditure to Lady Day next was 
submitted:— Receipts: Ecclesiastical Commissioners’ ad vancesof £2,000, 
£8,000, £10000, and £500, £25,000. Expenditure: Buildings, 
25, 929. 1s. Ad.; machinery, £5,052. 12s. 9d.; accumulators, £656. 
Zs. 10d.; mains and services, £5,838. 88. Ad.; transformers, motors, 
etc., £513; meters, £233. 108.; electrical instruments, etc., £185. 
178. Ad.; general stores, £747. 18s. 8d.; commission to consultin 
engineers, £702. 10s. ; postages, advertisements, printing, an 
stationery, £198. 2s. 4d.; salary to clerk of works, £51. 19s. 6d.; 
legal expenses and stamp duties, £89. 9s. 6d. ; salary to resident engi- 
neer, 2h. 10s. ; "e paid to men for labour, £52. 4s. 5d.; borough 
surveyor's labour, £158. 4e. 10d.; miscellaneous, £23. 16s. 2d.— 
total, 820,500. 9s. ; leaving a balance in hand of £4,499. 11s. 


PROVISIONAL PATENTS, 1908 


APRIL 1. 
7665, Imprévements in apparatus for enabling telephonic 
and telegraphic messages to be transmitted over the 
same line. Oarlo Turchi and Edmondo Bruné, 46, 
Linooln's-inn-fields, London. (Complete specification.) 


E 


production. . 


Edgar Alfred 

Usrolau, 83, Oaunon-suveet, London. (Ihe General Electric 
Company, United States.) - 

7590. Improvements in electromagnetic mechanism for pro- 
ducing reciprocatory motien, Joho Thomas Mould, 
11, Southam pton-buildings, Ohancery-lane, London. 

7606. Improvements in intercommunication telephone appa- 
ratus. Valentine Aloysius Ryan, 40, Chancery-lane, 
London. 

7608. Improvements in continuous-current are lamps. William 
Edward Evans, 27, Ohancery-lane, Londen. (Allgemeine 
r Germany.) (Complete specifica- 
tion. f 

7612. Improvements in and connected with conduits for 
underground electric conductors. Frederic Arthur 
Pocklington and the Simplified Underground Conductor 
Oompeny, Limited, 6, Lord-street, Liverpool. 

7618. Improvements in and relating to switches for starting 
and regulating electric motors. John Thomas Mould, 
11, Southampton-buildings, Chancery-lane, London. 

APRIL 2. 

7095. Improvements in and relating to trolleys for electric . 
tramoars. John Aldworth, Brougham-chembers, Notting- 
ham. ' 

1639. Improvements in standards and trolley boom controlling 
apparatus for eleotrio tramoars and the like vehicles. 
Samuel Hindley, 17, Haymarket, Sheffield. 


7676, Improvements in the working of telephone exchanges 
and in the disposition of the apparatus employed 
therein. Reginald Page Wilson, Olun House, Surrey- 
street, Strand, London. 

7697. Improvements in electric lamps. r 
19, Holborn-viaduct, London. (Complete specification.) 

7760. Improvements in electric fire-alarms. Johannes Wilhelmus . 
Huybert Uytenbogaart, 4, South-street, Finsbury, London. . 
(Complete specification.) 

71761. Improvements in electric receiver clocks. Johannes 
Wilhelmus Huybert Uytenbogaart, 4, South-street, Finsbury, 
London. (Oomplete specification. ) a 

7718. Improvements relating to electric switching arrange- 
ments. William Edward Evans, %7, Ohancery-lane, 
London. (Allgemeine Electricitüts-Gesellschaft, Germany.) 
(OCompl te specinoation.) 

7714. Improvements relating to monophase and polyphase 
alternating-ourrent machines. William Edward Evans, 
27, Chaacery-lane, London. (Allgemeine  Electrioitüts- 
Gesellschaft, Germany.) (Complete specification. ) A 

7716. Improvements in means for controlling the working: of 
periodically operating electric machinery. Janes 
Yate Johnson, 47, Lincoln’s-inn-fields, London. (The 
Elektrizitéts-Aktien-Gesellachaft vormals W. Lehmeyer und 
Oo., Germany.) — 

7119. Improvements in the creation and multiplication of 
elestricity applicable to any kind aa need | 

, g's ` 


Rishard Drecker, 


of 

requiring foroo. Thomas James Howell, 
Oross-road; London. 

APRIL 3. 1 : : 

7776. Improvements in and relating to secondary batteries. 
Edward Christopher Ekstromer and George Hamilton 
Lloyd, 1, Queen Victoria-street, London. ; 

7761. Improved valve apparatus for combined liquid meters, 
Siemens Bros. and Oo., Limited, Birkbeok Bank-chambers, 
Southampton-buildings, Ohancery-lane, London. (Siemens 
und Halske Aktien-Gesellschaft, Germany.) (Complete 
specification.) 3 PU 

7762, Improvements in the regulation of the fluctuations in 
the output and speed of motor engines. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktien- Gesellschaft, Germany.) (Complete specification.) 

7783. Improvements in carbon electrodes for aro lamps. Arthur 
Edelmann, Birkbeck Bank-chambers, Southampton-build- 
ings, Ohancery-lane, London. 

7189. Improvements in telephoue systems. Thomas Paul and 
John L. McDougall, 55, Chancery-lane, London. (Complete 
specification. ) 

7790. Improvements in electric safety fuses. 
Partridge, 46, Lincoln’s-inn fields, London. 

APRIL 4. 

7819. Improvements in lifeguards for electric tramcars and 
other vehioles. Joseph Bowring, 55, Market-street, Man- 
chester. i 

7827. Improvements in electric switch apparatus. Henri Pieper, 
24, Temple-row, Birmingham. 

7831. Improved process of manufacturing electrodes of are 
lamps. Robert Hopfelt, 10, Friedrichstrasse, Berlin, 
Germany. (Complete specification. ) 

7838. Improved means for connecting together the sections of 
drain-cleaning tools, chimney-cleaning brushes, pulling 
through rods for electrical conduits, and for certain 
other . George Davis, Walter Davis, and Samuel 
Davis, trading together as Marshall Bros., 128, Oolmore-row, 
Birmingham. 

7842, Electric aro lamp. A. Bureau, 36, Chancery-lane, London. 


Gerald William 
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APRIL 6. 

7899. lujtevéaieuts in or relating to "—PU electric 
meters. The British Westinghouse Electric and Manufac- 
turing Company, Limited, Westinghouse Building, Norfolk- 
street, Strand, London. (George Gray Tilden, United 
States. ) 

7900. Improvements in sliding contacts to maintain con- 
tinuous connection in supplying electrical currents to 
cranes, locomotives, and the like. Olemont Henson aud 
Simon Dickson Brown, 17, Burlington- road, Bayswater, 
London. 

7906. Telegraphic apparatus automatically composing the 
telegraphic signs. Felipe Saldana, 72, Cannon-street, 
London. 

7010. Improvements in or connected with apparatus for auto- 
matically operating the track and conductor switch 
points of electric tramway systems. Joseph Hatley and 
John Greenwood, 33, Chancery-lane, London. 

7930. A new or improved clip for electric wiring purposes. 
Walter Claude Johnson, Norfolk House Norfolk-street, 
Strand, London. 

7956. Improvements in electric couplings. James Newall 
Dauncey, 24, Southampton - buildings, Chancery - lane, 
London. 


7960. Improvements in electric pumps. Gorge Beloe Ellis, 70, 


Chancery-lane, London. (The Automatic Electric Pump 
Company, United States.) 

7006. Improvements in telephonic apparatus. 
46, Lincoln’s-inn-fields, London. 

7977. Improvements in and relating to electrio switch-operating 
mechanism. Sebastian Ziani de Ferranti, 18, Southampton- 
buildings, Ohancery-lane, London. 

7980. Improvements in self-registering electrically-operated 
sectional targets. George Armstrong Petera, 4, South- 
street, Finsbury, London. (Oomplete specification. ) 

7983. Improvements in or connected with the electrical insula- 
tion of metal pieces, William James Davy, 40, Ohancery- 
lane, London. 


Alfred Graham, 


AVRIL 7. 

17988. Improvements in wiring and fitting buildings for electric 
lighting and kiudred purposes. George Wilkinson, 
Commercial-street, Halifax. 

8010. Improvements in and relating to an electric push contact 
device. William George Heye, 51, Deansgate-arcade, Man- 
chester. (The Richmond Electric Manufacturing Company, 
United States.) (Complete specification.) 

8618. Improvements in induction motors. Abe Lincoln Cushman, 
62, St. Vincent - street, Glasgow. (Complete specification.) 

8091. Improvements in induction motors. Abe Lincoln Cushman, 
62, St. Viucent- street, Glasgow. (Complete specification.) 

8022. Improvements in open or enclosed aro lamps. John 
Frederick Wakelin, William Bunn, and Charles James 
Weston, 5, Tottenham-street, Tottenham Court-road, London. 

8028. Improvements in or relating to the arrangement and 
construction of electric aro lamps. Charles Oliver, 
Birkbeck Bank-chambers, Southampton- buildings, Chancery- 
lane, London. 

$054. Improvements in brushes for electric machines. Matthew 
Adam McLean, Westinghouse Building. Norfolk-street, 
Strand, London. 

8056, Improvements in or relating to incandescent electric 
lamps. Alfred Julius Boult, 111, Hatton-garden, London. 
(The American Miniature and Decorative Lamp Company, 
United States.) (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published April 30, 1908. 
1902. 

$013. Electric hammers or mallets for dental and other 
purposes. Thatcher. 

$112. Electrical indicating and ocontrolling mechanism. 
Brougham. 

829029, Rontgen-ray apparatus, and interrupters applicable 
for use in connection therewith. Davidson. 

$362. Apparatus fer transmitting synchronous and equal 
movements to a distance. Siemens Bros. and Co., 
Limited, and Hird. 

8748. Means for securing and adjusting the active lami- 
nated rings of electrical machines and motors in 
their frames. Sicmens Bros, and Co., Limited. (Siemens 
und Halske Aktiengesellschaft. ) 

9519. Brakes for submarine cable- laying machines and the 
Mike. Johnson. 

11085. Electrie cranes; Stothert and Pitt, Limited, and Evans. 

11139. Electricaligniters of gas and similar explosive vapour 
motors. Bellamy. 

11395. Rheostat switches for controlling electric currents, 
Laidlaw and Scholes. 

11838. Contrallers for electric motors. Lake. 
Company. ) 

11839. Controlling devices for electric aros. Lake. 
Electric Company.) 


(General Electric 


(General 


11849. Devices for controlling motors from a distance. Lake. 
(General Electric Company. ) 

11850. Volt-ampere meters or direct current 
Lake. (General Electric Company) 

19157. Manufacture of filaments or the like for electrical 
incandescence lamps. Abel. (Siemens und Halske 
Ak tienyesellachaft. ) 

19160. Manufacture of filaments or the like for electrical 
incandescence lamps. Abel. (Siemens und Halske 
Aktiengesellschaft.) l 

12161. Electrical incandescence lamps. Abel. 

Halske Aktiengesellschaft.) 

. Electrioally-drivea surfaco planing and jointing 

' machine for wood and the like. Barr and Anderson. 

. Induction coils. IIeinze. (Date applied for under Inter- 

national C. u vention, July 11, 1902.) 
. Electrolytic treatment of liquids of all kinds. Corrado 
Arz ino. 
1905. 


. Regulation of aro lamps. Siemens Bros. and Oo., Limited. l 
(Siemers und Halske Aktiengesellschaft.) 

. Electrical transmission systems. Olement. 

. Electric batteries. Goddard. 

. Signalling apparatus for mines. Siemens Bros. and Oo., 
Limited. (Siemens und Halske Aktiengesellschaft.) 


. Commutators for continuous-current machines, 
Siemens Bros and Oo., Limited. (Siemens und Halske 
Aktiengesellschaft.) 


COMPANIES’ STOCK AND SHARE LIST. 


wattmeters. 


(Siemens und 


| Name. 


Commercial and Industrial. — 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 
Aron Electricity Meter c. Cum. Pref. Shares, 1-125,000 


, ene anena maad 
British Insulated and Helsby Sebisa, Ord., 1-70,000 ...... n- 
— 5 per cent. Cum. Pref., I-40, O0ooo 5. 61767 
02 cent. Arabia B E 100 .. 105-1 
Issue) ... vux.eeskESR y es Caeete 100 .. 102-106 
British 199 Houston Co En per cent. lat Mort. Deb. 
Stock, Reds) DC 88 00 .. 103-105 
British Weatinghonns Elec. and Manuf., 6 per cent. Pref... 5 .. 6-64 
B, 5 . 53-6 
———- por cent. Mo Debenture Stock . a .. 102-104 
Brush Electrical Engin Ordinary, Nos. 1- 105, 731. 3 2-11 
— Non. Cum., 6 per ce nt. Prell... 2 ..  l2xd 
per cent. lat Debenture Stock ...............- 100 . 99-102 
r cent. 2nd Debenture Stock ................ 100 . 85-95 
Callender’s Cable, Debent uren ͥ x i 7275 
b per cent. Prein. 8 54-6 
Crompton and Coo .. 3. 2A- 
——— per cent. Debentures ........ ... .essdoasseses 100 .. 102-1 
Edison and Swan United, “A” Shares, 1-99,261 .......... 3. i 
— “A” Sharee, 01-017, 139 ....... 5. Wa 
5 per cent. Debent ure 100 xd. 
4 per cent. Deb. Stock, Red.. 10 . 73-71 
Blectric Construction, Limited, Nos. 1 to 112,100.......... 2 
7 per cent. Cumulative Prell... . 2 
4 per cent. Perp lat. Mort Dah. ^ usus rests eins 100 100-105 
General Electric Company (1900), 5 et oett Cum. Pref. 10 10-1 
4 per cent. lat M ort. Deb, Stock ................ 100 99-102 xd 
W, T. Henley's Telegraph Works, Ordin xd eA S 5 15-16 
44 per cent. Preference eee eee 5 "fi 
per cent. Debentures .................. c ee 10 .. 107-111 
india Rubber, Gutta Percha, "and Telegraph Works ...... 10 184 194 
4 per cent. Debent urs 100 .. 100-103 
„Parker, Thos., Limited, Ordinary ........................ 10 . 13885 
Telegraph Construction and tenanoe ................ 12 39 
6 per cent. Bonds ............ cc . 100. .. 101-104 
Eleetrie Lighting and Supply.— di 
Blackheath & Greenwich District Har vd 1 10b ns l. 1 
per cent. Deb. Stk. . .... 100 s 18121 xd 
Bournemouth and Poole, Ordinar 61 Vb CO A 10 .. 134 xd 
——— 44 per cent. Cum. Pref., 7 5,000 vive. 30» 24 11 
; per cent, Com. Second 501-1 15, 001. 22,500 eus Uu 1 nt 
Pene but) Electi coe 55 Red. as aa ER ad 100 .. 108-1 
romley (Ken ectric and Power 4 por ene 
TI benture 8 Ekas POT . 100 102-105 
8 and 3 Ordinary e 104-103 
7 per cent. Preference .........................- . 10-104 
W ectric 01 85800 P. Ordinary, Nos. 1-30, 000. 6 7.8 
eh,. e ee is 1-8 
Cambri bridge "Electric Supply Company, Ltd., ' E Ord. .... 8 1 
Central. Electric tad ee. 4 80.001 cont, Guar Deb. Stock 100 107-11 
Charing Cross 70,000 ssns... A 9-94 
d E ts Undertaking „ 44 p.c. Cum. Pref., 1-40, 000 5 i 
per cont. Debentale Stock, Red. (Prov. Certa.).. 100 .. 1081 
Chelsea 5 — Supply CFC 8 Ante 
maken, Orlin cent. De 5 FCC 100 109.1 
City of London, Ordinary..................... . 10 .. 103-11 
6 per 9 Cn Cumulative FCCFCJCCC Ä .10 .. 1319 
5 per cent. Debenture Stock ....................,100 .. 
r cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 19. .. 103-106 
County of London and Brush Provincial, Ordinary........ = S xd 
6 per cent. 2. MET ree 8 -15 xd 
per cent. Debentures Prov. Certs. All Rd. 100 16777 


Edmundson. Electricity . Ordinary, 1-17, 00. 5 
6 per cent. Cum. Pr 6 .. 

cent. First Mort. Deb 100 .. 
i c. Om. Pf., 1-20, 000 n. id 


1-10,000 ...... 


—— 4% 
Electric Lt. 
5 per cent. Debenture Stoc 
Folkestone Electric Su upply, Li Ltd. sor. Nos, 


5 $6 xd 
per cent. First Deb. Stock, Red. .............. 100 .. 103 
Bove Rist Enlgnt⸗brldg o Lt., LIN, 1 1-21,000 5 Wi 
e ec. *64, - 
4 per cent. Debenture Stock Red e 105 
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D, shori-circuiting switch ; E, air compressor ; G, aut»matic controller ; 


Westinghouse brake. 


box ; B, main switch ; C, controller ; 
ng; M, motor; R, water rheostat ; W, 
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Fic. 13.—Bogie Motorear, Valtellina Railway. 
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NOTES. 

Calcium Carbide Industry.—Official announcement 
is made that the price of carbide of calcium in Germany 
‘will shortly be reduced from 50s. to 40s. per ton. It is 
‘understood that this decision is attributable to the desire 
‘of the Continental carbide industry to stimulate the use of 
‘acetylene gas for lighting purposes. 

University College, Liverpool.—We hear that Mr. 
E. W. Marchant, D. So., has been appointed by the council 
of University College, Liverpool, to the professorship of 
electrotechnics at that college. We believe that this 
professorship has only lately been founded, Mr. David 
Jardine having made a gift of £10,000 with that object. 


Institution of Electrical Engineors.—We are 
informed that two extra meetings of the Institution will 
be held this session, on April 30 and May 7 respectively. 
It is expected that Mr. W. Aitken's paper on “ Divided 
Multiple Switchboards—An Efficient Telephone System 
for the World's Capitals” will be read and discussed at 

i next week's meeting. 


Systems of Rental and Free Wiring.—On 
"Wednesday next, at six o'clock, a conference will be held 
=at Anderton's Hotel, Fleet-street, of representatives of 
- electricity supply companies, municipalities, and electrical 
- contractors to discuss the subject of systems of rental and 
i free wiring. The meeting has been called by the London 
Electrical Contractors’ Association, and among the supply 
companies and local authorities who have already promised 
‘to send representatives are the Westminster Company, 
Crystal Palace Company, Charing Cross and Strand Com- 
pany, Woking Electric Supply Company, Metropolitan 
Electric Supply Company, and the Shoreditch, Fulham, 
Stepney, and Ealing Borough Councils. 


Electric Lighting Plans.—A conference of repre- 
sentatives of the metropolitan borough councils was held 
at the St. Pancras Town Hall with closed doors, on Monday 
afternoon, to further discuss the requirement of the Post- 
master-General that in all cases of laying of electric light 
mains he shall be furnished with full plans to a scale of 
10ft. to the mile. Before the proceedings were opened 
it was decided not to admit the Press, but we understand 
that the object of the meeting was to frame a reply to a 

- demand from the Postmaster-General bearing on the matter 
in dispute. The negotiations with the Post Office have 
now been going on for close on two years, but it would 
seem that matters are just as far off a settlement as ever 
they were. 


Cauvery Falis Power.—We understand that the 
numerous gold-mining companies which are working the 
Kolar Goldfields in India are deriving great benefit from 
the supply of electrical energy which they have been able 
to obtain from the Cauvery Falls for the past few 
months. The power plant which the Mysore Government 
has put down at the falls for the transmission of energy to 
the mines over a distance of 92 miles is proving quite 
capable of meeting the heavy demand which is made upon 
it, but it is probable that extensions will be undertaken at 
an early date. The Mysore Government has further agreed 
to furnish a continuous supply of water to the goldfields 
from the Betamangalam tank, about eight miles distant, 
which will render them impervious to the droughts which 
have been an adverse influence in the past. 


Luminescence of Gases.—In a recent paper Mr. A. 
de Hemptinne gives data on the connection between the 
nature of the gas, the pressure, and the electrical «on- 
ditions required to induce luminescence under the influence 
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of electric waves. Hydrogen, ammonia, acetylene, carbon 
monoxide, nitrogen, oxygen, carbon dioxide, and carbon 
disulphide, and mixtures of hydrogen and acetylene were 
examined. The chemical changes caused by the electric 
waves in gaseous mixtures were studied. Carbon disul- 
phide appears to be decomposed more quickly than 
ammonia it a mixture, but the reaction is probably 
complicated, thiocyanates being formed. The decom- 
position of carbon disulphide is also greater in the 
presence of hydrogen than of nitrogen; this the author 
considers to be due to emission of more “electric corpuscles,” 
which favour the decomposition, by hydrogen than by 
nitrogen. 

French Cable Enterprise.—The working of the 
* all-French” cable between Brest and Dakar, shortly to be 
laid by the Industrial Telephones Company, is to be entrusted 
to practically the only French submarine cable company in 
existence at the present time —i. e., the French Submarine 
CablesCompany. Under the agreement which the Govern- 
ment has entered into with that company, the annual State 
subvention has been raised to £40,000, whilst various 
burdensome restrictions have been abolished. ‘The Govern- 
ment is further helping the company to become a flourishing 
concern by enabling them to repay the French General 
Telegraph Company a debt of £630,000, and so to retake 
over the management of their own lines. It is reasonably 
thought that if the French Government continue its 
present policy, the submarine cable industry in that country 
will be revived and placed ona similar footing to that 
which it enjoyed years ago. 

The Spectrum of Lithium.—In the current number 
of the Chemical Society’s Journal Mr. H. Ramage discusses 
abnormal changes in some lines in the spectrum of lithium. 
The flame, spark, and arc-light spectra of lithium have 
been examined, and the results compared with those 
obtained by other observers. The lines in the principal 
series broaden and reverse quite normally. In the second 
subordinate series, the lines do not reverse even in the arc, 
but they may be caused to broaden towards the less 
refrangible end of the spectrum. In the first subordinate 
series, the lines broaden more rapidly on the more 
refrangible side of the spectrum. In intense arcs, the 
inner cone, and in weak arcs and sparks the parts near the 
negative pole, give a broad reversed line with its centre 
about wave-length 460307, which coincides with the lines 
in the spectra of the oxyhydrogen flame and of the unoon- 
densed spark. The true lithium lines are those which 
occur in the spectrum ia the oxyhydrogen flame. 

Wireless Communication with Iccland.—A few 
weeks ago a deputation interviewed Mr. Austen Chamberlain 
to obtain the co-operation of the British Government by 
subsidy in the establishment of a wireless telegraph service 
between the North of Scotland and Iceland. It will be 
recalled that the Postmaster-General did not see his way 
to advise the Government to give financial aid to the 
scheme, on the ground that there was no precedent for 
subsidising a foreign company. It is now stated that a 
general agreement has been arrived at between Marconi’s 
Wireless Telegraph Company and a group of Danish 
financiers in Copenhagen with a view to establishing the 
desired communication with Iceland. The arrangements 
also contemplate an inland service of wireless telegraphy 
between Reykjavik, the capital of Iceland, and the most 
important places in the island. It is asserted that this 
intended development will bind closer the commercial 
relations between Iceland and Great Britain, to which the 
geographical proximity of the two countries naturally con- 
tributes; and it is still hoped that should the subsidies of 
other nations be fortheoming, the English Post Office will 
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not be unwilling to co-operate in what would then be an 
international object. 

Duration of Rainfall.—The monthly meeting of the 
Royal Meteorological Society was held on the 15th inst. at 
the Institution of Civil Engineers, Captain D. Wilson- 
Barker, president, in the chair, when a paper was read on 
the “ Duration of Rainfall” by Mr. J. Baxendell. In this 
paper the author referred to various patterns of self- 
recording rain-gauges, and pointed out the defects inherent 
. in them. He stated that it is hardly possible to determine 
from them the rate at whioh rain falls, especially in very 
small quantities. From a Halliwell’s self-recording rain- 
gauge which had been in operation at Southport during 
1902, the total duration of rainfall for the year was 
640:1 hours. The author showed that the hourly duration 
values gives & striking curve of diurnal variation, the 
early morning maximum being most pronounced; the 
afternoon one is also present, but is much less protracted 
and of far less amplitude than the former. Minima occur 
about mid-day and in the evening. The author concluded 
by giving an account of Halliwell’s float-pattern self- 
recording rain-gauge. 

Railway Electrification.—Practically all the large 
railways at the present time are giving serious considera- 
tion to the problem of superseding steam by electricity for 
controlling their suburban traffic. Of the many railways 
having their termini in the Metropolis, probably that which 
has the largest amount of local traffic to deal with is the 
Great Eastern Railway, serving as it does one of the most 
thickly populated suburban districts around London. And 
this traffic is for ever increasing, and the threatened com- 
petition of the City and North-East Suburban Electric 
Railway, now before Parliament, which affects a large part 
of the northern section of the Great Eastern’s suburban 
lines, and the actual competition of the electric tramways 
in the East of London make the question of electrification 
more pressing every day. The directors of the railway 
have so far committed themselves toa policy of introducing 
electric traction in their local services that they are pro- 
moting a Bill in Parliament this session which will empower 
them to convert any part of their system to electrical 
working, and also to acquire land for a power station at 
Hackney Downs. This Bill was before a committee of the 
House of Commons the other day, when, at the instance of 
the owner of the land in question, a clause was inserted 
making it obligatory upon the company to acquire the site 
for the power station within a year. 

Marconi and Italy.—Information is to hand of an 
agreement between Mr. Marconi and the Italian Govern- 
ment which is of special interest to our American cousins, 
in that the Marconi system of wireless telegraphy was 
rejected by the United States Government on account of 
the large rentals and heavy royalties demanded by the 
company. Under the present conventien Mr. Marconi 
cedes his apparatus to the Italian Government free of 
charge, and gives permission for them to be reproduced 
in military establishments, stipulating, however, for a 
guarantee that his patents shall not be infringed. It is 
proposed to establish on the coast and on the islands off 
the Italian coast à system of 12 wireless telegraph stations, 
of the average range of about 200 miles, to be used for 
both commercial and military purposes. Some of the 
stations are to be completed before the end of the present 
year, and the others within the first six months of 
1904. The arrangement as to rates is peculiar. The 
receipts from telegrams sent from stations on the Italian 
coast will be paid into the Government Treasury ; receipts 
from messages sent from ships equipped with Marconi 
apparatus will go to the Marconi Company ; and, finally, 
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the State will receive a fixed tax of one lire per message 


above the ordmary cost of telegrams, 

Telegraphic Codes.—According to previous arrange- 
ment, a special meeting of the London Chamber of Com- 
merce was held on Monday afternoon to consider the 
official vocabulary of code words which has been compiled 
by the International Bureau of Telegraphic Administra- 
tions at Berne. In view of the near approach of the 
telegraphic convention in Londen next month, the follow- 
ing resolution, which was unanimously adopted by the 
meeting, is of special significance : ** That this meeting of 
merchants, who are largely interested in cables to various 
parts of the world, urgently requests the Postmaster- 
General to decline, on behalf of his Majesty’s Government, 
to accept the compulsory adoption of the proposed official 
vocabulary of code words ; that his Majesty’s Government 
be urged to decline to acquiesce in any other than a per- 
missive use of the present vocabulary, and that if its official 
adoption be pressed by other Governments who do not use 
or possess cables and telegraph lines to the same extent as 
those in the hands of the British Government and com- 
panies, his Majesty’s Government be urged to withdraw— 
as far as this matter is concerned—from the International 
Telegraphic Union.” A petition has also been prepared in 
the United States calling for the withdrawal of the demand 
for compulsory adoption of the official vocabulary. 

Electrolytic Nickel Refining —Mr. T. Ulke has a 
well-written article in the current number of Electrochemical 
Industry, in which he traces the past history and discusses 
the present development of electrolytic nickel refining 
From various arguments adduced he finds that in the pro- 
cesses for the electro-deposition of nickel with insoluble 
anodes no very recent progress has been shown. When 
the metal is recovered on a large scale by the aid of soluble 
anodes, the electrolyte is kept constantly at a predeter- 
mined degree of saturation, and at the point of neutrality, 


on which condition largely depends the nature of the deposit 


and the commercial success of the process. When insoluble 
anodes are used in refining nickel, however, an equivalent 
of free acid is left in the electrolyte for every equivalent 


of metal deposited, and in consequence the nickel deposit 


is apt to deteriorate, the chemical and electrical conditions 
of the bath are changed, polarisation ensues, and the 
resistance of the electrolyte increases. This, of course, 
means that the voltage and power required must be 
increased proportionately, and the cost of refining with 
insoluble anodes may thus become next to prohibitory, as 
compared with a similar process using soluble anodes. 
These and other difficulties are given by the author as the 
chief reasons why electrochemists, instead of making pure 
metallic nickel by electro-deposition, preferred to work the 
nickel solutions into marketable sulphates, double sulphates, 
and chlorides, which have had a ready sale until recently, 
but which now seem likely to become a drug on the market, 
just as copper sulphate was before the adoption of electro- 
lytic refining methods. 

Bipolar Electrodes with Soluble Anodes.— 
Last week we gave an abstract of a paper by Messrs. A. 
Brochet and C. L Barillet on bipolar electrodes with 
insoluble anodes. The following is an abstract of a 
further paper by the same authors dealing with soluble 
anodes, for which we are indebted to the Journal of the 
Chemical Society. Assuming that a copper interanode 
exerts no special action in an electrolytic cell in which 
an acid solution of cuprie sulphate is the electrolyte and 
also that the current flow is uniform, w/W —s/S, where 
w and W are the masses of copper deposited on the inter- 
cathode and eathode respectively and s and S the surfaces 
of the interelectrode and cell section respectively. 
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Measurements, made by means of a separable bipolar 
electrode composed of two thin sheets of copper joined 
by caoutchouc bands, show that the deposition of copper 
on the intercatbode is much less for weak currents and 
slightly less for strong currents than that required by the 
foregoing relation; the results are of the same order 
whether pure or impure copper is employed. This 
difference is due to à small extent to ordinary polarisation 
effect, but principally to a phenomenon described as 
“resistance to current flow” or “back E.M.F." of the 
kind observed by Poggendorf, Lechner, Lenz, Bary, and 
others in the investigation of electrodes with soluble 
anodes. The author prefers to regard the effect as due to 
a variable “back E. M. F,“ since if it were a resistance its 
relation to the current strength would be constant. The 
value a of the small polarisation effect, together with that 
due to this “back E.M.F.,” is given by the relation 
E —E-(n-1), where E and E are respectively the 
E.M.F.’s of the cell with and without n bipolar 
electrodes, dividing the cell completely into (n +1) parts; 

it may amount to E/10 for the e current strengths employed 
in practice. 

Electrolysis of Iron Pipes.—There have been 
various devices and inventions for avoiding electrolysis of 
iron pipes in the streets due to stray electrical currents, 
but so far the problem eannot be said to have been satis- 
factorily solved. Mr. F. H. Shelton, a prominent engineer 
of Philadelphia, has put forward a proposition which we 
commend to the attention of gas and water companies who 
have anything to fear from possible electrolysis of their 
mains which lie in proximity to electric tramway systems. 
Electrical engineera, on their part, have taken all reason- 
able precautions against this danger, and it now remains 
to see whether gas and water engineers on their part 
cannot do something to mitigate the chances of stray 
currents detrimentally affecting their pipes. Mr. Shelton 
is now working on the idea of encasing the iron pipe with 
cement zin. or zin. or jin. thick by a mechanical process 
which will avoid the expense of handling He thinks that 
if the cement could be mechanically put on, it would be a 
splendid safeguard against electrolysis and corrosion of the 
pipe. It is obvious, for instance, that if a service pipe be 
laid in wooden trough filled in with cement its life will 
be indefinite. Roughly stated, Mr. Shelton’s idea is this: 
to cover a wrought-iron main of small diameter with a 
movable shell, which could be clamped around the pipe, 
and liquid cement be run in by means of a hose through 
a funnel on the top from a portable wagon or tank on 
wheels along the trench. About 100 yards of piping could 
be cemented in this way at one time, thus making the 
cost of labour a very small item. Mr. Shelton is now 
endeavouring to shape out a method of coating pipes on 
these lines, but he invites any engineer who may be 
interested in the question to take up his suggestion at the 
same time, and see if he cannot put it to practical use. 
In any event, Mr. Shelton recommends the use of either a 
steel pipe or a wrought-iron pipe, according to which can 
be bought the cheaper. 


Electrical Conductivity of Sea-Water. —A very 
interesting paper on this subject is reprinted in the Pro- 
ceedings of the Royal Society of Edinburgh for the present 
session. It is a long account of a research conducted by 
Mr. J. J. Manley, of Magdalen College, into the electric 
conductivities and relative densities of certain samples of 
sea-water, with a view to establishing, if possible, some 
simple relationship between the two. The results of the 
experiments are given in tabular form, a close examination 
of which fails to reveal the existence of any of those simple 
relationships between the resistances and relative densities 
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which had hoped to be found, and such as had been 
observed by Knudsen in a similar research made by him 
at Copenhagen. Reviewing the data given by Mr. Manley, 
it is seen that variations in the temperature and specific 
conductivity of a water are not always directly propor- 
tional to each other. The water which was subjected to 
test first was collected off Sandown, in the Isle of Wight, 
but subsequently the results were confirmed by those 


obtained from an examination of samples of water from 


two other localities—viz., off Plymouth and in Cardigan 
Bay. It is to be observed from the data given that the 
temperature coefficients of the Plymouth water distinctly 
differ from those of the water collected at Sandown. An 
attempt tn discover some definite and simple relationship 
between the electric conductivity of a water and the 
amount of chlorine contained in it met with no greater 
success than that which attended the effort to correlate the 
conductivities and relative densities. It is a matter for 
regret that there should be no simple proportionality . 
between the electric conductivities on the one hand and 
the relative densities or total amount of chlorine present 
on the other ; and the more so on account of the fact that 
the electrical method has proved to be so much more 
sensitive than any of those other methods which are at 
the present time almost exclusively used in sea-water 
determinations. 

Maxim Electrical Furnace.—Mr. Hudson Maxim 
has recently been granted a patent for his calcium carbide 
furnace, which is described by Mr. C. P. Townsend in the 
Electrical World. In this furnace the electrodes are 
horizontal, parallel, and embedded in the charge, and the 
circuit is closed across their ends for initiating the reaction 
by means of a resistance plate, conveniently formed of the 
carbide from a previous operation. "This temporary connec- 
tion is soon dissipated or fused, and the circuit is thereafter 
closed through the newly-formed carbide, which by the 
gradual and equal retraction of the electrode is built up into 
a plate-like mass. The construction of the new furnace 
will be clear from the following. A crucible provided with 
a refractory lining is perforated at one side to permit the 
introduction of several superposed pairs of electrodes, and 
slotted on the opposite side for the introduction of the 
temporary short-circuiting plates of carbide. The electrodes 
may be hollow, and finely-divided carbon may be fed 
through them for the better protection of their working 
ends. The several electrodes are slidably arranged in the 
wall of a surrounding masonry furnace, and are preferably 
arranged to slide within a sleeve. A filling of divided 
carbon is used to insure good electrical contact. In some 
cases a longer intermediate slecve fitted to the upper 
electrodes, is used to provide additional support for the 
projecting carbons. A suitable device, of ordinary form, is 
shown for charging the crucibles as they are brought into 
operative relation with the electrodes, and means are also 
described for preliminarily heating the charge before 
introduction into the crucible. In operation, the circuit is 
temporarily closed between the two electrodes constituting 
each horizontal pair, and the electrodes are then slowly 
retracted in such manner as to build up a plate of carbide 
extending horizcntally across the crucible. At the end of 
the operation the electrodes are withdrawn entirely from 
the crucible and the latter is moved forward upon 
the tracks, another of similar construction taking its 
place. The furnace is thus essentially intermittent in 
type. 

Manhattan Elevated Railway.—^5ome interesting 
problems developed in the equipment of the Manhattan 
Railway of New York for electrical traction, which are 
noted in an article on the subject in a recent number 
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conduit system are particularly interesting, as they are 
not only on a scale of greater magnitude than any similar 
service, but they also provide for the successful handling 
of the large amount of current required for this system at 
the unusually high potential of 11,000 volts, The system 
of underground conduits for this high-tension service is 
one of the most extensive ever constructed, and is generally 
accepted as embodying the highest standard of modern 
practice. The conditions under which this work was 
carried out were unusually severe, owing to the peculiar 
sub-surface construction throughout the city, particularly 
in the older parts, where the obstructions formed a perfect 
network of gas and water mains, sewer pipes, and elec- 
trical mains. It was found necessary to provide many 
original forms of construction for the manholes and 
conduits, and it is mentioned that the lay out was 
changed in some particular feature on nearly every 
block of the entire 13 miles of subway which comprise the 
system. Many examples of this kind are cited by the 
engineers who had charge of the work, including one in 
which 22 ducts were carried through a space only 15in. 
high, thus necessitating the complete rearrangement of the 
general plan at that particular point The crossing of the 
Harlem River to supply the extension of the elevated lines 
into the Bronx was another difficult task. It was finally 
decided to lay armoured cable in an open trench, and as 
the United States Government required a depth of 20ft. at 
low water, this necessitated the dredging of the river 
bottom to a further depth of 6ft. The method of handling 
the heavy current in the sub-stations and delivering it to 
the third rail involved several departures from ordinary 
practice, especially in the switching apparatus. The 
maximum capacity of each of these stations when fully 
equipped will approximate 15,000 kw., which is equivalent 
to the output of many power plants supplying current to 
moderate-sized city systems. 

The Training of Engineers.—This subject has come 
very much to the front in the past few weeks, having 
recently claimed the attention of the Times in a leading 
article, and almost simultaneously was discussed at a meet- 
ing of naval architects on a paper read by Prof. Dalby. 
Different engineers have their different ideas as to how the 
common object in view can best be attained, but there is 
no real dispute as to the growing importance of youths 
entering the engineering profession taking a proper course 
of technical instruction combined with practical work in 
the workshops, which will fit them for their future career. 
The discussion of the subject has been carried a stage 
further by a letter which appeared in Tuesday's Times from 
Mr. D. Drummond, who writes from the Nine Elms works 
of the London and South-Western Railway. We think he 
will find many to agree with him in his statement that the 
present system of teaching by night classes is very largely 
a waste of time, so far as apprentices, who have to work 
in the shops from about 6 a.m. to 5 or 5.30 p.m., are con- 
cerned. Mr. Drummond outlines a scheme for a system of 
day instruetion, which on the face of it has much to com- 
mend it. He suggests that it is in the best interests of 
the boys and employers that the former should pass three 
years’ scientific training hand-in-hand with their every-day 
practical work, allowing one hour, from 8 to 9 a.m., for 
acientifie teaching three days a week during the six winter 
months, and the remaining portion of the day in the work- 
shops. The classes should commence in October and finish 
at the end of March, leaving the evenings free for private 
study. All those who pass satisfactorily their examination 
at the end of three years should be allowed by their 
employers to enter for six winter months any university 
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of the Street Railway Journal. The sub-stations and the 


or technical collsge to receive that period of consecutive 
instruction. To encourage the best talent, students who 
show ability for attaining high scientific knowledge should 
be encouraged and assisted in every possible way to enable 
them to attain a degree in science. There is little doubt 
that sciontific study and the practical experience combined, 
forming a concrete whole, would enable employers, by 
judicious selection, to obtain the maximum of efficiency in 
the future management of their works. 

The Edison Storage Battery.—Mr. Thomas A 
Edison has taken out another patent in connection with 
his latest storage battery. The improvement relates 
particularly to the oxidisable element, and consists in the 
use of cobalt oxide, preferably mixed with metallic mercury 
or with metallic mercury and copper or silver, whereby a 
great proportion of the cobalt oxide is kept in electrical 
contact with the electrode and made electrolytically active 
in an alkaline solution to form the oxidisable element on 
discharge. The invention also consists-in the combination 
of such an element with & suitable depolariser furnishing 
oxygen on discharge in an alkaline electrolyte so as to form 
a complete reversible galvanic battery. According to a 
description of the invention in the Scientific American, it 
seems that an electrode containing a mixture of cobalt 
and mercury, or of cobalt, mercury, and copper or silver, 
is preferably employed in an alkaline solution of, say, 
20 per cent. of potassic hydroxide in water, opposed to a 
depolarising element containing nickel hydroxide as the 
active material mixed with foliated or flake graphite. 
When such a combination has been charged and recharged 
several times its average voltage is about 1'10 volts. When 
such a combination is in a fully-charged condition the nickel 
hydroxide is raised to a very high state of oxidation, and 
the cobalt is reduced so far as its active particles are con- 
cerned to the metallic state. On discharging, the nickel 
hydroxide reverts to a lower condition of oxidation, while 
the metallic cobalt is oxidised. Owing to the relative ease, . 
as compared to cobalt, with which mercury and copper 
reduce, the added mercury or copper, or silver, if used, 
will be reduced to the metallic state when the battery is 
first charged, so as to procure good electrical contact 
between the active cobalt particles. Since the cobalt on 
discharge oxidises much more readily than either mercury, 
copper, or silver, the latter materials remain in metallic 
form, and their presence serves wholly to assist electrical 
conduction between the particles of the active material. 
Although it is preferable to add a readily reducible metal, 
like mercury, copper, or silver, or a combination thereof, 
to the cobalt for the purpose of maintaining electrical 
contact between the active materials, it will be, of course, 
understood that any insoluble conducting material, 
preferably in flake form, such as flake graphite, can be 
used for maintaining the cobalt particles in electrical 
contact. 

The Telephone in Railway Working. There is 
hardly a railway system of any importance in America 
to-day that does not make use of the telephone in the 
transaction of its daily business. On the other hand, it 
may be fairly said that in this country the majority of the 
large railways do their business by telegraph, except for 
purely local communication, in which the telephone has 
now found a fairly extended use. A description from the 
pen of Mr. E. F. Edmunds, which appears in the American 
Telephone Journal, of what is probably the largest railway 
telephone system is therefore of considerable interest, as 
it provides an object lesson for railway managers in this 
country. The system in question is owned by the New York, 
New Haven, and Hartford Railway Company, and is a 
specialised department in charge of a practical trained 


THE ELECTRICAL ENGINEER, APRIL 24, 1908. 


581 


telephone engineer. Other railways, instead of creating a 
special department, have combined the telephone with the 
telegraph, under the supervision of a telegraph engineer. 
A good idea of the magnitude of the system is obtained 
from a chart which accompanies the article in our con- 
temporary, and which shows that trunk and long-distance 
lines connect every office of the company. The principal 
exchange is located at Boston, where the switchboard is 
equipped with 120 lines. At Providence there is another 
exchange with 135 connections on the switchboard, while 
that at New Haven has 132 telephones connected. There 
are a number of other smaller exchanges, which make the 
system a very complete one. Probably the most important 
business for which the telephone is used is in the moving 
of trains in the various station yards, which allows of twice 
as much work being accomplished as was formerly the case, 
and with much less friction. The long-distance lines are 
confined almost conclusively to the transaction of official 
business, which keeps them entirely occupied. At Boston and 
Providence the long-distance lines terminate in the long- 
distance exchange of the local telephone companies, which 
are connected to the various private branch exchanges by 
trunk lines. The entire system is standardised. All lines are 
full metallic, the short lines of No. 12 copper wire and the 
long-distance lines of No. 10 copper wire. They are sup- 
ported mostly overhead by telegraph poles, altnough in the 
cities and other crowded districts a great deal of under- 
ground work has been done. A special battery is used, which 
is an ordinary carbon cylinder with a pencil-shaped zinc and 
a secret depolarising solution. It has stood the hardest 
usage, and, it is said, has proved itself thoroughly satis- 
factory and efficient. Experiments are now being made 
with a view to using the same circuit for telephoning and 
telegraphing simultaneously. 


The Curtis Steam-Turbine.—It has been known 
for some time that Prof. Curtis has been working with the 
General Electric Company of America in the development 
of a new type of steam-turbine. Prof. Curtis first took out 
patents on the subject in 1895. A communication by Mr. 
W. L. R. Emmet, read before the American Philosophical 
Society in Philadelphia at the beginning of the month, 
affords the first general information we have seen as to the 
construction of the new turbine. A brief review is given of 
the Parsons and the Laval turbines, and the author states 
that in the first the high velocity of the moving parts is 
the great objection. Even with this, the peripheral velooity 
of the wheel is only about 1,200ft. per second, while the 
possible velocity of the steam is over 4,000ft. per second. 
In the Parsons turbine considerable lower velocities are 
used. In the Curtis turbine the steam is expanded under 
a nozzled diaphragm before it reaches the moving plates, 
which are arranged much in the same way as in the Parsons 
turbine. We are surprised to find, however, that with a 
600-kw. capacity machine running at 1,500 revolutions per 
minute the new turbine has a peripheral velocity of only 
420ft. per second. This would seem to be rather low if 
the turbine has to work on the kinetic energy in the moving 
steam only. The turbine is governed by altering the number 
of nozzles used, and the steam consumption curves show 

exceedingly good results at light load. With the 600-kw. 
machine above mentioned the water consumption per kilo- 
watt-hour dropped to nearly 16lb. at full load At one- 
third load it was only 17#lb. From the illustrations that 
are reproduced in tho Electrical World, and are not very 
elear, it would appear that the turbine works with a 
vertical axis. The figures given are exceedingly scanty on 
which to make any critical comparison with English results, 
but we regret to see that Mr. Emmet in a scientific paper 
should find it necessary to speak of the Parsons type as 


being principally limited by the multiplicity and weight of 
its parts and the high cost of construction.” We would 
make bold to say that it is due to the success of the 
Parsons turbine that the Curtis turbine has been developed 
at all. It seems to us, in looking back over a paper read by 
Mr. F. J. Warburton before the North-East Coast Institution 
of Engineers and Shipbuilders recently, that Prof. A. Rateau 
has worked out a turbine which improves still further on 
any construction noticed in the Curtis type. Inthe Rateau 
turbine all steam is expanded under fixed nozzles to 
practically atmospheric pressure. 


The Coherer.—In the issue of the Physical Review for 
April will be found a long contribution from Mr. A. H. 
Taylor on the coherer, wherein he gives the results of 
several years’ intermittent work with that instrument as 
used in wireless telegraphy. The experiments, we gather, 
were carried on in the physical laboratory of the Michigan 
Agricultural College in the States, and it is interesting as 
well as instructive to recount a few of the difficulties 
with which the experimenter was beset in obtaining 
accurate results. He has found it absolutely impossible, 
for instance, to get any satisfactory results in the daytime, 
and the data to which he attaches the most importance 
were obtained after midnight, when the electric cars had 
ceased running and the Campus was quiet. Many of the 
observations were taken by gaslight, as the turning on and 
off of an electric light in the same room with the coherer 
often affected it. Again, it, was always necessary to stop 
the clocks, as it was found impossible to get any results 
with these going. The author's experience has led him 
to the conclusion that a complete solution of the coherer 
problem may not be forthcoming until the experimenter 
is able to isolate himself and his apparatus in some remote 
country where there are no electric cars, no electrical 
storms or such disturbances, no sounds, and no mechanical 
jars of any kind. Even then he would be bothered by 
electrical displacements of his measuring appgratus. 
The slightest mechanical jar will affect a sensi- 
tive coherer, and he shows in the course of the 
paper that a displacement of a ten-millionth part 
of an inch of the contacts can not only be observed, 
but can be measured with considerable accuracy. His 
general conclusions may be summed up as follows: the 
coherer may give either of two distinct types of curves, 
depending on the applied voltage, the amount of ballasting 
resistance, the strength of the current, the amount of 
oxidation of the contacte, and the influence of electrical 
disturbances. The order of distance to which the instru- 
ment is quite sensitive shows that the single-contact coherer 
really has no practical existence. What has been called a 
single-contact coherer is in reality a coherer of many contacts. 
On account of the variable potential, and consequent 
variable electrostatic attraction, it is not likely that the 
distance and voltage curves given by the author represent 
very closely the true relations between those two quantities. 
Still, these curves show considerable similarity, and go to 
indicate a variable rate of increase of voltage with distance. 
In conclusion, the author states that the theory of the 
coherer is far from complete. There are theories which may 
account for the action of the coherer under special condi- 
tions, but there is no theory, so far as he is aware, which 
satisfactorily explains all the different phases of coherer 
action. He therefore explains that although he has offered 
some new suggestions, and outlined the explanation of many 
of the coherer phenomena on the basis of the assumption of 
parallel elements of contact surface, he has made no attempt 
to incorporate these idea into a theory until the problem of 
the variation of the terminal potential with distance has been 
further investigated, 
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WITH THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS IN ITALY. 
BY OUR OWN CORRESPONDENT. 


(Concluded from page 552.) 


The power-house of the Milan-Varese electric railway is 
situated some seven miles from the nearest point of the 
railway. The majority of the party, subsequent to the 


lunch at the Grand Hotel Varese mentioned in the previous 
article, descended from the electric train at Galarate to drive 
to the power-house. As we had had some experience of 
the dusty state of the Italian roads, everyone tried to get 
into the first carriage. Fortunately, however, the heaviest 
dust clouds were carried off by a side wind ; nevertheless, 
everyone turned very grey during the journey, and required 
a good shake to get rid of some of the pulverised soil at 
the end of it. The power-house, onee reached, is a fine 
building in stone and brick, containing three steam alter- 
natocs of 1,200 h. p. each, the engines by Tosi and the 
alternators by the Mediterranean Thomson-Houston Com- 
pany. The energy is transmitted and transformed in this 
instance in a manner resembling the London Central Rail- 
way scheme of transmission—that is to say, the high- 
tension alternating current, after being reduced in pressure, 
operates rotary converters which supply the continuous 
current to the railway. In the Varese line, at three of the 
sub-stations batteries of accumulators are installed to assist 
in regulating to some extent the current flow along the 


line. Along the 47 miles of this railway there are altogether 


five sub-stations. 


The programme for Tuesday, April 7, necessitated reach- 
ing the Milan Central Railway Station at 8.50 am. to 
catch the 9 a.m. train. A large number of Italian gentle- 
men were there to meet us, prominent amongst the number 
being Signor Senatore Colombo, the distinguished Italian 
engineer, author of several technical works, and late 
Minister of Finance and of Works in the Italian Parlia- 
ment. The special train, generously provided by the 
Adriatic Railway Company, took us to Cernusco-Merate, 
where the electrically-driven silkworks of Signor Gavazzi 
afforded much interest to the members. Arranged on one 
floor were some 3356 weaving looms, each driven by a 
separate alternating-current motor of 1 h.p. Owing to the 
extreme delicacy of the material being woven, some diffi- 
culty had been experienced in preventing vibration in the 

earing. The final plan, which now works most satis- 
actorily, is to support the motor on one side by a 
horizontal pin fixed at either end in an independent cast- 
iron support, and on the other side the motor is hung on a 
spring which effectually takes up any want of balance in 
the rotor or other jarring effect (see diagram). The 
spinning machines, each carrying 300 bobbins, are driven 
from shafting belted to electric motors, not driven sepa- 
rately as in the case of the weaving machines. The power 
required for driving the works is purchased chiefly from 
the Edison Company (Paderno), but Messrs. Gavazzi have 
three alternators (three-phase), with steam-engines for 
driving them, built by Tosi and Wolf, fixed in a building 
adjoining the weaving mill. These are only used in case 
of an emergency. The process of manufacture is divided 
into three classes—for umbrella coverings, for dress 
material, and for linings. 


At the sound of the bugle the stragglers were gradually 
collected and conducted on to the Merate Hotel, where 
over some substantial granite slabs supported by massive 
uprights of the same material were spread white linen 
cloths, and bountifully covered with good things for the 
stomach. A brass band was in attendance and gave an 
excellent selection during the collation, a little lack of 
knowledge only being noticed in the occasional rendering 
of our National Anthem, the man with the trombone 
trying unauthorised variations. Signor Senatore Colombo 
presided, and gave us an excellent welcome in gracefully 
worded and spoken English on behalf of the Italian Edison 
Company, to which—amongst his multitudinous duties as 
statesman, professor of engineering at the Milan Poly- 
technic, etc.—he acts as president, and has been associated 
with since 1883, when, as he informed us in his speech, he 
came over to England to find out all he could about the 
electric lighting of Holborn-viaduct. A hearty speech in 
Italian was given to support Signor Colombo by Signor 
Esterle, in which he expressed his in d at the oppor- 
tunity of welcoming a representative y of English 
engineers, pointing out how closely our welfare was knit 
together by giving and lending knowledge as one or the 
other country made an advance. Mr. Gray, in replying, 
found words in the happy medium of French whic 
evoked much enthusiasm amongst our Italian hosts. Mr. 
R. Hammond followed in a mixture of English and Italian, 
with a few interjections in Spanish, arousing sufficient 
excitement to ensure a thoroughly hearty toast to our kind 
friends the Edison Company, the toast being supported by 
Mr. P. J. W. Faweus in pure English, and by Mr. C. A. 
Baker, whose speech, delivered with vigorous gesticula- 
tions, impressed ue as being pure Italian. 

At the garden gate of the Merate Restaurant sufficient 
conveyances were waiting to take the whole party, number- 
ing not less than 200, on to the intake of the Paderno 
Canal. As soon as everyone was ready the band struck 
up and led the procession to the outskirts of Merate, after 
which we proceeded at a smart trot through the dust to 
the lingering strains of God Save the King still reach- 
ing us from the band. Near the intake of the Paderno 
works a fine single-span bridge was freely photographed, 
and down at the water's edge we had the advantage of 
seeing the work going on of sinking four new caissons 
which will form the foundation of the new weir being built 
to enclose another metre in depth of water, which, multi- 
plied by the other factors, represents an additional 6,000 h.p. 


available for generating purposes. The walk along the canal 


bank—originally laid out by Leonardi di Vinci some 400 
years ago for navigation purposes—under the bright Italian 
sun was enchanting. On the way some new works were 
passed now in course of construction by the company for 
supplying electrical energy in Brianza ; these are, however, 
of limited dimensions, and will apparently serve only during 
some portions of the year. 

This walk of rather under two miles brought us to the 
Paderno power-house with its imposing array of down-take 
tubes, 4ft. in diameter, fixed in a style that cheers the heart 
of an engineer, leading from the penstock to the turbines. 
Outside in the tail-race one noticed some conductors 
attached to metallic floats which are used as the electrodes 
for a water resistance to test the alternators, a delightfully 
convenient arrangement. To get inside the power-house 
and look round for an hour or less only convinces one of 
the incapacity of the human brain to receive and assimilate 
information with any idea of going away with very much 
detail preserved. A general impression of magnificence 
and a few grand principles which go far towards the 
success of these schemes can be grasped, but the average 
enquiring mind finds a desire to spend a month in such a 
place to observa the various operations and perhaps a 
short-circuit ; to be hustled off to tea and the photographer 
after the limited space of an hour’s inspection is discom- 
forting. Without trespassing on the detailed description 
of this power-house which we hope to give from informa- 
tion acquired beyond the bounds of the limiting hour above 
referred to, it may be mentioned that the fall of water 
represents over 21,000 h.p., and that the alternators have 
a capacity of 10,500 kw. The line of about 20 miles to 
Milan consists of six three-phase circuits; when any one 
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circuit is disconnected for repairs it must be securely 
earthed, or an induced voltage of 350 is found to exist. 
The whole capacity of the station is fully taken up, and 
assistance is now given by the steam plant at Milan. 

During the visit to Paderno a marble tablet erected to 
the memory of Enrico Carli was unveiled by Signor Colombo 
in honour of the pioneer work done by his deceased 
countryman in forwarding and fostering the scheme of 
employing that huge fall of water and turning it to account 
in the service of mankind. 

Soon after this we left in skirmishing order for the top 
of a neighbouring hill, where vehicles were waiting to drive 
us back to the Cernusco-Merate railway station. Some 
slight discrepancy here occurred in the time-table, and a 
wait of an hour made things more lively than history is 
likely to record again for the oouple who Lisp the modest 
little wine-shop just outside the station. A dance had been 
arranged for the evening at the Hotel Milan—R. Hammond, 
Esq. M. C. Unfortunately, many of the gentlemen saw 
little prospect of securing the flattering attention of the 
ladies when such an abundance of the masculine element 
existed. However, so far as one could see, every gentle- 
man who did attend received a smile, and most of them 
got a few turns round the ballroom after the long day's 
exertion. The courage of the ladies in dealing so many 
favours to the gentlemen is worthy of the highost 
admiration. 

On Wednesday, the 8th, numerous visits were made to 
establishments around Milan, including the Polytechnic, 
where Signor Colombo again gave up his time to entertain 
the party who elected to make this particular tour of 
inspection. Other places visited were the works of Messrs. 
Pirelli, indiarubber and cables; Messrs. Gadda, electric 
machinery ; Officine Mecchaniche, tramcarg, locomotives, 
etc.; Messrs. Riva and Co., turbines; the telephone 
exchange; and the stations of the Edison Company in 
Milan. 

Plenty of carriages were provided to take everyone to 
the destination selected, though the rendezvous—the steps 
of the cathedral—was hardly a happy one. Light refresh- 
ments were generously provided by the firms whose works 
were on view, and very much interest was felt in the 
amount of business which was seen to be passing through 
the various shops or completed ready for undergoing a 
trial. Whilst we have been used to look upon Northern 
Italy as a happy retreat for recreation and recuperation, 
we must now give it a place as an important manufacturing 
district. Orders from all parts of the world help to fill 
the departments of the various factories, and there is 
every indication of prosperity. Nearly all the works 
employ electric driving, keeping a steam plant as a reserve 
to use occasionally if required. The Edison Company 
supply most of the power from their Paderno station. 
Messrs. Gadda are undertaking electrical work of the 
heaviest class, and are well abreast of the times for securing 
business where alternating motors or generators are wanted, 
one of the largest machines yet constructed being for 
1,400 h.p. with 3,600 volts in the armature windings. 
Some details of the Edison stations in Milan, which were 
visited by many of the members on this day, will appcar 
in a future issue. 

The concluding item on the official program:nc was the 
visit to the generating works of the Lombardy Company 
for the Distribution of Electrical Energy,“ and many 
decided that our friends had kept the best till last. 
The weather had been good all through, and except for 
a rather strong wind on one or two days those who take 
a pride in complaining of the weather, and make this their 
main topic of conversation, were completely bowled out. 
As we left Milan, about 9 a.m. on Thursday, April 9, the 
sun was shining in a gloriously blue sky ; before the after- 
breakfast pipe—or Virginia—was hardly finished we found 
ourselves at the Somma Lombarda Railway Station. As we 
descended from the special train, which had been generou ly 
put at the disposal of the members by the Mediterranean 
Railway Company, we were again honoured by a local 
band doing their best to remind us of our Fatberland. 
Conveyances were ready in large numbers, but some little 
delay occurred in getting away owing to the narrowness of 
the exits from the station yard and the attempt of many 
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to get in front to avoid the dust of the roads. So far 
military escort had not been provided, but on this occasion 
two fine-looking carabineers accompanied us. A short 
drive partly through the woods brought us to the weir, 
about 1,000ft. wide, constructed across the Ticino, by 
which the water is diverted into the canal that flows on to 
the Vizzola power-house. The sight presented to us from 
the top of a slope above the sluice gates was most beautiful, 
the back sand | being majestically occupied by the snow- 
capped Monte Rosa. Some 11 or 12 sluice gates well 
housed in masonry, affording a pleasant walk across the 
canal, are fixed for the purpose of admitting the water to 
the canal. After using our eyes and our cameras to the best 
advantage, we walked on down the bank for a short distance 
until suddenly beyond a bridge we caught sight of a row 
of barges, moored to the side, flying italian and English 
flags, and covered with brilliant awnings As we approached 
nearer there was seen to be a good array of well-filled 
tables running the whole length of each barge, with chairs 
to accommodate the whole party. Headed by the band 
the barges were shoved off from the side as soon as every- 
one was seated, and so we were regaled with the most 
delightful picnic that the up oun could conceive as we 
floated easily down stream. How far the appetite and the 
circumstances were responsible for the exquisite relish of 
the dishes it is difficalt to judge, but no credit must be 
taken from the kind hospitality of the Lombardy Company 
on these accounts; rather let extra praise be given them 
for providing these, in addition to the recherché lunch, 
accompanied by good wine, served under circumstances 
most novel and agreeable One or two toasts were drunk, 
and Mr. Mavor gave his company an amusing Italian 
speech on the subject of the value of water for powor 
and its delicacy for flavour when diluted with some good 
Scotch. So we arrived at the aqueduct, constructed in 
masonry, taking the water to the penstock of the power- 
house, and here we looked back upon the remnants of a 
picnic that may form the criterion on many a future 
occasion, but will seldom be beaten. 

Behind the penstock is a solid though simple house in 
which are located the wheels and spindles for operating 
the gates admitting the water to any or each of the 
12 down.take pipes of steel leading to the turbines. On 
entering the power-house the imagination flies to the future 
and yearns for the day when some of the power schemes 
already granted by Parliament shall have taken the shap: 
of Vizzola.” A row of 10 alternators coupled to turbines | 
of the hard-work-looking type are ranged down the main 
hall, steadily grinding out their share of the energy, and 
continuing to do so 24 hours per day. These clean, quiet- 
looking machines are converting the power of the water- 
fall—equivalent to about 20,000 h. p —into electrical energy, 
which is used principally in driving the mills within a 
radius of 35 miles; one ot the largest individual consumers 
taking about 1,500 h.p. at a distance of over 20 miles and at 
a price of about £8 per horse-power per annum. Theso grand 
specimens of alternators are all built by the Schuckert 
Company, and are such that any manufacturers may well 
bo proud of. 

After too short a time in the works we adjourned to the 
shade of the aqueduct to be photographed. Here, owing to 
the extreme modesty of one of the prominent members of 
the party, we were much amused by an impromptu pas de 
deux by Colonel Crompton and the photographer, in which 
the gallant colonel finally threw his partner, but as an act 
of grace then occupied the central position which had been 
specially reserved for him. After some two or three 
attempts by the professional and many more by some of 
the amateurs, we walked to the brow of an adjoining 
hill and here found vehicles waiting to take us across 
country to the railway station en route for Legnano. 
The brass band had got there and somewhat alarmed a 
few of the horses—to get together a team for the trans- 
port of some 200 individuals in this country district must 
have been no easy task, and little wonder that some of the 
steeds were green. At some points of this cross-country 
journey belated travellers were seen whose equipages had 
broken down under the strain of the heavy load, or on 
account of a jibbing horse, but most of us got to the 
station somehow, and here a train was waiting to take us 
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on to Legnano. The journey by rail was not a long one. 
On reaching our destination some proceeded to the engine 
works and foundry of Messrs Tosi, others to the electri- 
cally-driven cotton mill of Messrs. Frua and Banfi; at 
the latter, the graceful daughters of the proprietor pre- 
sented a beautiful bunch of roses to each member of the 
party. All that we saw to interest us at these two hives of 
industry might be more adequately described in special 
volumes than in a brief summary. At the works of 
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Messrs. Tosi some 1,500 hands are employed, and turn 
out three engines a week with as many boilers ; nothing 
is too big for them to tackle, and their engines are seen all 
over the North of Italy, and have been sent to nearly all 
parts of the world At the cotton mill of Messrs. Frua 
and Banfi the high-tension current from the Lombardy 
Company is taken to a transformer chamber, and then to 
motors which are coupled direct to the main shafts of 
the weaving and spinning rooms, from which the numerous 
machines are driven by belts 


arranged in a restaurant near the station some light 
refreshments, which fully occupied the spare time prior to 
catching the return train for Milan, which brought us to 
our destination about 6 p.m. 

An item not mentioned on the original official pro- 
gramme, but the subject of special notice to members, was 
a dinner on this evening at the invitation of our confréres, 
the Italian Electrotechnieal Society. Special electric tram- 
cars were placed at our disposal and drawn up in line in 
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the Piazza del Duomo, conductors and drivers all wearing 
new white gloves, spruce uniforms, and everyone of them 
able to talk English. In this way we were quickly and 
comfortably conveyed to the elegant Savini Restaurant, 
where a banquet was awaiting us. The large hall on the 
ground floor offered a magnificent spectacle with covers 
arranged for 250 persons. Ladies accompanying the 
English members had been cordially invited, and a few 
Italian ladies were present to welcome them. An excellent 


Our Legnano hosts had | band was present to afford additional pleasure. Amongst 
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the distinguished Italian company were Signor Senatore 
Colombo, Signor Kossuth, Signor Esterle, Signor Ascoli 
(president of the Italian Electrotechnical Society), Signor 
Bertini, Signor Scotti, and Signor Semenza. 

To attempt any description of the quality of the Italian 
delicacies put on the table would be beyond the limita of 
the ordinary vocabulary. The good feeling on the part of 
our hosts was maintained in an exemplary manner, and 
never could guests have ‘felt that a pleasant week had had 
a more befitting and well-appointed ending. The Royal 
toasts of England and Italy having been honoured, that of 
our Institution was proposed by Signor Ascoli, and warmly 
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responded to by his Italian colleagues. Then followed 
the corresponding toast to the Italian society, which was 

unk and accompanied by the little song, ** For They are 
Jolly Good Fellows,” led off by Mr. Geipel in a most able 
manner. Speeches followed by Mr. Crompton and Mr. 
Ferranti in English, by Mr. Gray and Mr. Gavey in 
French, and by Prof. Thompson and Mr. Baker in Italian. 
During the evening Mr. Gray had the pleasure of asking 
Mr. Semenza—who had acted so indefatigably as the secre- 
tary of the Italian Reception Committee—to accept from 
the English members a gold cigarette case and a silver 
cigar box inscribed with his name and the occasion of the 
presentation. The health of Mr. Semenza was most heartily 
toasted, and in his speech he proposed that a telegram 
should be sent from the assembly to Lord Kelvin informing 
him of the happy evening that was being spent and wishing 
him good health. 

The menu cards provided for each guest were of exquisite 
design, and, having some space available, were freely passed 
amongst friends and distinguished strangers with a request 
for their autograph. To some of the more distinguished 
I believe the ordeal became somewhat trying. The Presi- 
dent was seen still endeavouring to comply with the 
numerous requests made for his signature long after the 
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tables were deserted. The special trams were waiting 
outside the Savini to take us back to the Piazza del Duomo, 
which was reached as the clock struck 12. Some few 
friends walked into the Biffi, or Galbrini, or other place 
of diversior where their heart lingered, before bidding 
good-bye to Milan at any early hour on the following 
morning for Venice or Rome. 

To our genial secretary (Mr. McMillan) and to Mrs. 
McMillan, for her special care of the ladies who accom- 
panied the party, our thanks are due for the excellence of 
the arrangements, which passed off so satisfactorily. 

In conclusion, be it said that our Italian hosts did more 
than make us welcome; did all to make everyone bear 

oodwill towards the Italian people for the reat of their 
ives, and left nothing undone or even incomplete to render 
the visit memorable and in the highest degree enjoyable 
to all those who were fortunate enough to be able to accept 
their hospitality. Viva ! Italia ! 


The Milan-Varese Electric Railway. 


One of the most interesting items recently visited by 
the Institution of Electrical Engineers in Italy was the 
ing c Mani out of the main central railway station 
at Milan to Varese and as far as Porte Ceresio on the 
Lake of Lugano, a total length of 461 miles, of which 
25] islaid as double track and the remainder as single. 
This railway forms a portion of the Mediterranean Com- 
pany's system, and is equipped electrically as an experi- 
mental section, which will enable the officiala to make 
such comparative tests as are practicable and report on the 
advisability of converting other portions of the railway 
from the older means of locomotion. 
electrically equipped was opened in 1901, and the remain- 
ing portion in June of last year. 


A general map of the line is shown in Fig. 1 From 
this it will be scen that the curves are numerous and severe; 
in fact, in a country approaching the mountains and lakes 
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an even straight road is hardly to be looked for. From 
Milan to the centre of the tunnel at Induno, a distance of 
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The first section | 394 miles, the line rises 880ft., equivalent to an average 


rise of about 4ft. per 1,000ft., whilst from the tunnel to 
the terminus at Porto Ceresio the average fall is 15ft. per 
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1,000ft., or 14 per cent. A third rail, weighing 90lb. per 
yard, is employed for conveying the electrical energy to 
the trains, this conducting rail being laid alongside the 
track, and in the stations protected from the public 
by an iron plate curved out over the edge of 
the platform. Along the line there are five sub- 
stations—viz, Musocco, Parabiago, Gallarate, Gazzada, 
and Bisuchio— situated respectively at 39, 144, 25, 
34}, and 433 miles from the Milan end. A cross-section 
through a sub-station is shown in Fig. 2. In each case 
the high-tension, three-phase current of 13,000 volts is 
reduced in air-cooled transformers to 420 volts, then by 
rotary converters into direct current at 650 volts. The 
converters are either 250 kw. or 500 kw., to suit the 
demand on the district, but they are not arranged in 
duplicate. If one goes wrong, that sub-station must be 
cut out during repairs, and the energy supplied from those 
on either side of it. At three of the sub-stations batteries 
of accumulators are fixed, which charge or discharge in 
connection with a Thury booster, so that a fairly even load 
is maintained on the converter. 

The cars (see Figs. 3, 4, and 5) are constructed to accom- 
modate '/6 passengers, are all constructed on bogie frames, 
and travel at a speed of 65 miles per hour when loaded 
to their full complement. A division is made for first and 
third class, the respective numbers being 24 and 32. As 
seen in the end elevation of the car (Fig. 4), the collector 
overhangs the frame of the car. Four of these collecting 
shoes are fitted to each car, and the two on the side of the 
ear where the third rail is located are usually in contact ; 
they are suspended so that a certain amount of both side 
and end play is possible, they are attached by insulated 
angle irons to the journals. Four single-geared motors, 
each of 165 h.p., are carried on the bogie trucks, connected 
by the ordinary pattern Thomson-Houston series-parallel 
controller. Under the car seats electric heaters are located, 
which, like the incandescent lamps for lighting the train, 
take their energy from the third rail, and are controlled by 
independent switches in charge of the guard. Both hand 
and compressed-air brakes are fitted with means of apply- 
ing at either end of the car, the air-brakes being supplied 
by means of a 4-h.p. motor compressor connected to a 
receiver fitted under the car body, and to which the signal 
whistle is also attached. The high-tension conductors are 
carried on wooden poles along the side of the railway. 
From the power station there are four circuits, having a 
total length of 50 miles The general design of the poles 
is shown in Fig. 6, and of the high-tension insulators in 
Fig. 7. The poles are usually about 130ft. apart, with an 
average height to the lowest conductor of 28ft. The total 
cost of the overhead construction was about £30,000. 


(To be continued.) 
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SOME NOTES ON CABLE TESTING. 
BY W. DALTON, A. I. E. K. 


The modern text-books on electrical engineering are, as 
a rule, too much inclined towards the mathematical side of 
the subject with which they are dealing. The writer does 
not wish to give any impression that he depreciates the 
value of mathematics; on the other hand, he has a very 
high regard for mathematics, and he reverences the names 
of such men as Maxwell, Kelvin, and Lodge. The results 
of their labour has greatly assisted to raise the industry of 
electrical engineering from a moribund condition up to the 
present state of modern perfection. But the average text- 
book on electrical technology ia, as a rule, written in such 
& way as to give the impression that to clearly understand 
the subject it is necessary to have a first-class mathematical 
training, with the result that many of the subjects are left 
unsolved by the average student because he is not a mathe- 
matician, and never will be. I am careful to put the word 
average in italics, so that those who read this article will 
not condemn me as a sceptic and put this article away and 
mutter, Sour grapes." The mathematician is born and not 
educated: therefore it is no advantage to the practical 
engineer to solve a problem by the most complicated 
formula. It may look pretty on paper, and give satis- 
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faction to the man who has time to do it, but for these 
times of keen competition the man who can get to know 
the most with the least amount of trouble will undoubtedly 
leave his theoretical brother behind in the fight for an 
influential position in the electrical profession. I have, 
therefore, endeavoured in this article on cable testing, 
without professing to give anything very original, to 
embody a few practical hints, and to illustrate examples 
for those studente and engineers who may be interested in 
this particular branch of the profession. 

In testing cables, the copper resistance, inductive capacity, 
and insulation resistance have to be measured. The 
conductor resistance is determined by the Wheatstone 
bridge for high-resistance conductors, and by the Thomson 
bridge generally for short lengths of heavy conductor 
feeder cable. In taking the resistance of a cable the 
leading wires (if the cable ends are not brought direct to 
the bridge) should be looped together and their resistance 
taken, and this should be deducted from the result when 
the cable is connected. When the cable has a very high 
resistance the battery should be increased to get a greater 
sensibility, and the galvanometer key should not be 
depressed until the battery has been connected for some 
seconds to allow for retardation of the current. If this 
rule is not obeerved, varying deflection will nup be 
observed on galvanometer, and great difficulty will be 
experienced to get balance. | 
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Fic. 1.— Bridge connected up for taking Resistance in either B.A. or B. T. Ohms 


In Fig. 1 is shown a method for taking the resistance 
in either B.A. or B.T. ohms. To take resigtance of z in 
B. T. ohms x a and c, b being plugged up. To take the 
resistance of z in B.A. ohms x h and «c, a being plugged 
up. It may be well perhaps to explain here that ö and d 
are the usual ratio arms of the bridge, and a is another in 
series with b but wound in B. T. ohms 

To prove the above, let the following be taken as an 
example Suppose we have a wire giving a resistance of 
20 B.A. ohms, and we arrange the bridge so that the 
＋ ratio = 100 ohms, and the x ratio = 10 ohms, with 
balance at 200 in the variable arm ; now if both ratio arms 
are in B.A. ohms, the result — 


10 „ 200-20 ohms. 
100 
Now we will take the same cable in B.T. ohms, by 
plugging up a and making b 10, which really is 9:866 ohms 
as compared to a. It will therefore be found that balance 
is obtained at 197°32 ohms, because 


9:866 200 = 19-732 ohms. 
100 
1 B.A. ohm = 9866 B. T. ohm. 
20 x 9866 = 19:732 B. T. ohms. 


If it is not convenient to connect up the bridge by the 
method shown in Fig. 1, the following will enable the 
results to be converted: 

To bring B.A. to B. T. ohms x O 9866. 
To bring B. T. to B. A. ohms x 101558. 


or, as 


388 


Fig. 2 shows a method of eliminating resistance of 
leading wires. The leading wires are first looped together, 
all the plugs inserted in R (Fig. 2), and the slide resistance 
adjusted until balance is obtained on galvanometer. The 
cable is now connected and balance obtained in the usual 
way, and the result is obviously the actual resistance of 
cable under test. 

Conductivity Test.—As it is often required to test the 
conductivity of samples of copper, it will, perhaps, be not 
out of place to give the following tests. Carefully weigh 
the sample in grammes and measure its length in milli- 
metres. Take resistance with Thomson bridge, divide 
resistance by length of sample, and multipiy by 1,000. (If 
thesample is exactly 1m. long, this calculation will be unneces- 
sary). Now, if the result of above is multiplied by weight, 
the answer gives the resistance per metre-gramme. Now, 
as a metre-gramme of pure copper has a resistance of 
0:1522 B.A. ohm at a temperature of 60deg. F., if the 
result of test is divided by 0:1522, it will give the per- 
centage conductivity of the sample. If the sample under 
test is above 60deg. F., then the figure 0:1522 must be 
multiplied by the copper coefficient for the excess of tem- 
perature, or if below it must be divided by the temperature 

1,000 )w 


coefficient. 
d. 
l 
1522 


where / =length of sample in millimetres ; 
R = resistance ; 
W = weight in grammes. 


LEADING WIRES 
a LOOPED TOGETHER 
a 
SUPPLEMENTARY 
e SLIDE RESISTANCE 
b R 


hj 


Fic. 2. Eliminating Resistance of Leading Wires. 


Another method is sometimes adopted as follows: The 
weight of copper wire 1ft. long and 1 mil in diameter weighs 


0211894 grain, and has a resistance of 10:2045 B.T. ohms 
at 60deg. F. 
FF. x 100 s conductivity. 


When sample is tested above 60deg. F., and when sample 
is tested below 60deg. F., the equation becomes : 


* 10:2045 x 100 
copper coefficient x d? x R 


where R = resistance; 
l= length in feet; 
d = diameter in mils. 


To Caleulate Resistance of any Conductor.—One 
statute mile of pure copper 100 per cent conductivity and 
one square inch section has a resistance of 042517 B. T. 
standard ohms at a temperature of 60deg. F.; therefore 
resistance of any conductor 


042317 


100 per cent. conductivity. 


— 


area in square inches 


Now, to practically use this formula for strands, the 
result must be increased 1:226 per cent. (or 20 times pitch 
diameter) and if the wire is tinned another 2 per cent. is 
generally added, which also allows for manufacturing losses. 


A Method of Taking Copper Resistance of Sub- 
marine Cables. As ali submarine cable engineers know, 
the difficulty of accurately taking the copper resistance of 
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a submarine cable is due to having an earth return, which 
causes a constantly varying earth or cable current, this 
preventing balance being obtained on the testing galvano- 
meter. A method has been lately tried of overcoming 
this disturbance to a certain extent, and very satisfactory 
results have been obtained. The Wheatstone bridge is 
connected up in the usual manner, but instead of shunting 
the galvanometer (which greatly reduces its sensibility) to 
overcome disturbance from earth currents so that a readable 
reflection on scale can be obtained, a second battery is used 
in series with a variable resistance (say 10,000 ohms), 
and is put across the galvanometer, the battery being 


CABLE 


— 
Pd 
- 


EIN 


5 


SONVISISAY 


BATTERY $ 
Fia. 3.—Taking Resistance of Submarine Cable. 


arranged so that its direction of current is in opposition to 
the cable current at the time of test and the resistance, F, 
adjusted until the spot is on the scale. Resistance is then 
inserted in R (Fig. 3) so that it approximates as near as 
possible to the cable under test. The galvanometer is now 
opened and earth reading obtained, after whick the battery 
is switched on, and when a sufficient time has elapsed for 
the cable to charge (which varies with the length) the 
galvanometer is again opened, and R further adjusted until 
spot is on the scale. A set of such readings are taken, 
care being taken that the battery is not reversed during 
the test and the mean of the earth and battery readings 
obtained. A resistance box is now substituted for the 
cable, and resistance inserted until deflection on galvano- 
meter scale is obtained equal to the mean of the battery 
readings when the cable was connected, minus the earth 
readings. The result is the resistance of the cable under 
test 


Capacity.—Capacity of cables can be taken either by 
the direct deflection discharge method (Fig. 4) or by 
balancing the cable capacity against that of a suitable 


UNIVERSAL 
SHUNT 


Fig, 4, — Taking Capacity by throw, 


standard condenser. The latter method (Fig. 5), is gene- 
rally adopted for submarine work. After taking the throw 
on the galvanometer through the standard condenser, press 
A on lower contact and take throw on cable, the capacity 
of which will be in direct proportion to the deflection when 
standard condenser was connected. In practically carrying 
out this, should it be required to check the test, the cable 
must be earthed between each test or the result will not 
be correct, due to a residual charge being left in the cables. 
It is generally assumed that temperature does not affect 
capacity, but from experiments recently carried out on 
some three-phase cables it was found that the capacity 
was increased about ‘196 per cent. for every degree 
Fahrenheit in rise of temperature. 
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Gotz Capacity Test (see Fig. 5).—The principle of 
this test is balancing two resistances against a standard 
capacity and an unknown capacity—in fact, it is more or 
less on the principle of the Wheatstone bridge. Rl and R? 
are first adjusted as nearly as possible in proportion to F! 
and F? Key K is then depressed and clamped down (five 
seconds) and then released, and if there is no deflection of 


G, then FI: F? :: R: RI, 


or. 


The reason why the capacity of long submarine cables 
is not taken by the discharge method is because the core 
for any great length has a peculiar characteristic that is 
known as retardation, which is proportional to the product 
of the capacity and resistance of the core, and is known as 
the K R law, and the only successful method to over- 
come this phenomenon is to balance it against a standard 
condenser. 

Below are a few interesting figures from actual experi- 
ment on long lengths of submarine cable, showing the effect 
of retardation and the difterence between the two methods 


of taking inductive capacity. 

Ohms, Microfarads capacity. By throw Per cent. 
20. 1 E 211 men HT 721.1 100 
IIA 4285858 ͤ?m 2 usc ete 100 
CCC eivess 685825 ........... 65:2 ........... 100 
816 .......... ... oe 8430 .............. 8888. 99:5 

LOIS... 8 105:00 .............. 99 5858 94:8 

71 cei eei eneed 126'00. sss 1176 oaran 93:2 

1494 ....... ......... 147:05 ............... 139'0' on 89:8 

1,628 .................. 16810 145838 oes 86:5 

2,240 P! 251[:4b ..... ...... 1725 eae 74:6 

2,855 ee 294899 ꝗ 85˙ũ 2ũ2. 441 


Fia. 5.—Gott's Capacity Test. 


Insulation Resistance.—In measuring the insulation 
resistance of electric light and power cables the usual 
method adopted is to test them after the completed cable 
(if it is armoured) has been immersed in water for the 
period of 24 consecutive hours. The idea of putting these 
cables into water is to immediately detect any blow-holes 
in the lead covering or armouring. The battery power 
used for this test may be anything from 100 to 1,200 cells, 
according to the construction of the cable. After this 
they are subjected to a high voltage test (alternate current), 
after which they are again tested for insulation, and, if 
satisfactory, the cable is passed. 

When measuring insulation resistance of cable there is 
a peculiar phenomenon present, which is known as electrifi- 
cation, and the percentage of electrification over a given 
period should be invariably taken as the criterion of the 
perfect electrical condition of the cable under test—that is 
to say, that when speaking of the cable having so many 
megohms insulation resistance, it is generally understood 
to mean that the observation was taken after battery had 
been applied for the period of one minute. 

Electric light and power cables are very seldom tested 
for more than two minutes; but submarine cables are 
invariably tested for five minutes. The reason why elec- 
trification is such an important item is that, assuming the 
cable to have a minute crack in its insulation eovering, 


although that cable may give sufficient megohms to pass it 
for all ordinary purposes there will be no electrification 
present, as through that small fracture there will be a 
eonstant leak which will cause a constant deflection on 
galvanometer, and sooner or later develop into a serious 
fault. On the other hand, supposing a cable gives even 
less megohms than the one in the instance which I have 
just quoted, providing its electrification is normal, then it 
is quite safe to assume that that cable is in good mechanical 
and electrical condition. When taking the constant of a 
galvanometer, a steady deflection should be obtained when 
it is connected to a high standard resistance (which is 
generally one megohm), the galvanometer being suitably 
shunted. Then the constant divided by the readings 


REVERSING 
SWITCH 


Fic. 6.—Protecting Instrument with Guard Wire (shown dotted). 


during the electrification gives the actual dielectric resist- 
ance of the cable at the different intervals of observation, 
and at the observed temperature. 

In testing cables for insulation, trouble is often expe- 
rienced with surface leakage, especially if the atmosphere 
is at all damp. The following (Fig. 6) is the method 
usually adopted to overcome this. The reversing switch, 
galvanometer, universal shunt box, with commutator, are 
screwed down on zinc plates, the whole being connected 
with a wire (as shown by dotted line, Fig. 6), and finally 
to the pole of the battery which is connected to line. 
This puts an opposing E.M.F. at all the points mentioned, 
and so prevents disturbances on galvanometer due to 
leakage. 


Testing Cells.—As it is often necessary to test the dry 
cells that are used in a testing-room, it might not be out 
of place here to give a good method of testing the E.M.F. 
and internal resistance. To take E.M.F. and internal 
resistance of cells: First insert standard Clark cell at A 
(Fig. 7), and see how many divisions throw are obtained 
on galvanometer through condenser by pressing C. Put 
in cell to be tested, and note deflection again by pressing 
C, and the E.M.F. will be in direct proportion to the 


CONDENSER 


on 
C D 
Fra. 7. —To take E. M. F. and Internal Resistance of Cells. 
deflection. Now, keeping C down, depress D with, say, 


reduction 


hm, shunti ll, then tee 
one ohm, shunting ce en tne reduced charge 


= internal resistance of cell. 
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55 Clark cell through 5 microfarad 
= 318 divisions, which = 1°4343 volts at 60deg. F. Cell 


818 z1:5054 volts. 


under test gave 289 divisions, .. 289 


To Work out Internal Resistance. —Deflection 
when cell is shunted by one ohm = 80 division. Now, 


289 — 80 = 209 = 209 x12:5828 ohm internal resistance. 


Fault Localisation. —'' Varley Test" (Fig. 8). 


A Ag. 


" 


Fia. 8.—Varley Loop Test. 


a and 6 equal ratio arms. 
L = length of cable, in yards. 
R = resistance of cable. 


Rxb—rxa 


= resistance of fault from B. 
a+b 


a . 
= f fault f ; 
(R+r) l3 resistance of fault from A 


exer) R a 
Therefore (ER + (R+r) ab- R. 


Now the actual length of cable from B to fault 
5 x L 


a+b R 

(or length of cable from Anto fault) 
a L 
"Gen ge 


or with equal ratios 
BOT ia length from B. 
2 R 


(To be continued. ) 


ON ELECTRONS.* 
BY SIR OLIVER LODGE, F.R.S., VICE-PRESIDENT. 
(Concluded from page 561.) 


APPENDIX K. 


Note on the Behaviour of a Charge Moving Nearly at the 
Speed of Light.—Mr. G. F. C. Searle has kindly called my 
attention to a paper of his in the Philosophical Magazine 
for October, 1897, and maintains that a charge does not 
redistribute itself on a moving body when its speed 
becomes great, but that the lines of force bend or are 
deflected towards the equator, without remaining normal 
to the surface whence they start. And I see that Mr. 
Heaviside in his Electrical Papers,” vol. ii., p. 514, accepts 
this result, and considers that we have no guarantee that 
at these high speeda lines of force are necessarily normal to 
conducting surfaces—an assertion in which we may trace 
some analogy to the fact that in à moving medium rays of 


light are not perpendicular to their wave fronts. "There is 


Ec - ——— —8 


* Paper read before the Institution of Electrical Engineors, 


no question but that the lines of force bend back towards 
the equator, as stated by me in Part 1, but I assumed that 
this deflection of the lines would entail their moving up 
nearer to the equator of the sphere, so as to leave the poles 
bare of charge, in order that they might still continue radial. 
I admit that the lines of force need not continue radial, but 
it seems to me that there is still some redistribution of the 
charge as the speed increases—a fact, however, which is not 
mportant. Mr. Searle caloulates that whereas a spherei 
at rest acts as if its charge were at a central point, this 
equivalent point opens out into a uniformly charged line, 
forming a medial and small portion of its diameter, when 
the sphere is in motion; the length of the line gradually 
increasing until the speed equals that of light, when it fite 
the sphere exactly. But this neglecte a distortional chan 

in the sphere iteelf, to which I will presently refer. 6 
fact is that the whole subject of the behaviour of a charged 
body moving at enormous speed is a complicated one, and 
directly you get within 20 per cent. of the speed of light 
it begins to be necessary to consider even ite inertia, as 
well as ite deflecting force, in a more thorough and 
elaborate manner. Mr Searle pointe out that three different 
estimates of inertia can be e: one as the ratio of force 
to acceleration, another as the ratioof momentum to velocity, 
and a third as the ratio of kinetic energy to half the square 
of velocity. In ordinary matter, as is well known, and for 
slow electric motions, these three estimates are one and 
the same; but for violent electric motions they become 
different, though it should be realised how small the differ- 
ence is until the speed of light is very closely approached, 
so that in no material case of great velocity or great 
acceleration that has ever been practically dealt with—as, 
for instance, the case of a cannon ball stopped by armour 
plate—is any sort of unusual effect to be expected, even on 
the hypothesis that matter is entirely electricalty composed. 
Nevertheless, now that among free corpuscles in a vacuum 
tube it is becoming practically possible to attain these 
high speeds, and even to in to base crucial deter- 
minations upon them, it becomes necessary to consider 
the matter more carefully; and in a book published 
at Gottingen in January, 1902, Dr. Abraham discrimi- 
nates what he calls “ longitudinal from what he calls 
“transverse” inertia; making inertia depend not only 
on the speed of motion, but on the direction in which the 
body is being accelerated. And all these resulte are still 
further complicated by a consideration of the effect of 
acceleration itself, which, whenever it is violent, gives rise 
to some perceptible radiation, involving dissipation of 
energy : and this radiation loss of energy, though it will 
be primarily represented in the motion as a resistance or 
velocity term, may secondarily have an effect on inertia ; 
probably, however, quite a small and subordinate effect in 
all practical cases, and no effect at all so long as motion 
occurs with uniform speed in a straight line : for then there 
is no radiation. But then, of course, under those con- 
ditions it is not possible to test or measure the inertia of 
a body; it is only when the motion is either curved or 
changed in some way that inertia becomes prominent, and 
then there is necessarily some, though usually very small, 
radiation too. A convenient expression for the inertia of 
a body moving at any speed is hard toarriveat. A variety 
of expressions have been given, and some of them are con- 
tained in the first chapter to J. J. Thomson's “Recent 
Researches in Electricity and Magnetism,” but they are 
not attractive, aad it appears from Mr. Searle’s results 
that it is only under very careful qualifications that they 
apply. For these reasons I do not propose to enter upon 
a discussion of them further than may be necessary to 
criticise or appreciate Kauffmann’s recent experimental 
attempt at basing an important measurement on these high 
velocities, by observing the electric and magnetic deflections 
then exhibited by cathode rays, so as to obtain, if possible, 
their modified m," ratio at ultra high speeds When magnetic 
deflection is being observed at ultra-high speeds, we have also 
to remember that it is porsible for the ordinary expression 
for the force exerted on a current by a moving field to be 
departed from. The ordinary expression for deflecti 

force is c H at low speeds, for a charge e moving at spe 

u across a magnetic field of intensity H; but at higher 
speeds an expression of much more complicated character 
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is bes, bis by J. J. Thomson in the first chapter of his 
„Recent Researches in Electricity and Magnetism,” and is 
obtained in the following form : 


H . — (= log 1) 

2u v—1u 

This, however, at low speeds reduces not to the usual simple 
value, but to one-third of that value—viz, } Hew; and 
Prof. Schuster in the Philosophécal Magazine for January, 
1897, calls attention to the variety of numerical estimates 
of this quantity given by different varieties of the main 
theory. Abraham value of what he calls transverse 
inertia" is quoted by Kaufmann in Comptes Rendus, 
vol. oxxxv , p. 577, writing it with m, as the equivalent 
inertia for slow motion, and with 8 as the ratio u/v— 
the ratio of the speed of the motion to the velocity of 
light—thus 


3 m (1+? 173 
% ag l 1251) 


and this is the formula employed by Kaufmann for experi- 
mental test and verification. Mr. Heaviside gives a still 
more complex expression Electrical Papers, vol. ii, 
p. 514 —for kinetic energy —viz., an expression equivalent 
to $ v? multiplied by the following quantity, 


1, 2573, (-f) = )) 


l—r 


Ar (1-7) 
which, therefore, may be taken to represent the inertia for 
that ease, r being the squared speed ratio, v?/&?. Larmor 
treats the whole matter from a general point of view in 
Philosophical Transactions, 1895, p. 717, and shows that no 
mere acceleration term is sufficient to express completely 
the reaction to applied mechanical force. 

Distortion due to High-Speed Motion through the Ether.— 
In Mr. Searle’s paper in the Philosophical Magazine, October, 
1897, he points out that the simplest charged body when 
in motion is not a sphere, but an oblate spheroid, oblate 
in the direction of motion, with its axes in the ratio 

u 
* (a E ) 1,1; and that this produces on all points 
outside itself exactly the same effect as a point charge at 
its centre, and that, therefore, such a spheroid in motion 
at the speed u takes the place of the sphere in electro- 
statics. He calls this a Heaviside ellipsoid, because 
Mr. Heaviside first indicated its importance in the 
theory of moving charges. But I wish to point out that 
a spheroid of this kind is exactly what a sphere in suffi- 


ciently rapid motion would automatically become, on the 


Fitzgerald-Lorentz theory—viz., that hypothesis which was 
started in order to account for the negative result in 
Michelson's experiment by postulating a change of dimen- 
sioes in solid bodies according to their direction of motion 
through the ether. This hypothesis became a definite 
theory giving important results, when Lorentz showed 
that on the electric theory of matter—or even without 
assuming that the whole inertia of matter was electric, 
because the result is not a question of inertia, but of static 
force—not only was such a change of dimensions reason- 
ably likely, as Fitzgerald had perceived, but that the 
change to be expected was precisely of the right 
amount to give a compensating effect and precisely 
zero resultant in the Michelson experiment. The change 
of dimensions thus imagined and justified is gradually 
coming to be accepted as plausible and probably true ; and 
it is interesting to note that a sphere iu motion, by reason 
of being subject to this amount of, distortion, still retains 
its property of being the simplest geometrical body, so far 
as the distribution of its electric field is concerned. True 
it is then no longer a sphere; but no measuring instrument 
could possibly show its distortion, because all standards of 
measurement would share it. It is a remarkable thing 
that this imperceptible and unmeasurable uniform distor- 
tion of all matter should ever have been discovered; 
nothing but an ethereal process could have dragged it 
to light. Nevertheless, dragged to light it has been by 
the combined testimony of electrical theory and of optical 


experiment, 


Part VII. — SUMMARY oF OTHER CONSEQUENCES OF 
ELECTRON THEORY. 


Radto-Activity—If many atoms of a substance have 
electrons attached to them, and if these are performing 
orbital revolutions, it is natural to ask how then can it be 
that substances are not constantly emitting waves and 
radiating away their energy. Fortunately, owing to the 
brilliant researches of Becquerel, Curie, and others, certain 
substances have been found in which the radiation intensity 
reaches a very perceptible magnitude ; and it appears that 
this radiation may be of several kinds: (1) of waves or 
pulses analogous to Róntgen radiation, probably ; (2) of 
rays analogous to Lenard or cathode rays consisting of 
electrons and ions bodily shot off, certainly; (3) of detached 
pin of the substance itself not charged with electricity, 

ut emanating like an odour, and possessing, like the rest 
of the substance, an intrinsic radiating power, and capable 
of attaching itself to other materials in the neighbourhood 
so that they too acquire temporary radiating power. 

The substances which possess any noteworthy amount 
of this radiating power are substances with very bigh 
atomic weight, and their emitting power would appear to 
be probably due to an internal commotion and collision 
between the atoms, of sufficient violence to detach, and as 
it were evaporate now and then, some of the smaller 
particles, and also by the shock of the collisions to gene- 
rate some feeble Róntgen rays. It is easy to grant that 
whenever there are actual collisions of sufficient sudden- 
ness some radiation of this kind must be emitted, but we 
cannot help asking why does not the quiet orbital revolu- 
tion of electrons round atoms, in a substance not ina high 
state of thermal disturbance and not possessing specially 
massive atoms—why does not this also give rise to a e. 
ceptible amount of radiation and loss of energy! One 
answer that has been given is as follows: the radiators are 
not isolated or independent, and surface radiation is main- 
tained by layers at greater depth in the substance. 
Moreover, the radiators are so close together that 
they are in all sorts of phases within the first 
quarter wave length, a length which embraces a 
multitude of them; wherefore a multitude is a worse 
radiator than one, because they interfere and produce but 
little external or distant effect—like the two prongs of a 
fork, or two neighbouring organ pipes, or the front and 
back of a vibrating wire. (Cee armor, Ether and Matter, 
p. 252.) But I doubt if much answer is wanted, save one 
of a very different character viz., that radiation of a low 
temperature order is as a matter of fact always going on 
from all substances; that energy is conserved and con- 
stancy of temperature persists merely because loss is equal 
to gain, because absorption compensates radiation, not 
because radiation ceases; and that to make an estimate of 
the amount of radiation so occurring it would be necessary 
to suppose the body in an enclosure at absolute zero, when 
undoubtedly its kinetic energy would rapidly leak away 
and be dissipated. The whole subject of radio-activity is 
a large one, upon which I do not propose to enter here and 
now. Suffice it to realise that any difficulty of explanation 
in connection with it is not the fact itself, but rather why 
it is not more notorious. 

However, so far as the most striking and interesting 
excessive photographic and electric radio-activity of certain 
rare substances is concerned, it has been already hinted 
that the greater part of that does not consist so much in 
the emiesion of radiation proper—whether in the form of 
pulses of X-rays or any other form—as in the flinging off 
of particles, negatively charged particles or electrons as a 
rule, but also sometimes, according to Mr. R. J. Strutt, of 
positive ions also. The faint photographie influence of 
ordinary substances observed by Dr. W. H. Russell 
seemed to suggest that incipient power of this kind is not 
limited to bodies with heavy atoms like uranium, radium, 
polonium, etc., as described by Becquerel and the Curies, 
though these substances show it to an extraordinary degree. 
Dr. Russell, however, appears to have traced his at first 
interesting effects to the merely chemical action of 
hydrogen peroxide. The whole subject, together with 
the allied one of the loss of charge from hot bodies, first 
discovered by Dr. Guthrie long ago (see Phil. Mag. [4], 
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xlvi, p. 273), is one that demands special attention and 
treatment, for which there is no opportunity now. 

Solar Corona, Comets’ Tails, Magnetic Storms, and Aurora. — 
Another subject on which it is tempting to enlarge is the 
explanation of various astronomical and meteorological 
5 by the electron theory. The theory of auroræ 

as recently been elaborated by Arrhenius ; but the whole 

doctrine of emanations from the sun, and of repulsion of 
small particles both by his light and by his probable elec- 
trification, is a matter that has been familiar to me for several 
years, through conversation with Fitzgerald and others. 
The earth is, in fact, a target exposed to cathode rays, or 
rather to electrons emitted by a hot body—viz, the 
sun. The gradual accumulation cf negative electricity by 
the earth is & natural consequence of this eleetron bom- 
bardment, and the fact that the torrent of particles 
eonatitutes an electric current of fair strength gives an 
easy explanation of one class of magnetic storms, which 
have been long known by the method of concomitant 
variations to be conneoted with sunspote and aurors. 
The electric nuclei would also serve as centres for con- 
densation of atmospheric vapour at high altitudes, and so 
be liable to affect rainfall. Nevertheless, it is true that 
these theories have been well elaborated of late by 
Arrhenius, and his explanation of the aurora by means 
of the catching and guiding of rapidly-moving electrons 
by the earth’s magnetic lines of force, so as to deflect 
them from the tropics and conduct them in long spirals 
along the lines to the poles, there to reproduce the 
phenomena of the vaccum tube in the rarefied upper 
regions of the atmosphere, is particularly definite and 
pleasing. Some of the other astronomical suggestions he 
has made are likewise of considerable interest. 

Validity of Old Views.—Now that the doctrine of elec- 
tricity (at least of negative 5 as located in small 
charges or charged bodies is definitely accepted, and now 
that a current can be treated as the locomotion of actual 
electricity, it may seem as if some doubt were thrown 
upon the doctrine, which a little time ago was spoken of 
as a “modern view,” that the energy of an electric current 
resides in the space round a conductor. There is no incon- 
sistency, however. The whole of the fields of an electron 
are outside itself; it is in its fields that its energy resides, 
and it is in the space round it that energy is conveyed 
when it moves; for the ether in that space is subject to 
the coexistence of an electric and a magnetic field. So, 
also, its inertia resides in s round it, for it is accounted 
for by the E.M.F. set up when its magnetic field changes— 
that is, when its motion is accelerated. In dealing with 
the inertia of matter it is commonly supposed that the 
inertia resides in the matter itself; whereas electrical 
inertia is known to reside in the space round the nucleus. 
Yet we have been emphasising and opposing the view that 
material inertia and electrical inertia are essentially one and 
the same. Is there no inconsistency here? The appearance 
of inconsistency vanishes when we come to calculate and 
realise how extremely local and concentrated the intense part 
of the field of an electron is. There is a sense in which it can 
be said that a moving body—for instance, a vortex ring— 
disturbs the whole atmosphere, but any perceptible 
disturbance resides very near the ring. So it is with an 
electron. The magnetic field falls off inversely as the 
square of the distance from the moving nucleus, and hence 
at a distance far les3 than a millimetre, less even than the 
size of an atom, it is quite inappreciable. The whole 
magnetic field on which its inertia depends lies practically 
very close to the electron itself; it is just its extremely 
small size that enables this concentration to be possible, 
and even in a closely packed mercury atom there is 
practically no encroachment of the field of one electron on 
its neighbour's. They are all independent, each with its 
own inertia almost isolated from the others ; for, if it were 
not so, the mass of a body in close chemical combination 
would not continue constant, but would diminish. Whether 
it does diminish in the least degree is a question perhaps 
worthy of attack. 

The momentum of a moving charge at ordinary speeds 
is simply inversely as the radius of the sphere which holds 
it, as stated in Part I., but the localisation of this 
momentum, which is the point we are now considering, is 


given generally in Thomson’s Recent Researches in 
Electricity and Magnetism,” p. 20, and may be realised 
approximately as follows: The momentum depends on the 
co-existence and product of the electric and magnetic 
fields. Each field varies inversely as the square of the 
distance from the moving charge ; and their vector product 
is, as regards direction, perpendicular to the radius vector 
at any point, and proportional at ordinary speeds to the 
sine of the angle between the radius vector and the direc- 
tion of motion, while in magnitude it falls off as the inverse 
fourth power of the distance. All this can be realised by 
common sense with very little trouble. So, then, take 
a moving electron, and consider the distribution of its 
momentum in the space round it. Between ite surface 
and a space of 100 times its diameter, 99 per cent. of ite 
momentum is contained, because we shall have to integrate 
the factor 


j= 
á ri 


So, within the boundary of an atom, which is a hundred- 
thousand times an electron's diameter, there is practically 
none of its momentum not included. And even in one of 
the comparatively closely packed atoms—e.g., in a platinum 
or mercury atom—the overlapping of momentum for each 
constituent is extremely small, since their average space 
apart is some thousand times the size of each constituent 
electron. Consequently, the assertions that an electric 
current is a transfer of electrons, and that the energy of a 
current travels in the space surrounding the moving elec- 
tricity, are statements not inconsistent with each other. 
Nor are the statements inconsistent that the mass of a body 
resides in its atoms, and that inertia or momentum is a 
property due to the self-inductive influence of the electro- 
magnetic field surrounding a moving electric nucleus. So 
also with the way in which the current is propelled. The 
pace of progression of electrons through a solid may be con- 
siderable (see next section), but it is very far below the 
pace at which a telegraphic signal travels along a wire. 

hey must be propelled by a lateral action, transmitted 
through the ether with the speed of light appropriate to 
the surrounding insulator, by some arrangement whioh 
“modern views” symbolised in the form of cogwheels : 
they cannot be impelled by end thrust. The electric current 
is a more material entity, or has a more nearly material 
aspect, than was thought probable a little while since ; but 
all that was taught about its mode of propulsion and the 
diffusion of the propelling force from outside to inside 
through successive layers, as it were, of the wire, all that 
was taught about the paths by wbich the energy travels 
and arrives at point after point of the wire, there to be 
dissipated as heat, remains true. 

Number of Ions in Conductors. —The immense number of 
electrons that are necessary to make up the mass of a piece 
of platinum, or of a lump of matter like the earth, can 
readily be estimated ; so, also, it is easy to imagine that an 
enormous number must be travelling in ade to give 
customary strengths of current, such as can readily pass 
through a liquid. Through a gas a limit is soon found to 
the available number, and accordingly the conductivity of 
an ionised gas falls off if we call upon it to carry more 
than a certain current, called the saturation current. See 
investigations by Townsend and others. But I am not 
aware of any experimental indication of such a limit in 
solids or liquids at present. In solids the pace of travel is 
unknown, though it has been ingeniously surmised, and is 
thought to be very great; considerations of centrifugal 
force would make the speed of each electron during an 
atomic encounter equal to e/ /(K mr) or about 108 cm. 
per second ; views based on Maxwell’s theorem about equal 
distribution of energy among the particles of mixed gases 
suggest 10’ for the average speed of electrons at ordinary 
temperatures in a solid where they were free, that is 
100 km. or 60 miles per second; though, since each particle 
is subject to constant changes of direction, this is by no 
means the pace of straightforward progression. But in 
liquids they are attached to atoms, and the pace of pro- 
gression is known both theoretically and experimentally 
with considerable accuracy, and is comparable to Lin. par 
per hour for customary gradients of potential. 
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The total current isn e v, and to give a unit C. G. S. 
current at so low a speed we can reckon how many ions 
there must be. 

For é=10-* electromagnetic units; 
so if we take u = 105 centimetre per second, 
then the number of ions engaged in conveying the C.G.S. 
unit of 10 amperes is n=-10%, But, after all, this is 
nothing very great. It is only about the number of atoms 
in a cubic centimetre of liquid, and by applying a greater 
55 of potential the ions can be made to move faster. 

y gradually narrowing down the section of a liquid con- 
ductor under a given gradient of potential, it might seem 
possible to get evidence of an approach to a saturation 
current density in liquids. The observed accuracy of 
Ohm’s law under such conditions, however, is againat this 
experimental possibility. 

CONCLUSION. 

The subject is very far from exhausted, but I must not 
attempt to cover more ground. The most exciting part of 
the whole is the explanation of matter in terms of elec- 
trieity—the view that electricity is, after all, the funda. 
mental substance, and that what we have been accustomed 
to regard as an indivisible atom of matter is built up out 
of it; that all atoms (atoms of all sorta of substances) are 
built up of the same thing. In fact, the theoretical and 
proximate achievement of what philosphers have always 
sought after—viz., a unification of matter. And another 
surprising and suggestive result is that the spaces inside 
an atom are so enormous compared with the size of the 
electrical nuclei themselves which ‘compose it; so that an 
atom is a complicated kind of astronomical system, like 
Saturn’s ring, or, perhaps, more like a nebula, with no sun, 
but with a large number of equal bodies possessing inertia 
and subject to mutual electric attractive and repulsive forces 
of great magnitude, to replace gravitation. The radiation 
of a nebula may be due to shocks and collisions somewhat 
like the X-radiation from some atoms. 

The disproportion between the size of an atom and the 
size of an electron is vastly greater than that between the 
sun and the earth. If an electron is depicted as a speck 
Tdoin. in diameter, like one of the full-stops on this page, 
for instance, the space available for the few hundred or 
thousand of such constituent dots to disport themselves 
inside an atom is comparable to a hundred-feet cube; in 
other words, the atom on the same scale would be repre- 
sented by a church 160ft. long, 80ft. broad, and 40ft. high, 
in which, therefore, the dote would be almost lost. And 
yet on the electric theory of matter they are all of the 
atom that there is; they “occupy its volume in the sense 
of keeping other things out, as soldiers occupy a country ; 
they are energetic and forceful though not bulky, and in 
their mutual relations they constitute what we call the 
atom of matter; they give it its inertia, they enable it to 
cling on to others which come within short range, and by 
-excess or defect of one or more constituents they exhibit 
chemical properties and attach themselves with vigour to 
others in like or rather opposite case. That such an atom, 
composed only of sparse dots, can move through the ether 
without resistance is not surprising. They have links of 
attachment with each other, but so long as the speed is 
steady they have no links of attachment with the ether ; 
if they disturb it at all in steady motion it is probably 
only by the simplest irrotational class of disturbance which 
permits of no detection by any optical means. Nor do 
they tend to dragit about. All known lines of mechanical 
force reach from atom to atom, but they never terminate 
in ether, except, indeed, at an advancing wave front. At 
a wave front is to be found the reaction of a mechanical 
pressure of radiation, whose other component rests on the 
source. This is an interesting but essentially non-statical 
case, and it leads away from our subject. 

As to the nature of an electron regarded as an ethereal 
phenomenon, it is too early days to express any opinion. 
At present it is not clear why positive electrons should 
cling 80 tenaciously to a group, while an outstanding nega- 
tive electron should readily escape and travel free. Nor is 
the nature of grayitation yet understood. When the elec- 
tron theory is complete to the second order, or some higher 
even order, of small quantities, it is hoped that the gravita- 
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tive property also will fall into line and form part of the 
theory ; at present it is an empirical fact which we observe 
without understanding, as has been our predicament not 
only since the days of Newton, but for centuries before. 

Attention has hitherto been chiefly concentrated on the 
freely-moving active negative ingredient—the more sluggish 
positive charges are at first of less interest—but the 
behaviour of electrons cannot be fully and properly under- 
stood without a knowledge of the nature and properties of 
the positive constituent too. The positive electron has 
not, so far as I know, been as yet observed free. Some 
think it cannot exist in a free state, that it is, in fact, the 
rest of the atom of matter from which a negative unit charge 
has been removed, or, to put it crudely, that electricity 
repels electricity, and matter repels matter, 
but that electricity and matter in combination form a 
neutral substance which is the atom of matter as we know it. 
Such a statement is an extraordinary and striking return to 
the views expressed by that great genius, Benjamin 
Franklin. On any hypothesis those views of his are of 
exceeding interest, and show once more the kind of 
prophetic insight which we have had occasion to notice 
in discoverers before (Appendix H). Undoubtedly we are 
at the present time nearer to the view of Benjamin 
Franklin than men have been at any intervening period 
between his time and ours. The view that an atom is 
composed of an equal number of interleaved or inter- 
revolving positive and negative electrons—to which it will 
have been observed I myself tentatively and provisionally 
incline—that view is not Franklin’s; nor is it as yet 
anything but a guess. To make it more, work must be 
done upon the nature and properties of the positive 
charge; and the positive electron, if it exists, must be 
dragged experimentally to light. Especially must the 
inner ethereal meaning both of positive and negative 
charges be explained: whether on the notion of a right 
and left handed self-locked intrinsic wrench strain in a 
Kelvin gyrostatically stable ether, at present being elabo- 
rated by Larmor, or on some hitherto unimagined plan. 
And this will entail a quantity of exploring mathematical 
work of the highest order. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is the list of Council nominations for 
election of Council and honorary officers for the session 
1903-04, as announced at the ordinary meeting last night : 


President. —Mr. Robert Kaye Gray. 

Vice-Presidents. — Mr. John Gavey, Prof. Sir O. Lodge, D. So., 
F R. S., Dr. J. A. Fleming, F. R. S., Mr. J. E. Kiogsbury. 

Members of Council. —Sir J. Wolfe Barry, K. O. B., F. R. S., Mr. 
T. O. Callender, Mr. S. Dobson, Mr. B. Drake, Mr. S. Z. de 
Ferranti, Mr. F. Gill, Mr. F. F. Gripper, Mr. H. E. Harrison, B. Sc., 
Lieut.-Oolonel H. C. L. Holden, R. A., Mr. G. Marconi. Mr. W. M. 
Mordey, the Hon. O. A. Parsons, F. R. S., Mr. W. H. Patchell, Mr. 
J. H. Rider, Mr. A. A. Campbell Swinton. 

Associate Members uf Council. —Mr. W. Duddell, Mr. Sidney 
Morse, Mr. A. J. Walter. 

Howrary Auditors. — Mr. F. O. Dan vers, Mr. Sidney Sharp. 

Honorary Treasurer. — Mr. Robert Hammond. 

Honorary Solicitors.—Méessrs. Wilson, Bristows, and Oarpmael. 


The names marked with an asterisk are those of gentlemen 
nominated to fill the vacancies in the Council in accordance with 
Article 45 of the articles of association. All the honorary officers 
being eligible, are nominated for re-election. 
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THE ELECTRO-HARMONIC SOCIETY. 


The annual general meeting of the above society was held 
at the Institution of Electrical Engineers, Westminster, on 
Wednesday afternoon, when the statement of accounts for the 
seventeenth session was received and adopted. It was stated 
that during the pist season 55 gen lemen have be'n elec ed 
members of the soctety, 25 old m: mbers have resigned, and the 
Society has lost three memners by death. The membership roll 
now contains 385 names. There 1s, however, room for more, 
and the committee are hopeful that each member will do his 
best to introduce at least one new member before the next 
season commences. The accounts for the past session reveal a 
healthy and prosperous state of affairs, and there is a handsome 
balance on the right side. 
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OPPOSITION—GAS AND OTHERWISE. 


Vested interests die hard. It is usually the interests of 
somebody to oppose change, and since the electric lighting 
era commenced some quarter of a century ago the gas 
interest has been fighting for all it is worth, and does not 
relax its efforts. Wherever you go the foremost opponents 
to the introduction of electricity are those interested in 
gas. This is but natural, and perhaps as it should be; but 
there is a limit to foolishness, and those interested in gas 
better put some of their eggs into the electric basket 
than fight to a finish. In our estimation the finish 
will be fatal to gas, at any rate as a lighting and 
a power medium. Others may have different opinions, 
and are welcome to them. The ordinary development 
of the electrical industry was from isolated plants to 
central stations to supply a eomparatively local districts 
but the last year or two has seen huge central 
atations suggested, several built, and some successfully at 
work. These power-houses are intended to supply far 
larger districts than the ordinary municipal area, and to 
economically distribute among smaller local areas, where 
the demand in any one area would be too small to warrant 
either the authority or a company building a station for that 
area. These stations are intended to supply in bulk either 
for power or for lighting purposes. One of these in South 
Wales we have referred to at various times. It seemed 
fairly centrally situated in a district where light and power 
would be required and would be found commercially useful. 
The station was built and partly equipped, and arrangements 
made for supply. Among others, certain local authorities 
desired to purchase in bulk for public lighting and other 
purposes. The advantage of the bulk supply in saving the 
cost of a local generating station was thus recognised. 
These local authorities accordingly applied for a provisional 
order. Now, our contemporary the Journal of Gas Lighting 
is in ecstasies because, at the instigation of Mr. Albert R. 
Cawley, the general manager of the Rhymney and Aber 
Valleys Gas and Water Company, a successful opposition 
has been made to this proposed supply and the Board of 
Trade have refused this order. The opposition was con- 
ducted on indirect lines which specially appeal to our 
contemporary. It was not urged that electric light and 
power were not wanted, but that it would not pay to 
supply electrical energy for these purposes. Hence, as 
explained in a previous leader (Aug. 15, 1902), entitled 
“Infantile Insurance, the energetic organiser of the 
opposition arranged for the starving of his young rival by 
demanding the insertion of the Bermondsey clause in the 
proposed order. This clause provides that after the first 
year an estimate is to be made of the probable total 
expenditure for the ensuing year. The charge for elec- 
trical energy is, then, to be such that, as far as is reason- 
ably practical, the revenue of the year shall not be less 
than the expenditure. If the clause only operated after 
three or four years after a reasonable proportion of total 
possible consumers had been secured it would be quite fair, 
but at the end of the first year it tends to cramp the 
undertaking most seriously. The promoters of the above 
order refused to accept the clause, and for this or some 
other reason the Board of Trade did not grant them 
electrical lighting powers. Our contemporary says: 
“ Thus it was the Bermondsey clause after all that operated 
to protect the ratepayers of Caerphilly and Bedwellty from 
the extra burden which their local governing bodies were 
desirous of putting upon them.” As the Board of Trade 
gives no reason for its refusal, the truth of this statement 
is problematical. Of course, the article ends up with the 
bugbear of charges on the rates, municipal debts, and loss 
on electrical undertakings. If the men who write so glibly 
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upon these things cared to learn the true facts about the 
matter, they would know that they were writing twaddle 
and balderdash. But, as Pope says: 


Where ignorance is bliss, 'tis folly to be wise. 


The purchase of the supply in-bulk reduces by about 
50 per cent. the capital charges of an undertaking, and 
hence reduces proportionately what little value attaches to 
our contemporary's arguments. As far as public lighting 
is concerned these arguments are absurd, but the fact 
remains that the opposition has succeeded. Now how 
does the gas company stand? They cannot prevent per- 
manently the supply of electrical energy in the district, and 
when next an application for powers is made it is likely to 
be done by a company, to whom the Bermondsey clause is 
not applicable. We trust, then, that this local gas com- 
pany may feel the true effects of healthy competition and 
flourish accordingly. 
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REVIEWS. i 


of Dynamos. By SiLvaANUs P. Tunomrson, D. Sc., F.R.S. 
Pablished by E. and F. N. Spon, Li:nited, 125, Strand, W.C. 12s. 


In the preface to this book the author states that it is 
not intended to supersede the larger and more complete 
handbooks on the special branch of electrical engineering, 
of which the volume before us deals with only a part ; in 
fact, these notes on dynamo design are strictly confined to 
continuous-current machines. In view of the book being 
circulated chiefly within the British Empire and the United 
States, the author has adopted inch measure with decimal 
sub-divisions. All densities of magnetic flux is given in 
C. G. S. lines per square inch. In the cross-sections of con- 
ductors both square and circular mils are employed. The 
book comprises some 253 pages and eight interesting plates. 
Seven of these latter give working drawings of direct- 
current dynamos, which are most serviceable for analysis 
and comparison. Quite apart from these, however, a number 
of other dynamos are illustrated in the text. Especially we 
notice that full details are given of a dynamo manufactured 
by the English Electrical Manufacturing Company to the 
design of the late Prof. Sidney H. Short. This machine 
may be looked upon as about the high-water mark in 
English production. The process in design is treated in 
eight chapters, which are briefly as follows: Chapter 1 is 
headed “Dynamo Design as an Art.” Fortunately for 
the readers the other chapters are longer than this, which 
is barely over a page, and is used as an advertisement of 
the author’s other works on electrical machinery. The 
only thing which is required to make this first chapter 
complete is the insertion of the prices of the books 
after each reference. Chapter 2 is devoted to 
magnetic data and calculations, and immediately 
gives evidence of the careful way in which the informa- 
tion concerning dynamo design is treated in the 
present volume. The magnetisation curves of various 
samples of iron and steel, together with their hysteretic 
constants, ure most serviceable for all classes of work 
involving electromagnetism. For instance, on p. 15 there 
are a series of curves showing the influence of the thickness 
of iron sheet on the eddy-current loss per cubic inch when 
the complete magnetic cycle of two reversals is gone 
through once a second. In the present volume this curve 
is, of course, chiefly concerned with armature design, but 
the figures are even more useful when alternate-current 
work is under consideration. Again, on p. 23 a number 
of figures relating to magnetic labs in different types of 
dynamosaregiven. Thesearetermed dispersion coefficients,“ 
and they are listed together with the outputs of the actual 
machines from which they were obtained. The process of 
calculating such coefficients from a working drawing is 
discussed later on. Chapter 3, on '* Copper Calculations and 
Cuil Windings," is commenced with about four pages of ccn- 
stants for the weight, resistance, etc., of copper conductors. 
Examples on their use, which is fairly obvious, are then given. 
In connection with the winding of armature conductors 


within the teeth recesses or tunnels of armatures, some 
practical figures are given to show the ratio between area 
of slot and the area of copper which can be got in. This 
figure naturally varies with the voltage, as the total insulating 
material increases as the working pressure goes up. Thus 
it is shown that the space factor—t.c., the ratio of the 
copper section to the area of the tunnel—varies from ss 
low as 0:46 to 08. Chapter 4 deals rather briefly with 
insulating materials and their properties. The importance 
of knowing the influence of temperature on the mechanical 
properties of the insulation used in dynamos is properly 
emphasised, as is also the need that these materials should 
be non-hygroscopic. We should like to have seen here a 
few remarks as to the importance of drying out armatures 
under vacuum, and then varnishing them while warm with a 
waterproofing varnish, such as are referred to on P 72. Ot 
Chapter 5, which deals with “Armature Winding Schemes,” 
little ean be said in a brief review. The language is clear, 
as are also the diagrams illustrating the various types 
of armature winding. In certain instances these diagrams 
are improved by having green and red coloured windings. 
This is applied to the duplex system, when the colours 
distinguish well from the one circuit to the other. Special 
attention is given to the series-parallel windings and to the 
doctrine of the equivalent ring winding. The sixth chapter 
treats of the estimation of the various losses in dynamos, 
the heating of their circuits, and the voltage drop at their 
terminals when running on load. Here tables of average 
losses and curves connecting these losses with variations in 
load are to be found, and these will enable a young designer 
to ascertain generally the limits to which he has to work if 
the product of his skill is to be a commercial article. The 
rules for design of continuous-current machines, given in 
Chapter 7, are also based on past experience. The procedure 
recommended in getting out preliminary calculations is 
reasonable and clear, as are also the various tests to be 
applied to ascertain the value of the machine from different 
pointe of view. The last and the largest chapter gives 
examples of several direct-current dynamos taken from 
commercial sources. At the end of this the author gives a 
table of what he terms “the specific utilisation coefficients 
of 20 different machines," concerning which he has collected 
the essential details. In this list the kilowatte of output 
per cubic inch in the active belt is given. To gnare against 
unfair comparisons it is stated that the full load in kilowatts 
used in ascertaining this figure is that given by the makers, . 
and may not be comparable owing to differences in tem- 
perature rise. High peripheral speed also increases the 
coefficient, which varies between 43 and 163. Com- 
menting on this table, the author says: “ Everything 
points to the adoption of high-speed steam-turbines for 
all steam-driven dynamos of large power. With such 
speeds as these machines entail very high surface speeds 
will be reached ; and design must be modified to meet these 
conditions. Greater axial lengths and relatively smaller 
diameters of armature will be a necessity, while with the 
higher commutator speeds carbon brushes cannot bo used. 
Both these influences will render greater the difficulties of 
sparkless commutation, and will make more needful than ever 
the most careful attention to the question of saturation of 
teeth and of pole-pieces, and the combating of armature 
distortion. But they will also bring about a higher specific 
utilisation of material.” We understand that one English 
firm has achieved remarkable success in this direction by 
using subsidiary series-wound poles to provide the com- 
mutating field. In conclusion, we need only say that the 
book before us is a credit both to its author and publishers. 


CHESTER TRAMWAYS. 


Route. From the railway station to Saltney, as indicated 
on the map given herewith. 

Chester.— Migrating almost direct from Venice, an old- 
world town looming great in medieval history, to Chester, 
whose history is coeval with the earliest history of this 
land, invites comparison, and neither city suffers, for both 
possess unique attractions. Dugdale calls Chester an 
ancient and respectable city.” though Chester may be 
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hoary with age, it still remains youthful in vigour and 
enterprise, for the city was amongst the earliest in this 
country to recognise the era of electricity, to realise that 
electric energy would be a potent factor in municipal 
action, and thus in 1896— 86e our issue of Dec. 30, 1896— 
we find the city inaugurating a central station for electric 
lighting. We have now to report a further development 
in the opening of electrically-worked tramways, and wonder 
what would be the thoughts of the founder of the ancient 
city if he could see it now. Those who defer to rumour 
rather than to authenticated facts would have it that the 
founder of Chester was Neomagus, a great-grandson of 
Japhet, who lived some 240 years after the Flood. From 
Ararat to Chester in 240 years may be slower travelling 
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justified from what had been done in other places, but it 
ought now to be dispelled, and the slight disfigurement—if 
disfigurement it is—accepted because of the advantages 
accruing. Centre poles have been adopted for lighting 
purposes in the more modern streets, and span wires with 
necessary guard wires introduced over the more ancient 
carriageways. Had there been any danger of vandalism, 
none would have condemned it more strongly than the 
citizens, for they do not forget that the city—whose motto 
is Antiqui colant antiquium dicrum — possesses priceless 
treasures, both below and above ground. Great praise is 
due to the City Fathers, who ceaselessly aim to preserve 
and maintain intact for future generations the memorials 
of the past which have come down to them, yet at the 
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than by electric tramway, but it is too fast for credence. | same time strive to adopt and utilise every real advance 


The lovers of the weird and wonderful say that after 
Neomagus the city retrogressed till Leon Vawr or Gawr, 
a giant in Albion, restored it; but the number of names 
given to the city before the time of the Romans would 
baffle the best ordered brain to remember. The Romani, 
indeed, gave it a whirligig of names—not only Cestria or 
Ceaster, which has stuck, but also Oxallum, Uxallum, 
Plegimundam, and Leogria among others, which might 
serve for a question in the Times competition as—state the 
position of Legaceaster, and give a sketch of its history. 
Antiquarians—with some justice—always fear the results 
of modern enterprise when exerted among the remains of 
the work of our ancestors. They desire to keep for the 
future indieations of what held in the past, but ofttimes 
utilitarianism is too strong, and the remnants of the past 
are swept into oblivion. The fear that the characteristic 
quaintness of Chester would be destroyed was porhaps 


shown by civilisation, science, or industry. 


The Old Horse Tramways.—As might be expected, 
the original tramways were worked by horse traction. 
The Act of Parliament enabling these was obtained in 
1878, and the line was opened for traffic on June 23, 1879. 
The latest figures of the company we have at hund show 
that on Dec. 51, 1894, the total capital expenditure had 
been £36,320 The mileage open was 24 miles, the stock 
consisted of 27 cars or 'buses, with 72 horses, and tho 
dividend paid for the year was 71 per cent. "The reserve 
fund at that date was £179. At the close of the period 
giving a monopoly under the Act, the Chester Council 
exercised the option given by the Act, and in 1901 
purchased the undertaking for £20,000. 


Conversion of System.—After the acquisition of the 
undertaking by the Council, the city surveyor, Mr. 
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Matthew Jones, M.I.C.E., assisted by Messrs. Pritchard, 
Green, and Co. as consultants, prepared the parliamentary 
plans for proposed extensions and conversion of the old 
system to electric traction. Parliamentary sanction was 
duly obtained, but, as is usual, many difficulties had to be 
encountered, due to suburban authorities and frontagers, 
and it was ultimately decided to carry out the conversion 
only. Tenders were invited, and a contract entered into 
with Messrs. R. W. Blackwell and Co. on Sept. 18, 1902, 
for the whole of the work for the sum of £40,182. This 
has been increased by other and contingent work to 
£43,350. On April 3 and 4 last Colonel H. A. Yorke and 
Mr. A. P. Trotter, on behalf of the Board of Trade, 
inspected the line and passed the whole system. Traffic 
commenced on April 6, 1903, the mileage being about 
2°5 miles, all double track with the exception of a short 
piece of single track in Eastgate and Foregate streets. 


(To be continued. ) 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let: others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 


those sending in answers to the fact that the neatness of 


any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

577. State the best relation between armature resistance and armature 
reaction for snunt motors to ran at constant speed under variable 
load, current being supplied at constant voltage = B. C. 

578. In a central station supplying three-phase currents at 3,000 volts 
pressure are three alternators (revolving-field type), Nos. 1, 2, 
and 3 having outputs of 50 kw., 125 kw., and 125 kw. respec- 
tively. Tho armatures are star connected, the centre of the star 
being carthed. There is no difficulty in changing over from No. 1 
to No. 2 machine, No. 2 to No. 1 machine, or No. 3 to No. 1 
machine ; but in changing over from No. 1 to No. 3 machine I 
have found it impossible to get anything like a good phase. The 
motoring current which is supplied by No. 1 machine is often 
as high as 10 amperes, and the machines take some time to pull 
into phase. All three machines are built by the same firm. I 


shall be obliged if any reader can give me the cause of the trouble 
mentioned above, and also a remedy for the same ?—J. W. R. 


ANSWERS. 

Question No. 510. —A network of distributors (serving a district six 
miles long and a mile broad approximately) is fed from the gene- 
rating station by four high-tension concentric feeders working at 
2,000 volts alternating (with outer conductors of the cables 
earthed at the station). Itis found that a single fault on one 
feeder will often be accompanied by a series of faults on the other 
feeders, which feed totally different parts of the district. The 
feeders are quite separate, except that they connect on to a 
eommon 'bus bar through fuses at the station switchboard. 
Explain this phenomenon. 

Best Answer to No. 570 (awarded 10s.).—The pheno- 
menon described in this question is one that has claimed 
the attention of some of our most celebrated experi- 
mentalists, among whom I may mention Prof. Fleming, 
who experimented on two mains of the Deptford central 
station ; Feldmann, who treats this subject exhaustively in 
his treatise on Transformers; and Gisbert Kapp, who 
has also given the subject careful consideration in an article 
written by him, entitled * Ueber Kabeldurchschlage,” in the 
Electrotechnische Zeitschrift for Dec. 28, 1899. When a high- 
tension system of concentric cables feed a low-tension 
system through transformers at the far ends, the coefficients 
of self-induction of the transformers will vary inversely as 
the load, and they will also depend upon the nature of the 
load on the secondary —i.e., whether it is inductive or non- 


inductive—Aalao on the terminal voltage. 


Now, the whole feeder system will have a certain amount 
of capacity, depending, of course, on the lengths and 
dimensions of the cables, and, as is well known, the effect 
of capacity in a circuit with induction is to set up 
resonance, a trouble which is liable at any time to con- 
siderably raise the difference of potential between the 
eables, and thus endanger the insulation. If we earth 
the outar conductor, the voltage between it and the lead 
sheathing is zero. This case corresponds to infinite 
capacity, and will greatly avoid the risk of breakdowns. 
But suppose a fault to occur on the inner conductor, 
say by a fuse going, the voltage across the primary of 
the transformer will not disappear, for it will derive a 
voltage from the secondary winding which is fed with 
current from the distributing network. If an earth 
occurs on the inner conductor, it will blow the fuses 
on the transformer primary and on the feeder, it being 
immaterial which goes first since the earth will still remain 
after they are melted. The current to the transformer is 
now vid the secondary, the primary being converted into a 
source of alternating E.M.F. with inductance and resist- 
ance. The path of the current will be from earth to lead 
sheathing to ground on inner conductor, thence through 
the primary of the transformer through the opacity of all 
the outer conductors to earth at central station. Induct- 
ance is now very small, being due only to the magnetic 
leakage of the transformer, but the capacity is now great, 
being that of the whole system of feeders. Resonance 
ean therefore occur, and, consequently, any part of the 
whole system is liable to breakdown. hether this occurs 
or not depends upon the proportioning of the fuses and on 
the secondary load. If the secondary circuit fuses are 
made comparatively small, they may interrupt the current 
before the fuses on the feeders go, whereby all danger will 
be avoided. It is, however, practically impossible to 
calculate the sizes of fuses which would avoid a break- 
down; the probability that the secondary fuses would go 
first depends upon the heaviness of the local load and its 
distribution ; besides, as is well known, fuses are not 
governed by the “ inverse time element.” 

The capacity of the circuit can be arrived at approxi- 
mately if the size of cable is known. For instance, a 
network of 100 miles will have a capacity of the order of 
30 microfarads. For a concentric cable the capacity is 

024 el 
n R' 


log 


given by 
z 
where e =a constant (from 3 to 4:5 depending on the insu- 
lating material; ; 
l =length of cable in kilometres; 


f outer radius of outer conductor; 
R= inner radius of lead sheathing. 


Again, it is possible that in consequence of a short-circuit 
in the secondary network the fuses melt and isolate the 
same, and simultaneously one (not both) of the fuses at 
the beginning of the primary feeders melts, thereby givin 
rise to a dangerous condition. All fuses must be omit 
from the outer conductors if they are only earthed at one 
point—z.¢., at the central station; and this is generally 
the only earthing allowed on account of the disturbance to 
telephones that would otherwise arise. A non-inductive 
resistance may advantageously be inserted in the earth 
connection, so that if an earth occur on the inner conductor 
the current rush will not be greater than is necessary to 
melt the particular inner conductor fuse. 

Ths phenomenon here discussed passes into the dangerous 
region on account of a too great charging current; there- 
fore, it is well to avoid choosing a very high voltage in the 
feeders. A very small copper and core loss in the trans- 
formers increases the danger, but not nearly so much as a 
large no-load current or a large inductive drop. It is also 
a fact that the danger will be negligible with either very 
large or very small transformers. e are told that the 
outer conductor is earthed in this particular case, and that 
puts out of present consideration those dangers that might 
arise from a difference of potential between the outer con- 
ductors and the lead sheathing. But whether the outer 
conductors are earthed or not, a concentric system can be 
gafeguarded by inserting fuses only on the inner conductors 
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and none on the outers; and, lastly, it is well always to 
remember and apply Neufeld’s rule: first switch in the 
outer conductor ; first switch out the inner conductor.— 
R. S. ; 


Question No. 571.—What alternative methods are possible of wind- 
ing the field magnets of a balancer set on a three-wire con- 
tinuous-current system, and what are the relative advantages 
of each 1 

Best Answer to No. 571 (awarded 10s.).—Leaving out 
of account the engine-driven balancer, and the balancer 
having a single field magnet and an armature with two 
commutators, and considering only the ordinary two- 
machine balancer, the following three methods of excita- 
tion are in use: (1) both machines may have plain shunt 
windings, the winding of each being connected directly 
across its own brushes with a regulating resistance in series 

(Fig. 1); (2) the same arrangement as (1), except that 

the shunts are crossed, the winding of one machine bein 

connected across the brushes of the other machine, an 
vice versá (Fig. 2); (3) both machines may be compound 

wound (Fig. 5). 

+ * 
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Of these three methods the second is probably the most 
commonly used at the present time. though the third method 
is in some ways superior to it, and is gradually coming into 
more general use. 

As regards size of machine and cost, all three arrange- 
ments are alike, but the closeness with which the voltages 
on the two sides of the system are automatically kept equal 
depends considerably on the method employed. Assuming 
that the shunts in arrangement (1) are adjusted so that 
both machines give the same voltage when no out-of- 
balance current exists, then the difference in voltage on 
the two sides when the full out-of-balance current is passing 
is due to three causes There is, firstly, the C R drop in 
both armature windings tending to make the motor run 
slower, and the dynamo give lower terminal volts when 
loaded. Secondly, there is the armature reaction, which, 
however, has very little effect, since the reaction in the 
motor tends to raise the speed whilst that in the dynamo 
tends to lower the voltage—the two effects cancelling out 
more or less. The third cause is the drop in excitation on 
the dynamo side, due to the drop in volts on the heavily 
loaded side of the system. 
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Now, the full load C R drop in the armature of a small 
machine cannot be kept below about 2 per cent. without 
increasing the size of machine for a given output unduly, 
so that from this cause alone the difference in volts between 
the two sides will be about 4 per cent. This 4 per cent. 
drop lowers the dynamo excitation 4 per cent. (assuming 
the motor volts to remain constant), and this will produce 
a further lowering of the dynamo volts of at least 2 per 
dent, even if the iron is worked well up on the saturation 
curve. This extra 2 per cent. drop will still further lower 
the dynamo excitation, and so on until a steady state is 
again reached, with a total difference in voltage between 
the two sides of probably not less than 7 or 8 per cent. 
Actually, the one side would rise 34 or 4 per cent. and 
the other side fall 54 to 4 per cent. from the uniform 
no-load voltage, the voltage across the outers being assumed 
to be constant. 

With arrangement No. 2 the drop due to resistance 
remains as before, but instead of a further drop due to 
the lowering of the excitation, there is an actual reduction 


of the C R drop, for, the motor shunt being now excited 
off the dynamo side, any drop on the latter side tends to 
increase the motor speed and so raise the dynamo volts 
again. In the case under consideration, with & 2 per cent. 

R drop in each armature, the actual difference between 
the volts on the two sides of the system at full out-of- 
balance current would probably not exceed 23 to 5 per cent. 

When a compound winding is used, as in Fig. 3, the 
drop can be reduced to zero, or can even be converted into 
an actual rise in voltage on the more heavily loaded side 
by suitably proportioning the series and shunt windings. 
The field windings of both balancing machines are con- 
nected up exactly as for ordinary compound dynamos, 80 
that as soon as one machine begins to act as a motor the 
series winding on it acts in opposition to the shunt winding, 
and this tends to help the compound winding on the dynamo 
machine to raise the volts on the heavily loaded side. In 
this way the combined action of the two series windings 
can either be made to keep constant volts on the two sides 
of the system, or to raise the volts on the more heavily 
loaded side and so compensate for drop in the neutral wire. 


+ 
SHUNT 

REGULATOR- + 
SHUNT. » 


rne 


Fic. 4. 


Whichever arrangement of the fields is employed, it is 
always advisable (and in the case of Figs. 1 and Z neces- 
sary) to have a regulating resistance in the shunt windings 
to enable the voltages on the two sides of the system to be 
controlled by hand when required. Very often a separate 
regulator is inserted in each shunt (Figs. 1, 2, and 3), but 
Fig. 4 shows an arrangement sometimes employed to enable 
a single regulator to control both shunts, the resistance cut- 
out of one field being inserted into the other by the same 
operation, and so allowing the required change of voltage 
to be obtained by the motion of a single switch.—Q. 


Answer to No. 517 (awarded 17s. 6d.).—Balancers for 
three-wire systems are generally made with two armatures 
mounted on one shaft, each revolving in its own field. 
Each armature is designed to give the E.M.F. required to 
supply current to one side of the system at some pre- 
arranged speed. Fig. 1 shows diagrammatically one 
method of joining up the fields ; G is the generator, D and 
M the armatures of the balancer. It will be seen that the 
field winding of the machine whose armature is connected 
to one side of the system is itself connected to the other 
side. This makes the balancer nearly self regulating ; for, 


suppose that a current, a, is flowing along the middle wire 
as shown by the arrow, this means that the positive side is 
most heavily loaded, consequently its volts will fall slightly 
as compared with the negative side Thus the motor field 
is reduced, the balancer runs faster, and the dynamo E M. F. 
of the balancer increased, thus equalising the E.M.F.'s on 
both sides. The fields are practically connected in series 
across the outers, and carry equal currents from their 
positive to their negative terminals in each case ; therefore, 
in reckoning the efficiency we may leave out of account the 
watts required for excitation. Let 5 and c be the currents 
through the motor and dynamo respectively: L = total 
armature loss, then dynamo output = V c, motor input 


L a L 
= LzV $6 m b=c — °° f= — 0: * = 20 ___. 
Ver b; r. dE E a - b; . b "us 
c4 Lb 
2 2V 


Thus a divides into two equal parts—one a motor 
current, the other a dynamo current—and to these is 
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added a motor corrente D. passing through the arma- | 


tures in series. This is the current which drives the set. 
Add to this the current through the field coils =C,, and 
we have the total power taken up by the balancer to run 


it 2 2 V (=. = Cy). Hand regulation is obtained as shown 


2 V 
in Fig. 2. A single adjustable rheostat is placed between 
the two fields and the movable switch of this connected to 
the middle wire. Thus as resistance is cut out of one field 
it is inserted in the other, so that the total voltage across 
the outers can be divided between the two sides in different 


ratios, within certain limits, and the voltage of the more 
heavily loaded side raised by putting more resistance in 
the motor field, thus causing the set to run faster. The 
armature which is connected across the more heavily loaded 
side always acts as a generator, whether the voltage of that 
side is higher or lower than the other side. Sometimes 
each machine has half the voltage of the generators, 
and are capable of operating with a difference of power 
on the two sides equal to their combined capacity. In 
America they are called equalisers or compensators. They 
can be placed at any distance from the dynamos, and may 
save the cost of an extra generator. Their fields may be 
joined as shunts from their own brushes, but this will 
tend to aggravate the variations in their own portions of 
the circuit. They may be joined in parallel across the 
positive and negative sides, 


Fie. 3. 


Fig. 3 shows an arrangement whereby one booster can 
be used to boost both sides of a system: the balancers, 
M and M,, having the increased voltage due to the booster, 
B, which they sub-divide as required between the two 
sides. B, M, and M' are all “directly coupled together 
5 The field coils of B may be from the 
positive and negative mains, and its voltage regulated by 
hand, or it may be a series machine excited by the main 
current, in which case it regulates its own voltage. Field 
coils of M and M' may be joined as pointed out above. 


Fic 4. 


Fig. 4 shows the connections for a compound-wound 


balancer set. The voltage on any side can be varied to 
make up for differences in load. The effect of the series 
eoil, S, is to make M on heavily loaded side produce a 
higher voltage and M' a lower voltage. Sometimes a 
dynamotor is used as a balancer; there are two separate 
windings on one armature core and a commutator at each 
end. ere is only one field magnet, which is generally 
excited off the 'bus bars. Special devices have to be 


of the two windings, but an objection to this system is 


that sudden variations of load may cause variations in the 

pressure, and, therefore, it is not often adopted. The most 

aner simplest, and probably best system is the one first 
escribed.—R. S. 


Answer to No. 571 (awarded 5s.).—There are several 
ways of connecting up the magnet circuits of a three-wire 
balancer set. The merits or demerits of these depend 
largely upon circumstances. Perhaps the method most 
generally adopted for this class of machine is the cross- 
connected circuits, as shown iu Fig. 1. In this case the 
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fields are wound for the divided voltage, and are connected 
across the opposite sides of the system to the armatures— 
i. e., the field for the negative armature is taken off the 
positive side, and that for the positive armature from the 
negative side. The fields are connected through a double 
rheostat arranged to put resistance in one field and remove 
it from the other simultaneously, or they can have separate 
rheostate. A machine connected in this manner is to a 
large extent automatic in ite action, as the variations in 
pressure due to out-of-bslance load affect the fields in sueh 
& way as to tend to make the machine rectify them. For 
instance, an out-of-balance load on the positive causes the 
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pressure on the negative field to fall and that on the positive 
field to rise; consequently, the negative armature, having 
its field weakened, will tend to motor, and the positive 
armature, having its field strengthened, will tend to gene- 
rate. For small variations, therefore, hand regulation may 
be dispensed with, but wiil be needed for large fluetuations 
If the set is also driving boosters, this method has the dis- 
advantage that if anything happens to either balance 
armature a change of connections is needed before the set 


adopted to obtain independent regulation of the E.M.F.’s | can be temporarily used as a motor booster, This, how- 
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ever, is not a very great drawback, and for general utility 
this is probably the most desirable system. 

An ther method, shown in Fig. 2, is to excite the fields 
off the outers, or, in case of a battery being used for this 
purpose, off the exciting bus bars. In this case the fields 
remain constant unless: altered by hand, therefore the 
variation of pressure will depend upon the ohmic loss in 
the armatures and the drop in the middle-wire feeders. 
In stations where these are small such a balancer will 
operate successfully, although it will need more attention 
than No.1. An advantage of this method is to make 
each side independent of the other, so that in case of a 
breakdown to one side in a balancer-booster set, the 
remaining armatures may be used to charge the cells as & 
motor booster. A set of this type will operate steadily 
about the point of perfect balance, which No. 1 does not 
do. No. 1 operates better with a slight permanent load 
on one side. To do away with hand regulation to a 
large extent in No 2 another method is used (Fig. 3), 


B =VARIABLE SHUNT. 


Fic. 3. 


by which the machine is compounded. The compound- 
ing is arranged to help the generating side by 
strengthening its field, and also to weaken the field on 
the motoring side. A shunt with variable values is 
necessary on the series winding, as trouble might ensue 
if such a machine was run in parallel with a battery or 
another balancer without a means of varying the effect of 
the series coils; in fact, a Hopkinson test on a slightly 
enlarged scale might take place. These last two arrange- 
ments are comparatively simple, and mistakes are not so 
easily made in the connecting up. 
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A fourth method is a combination of 1 and 3, but whether 
such a complication is worth the extra trouble is a matter 
of opinion. Fig. 4 shows this method. The compounding 
might be arranged on two poles only in a four-pole machine, 
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and would be provided with a variable shunt so as to be 
able to regulate for any given conditions. 

On the whole I think the first way is the one mest widely 
adopted, and apart from a slight instability about the zero 
point is quite suitable for central-station work in almost 
every case. No. 4 would probably need the least hand 
regulation once the proper compounding effect was found 
(a matter for a few experiments), but it is not always 
desirable to dispense with hand regulation, as the attendant 
gets to rely on this automatic regulation, and when hand 
regulation is most needed it is probably not done.—¢. r. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 24. 


Royal Institution.-—At 9 p.m., the Hon. R. J. Strutt, M. A., on 
„Some Recent Investigations on Electrical Conduction.” - 

Junior Institution of Engineers.—At 8 p.m., ordinary meeting. 
Paper: The Effect of Design on Methods of Construction from 
& Contractor's Point of View," by Mr. R. W. Newman. 

Physical Society.—At 5 p.m., ordinary meeting. Papers: 
‘Exhibition of Elementary Apparatus," by Mr. Croft; An 
Electrical Thermostat," by Mr. H. Darwin; ‘‘ Dimensional 
Analysis of Physical Quantities and the Correlation of Units,” 
by Mr. A. F. Ravenshear; ''Note on the Dimensions of 
Physical Quantities,” by Mr. R. J. Sowter. 

Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. President's address. Paper: ‘‘ Education of Engineers 
in America, Germany, and Switzerland,” by Prof. W. E. Dalby. 

Institution of Electrical Engineers (Dublin Section).—Ordinary 
meeting. cig aa „A Note on Electric Generating Stations of 
the Future,” by Mr. A. W. Whieldon. 

Monpay, APRIL 27. 

Society of Arts.—At 8 p.m., Cantor lecture, Mechanical Road 

Carriages,” by Mr. W. Worby Beaumont. (Lecture I.) 
TUESDAY, APRIL 28. 
Institution of Civil Engineers.— At 8 p.m., annual general meeting. 


WEDNESDAY, APRIL 29. 

Society of Arts.—At 8 p.m., ordinary meeting. Paper: ‘‘ Auto- 
matic Wagon Couplings on British Railways,” by Mr. T. A. 
Brockelbank. 

Institution of Electrical Engineers (Biriningham Section).— 
At 7.30 B ordinary meeting Paper: Notes on Motor- 
Starting Switches," by Mr. A. H. Bate. 

THURSDAY, APRIL 50. 

Institution of Electrical Engineers.—At 8 p.m , extra meeting. 
Paper: ‘‘ Divided Multiple Switchboards : An Efficient Telephone 
System for the World’s Capitals,” by Mr. W. Aitken. 

Royal Institution.—At 5 p.m., Prof. Dewar on Hydrogen: 
Gaseous, Liquid, and Solid." (Lecture II.) 

Fripay, May 1. 

Rontgen Society.— Exhibition evening. 

Royal Institution —At 9 p.m., Prof. Wm. J. Pope on Recent 
Advances in Stereo-Chemistry." At 5 p. m., annual meeting. 


LEGAL INTELLIGENCE. 


OVERHEAD TELEPHONE WIRES. 


In the Chancery Division before Mr. Justice Kekewich, on Tuesday, 
Mr. Terrell applied, in the case of Balean v. the National Telephone 
Company, Limited, for a mandatory injunction directing the defendants 
to remove their telephone wires, which crossed the garden of the 
plaintiff's house at 15, Alexandra.villas, Brighton. Counsel said 
these wires caused intense annoyance to the occupants of the house. 

Counsel for the company said they only received the plaintitf’s 
evidence on Saturday, and desired to answer it. In these circum- 
stances he asked that the motion should stand for Friday week. 

Mr. Terrell opposed any adjournment. 

His Lordship asked how long the wires had been up. 

Mr. Terrell said some had been up for eight or nine years, but 
those which caused the greatest annoyance had been put up during the 
past nine months. Repeated notices had, however, been given to the 
company. 

His Lordship thought no harm would be done by allowing the 
motion to stand till Friday week, and so directed. 


— ee d 


Junior Institution of Engineers.— On Monday afternoon a part 
of members of the Junior Institution of Engineers visited the Broo 
Green works of the Incandescent Electric Lamp Company, when the 
varieus processes in the manufacture of the Robertson incandescent 
electric lamp were shown in operation. The visit proved an excep- 
tionally interesting one, and the party was treated with great 
courtesy by the representatives of the company at the works, 
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TRADE NOTICES AND NOVELTIES. 


The Cassel Waterwheels. 


The Cassel Self-Regulating Waterwheels, Limited, which 
are supplying these wheels in the United Kingdom, have their 
offices at 56, Broad-street-avenue, E. C., and have recently 
issued an interesting pamphlet, of which a copy has been sent 
to us. The Cassel constant-speed waterwheels have been pre- 
viously described in our journal, but a few words as to their 
construction may be of use to those who do not possess our back 
volames. These are especially applicable for falls of water with 
a considerable head, as they are constructed on the Pelton 
wheel principle. Each of the buckets on the wheel is made 
with two sections, and these sections are independently 
mounted on wheels which can be moved horizontally along 
the main shaft. The method of governing is as follows: 
Any slight alteration in speed caused by transaction (7) in 
load serves to either draw together or move apart these two 
sections of the buckets, so that the jet of water from the 
nozzle is more or less intercepted by them. Hence at 
light loads very little water is utilised, whereas at full 
load the buckets are close together. When the whole 
inertia of water is employed at light loads the water-jet 
passes between the two wheels. The pamphlet before us 
gives good illustrations of the wheelg and letters from the 
users of these in the United States. ese testimonials speak 
well of the regulating properties of the system, which maintains 
a speed within 3 per cent. with fluctuations of load from 
nothing to full load. The only thing to be brought against the 

m is that the wheel uses quite as much water at no load as 
at full load, which when the water available is limited is a very 


serious matter. 
Standard Handles. 


Messrs. Hunt and Hess, of 5, The Grove, Hackney, N.E., 
have forwarded to us a copy of their price list of litholite 
handles and other insulating accessories for switchgear. This 
firm have specialised the production of these insulators, which 
are provided with long metallic stems, around which insulating 
materialis moulded. "The system of construction is one which 
well commenées itself to engineers, quite apart from the advan- 
tage of being able to get these standard handles delivered 
promptly from stock. 


TUBE BILLS IN PARLIAMENT. 


Mr. Compton Reckitt's Select Committee of the House of Commons 
resumed the e Kcu the provisions of the City and North-East 
Suburban Electsic Railway Bill on Wednesday after the Easter recess. 


Sir Douglas Fox, one of the engineers to the scheme, said the 


proposed routes were, generally speaking, the same as came before the 
Joint Committee. 
Committee. The proposed line would be under the roadway from 
the Monument to Hackney-road, thus carrying out the suggestion 
of the Joint Committee—that tubes should, as far as possible, 
follow the course of the main roads. The line would con- 
nect with certain tramways, and with a light railway which 
the Walthamstow District Council were constructing. 
part of the line which through the City would 
cost more than £1,000,000 sterling. The suggestion of the Joint 
Committee to avoid a confluent junction by having two routes into the 
City would have been very expensive to carry out, for the line would 
have had to underneath valuable private property. An arrange- 
ment with the Central London would enable an exchange station to 
be made at Liverpool-street, should the Central London's proposed 
extension be carried out. The trains would be worked on the multiple- 
unit system, and would consist of four motor carriages and four 
trailers, so that they could be halved on those portions of the open 
line on which the traffic would not be so heavy. In reply to the 
chairman, the witness said the promoters would be willing to 
insert a clause in the Bill limiting their service of trains to a 
24 minutes' service. Hc was of opinion, however, that the speed 
might be accelerated without any danger arising. The cost of the 
railway, excluding the generating station, etc.—that is, including 
only the tubes and permanent way and stations—would be for the 
whole line £272,728 per mile. The tube portion was estimated to 
cost £267,134 and the open portion £47,500 per mile. In the City 
the line would cost more on account of the cost of the stations. The 
total cost of the overground line, including the generating stations, 
etc., would be £125,000 per mile for the Tottenham branch and 
£140,000 for the Waltham Abbey branch. The generating 
station would be somewhere at Temple. Mills; they had alterna- 
tive sites. The greatest gradient on the line would be 1 in 50, 
and the greatest curve 7 chains. The tubes would be 12ft. 6in. in 
diameter. That would enable a good permanent way to be put in, 
and so decrease vibration. The rails would be 54in. deep. Tunnels 
and stations would be lit by electricity from a supply independent of 
the sources of power, and the signalman would be able to light up at 
will those portions of the line served by his box. This would be done 
by him in the case of a train failing to make its appearance when due, 
and would be available for repairs. It was intended to issue cheap 
tickets to workmen going north in the morning as well as to those 
bound for the City. 
The hearing was adjourned. 


assistant engineer at a commencing salary of £100 
by annual incrementa of £10 to £130, and Mr. 
draughtsman at a salary of £2. be. 


The west route was passed by Lord Windsor's 


That 
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PERSONAL. 


Mr. Basil H. Joy has been appointed technical secretary to the 


Automobile Club. 


The Newport (Mon.) Town Council have appointed Mr. L. de R. du 


Mas deputy borough electrical engineer, and granted him an increase 
of sala 


The Bouthport Town Council have increased the salary of Mr. T. J. 
Kendrew, the tramways manager, and of Mr. R T. O. Cotton, cashier 


to the tramway department. 


The Croydon Town Council have appointed Mr. O. W. Salt as junior 

r annum, rising 
. H. Bennett as 
per week. 

Mr. J. H. D. Brearley, M.I.E.E., until lately in the service of the 
New South Wales Railway Commissioners, has recently been appointed 
to the position of principal assistant engineer in connection with the 
construction of an electric tramway system at Dunedin, New Zealand. 

The Works Committee of the Metropolitan Asylums Board have 
appointed Mr. Thomas Cooper, A.I.E.E., to succeed Mr. Hilton 
Johnson as first assistant engineer at a salary of £300 per annum. 
Since last October Mr. Cooper has been on the staff of the Ohelsea 
Electric Light Company. 

The Tramways Committee of the Bradford City Council have 
thanked Mr. C. W. Shepherd, traffic superintendent, who is shortly 
leaving Bradford to take up a more important position on the 
Edinburgh tramways, for his services, and decided to recommend the 
appointment of Mr. Fred Schofield, who was Mr. Shepherd's first 
assistant, to the vacancy. . 


B— —— — 
APPOINTMENTS VACANT. 


Borough Electrical Engineer, Dorchester Town Oouncil. See 
advertisement. 


Lecturer in Electricity Techuology, Birmingham Municipal 
Technical School, £170 per annum, May 2. See advertisement. 


Lecturer in Mechanical Engineering Subjects, Birmingham 
Municipal Technical School, £130 per annum, May 2. See advertise- 
ment. 


Electrical Engineer, Bra 
annum, May 4, 10.30 a.m. 
Clerk, Town Hall, Bray. 


Mains Superintendents, South African Municipality. Knowledge 
of underground cables, both high and low tension, £360 per annum, 
May 4, 1903. See advertisement. 


Switchboard Attendant, Leyton Urban District Council Elec- 
tricity Department, 30s. per week, April 25. Particulars can be 
obtained from Mr. F. Harman Lewis, engineer and manager, Cathall- 
road, Leytonstone. . 


Borough Electrical Engineer and Tramways Manager, 
Burton-on-Trent Corporation, £300 per annum, April 30. Full par- 
ticulars, eto., can be obtained from Mr. T. N. Whitehead, town clerk, 
Town Hall, Burton-on-Trent. 


Assistant Mains Superintendent, Sunderland Corporation Elec- 
tricity Department, must have had experience in the laying, jointing, 
testing, and maintenance of high and low tension paper und rubber 
cables, and also a knowledge of three-phase work. See advertisement. 


Urban District Council, £150 per 
articulars can be obtained from the 


NEW COMPANIES REGISTERED. 


Metropolitan Engineering Association, Limited. — Capital, 
£10,000. Objects: to carry on the business of civil, mining, elec- 
trical, mechanical, manufacturing, and general engineers, etc. 
Registered offices: 4, Queen Victoria-street, E.C. 

Consolidated Eleetrical Company, Limited. —Capital, £125,000. 
Objects: to adopt an agreement with the Consolidated Telephone 
Construction and Manufacturing Company, Limited, and G. 8. 
Howell (the liquidator thereof) and to carry on the business of 
electrical engineers, clectricians, etc. 

Milford.on-Sea Electric Supply Company, Limited.—Capital, 
£8,000. Objects: to adopt 5 (1) with F. Christy, L. F. 
Christy, and W. Middleton (trading as Christy Bros. and Middleton), 


(2) with V. Nicholson, L. Nicholson, and W. R. “eesley (trading as 


Nicholson Bros.), and (5) with W. A. Schultz, and to carry on the 
business of electrioians, mechanical engineers, suppliers of elec- 
tricity, eto. 

Scottish Central Eleotric Power Company, Limited. — Capital, 
£30,000. Objects: to supply, produce, store, and sell electrical 
energy, power, and electricity for public and private lighting, traction, 
power, heating, chemical, trade, manufacturing, and other purposes 
to which electrical power may be applicable, in the counties of 
Clackmannan, Stirling, Dumbarton, Linlithgow: and elsewhere. 
Registered office: 25, Krederick-street, Glasgow. 

Rapid Magnetting Machine Company, Limited. — Capital, 
£3,000. Objects: to acquire from S. Benton and H. H. Thompson 


(trading as the Rapid Maguetting Machine Company) the benefit of 
certain inventions relating to the separation of iron, steel, and other 
magnetic metals from any non-magnetic metals or materials, and to 
carry on the business of magnetting or separating machine manu- 
facturers and merchants, electrica] and mechanical engineers. 
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COMPANIES’ MEETINGS AND REPORTS. 


ANGLO-ARGENTINE TRAMWAYS. 


The ordinary general meeting of the shareholders in this Company 
was held at the Cannon-street Hotel on the 17th inst., Mr. H. D. 
Browne presiding. 

The Chairman, in moving the reception of the report (which 
appeared in our last issue), said it showed that the year 1902 had not 
been favourable with regard to traffic; indeed, great commercial 
depression had prevailed in the Argentine Republic generally which 
reflected itself on the city of Buenos Ayres, and to a certain extent 
the older tramway systems had also suffered slightly from the fact 
that they had to meet electrical competition. So far as this Oompany 
was concerned, they had a decrease for the first six months of the 
period under review of £9,000, £5,000 of which was represented by 
the decline in traffic and £4,000 by the loss in converting the currency 
intogold. Luckily in the second six months things somewhat improved, 
and instead of losing on the conversion of the currency they made 
£5,000 ; and in addition, owing to the fact that at different times small 
portions of the line had been electrified, the traffic increased, reducing 
the decrease of £9,000 to one of about £1,000 as compared with the 
previous period. The expenses, however, showed an increase of £4,500 
on account of the electrification of certain sections of the system. 
They still had a small surplus after paying the 4 per cent. guaranteed 
by the Argentina Electric Traction Company, and also the 44d. per 
share over and above the 4 per cent. As announced in October last, 
from Jan. 1 of this year the shares would be in the position of 5 per 
cent. cumulative preference stock. They had su ed in inducing 
the committee of the Stock Exchange to quote their shares as 
preference instead of ordinary shares, and this had been followed by 
an appreciation in their value. For a considerable time past the price 
was about £4, whereas it was now steady at £4. 10s., and a purchase 
at that figure would give a return of 54 per cent. He was persuaded 
that when the whole of the line was electrified and got into smooth 
working order they would have a very large increase in receipts, and 
he was told that the calculations made by the Argentina Electric 
Traction Company as to the reduction in expenses were likely to be 


re i 
The motion was agreed to. 


UXBRIDGE AND DISTRICT ELECTRIC SUPPLY. 


The ordinary general meeting of the shareholders in this Company 
was held at the registered office, Vine-street, recently, Mr. Arthur 
Radford presiding. The report stated that the generating station was 
completed in May, 1902, and has been running satisfactorily ever 
since. The Company has laid down a very large network of mains in 
the following parishes: Uxbridge, Hillingdon West, Hillingdon East, 
Oowley, Ickenham, and Denham. Applications for the light have 
considerably exceeded anticipations, the total installations connected 
up to the end of the year being the equivalent of 7,831 8-c.p. lamps, 
a result which may be considered eminently gratifying. Since the 
close of the year applications continue to come in from the best 
residents in the district. A very encouraging feature has been the 
satisfactory demand for motive power during the day ; this helps to 
account for the fact that the Company has been able to cover its 
working expenses for the whole year by the revenue of seven months’ 
working, which is very satisfactory, considering that this includes four 
of the most unrergunerative months for electric lighting undertakings, 
and that a portion of the consumers were only connected up shortly 
before the end of the year. The directors feel satisfied that they have 

ursued a wise policy in having acquired the undertaking of the 
Northwood Electric Light and Power Company, Limited, and also in 
having applied to the Board of Trade for a considerable extension of 
their area of supply, a portion of which will shortly be traversed and 
stationed by the two new railways. The directors are also making 
arrangements for immediately extending the plant at the generating 
station to meet the increased demand. The report was adopted. 


PERTH ELECTRIC TRAMWAYS (W.A.). 


The ordinary general meeting of the shareholders in this Company 
was held at the offices, 3, Laurence Pountney-hill, on the 20th inst., 
Mr. Edward Heasman presiding. 

The Chairman, in morne the adoption of the report (which 
appeared in our issue of the 10th inst.), congratulated the shareholders 
on the continued and progressive prosperity of the undertaking, and 
pointed out that the profit for the 12 months ended Dec. 31 last was 
very little less than that for the 18 months ended Dec. 31, 1901, and 
this with only a small increase in the mileage under operation. The 
favourable feature in connection with this expansion of business was 
the fact that the increased earnings were, as the engineer stated, prin- 
cipally due to the growth of population, a fact which augured well 
for the future. With regard to the engineer's statement as to the 
necessity of supplying greater carrying capacity, it was a very satis- 
factory state of affairs that the Oompany should be called on to 
provide double the quantity of rolling-stock that it was originally 
thought would have baen requisite, but if the necessary outlay had to 
be provided entirely out of revenue it would mean that the Boaid 
would have to be content to wait to give their orders until they 
had accumulated the money to pay for the cars, instead of 
getting the benefit of the growing traffic at once. This would result 
in their having an insufficient service to meet the public demands. 
The Company ad already acquired nine new cars of a much larger 
carrying capacity than those now in use. At present the Board were 
unable to order any additional cars, because, as the articles of associa- 


tion now stood, they had exhausted their . powers. After 
careful consideration the directors were of opinion that the time had 
arrived when it would be prudent to ask for additional borrowing 
powers. The Board would, therefore, submit a resolution for the 
Purpose of sanctioning an increase in the borrowing powers of the 

ompany up to a further £50,000. Although they asked for powers 
to borrow this amount, it did not follow that they would require to 
exercise them to the full extent at present. The carrying capacity of the 
new cars was nearly double that of those in use, and thereturns on them 
should show a relatively larger profit. He did not want to raise the 
hopes of the ordinary shareholders unduly, but when the whole of the 
extra cars were running the Company would be making good progress 
towards earning a dividend for them. The Board had resolved to pay 
an interim dividend on the preference shares, which would represent 
the amount accumulated to June 30, 1902. 

Mr. R. C. Ogilvie seconded the motion, which was adopted, and a 
resolution increasing the borrowing powers in accordance with the 
recommendation of the Board was passed. 


SWANSEA TRAMWAYS. 


At the ordinary general meeting of the shareholders in this 
Company on the 20th inst., the Chairman (Mr. C. G. Tegetmier), 
in moving the adoption of the report, stated that the traffic, in 
spite of unfavourable circumstances, showed a slight increase 
over the corresponding period of 1901. In the six months 
they carried 2,560,509 passengers, as against 2,518,673, and the 
receipts were £13,409, against £135,116. The receipts averaged 1°26d. 
per passenger against 1'25d., while the expenses were the same as for 
the corresponding period—viz., "76d. per passenger. After providing 
the sum of £1,166. 158. 2d. for maintenance of the line, rolling- 
stock and plant (making with £979. 16s. 9d. provided for the 
first half of the year, a total of £2,146. 11s. 11d.), the net profit 
available was £5,753. 5s. 4d., which enabled the directors to P 
the usual dividend on the preference shares and recommend a 
dividend of 24 per cent. for the year on the ordinary shares, 
being at the same rate as for the previous year, and to 
repay £1,000 of the advance from the British Electric Traction 
Company. The payment of this latter money, making £2,000 for 
the year, in effect increased the reserve and depreciation fund by a 
similar amount, and it would then stand at £10,611. The Swansea 
Corporation had obtained further powers for the construction of addi- 
tional extensions, which also, when constructed, were to be leased to 
the Company. The rent payable under the leases was based in each 
case upon the capital expenditure by the Corporation on the construc- 
tion of the tramways and works. In the former case the annual rent 
was to be 3 per cent. in excess of the interest which the Corporation 
had to pay on all capital borrowed for the purpose of such construction, 
and in the latter case the rent was fixed for the whole term of the lease 
at an average of 6 per cent. per annum upon such capital expendi- 
ture. The construction of the tramways and work was to be to the 
reasonable satisfaction of the a e a difference 
of opinion bad arisen between the Corporation and the Company with 
regard to the system of electric traction to be adopted on the new lines. 
The Corporation had arrived at the opinion that the overhead system, 
by which the existing lines were, of course, worked, and which was 
the only system in contemplation when the arrangements were made 
for the extensions to be leased to the Oompany, would be objectionable 
in some of the streets through which the new lines will run. Much 
as the directors regretted that there should be any absence of harmony 
between themselves and the Corporation in the matter, they had been 
unable to assent, both on financial and technical grounds, to the 
adoption of any other system but the overhead on lines which they 
had agreed to lease, and which they would have to work in conjunction 
with the existing lines. 

The report was adopted. 


PRIMITIVA GAS AND ELECTRIC LIGHTING OF 
BUENOS AIRES. 


The annual general meeting of the shareholders in this Company 
was held at the offices on Tuesday, Mr. H. E. Jones presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our last issue), said that the balance of the revenue 
account for the year was £103,251, which was an increase of more 
than £22,000 over that of the previous year. The directors recom- 
mended a dividend of 3 per cent., leaving £10,289 to be carried 
forward. He would be disappointed if next year they were not 
able to pay a little better dividend. It had been found necessary 
to make certain changes in the staff, and they had sent out to assist 
Mr. Anderson a very competent young gas engineer. A considerable 
saving—about £18,000 in the past year—had been effected in the 
administration, and in the gas department alone the net balance had 
been improved by about £17,000. 

Mr. J. Kincaid, in seconding the motion, ssid that the Company's 
electric lighting power station was situated in the best possible 
position, and that the existing plant was ample for a largely increased 
consumption. 

The motion was adopted. 


ORIENTAL TELEPHONE AND ELECTRIC, 


The report of the directors for the year ended Dec. 31, 1902, states 
that the revenue account shows a credit balance of £12,739. 178. 6d. 
transferred to profit and loss. Including £2,975. 1s. 10d. brought 
forward from 1901, and after deduction of £4,484. 1s. 6d. paid as 
interim dividend on Nov. 1 there remains £11,230. 17s. 15d. for 
disposal. The directors propose to deal with this sum as follows: 
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to 1 dividend of 34 per cent. (free of income tax) which 
will absorb £6,275. 19s. 1d., making, with the interim dividend of 
24 per cent. already paid. 6 per cent for the year, to transfer to 
reserve £3,000, and to carry forward £1,954. 18s. 9d. The Bengal 
and Bombay Telephone Companies, in which your Company is largely 
interested, have again declared dividends of 6 per cent. for 1902. 
The negotiations entered into with the Government of India for an 
extension of the Indian licenses granted to this and the above-named 
companies have now been brought to a conclusion. These new licenses 
will run for a period of 60 years, the Government reserving to itself 
the option to purchase the undertakings after tho expiry of 20 years, 
or at subsequent periods thereto, on conditions which the Board 
believe to be equitable to the shareholders. Negotiations have also 
been entered into with the Colonial Government at Singapore for an 
extension of the Company’s license there. The business of the Telephone 
Company of Egypt continues to expand, and that company has again 
pas the full dividend of 74 per cent. on its preferential shares. 

he shareholders will notice from the accounts that your directors 
have taken up a further ten thousand pounds’ worth of these 
preference shares, and have also made cash advances to that company 
towards „the expenses incurred by it for cabling its system at Cairo 
and Alexandria, and for the installation of telephone lines connecting 
certain villages in the provinces of Lower Egypt erected under agree- 
ment with the Government. During the current year the subscribers 
_ tothe Egyptian Company’s system at Cairo and Alexandria will be 
enabled to communicate with each other by means of trunk lines 
recently erected by the Government, and which are being leased to 
that company. The China and Japan Telephone Company's branch 
at Hong Kong is continuing to make progress. The accounts have 
not yet been closed, but the company has paid interest on its 
debentures to Dec. 31—these are all held by your Company. The 
electric lighting business is being worked to a profit, but, as stated in 
last year's report, its operations are restricted through want of larger 
working capital. Special opportunities of business offered themselves 
in 1901, but these were not forthcoming last year. 


BABCOCK AND WILCOX. 


In their report for the past year the directors state that the net 
profit during the year, after deducting depreciation on plant, etc., 
amounts to £171,552. 2s. 3d., to which has to be added the balance 
brought forward from last account, £17,446. 1s 2d., making a balance 
of £188,978. 38. 5d. Deducting the interim dividends to June 30, 
1902, of 5 per cent. on the preference shares and of 7 per cent. on the 
ordinary shares, amounting to £40,100, leaves a balance of £148,878. 
38. 5d., from which the directors recommend that the following 
dividends be paid for the half-year ending Dec. 31, 1902—viz. : 
dividend of 3 er cent. on the preference shares, from which income 
tax is to be deducted, £3,000 ; dividend of 8 per cent. on the ordinary 
shares, free of income tax, £42,400; bonus of 2 per cent. on the 
ordinary shares, free of income tax, £10,600. The sum of £50,000 is 
recommended to be placed to the reserve fund and £25.000 to the 
dividend equalisation fund, leaving a balance of £17,878. 3s. 51. to 
be carried forward. | 

ne 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Faversham.—The Corporation invite tenders for two oil engines 
of about 80 h.p. each, storage bettery, switchboard, and underground 
mains. Tenders by April 27 to Mr. A. Tassell, town clerk. 

Newport (Mon.).—The Electric Light and Tramways Cominittee 
invite tenders for two multipolar motors (compound wound) of 
100 and 75 kw. capacity. Tenders to the Town Clerk by April 27. 

Wallasey.—The Urban District Council invite tenders for various 
stores for 12 months. Particulars may be obtained from the Clerk to 
the Council, Public Offices, Egremont, Cheshire. Tenders by May 20. 

Edinburgh.—The Corporation invite tenders for the 12 months' 
supply of electricity meters. Tenders by May 4 to Mr. Thomas 
Hunter, W.S., town clerk, City Chambers, Edinburgh. See adver- 
tisement, 

London, E.—The City of London Union invite tenders for electric 
wiring and fittings for their in firmary, Bow-road, E Particulars can 
be obtained from the Olerk to the Guardians, 61, Bartholomew-close, 
E.C. Tenders by May 4. 

Bruseels.— Public tenders will be opened at the Hotel de Ville on 
May 1 for plant and erection of a generating station. Particulars 
may be obtained, free of charge, from the Manicipality, Collége des 
Bourgmestres et Echevins. 

Madrid —The Director-General of Posts and Telegraphs invite 
tenders for the supply of 20,000 telegraph insulators, No. 2, made of 
wood and porcelain on the Herrero system ; also 10,000 telegraph 
poles. Tenders by April 27. 

Leek.—The Urban District Council invite tenders for the erection 
of an electric lighting station in Station-street, Leck. For full 

rticulars, apply to Mr. John Taylor, A.R.I.B.A., architect, Leek. 

enders ty 10 a.m. on May 2. 

Bath.—The Corporation invite teuders for the supply and laying of 
high and low tension concentric cables. Tenders to Mr. F. H. Moger, 
clerk to the Urban Sanitary Authority, 3, Wood.street, Bath, by noon 
on April 27. See advertisement. 

Govan.—The Town Council invite tenders for storage battery, 
reversible boosters, and switchboard. Specifications, etc., can be 
obtained from Mr. T. C, Parsons, burgh electrical engineer, Helen- 
street, Govan. Tenders by April 27. 


Glasgow.—The Corporation invite tenders for the supply of 
carbons, rubber-covered insulated cables, and indiarubber goods from 
May 31, 1903. Tenders by May 5 to Sir J. D. Marwick, town clerk, 
City Chambers, Glasgow. See advertisement. 

Brighton.—Tho Town Council invite tenders for installing the 
electric light at the Brighton Aquarium. Specifications, etc., may 
be obtained at the office of Mr. Francis J. Tillstone, town clerk, Town 
Hall, Brighton. Tenders by 10 a.m. on 28th inst. 

Glasgow.—The Corporation invite tenders for the supply of main 
cables, rubber-covered cables and accessories, electricity meters, and 
carbons. Tenders by 10 o'clock a.m. on May 4 to Sir J. D. Marwick, 
town clerk, City Chambers, Glasgow See advertisement. 

-Dundee.—The Town Council invite tenders for oils, greases, etc., 
as may be required during the year ending May 15, L Forms of 
tender, etc., may be had from Mr. Peter Fisher, manager, Tramway 
Office, Town House Buildings, Dundee. Tenders by 27th inst. 

Whitby.— The Urban District Council invite tenders for mechanical 
stokers, accessories and pipework, and induced-draught fan. Specifi- 
cations, eto., can be obtained from Mr. L. H. King, resident electrical 
engineer, Council Offices, Whitby. Tenders by 10 a.m. on April 30. 

Radoliffe (Lancs.),—The Urban District Council invite tenders 
for the supply and erection of a 10-ton travelling crane, complete, at 
the electricity generating station. Specification, etc., may be obtained 
from Mr. J. Sharples, clerk, Council Offices, Radclitfe. Tenders by 
30th inst. . 

Islington.—The Borough Council invite tenders for alternating- 
current transformers for two and three wire systems, with separate 
switch boxes and street tanks complete. Specifications, etc., can bə 
obtained from the Borough Electrical Engineer, 50, Eden-grove, 
Holloway, N. Tenders by May 27. 

Hackney.—The Borough Council invite tenders for extensions to 
Ferranti main switchboard, sundry small switchboards, and resistances ; 
pipework and valves, and other apparatus required in connection with 
one 1,500-kw. steam dynamo; and electrolytic and motor meters. 
Tenders by April 30 to Mr. George Grocott, town clerk, Town Hall, 
Hackney. See advertisement. | 

Brighton.—The Town Council invite tenders for the supply and 
erection of 5,400 kilowatts of generating plant at their Southwick 
power station, and 5,000 kilowatts of motor.generator converting 
plant, together with switchboards, instruments, etc., at their North- 
road power station, Brighton. Tenders by June 8 to Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. See advertisement. 

Madrid. —The Postal Telegraph require offers for installation and 
working of telephones in Eibar (Guibuzeva) for not more than 20 
years. We understand that the Government require the works to be 
given over after that period without compensation, and that during 
the working of the concession 10 per cent. of the gross takings be 

aid to them. Applications are to be made to the above before 

fay 25. 

London, 8.W.—The London County Council invite tenders for the 
road work and platelaying required for the reconstruction on the 
conduit system for electrical traction of certain . together 
amounting to about four miles of double track in the boroughs of 
Southwark and Bermondsey. Particulars may be obtained at the 
Engineer’s Department, County Hall, Spring-gardens, S. W. Tenders 
by 10 a.m. on May 12. 

Sheffield.—The Electric Light Committee invite tenders for (Con- 
tract No. 22) steam and feed piping, valves and connections, water- 
meter, and sundry ironwork : (25) high-tension switchboard for 
alternating current, at the new electric power station, Club Mill-lane, 
Neepsend, Sheffield. Specifications, etc., may be obtained at the 
Corporation Electric Supply Department, Oommercial-street, Sheffield. 
Tenders by 10 a.m. on May 2. 

Old Trafford (near Manchester). —The Stretford Urban District 
Council invite tenders for the following work required in connection 
with their electrical undertaking: (Contract 9) wiring of works and 
offices, including electrically-driven fans; (11) equipment of test- 
room. Form of tender, etc., may be obtained from Mr. C. H. 
Wordingham, M. I. C. E., consulting engineer, 19, Brazennobe-street, 
Manchester. Tenders by noon on 30th inst. 

Ipswich.—The Corporation invite tenders for the work covered by 
the following specification: (No. 13) steam, exhaust, feed, drain, 
condensing water, etc., pipes, feed, well, and sumpt pumps, surface- 
condensing plant and pumps, feed-water filters, tanks, ctc. Specifica- 
tion, etc , may be obtained from Mr. Will. Bantoft, town clerk, Town 
Hall, Ipswich, and may be seen at (but not obtained from) the offices 
of Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, 
London, S. W. Tenders by April 27. i 

Kettering.—The Urban District Council invite tenders for the 
supply, delivery, and erection of the following in connection with the 
electric lighting of the town: (Contract No. 1) Lancashire boilers ; 
(2) engines and dynamos and overhead travelling crane ; (3) storage 
battery ; (4) switchboard and battery boosters ; (5) arc lampe ; (6) dis- 
tributing mains, feeders, and arc lamp-posts; (7) pipework, feed 

umps, economiser, etc. Specification, etc., can be obtained from 
Ir. John Bond, clerk, Kettering, and seen at (but not obtained from) 
Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster 
London, S. W. Tenders by May 1. 

Rangoon.— The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits of 
Rangoon Municipality. Copies of tender forms, terms and conditions 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Co., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
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Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipsl Committee, Rangoon, and marked 
“ Electric." 

Cairo (Egypt).—The Egyptian Government invite tenders for an 
installation for the transmission of power for public and private 
purposes at Ghiza and Jhezira. The tenders must contain a detailed 
description of the installation proposed, and must contain the follow- 
ing particulara: (1) system of current, tension (primary and 
secondary); (2) guaranteed limit of variations of tension at a given 
point and a guaranteed limit of loss of tension at the farthest point ; 
(3) origin and system of machinery and apparatus ; (4) system of 
laying lines, type, height, and distance of poles, model of installa- 
tion ; (5) charges proposed for public and private consumers. Tenderers 
are asked to conform as near as possible to the specification, and to 
point out where their tenders differ from the same. Specification and 
plans may be obtained from the Public Works Department, Cairo, 
on payment of 20 piastres. A deposit of £250 is required. Tenders 
are to be submitted to that Department by May 12, and offers are to 
remain open until July 1. 


RESULTS OF TENDERS. 


Croydon.—The Town Council have accepted the tender of Mr. A. 
Koppel for the supply of a cooling tower at £616. 

Cleckheaton.—The District Council have accepted the tender of 
W. 18 Glover and Oo. for the supply and fixing of traction and pilot 
cables. 

War Office. —The Premier Electric Lamp Company, Limited, have 
received a large order from the War Office for their incandescent 
electric lamps. 

Aberdeen.—The Corporation have accepted the tender of the 
St. Heiens Calle Company, Limited, for the supply of 44 miles of 
dialite cable. 

Redditch. - The Urban District Council have accepted the tender 
of Willans and Robinson for the supply of a gas-cnyine at the electric 
lighting works at £3,760. 

Darlington.—The Corporation have accepted the tender of the 
British Westinghouse Company for the supply of 16 single-deck 
combination cars at £8,222. 

Aldershot.—The Urban District Council have accepted the follow- 
ing tenders: T. Parker, Limited, engine and dynamo, £1,926 ; 
Babcock and Wilcox, boiler and condenser equipment, £1.325. 

Morecambe Bay.—We understand that the contract for the 
supply of the electric plant required in connection with the Midland 
Railway Company's undertaking at Heysham Harbour, on Morecambe 
Bay, has been received by the British Westinghouse Electric and 
Manufacturing Company, Manchester. 

Sub-Contracts. —Messrs. Willans and Robinson have received the 
following orders: Mavor and Coulson, from the Corporation of 
Aberdeen, for a 505-h.p. engine for direct coupling to a dynamo of 
Mavor and Coulson’s make, and intended for the Corporation tram- 
ways ; Bruce l'eebles and Co., for an engine of 600 h.p., intended for 
driviuz a Peebles dynamo for the tramways 1n Barnsley; the British 
Electric Plant Company, for a 550-h.p. engine, intended for the Perth 
Corporation. 

Bexhill-on-Sea —-The Corporation have accepted the following 
tenders. Mr. W. T. Le Feuvre, borough electrical engineer: Messrs. 
Flavell and Churchill, 10-ton overhead travelling crane, £210; 14 
tenders received, prices from £194 to £450. Messrs. Babcock and 
Wilcox, water-tube boiler and superheater, £928. 168.; 11 tenders 
received, prices from £928. 16s. to £1,500. British Westinghouse 
Electric and Manufacturing Company, 300-kw. steam dynamo (Belliss 
and Morcom engine and Westinghouse dynamo), £2,839 ; 166 tenders 
received, prices from £2,131 to £3,338. 
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BUSINESS NOTES. 


TRACTION. 


Leeds. — Nearly £4,000 was taken on the city tramways system 
during the four days of Easter. 

London United Tramways Bill.—This Bill will come before a 
Sclect Committee of the House of Commons on the 28th inst. 


Southport.—A petition was received at Tuesday's meeting in 
favour of the running of Sunday trams It was referred to the 
tramways company. 

Rail-Welding.—A demonstration was given at Nottingham last 
week of rail-welding by the ‘‘ Thermit process, which was described 
in this journal some time ago. 

Islingten.—The Borough Council have consented to the intro- 
duction of the overhead trolley system on the London Oounty Council's 
proposed tramway in Archway-road. 

Nottingham.— Operations are to be renewed within the next few 
days in connection with the tramway sections next on the list for 
extension upon the Corporation system. 

Kirkcaldy.—Up to the prcsent the success of the tramway under- 
taking, which was recently inaugurated, is said to exceed the most 
sanguine expectations that had been formed regarding it. 

Rowley. Negotiations are still going on between the District 
Council and the Birmingham and Midland Tramways Company on 
matters preparatory to making a tramway from Old Hill to Black 

eath, 


Litherland,—An agreement has been arrived at between the Liver- 
pool Corporation and the Urban District Council with reference to 
the construction of the electric system within the boundary of that 
authority. 


Mersey Electric Railway.—Sunday next is provisionally fixed as 
the date for inaugurating the electrical service on the Mersey Tunnel 
Railway, the trial runs with the new cars having been conducted 
satisfactorily for some weeks. 


Farsiey —The Bradford Corporation have promised to carry out 
the authorised tramway extension from the s and Bradford 
road along Town-street, Farsley, as soon as the District Oouncil have 
carried out the street improvements necessary. 


Elland.—The Halifax Corporation have refused to relinquish their 
right to extend their electric tramway system to Elland, in order to 
enable the Elland authority to treat with the British Electric Traction 
Company for a separate system in the Elland district. 


Paisley.—At the last meeting of the Town Council the tramways 

uestion was again under consideration. A discussion took place on 
the extension of the electricity station, during which it was stated 
that at present there is sufficient power for the working of 20 cars. 


Branksome.— With regard to the Poole and Bournemouth tram- 
ways, the District Council have resolved, subject to satisfactory terms 
being arranged, to approve the suggestion for joint purchase, provided 
that the term of the agreement between Bournemouth and Branksome 
be made part of the terms of the lease to Bournemouth. 


Smethwick.—The town is getting impatient at the delay in equip- 
ing the present steam tramways for electric traction. The Town 
uncil are still in communication with the tramways company, and 
at the last meeting of the Council it was stated that they were waiting 
to see if they could not come to terms with Birmingham. 


Portsmouth.—Mr. Balfour Browne, K.O., the arbitrator selected 
to adjudicate on the points in dispute between the Corporation and 
the light railway company, and by whose decision both parties have 
agreed to abide, has paid a visit to Portsmouth for the purpose of 
inspecting the line and acquainting himself with the locality. 

Nagpur (India).— We understand that a firm of contractors in 
Bombay propose laying down a line of electric tramways in this 
town. The proposal has been on the tapis for some time back, but it 
now appears to be taking definite shape. The town and civil station 
favour a light line being profitably put down to connect them. 


Ipswich.—Considerable progress has been made with the construc- 
tion of the electric tramways. The rails have been placed in position 
in nearly all the suburbs, and a start has been made in the principal 
thoroughfares in the centre of the town. Much inconvenience is 
necessarily being caused to both vehicular and pedestrian traffic. 


Dumbarton.—The solicitors employed by Messrs. Orompton and 
Oo. to draft and promote a tramways provisional order for Dambarton, 
have now given the usual statutory notice to all the owners and 
occupiers along the proposed route. Application it to be made to 
the Secretary for Scotland for the provisional order during the month. 


Bournemouth.—The town clerk has written to the Board of Trade 
asking that the certificate for the Richmond Hill section may be 
issued with as little delay as possible. The Board of Trade are 
offering no objection to the proposed instruotions to conductors as to 
the number of excess passengers to be allowed in cars in certain 
circumstances. 


Swansea.—Only two of the proposed tramway extensions are 
affected by the refusal of the tramways company to consider the 
Dolter surface-contact system. Preparations for carrying out the 
other extensions are proceeding steadily. At the next meeting of 
the Tramways Committee authority will be asked for to move a 
substantial step forward. 


Middlesbrough.—The town clerk has been instructed to com- 
municate with the neighbouring local authorities on the proposed 
new tramway route from Grangetown to Middlesbrough, with a view 
to discussing the advisability of the authorities interested running 
tramways or taking joint action in securing the best possible terms 
from the Imperial N Company. 

Waterloo. —The engineer of the Liverpool Overhead Railway Oom- 
pany has written the District Council stating that in all probabili 
thoy will shortly be proceeding with the extension of the Overh 
Railway under the Act, and enclosing a plan showing how they pro- 
pose to construct the railway across Crosby-road and Fort-road, and for 
a new station over the latter road at Seaforth. 

Newoastle.—The additional tramways which the Corporation are 
seeking power to construct may be described as schemes for linking up 
the lines. When completed they will be valuable additions to the 
present system which will tend to relieve the congestion of the traffic. 
A provisional order has been obtained from the Board of Trade, and 
in due course the work will be proceeded with. 

Belfast.—The hitch in the agreement between the Belfast Tramway 
Company and the Sydenham District Tramway Company regarding 
the purchase option of the former over a section of the Syderham 
line has been made good. An extraordinary meeting of the share- 
holders of the Sydenham Oompany has been held, and an agreement, 
dated April 15, 1903, approved. The purchase thereby becomes 
completed. 


Paddington.—At Monday's meeting of the Borough Council, Mr. 
Beacherott, L. C. C., stated that the County Council tramway line 
from Hammersmith to Harlesden would be constructed on the over- 
head trolley system and not on the conduit system. A report would 
shortly be submitted to the Council to that effect. This line would 
link up the Harrow-road tramway, which would also be run on the 
overhead trolley system. 


Chester.—In reply to a question in the course of a debate on the 
tramway undertaking at the last meeting of the Town Council, it was 


THE ELECTRICAL ENGINEER, APRIL 24, 1908. 


stated, on behalf of the Electricity Committee, that they had had to 
go into capital expenditure for the purpose of supplying the tramways 
with current, and it was on that account that they had charged them 
rather more (13d. per unit) than the minimum charge for energy to 
other motor users throughout the city generally. 

Greenock.—Replying to a letter from the town clerk of Greenock 
about two accidents to passengers on Greenock cars by electrical 
shock, the Board of Trade say that the Greenock Tramway Oompany 
have been advised that the connection between the trolley standard 
and earth should be of low resistance, and should be so fitted as to 
liberate a bell signal or a bell in addition to a cut-off switch. Steps 
are being taken to comply with this request. 

Perth.— At the last meeting of the Town Council the question of 
the signing of the agreement between the Town Council and the Perth 
and District Tramway Company as to the taking over of the anam 
was up for consideration. A motion was made to delay signing the 
agreement in the meantime, while an amendment was proposed that 
they sign the agreement. On a division the amendment to sign was 
carried by 12 votes to 6, one declining to vote. 

Tube Railway Bills Withdrawn.—The Clapham Junction and 
Marble Arch Railway (No. 1) Bill, the Central London Railway Bill, 
the Great Northern, Piccadilly, and Brompton Railway (New Lines 
and Extensions) Bill, the Metropolitan District Railway (Works) Bill, 
and the North-West London Railway Bill have now been withdrawn 
from this session. This, of course, was fully expected in view of the 
sitting of the Royal Commission on means of locomotion in the 
Metropolis. 

Cardiff.—A well-attended meeting of ratepayers of the Splott Ward 
has considered the question of the proposed reconstruction of the 
portion of tramway from the Monument, St. Mary-street, to Clare- 
road, along the Penarth-road. Two resolutions were adopted—first, 
in favour of running the cars from the Monument to Clare-road, and, 
second, to the effect that it be an instruction to the representatives of 
the Splott Ward to press for the construction of tne Meteor-street 
route to Routh Park. 

Dewsbury.—The Halifsx-road section of the electric tramway 
system in this district was opened on Saturday to the public, and was 
exceptionally well patronised. At present, however, the cars only 
run to about midway between Dewsbury and Heckmondwike. There is 
some friction between the British Electric Traetion Company and the 
Batley Corporation with regard to the lines at Staincliffe, and until a 
satisfactory arrangement is made the connection with Heckmondwike 
and Oleckheaton cannot be completed. 

Bolton.—At the last meeting of the Tramways Committee the 
borough engineer submitted plan and estimate of cost of doubling tbe 
tramway line from Princess-road to the Orown Hotel, Horwich, and 
the same was approved. A plan for widening Chorley Old-road tram- 
way near Doffcocker was also approved, and the Streets Committee 
were recommended to coneur in carrying out the improvement. 
Alderman Smith, chairman, was appointed to represent the committee 
on the Municipal Tramways Association. 


Aberdeen.—The difficulties in the way of the tramway extension 
to Torry ria South Market.strect, Guild-street, and Bridge-street 
having been removed, instructions have been given to Mr. Dyack 
(burgh surveyor) and Mr. Bell (electrical engineer) to proceed at once 
with the working plans of the whole route, and to prepare estimates. 
It is stuted that the extension may be fully equipped within two 
months, but the time within which the equipment can be carried out 
will depend entirely as to when the rails can be supplied. 


Coventry.—Circulars have been sent to a number of influential 
citizens asking them if they would be willing to become members of 
a committee which is being formed with the object of convening a 

ublie meeting to consider the tramways question in Coventry. It 
1$ said that several favourable replies have been received, together 
with offers of financial assistanoe to defray the cost of such a 
meeting, providing sufficient support is received to justify the move- 
ment. hat object the promoters think they can offect is not very 
clear. 

Morecambe.—With regard to the negotiations with the British 
Electric Traction Oompany for the proposed electrification of the 
Morecambe and Heysham tramway, that company has written statin 
that, as a Bradford firm and the Morecambe Tramways Company desir 
to enter into competition with the company in the matter, they desired 
to retire. It was their opinion that the business was not likely to 
be of such a remunerative character as to admit of their entering into 
competition. A committee has been appointed to go into the whole 
question. 

Light Railways.—The Light Railway Oommissioners have sub- 
mitted to the Board of Trade for confirmation an order made by them 
amending the Callington Light Railway Order, 1900. The sanction 
of the Board of Trade has been obtained to the scheme for the con- 
struction of a light railway from Leighton Buzzard over a route of 
194 miles to Hitchin, connecting the London and North-Western main 
line at the former town with the Midland at Harlington and the Great 
Northern at Hitchin. It is intended to commence the construction of 
the line without delay. 

Stirling.— At Tuesday's meeting of the Town Council the convener 
of the Electric Lighting Oommittee said the time had now come when 
the Council should make a forward movement in regard to the con- 
version of the tramway system. The Council had been negotiating 
for years with companies in regard to the matter, but so far they had 
not been successful. He asked that the Lighting Committee bave 
anthority to ascertain the cost of securing a good electric tramway 
service for Stirling and district under the management of the Corpora- 
tion. The proposal was unanimously agreed to. 

Railway Autocars.—In connection with the decision to connect 
the tyo Hartlepools with a fast motor service, the North-Eastern 
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Railway Company have recently placed a further order for two largo 
AT inder petrol engines, These engines, now nearing completion, 
have horizontal cylinders, and are designed to give 96 h.p. on the 
brake. The autocars are 53ft. long and 13ft. high, providing seating 
accommodation for 62 passengers. The cars, electrically illuminated. 
are fitted with electric brakes, may be driven from either end, and 
carry 50 gallons of petrol for a run of seven hours on end. 


Wednesbury.-—The difficulty which has existed between tho 
Corporation and the British Electric Traction Company for some 
considerable time has been settled as a result of negotiations between 
the Mayor and representatives of the company. Tho leases of the 
tramway lines at Wednesbury having expired, new terms had to be 
arranged, and it was on this point the hitch which led to a prolonged 
deadlock occurred. The terms of settlement are not stated, but it is 
understood that they are satisfactory to both sides, and that the work 
of electrically equipping the lines will be at once proceeded with. 


St. Pancras.—In view of the fact that there is frequent congestion 
of the traffic at the southern end of Hampstead-road, and consequent 
danger to life, owing to the narrowness of that thoroughfare, and 
having regard to the fact that the widening of that part of the road 
has been postponed for an indefinite period by the London County 
Council, it will be moved at the next meeting of the Borough Council 
that no tramcar or omnibus be allowed to set down or take up pas- 
sengers in any part of Hampetead.road south of Eden.street or 
Seaton-street, whichever may be considered the more desirable in the 
public interest. 


Rhondda.—There is every likelihood that the powers recently 
obtained by the Urban District Council to construct tramways in their 
district will eventually be transferred to the British Electric Trastion 
Company, who, it wlll be remembered, some years ago themselves 
sought powers to lay down a line to connect Pontypridd with Tony- 
pendy via their existing Pontypridd and Porth section. Among the 
points to be considered in the negotiations between the Council and 
the company are the question of the widening of the roads sanctioned 
by the Act and the amount of money disbursed in local expenses. Mr. 
Garcke is to meet a deputation of the Council to go into these matters. 


Valtellina Railway.— Messrs. D. Bruce Peebles and Co. inform us 
that their licensors, Messrs. Ganz and Co., have received an extension 
order for the Valtellina line for three locomotives, each capable of 
developing 1,700 b. h. p. when running at a speed of 40 miles an hour. 
Each locomotive will be fitted with four motors, which will be worked 
in cascade at 40 miles an hour for passenger service, and single opera- 
tion at 20 miles an hour for goods service. It is interesting to note 
that these are not only the largest electric locomotives ever ordered, 
but are of higher power and capable of inserting a larger draw-bar 
pull to any steam locomotive ever hitherto constructed on any line in 
the world. . 

Sydney (N.8.W.). —The railway authorities for New South Wales 
state that the conversion of the tramway system from steam traction 
to electricity is approaching completion. A few months will see the 
whole of the steam motors removed from the network of lines in the 
city and suburbs. One of the principal lines still remaining to be 
converted is that running through Redfern, Waterloo, and on to 
Botany. Workmen are now engaged in erecting the iron poles, and it 
is stated that the railway officers will probably be in a position to have 
the line worked with electricity as far as Bay-street in about a month's 
time. The extension of the electrical system to Botany will follow. 
There then only remains the line to Long Bay to be dealt with. 


Halifax.—The Tramways Committee have now decided to extend 
the tramways from the present terminus at Hipperholme to Hove 
Edge. This decision is welcomed by the residents in that part of 
Brighouse which is affected. The extension will take the tramways 
at least a mile nearer Brighouse, and it is expected the terminus will 
be near the Dusty Miller Inn. No doubt is entertained by the com- 
mittee that the Hove Edge line will be a financial success, as it will 
tap a large portion of the borough of Brighouse, and enable people in 
that neighbourhood to travel to Halifax at about half the fare charged 
by the railway SOR gre The tramway receipts for the year ended 
March 31 amounted to £61,342. 4s. 64. an average of 12 07d. per 
car mile. 

Proposed Motor Racing Track. — A proposal of large interest to 
motorists is at present claiming the attention of the Automobile 
Club. The idea is to build a motor racing track near to London. 
Negotiations have been in progress since the beginning of the year 
between the club and the owner of certain land at Purley, on the 
Warlingham side of the Brighton road. Terms have now been come 
to by which the club will have a right to hold meetings on 40 days 
during the As besides securing certain other privileges for its 
members. The new track will be a pleasant run from London, as it is 
situated about 12 miles out, and may be reached either by the main 
road or a slightly longer but more enjoyable route over Mitcham 
Common. 

Additional Traffic Returns.—Anglo-Argentine, £1,371 increase 
aggregate from Jan. 1 £57,778, increase £9,359; Barcelona 
Ensanche y Gracia, £207 increase; Barcelona, £41 decrease ; 
Brisbane, £122 increase (month of March, £10,816, decrease £120); 
British Columbia Electric (month of January), £1,340 increase ; 
Buenos Ayres and Belgrano Electric, £3350 increase (month of 
March, £15,536, increase £1,346); Calcutta, £534 increase; Ca 
Town (month of March), receipts £16,730, expenditure £8,629; 
Isle of Thanet Electric, £135 increase; Mexico Electric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£226 increase; Port Elizabeth (month of March), receipts £4,235, 
expenditure £2,232. 


South African Order.—The Electric Railway and Tramway 
Carriage Works, Limited, of Preston, have just been awarded an 
important contract for railway rolling-stock for the Rhodesian Railway 
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of South Africa. The order consists of special carriages for the use of 
officers of the line. The plans provide for comfortable accommodation 
by day and night, and they are, therefore, to be fitted with kitchen, 
dining, sleeping, and office rooms, lavatories, etc. The carriages will 
have steel underframes, the most modera type of running gear, vacuum 
brakes, etc., and all woodwork will be chiefly of teak, finished in its 
natural grain. Delivery is an important item of the contract, and it 
is expected the carriages will be built, boxed, and packed ready for 
delivery by Aug. 15. i 

Manchester.— An inquest was held before Mr. L. J. Aitken, the 
acting city coroner, on Wednesday, on the body of Sarah Smith, who 
was knocked down and killed by an electric car in the London-road on 
Tuesday. A passenger on the car said that no blame could be attached 
to the driver, who did his best to warn the woman. Mr. Aitken: ‘‘ It 
is clear the accident was no fault of the driver, but I think some better 
way of saving life might be found than these ‘cow-catchers.’’ Mr. 
Bell, who appeared on behalf of the Corporation, said that the '' cow. 
catchers " were Pp being replaced by what was considered a better 
device. ‘‘ But," he added, ''*cow-catchers' have been sanctioned by 
the Board of Trade." Mr. Aitken: I don't think they are safe 
things for human beings ; they might be safe for a cow." A verdict 
of accidental death was returned. 

Brighton.—The Town Council on Wednesday had before them a 
report recommending that an agreement be entered into with the 
London, Brighton, and South Coast Railway Company for the with- 
drawal of the company's opposition to the Corporation Bill before 
Parliament on the condition that the committee purchased from the 
company the Terminus Hotel, just outside the station gates, for 
£10,000. It was proposed to pull down the hotel and make a new 
road on the site, to connect a contemplated tramway route from the 
railway station to Dyke-road with the proposed tramway from Queen's- 
road to the 5 A heated argument arose over the closing of 
the upper end of Trafalgar-street, which the scheme involved, and 
opposition to this part of the proposal eventually led to a rejection 
by a small majority of the whole scheme. 

Newport (Mon.).—At the last meeting of the Corporation the 
Ohairman of the Electricity and Tramways Committee referred to 
the successful opening of the electric tramway service on the previous 
Thursday. They had since been catering for the holiday traffic, and 
it was interesting ta compare the takings this year with last year. 
On Thursday, when the electric cars started at 2 p.m., the takings of 
all the cars (including the horse cars) was £79. 18s. 44d., as compared 
with £47. Os. 6d. on the corresponding day of last year; Friday, 
£146 4s. 84d., compared with £61. 10s. 11d.; Saturday, £94. 6s. 10d., 
compared with £72; and Monday, £167. 8s. 04d., compared with 
£108. 4s. 10d. On the question of insurance, the committee proposed 
to carry out a scheme of insurance itself, by setting aside 24 per cent. 
of the gross takings towards an insurance fund. 


Birmingham.—The Tramways Committee have adopted by five 
votes to four a recommendation to the Council not to accept the offer 
of the British Electric Traction Company to lease for 24 years the 
city trams at a proportion of the gross profits with a minimum 
payment, reaching, after the electrification, to £21,000 per annum, 
and at June, 1911, to £33,000 per aunum. A public meeting of the 
burgesses of Bordesley Ward has passed the following resolution : 
That this meeting of burgesses of Bordesley Ward is of the opinion 
that the leases of the city tramways should not be renewed to any 
company, but that the interests of the ratepayers and the city 
generally will be best served by the City Council owning and con- 
trolling the trams, and therefore urges its representatives on the City 


Council to vote in favour of this policy when the ma tter arises in the 
Council.” 


Leeds-to-Guiseley.—The Board of Trade have communicated to 
the Yeadon District Council the conditions on which they are grant- 
ing the provisional order for the tramways asked for by the Horsforth 
District Council and the London and Birmingham Trust, Limited. 
The Board express the opinion that as the Leeds and Guiseley pro- 
moters have formulated their scheme urder the Tramways Act of 
1870, the 7 are entitled to through communication between those 
places, and that no claim of any intervening local authority should, 
subject to the „ of the Tramways Act be allowed to deſeat 
this purpose. Short of this, however, the Board are desirous in every 
practicable way to secure to the Horsforth urban district the largest 

ible advantages to be derived from a good understanding with the 
eeds Corporation, and the inter-working of the lines of the Corpora- 
tion and of the Urban District Council. 


Sunderland. —New tramway offices are to be erected at the Wheat 
Sheaf at a cost of about £4,700. The building will include a 
recreation-room for the men. A Bradford syndicate applied to the 
committee to consider the advisability of leasing the right to carry 
parcels on the cars. The syndicate intended to institute a parcels’ 
collection and delivery business in the town, and they wished the com- 
mittee to carry a basket on each car for the purpose of holding the 
parcels, the staff of the syndicate to collect and deliver them. The 
committee decided at their last meeting not to grant the application. 
It was decided to write to the Board of Trade with a view to having 
the average speed at which the cars may be run raised. The price 
paid per unit for electric current to the Lighting Committee was again 
mentioned, and Mr. J. F. C. Snell, the electrical engineer, was 
instructed to prepare a report showing what it cost to produce the 
current and the price at which it could be sold. 


Bradford.—The Traniways Committee have for some time been 
negotiating with the Board of Trade with a view to obtaining the 
sanction of that department to a higher speed limit on the city tram- 
ways. Major Pringle, R. E., visited Bradford last week with the 
object of enquiring into the concession usked for, and in the company 
of Mr. O. J. Spencer (manager), and other members of the staff, he 
went over and inspected all the sections, It is understood that the 


inspector will make a number of recommendations to the Board of 
Trade, the effect of which will be appreciably to accelerate travelling. 
Most of the lines will be benefited by the alterations, but particularly 
will there be an improvement on the Horton section. The maximum 
rate of speed at present allowed is eight miles an hour. It is under- 
stond that Major Pringle will recommend that this shall be raised to 
12 miles an hour, and that on those parts of the lines where on 
account of a measure of risk the drivers have been limited to four or 
six miles the rate shall be increased to six and nine respectively. 


Sheffield.—On Friday afternoon Major R. W. Pringle made an 
inspection of several N extensions in Sheffield. He traversed 
the new length of line from West Bar to Hillfoot Bridge, a distance of 
over one mile; the extension of the Chesterfield-road section from 
Woodbank-crescent to Chantrey- road, Woodseats, about five furlongs ; 
the line round Hillsborough Park, connectingthe Hillsborough and Peni- 
stone road sections, about seven furlongs ; and several shorter lengths, 
including doublings in Abbeydale-road and Penistone-road, extra 
junctions in Blonk-strect and Batley-street. The inspection, which 
related to the track only, was of a satisfactory character. It is of 
interest to note that the reconstruction of the Hillsborough route is now 
approaching completion. The part remaining to be inspected is the 
track from Shalesmoor, along Infirmary-road and Langsett-road, to 
Hillsborough Bridge, but of this there is only a little to do, anda few 
weeks’ work will see it completed. The Board of Trade have recently 
given sanction for the running of the cars on several sections at speeds 
higher than ure at present allowed. 


West London Tramways.—The returns which have been made 
up as to the number of passengers carried during the Easter holidays 
on the 30 miles of electric tramways now operated in the West of 
London by the London United Tramways Company. show that the 
total for the five days from April 10 to April 14 inclusive was 
1,001,0C0, the figures for the different days being as follows: Good 
Friday, 206,000 ; Saturday, 178,000 ; Easter Sunday, 168,000 ; Easter 
Monday, 299,000 ; Tuesday, 150,000. During the busiest hours of 
the traffic the company had their entire stock of 300 cars at work, 
and the highest number of passengers carried by any one car was 
1,700 on Good Friday and 2,250 on Easter Monday. The average per 
car per day in ordinary circumstances is 1,000. ‘The total number of 
journeys made by the cars on Easter Monday was 2,235, and the total 
number of miles run was 32,016, giving an average of a little over 
130 miles per car. The average for the old horse cars employed before 
the 1nauguration of the electric trolley system was 50 miles per day. 
The average receipts per passenger on the entire system for the days 
mentioned increased from 14d. to 2:05d. 


Stoke Newington.— An agreement has been arrived at between 
the Borough Council and the promoters of the City and North-East 
Suburban Electric Railway Bill, 1903, to the following effect : (1) In 
the event of a station being erected on the scheduled site in the 
borough, opposite Cazenove-road, tlte company, if so requested by this 
Council, shall purchase and hand over to the borough free of charge 
an area of land not exceeding 600 square feet, on which the Council 
shall erect public lavatories within two years of such handing over; 
(2) the actual portion of the site to be reserved to be arranged between 
the engineer to the company and the borough surveyor, and, failing 
agreement, the matter to be referred to arbitration ; (3) if the Council 
shall exercise its powers as above, it shall assist the company in 
obtaining permission to bring the main frontage line of the premises 
to be acquired for the station forward 35ft., measured towards Stoke 
Newington- road, from the present frontage line of the buildings now 
erected on the site; (4) if the Bill be passed into law during the 
present session the company, if required by this Council, shall apply 
at its own cost to Parliament in the next session for authority to sell a 
portion of their electrical current to the Oouncil. 


New Issue.—The directors of the Peterborough Electric Traction 
Company, Limited, announce the issue of £20,000 44 per cent. first 
mortgage debenture stock and 4,000 6 per cent. cumulative preference 
shares of £5 each. The company have an authorised share capital 
of £60,000, of which £20,000 has been issued in ordinary shares and 
paid up. The prospectus states that the company was formed in 
August, 1902, and has agreed to purchase from the British Electric 
Traction Company, Limited, the undertaking authorised by the 
Peterborough and District Light Railways Order, 1900, comprising 
lines of a route length of about five miles. These lines have been 
constructed and equipped on the overhead system of electric traction 
as tramways, and are now open for traffic. It is estimated that the 
capital expenditure on the lines will amount to £59,500, which 
includes £1,599 pavable to the British Electric Traction Company for 
the transfer of the order and £5,790 payable to the same company 
for carrying out the works of construction and so forth. The deben. 
ture stock constitutes a first charge on the whole property and under. 
taking of the company, and is redeemable at £105 per cent. after 
July 1, 1913. at the company's option. The British Electric Traction 
Company has agreed to underwrite the present issue for a commission 
of 5 per cent. 

The Motorman. —The instruction which the drivers in the employ 
of the London County Council on the South London tramways ar: 
receiving in the drivimg and control of electric cars should full: 
qualify them to take charge of the electric service when it is opene | 
on the 15th of next month. Ever since January a school" has be: u 
in existence at the depot on Streatham-hill, and by the time th: 
Prince of Wales formally opens the electric lines practically the wbo'« 
of the drivers on the routes concerned will have graduated therein. 
The use of the electric mechanism is first taught at the depót school, 
under the superintendence of Mr. W. G. Rackham, an electrical engi- 
neer of a quarter of a century's experience. Here are fitted up & 
number of controllers, duplicates of those which are used on the oars, 
The men study the dial-plates, learning how to regulate speed and to 
use, if required, the electric brake which will pull up the car in a 
space of 2ft. Near by, to the right, is the ordinary wheel-brake, and 
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Axbridge.—Mr. Powell, C. E., has been asked to invite tenders for 
installing the electric ligbt, and application will be made for a loan of 
£850 to meet the expenses of the scheme. 


Hastings.—At the meeting of the St. Matthew's, Silverhill, Vestry 
on Easter Monday, the rector, the Rev. H. Foster Pegg, mentioned 
the possibility of installing electric light in the church. 


Long Eaton.—The Urhan District Council have decided to raise a 
loan of £1 600 for extension of electric mains, and to apply for sanc- 
tion to borrow a further £5,000 for extension of the electric station. 


Skelton.—The agent for the National Telephone Company is 
arranging for a national telephone office at Skelton. It is proposed 
to continue the Guisborough branch through to Skelton if sufficient 
support can be obtained. 


Electrical Starting Machine.—4An experiment was made with an 
electrical starting machine at Epsom on Tuesday. The apparatus has 
been fitted by the officials of the Epsom Electrical Works, by which 
the energy will be supplied. 

Jedburgb.—The plans for the generating station in Jedburgh, pre- 
pared by Mr. Purves, C. E., Edinburgh, on behalf of Messrs, Crompton 
and Oo., have been passed by the Dean of Guild Court, and the work 
is to be proceeded with at once. 


Sunderland.—The Corporation Electric Lighting Committee have 
decided to recommend the Council to allow the Sunderland Co-opera- 
tive Society a discount of 45 per cent. upon a minimum consumption 
of current, day and night, of 10,000 units per quarter. 


Aberdeen.—At the last meeting of the Lighting and Fires Oom- 
mittee the electrical engineer submitted a statement showing the total 
cost of installing the electric light in Union-street, Holborn-street, 
Castle-street, Justice-street, and Belmont-street to be £1,280. 


Rattray.—A committee, consisting of Bailies Sim and Adamson, 
ex-Bailie Bell, and Messrs. Nicoll and Farquharson, has been 
appointed to confer with à committee from Blairgowrie Town Council 
anent the introduction of the electric light to the two burghs. 


Cuba Submarine Telegraph Co. — For the half-year ended 
Dec. 31 last the directors recommend a dividend at the rate of 5 per 
cent. per annum and a bonus of 4s. per share, and an addition of 
£16,000 to the reserve fund, leaving £6,477 to be carried forward. 


Melrose.—The Dean of Guild Oourt have passed Messrs, Orompton 
and Oo.’s plans for the generating station connected with the electric 
lighting works for Melrose burgh, as prepared by Mr. W. T. Purves, 
O.E., Edinburgh. The work is to be proceeded with immediately. 


Primary Battery Liquidation.—Our readers will be pleased to 
note from our advertisement columns that the recent liquidation 
betwoen the Universal Battery Company, Beckenham, and the Patent 
Exploitation Company, Limited, has been settled by mutual agreement. 


New Agenoy.—The Lister Electric Manufacturing Company, 
Dursley, Gloucestershire, have appointed Messrs. Pinching and 
Walton, 52, Oannon-street, E. O., their sole representatives for London 
and the South for the sale of their specialities in dynamos, motors, etc. 


Loughborough.—The Town Oouncil are consulting Mr. C. H. 
Gadsby with regard to what modification in the capital cost of an 
electricity scheme for the borough could be effected by utilising the 
water-gas plant at the gasworks for obtaining producer gas for power 
purposes, 

Cambuslang.—The Board of Trade have issued a provisional 
order to the County Council of Lanark, whose address is the Count 
Offices, Hamilton, authorising them to supply electrical energy for all 
public and private purposes within the special lighting district of 
Cambuslang. 

Edinburgh.—The Cleaning and Lighting Committee have decided 
upon the extension of the electric light to all the car termini, includ- 
ing the horse route to Gilmore-place. They also recommend the full 
lighting of the city streets during the summer months, instead of 
only partially as formerly. 

Eastern Extension, Australasia, and China Telegraph Co.— 
The directors propose a dividend for the quarter ended Dec. 31 last of 
2s. 6d. per share, together with a bonus of 4s. per share, or 2 per 
cent , making a total distribution of 7 per cent. for the year 1902. 
The dividend and bonus will be paid on May 7. 


Bedwellty.—At a meeting of the District Council on Saturday 
the clerk (Mr. J. A. Shepard) read a letter from the Board of 
Trade relative to the enquiry recently held at Cardiff as to the 
Council's application for a provisional order for the electric lighting of 
the district. The Board stated they had decided not to support the 
application. 

Bideford.—The Town Council have decided to give the Bideford, 
Westward Ho! and Appledore Railway Company power to apply for a 
provisional order for the supply of electricity to the town in accord - 
ance with the terms of the agreement drawn up between the repre- 
sentatives of both bodies at the recent inspection of Tramway No. 1 
by Colonel Yorke. 

Huddersfield. —During the three months ended March 31, 1,177 
puo of primary and 457 yards of secondary main have been laid, 

ringing up the totals to 78,327 and 56.794 yards respectively. The 
increases during the month were as follows: 22 consumers (total 1,754), 
4,951 lamps connected (total 122,533), 42,146 units metered. The 
accounts amounted to £1,699. 6s. 6d. 

Chester.—The cost of lighting the workhouse by gas was discussed 
last week, and it was stated that & committee had been formed to take 
the matter of substituting electric lights for gas lights in hand. It is 
thought that if the electric light was taken up, the Corporation would 
extend their cables in the direction of the workhouse, The question . 
of a separate plant was also mentioned, 


overhead, under what would be the eaves of the car, are the circuit 
breskers, or main switchers. After theoretical practice tho driver- 
students usually pass out into the dept to a little bit of rail experi- 
mentally fitted. up. Here they practice starting and stopping, but 
they get more practical experience in trial spins beside Clapham 
Common in the smal! hours of the mornings. The road between the 
Plough at Clapham and the distant suburb of Tooting offers a fa'r 
variety of gradients, with a number of points and curves, and some 
tolerable declivities at Balham-hill and Tooting-hill. Some 400 men 
are passing through the school, in sections, and it is satisfactory to 
` ae that they are turning out well, and proving apt and intelligent 
pupus. 

Bolton.—A conference of representatives of the Bolton Corporation 
and the South Lancashire Tramways Company was held at the Bolton 
Town Hall on Tuesday to consider the question of carrying goods on 
the new electric tram system between Liverpool and Bolton, and also 
the necessity of linking up the system so as to make a through service 
from Liverpool through Bolton or via Little Hulton and Walkden to 
Manchester. The carriage of goods, particularly cotton, between 
Liverpool and Bolton has long given rise to difficulty and delay, 
whilst the railway rates charged have been a constant source of irrita- 
tion to spinners, shippers, and manufacturers. Although it has been 
possible to ship direct from Alexandria to Manchester, the cotton has 
to be conveyed from Manchester to Bolton by road or by the Bridge- 
water Canal, both of which systems are slow and costly. Itis expected 
that the new electric tram service will solve the difficulty so far as 
spinners and manufacturers are concerned, and at the same time prove 
advantageous to the South Lancashire Tramway Company and to the 
Corporations of Bolton, Liverpool, Manchester, and Salford. At the 

resent time the tramways are at a standstill, and therefore unpro- 

uctive, from midnight until five o’clock each morning, and it is 
proposed to utilise the service between these hours for the carriage of 
cotton and other goods. Cotton bales can be unshipped at the “Jocks 
and transferred to the tramway wagons, then run straight through to 
Bolton and deposited in a teceiving warehouse in a convenient place 
sufficiently central to serve a wide area. At present the trams do not 
ran through to Manchester, but by passing through Bolton the Farn- 
worth lines could be utilised as far as Olifton. Between here and 
Pendlebury there is a break in the track, but this it is proposed to 
connect up as soon as possible. The unconnected length only covers 
about two miles, and when this is completed and the lines from Man- 
chester through Bolton and to Liverpool can be used for goods carriage 
it is claimed that the result will be highly beneficial to all the inter- 
mediate towns. 

Huddersfield.—The accounts of the tramways undertaking for the 
12 monthe ended March 31 last reveal a loss on the year's working of 
£8,739. 17s. 1d. Including tbe cost of the accident which occurred 
on the system in June last, amounting to 23, 396. 11s. 11d., the 
total deficiency for the year is brought up to £12,136. 9s. To meet 
this loss it has been decided to levy a 7d. rate 1n the next financial 
year. Taking the figures for the electric lines in Huddersfield, the 
total receipts for the 12 months amounted to £54,076. 12s. 10d., the 
miles run were 1,274,112, and the receipts per car mile were 10°18d. 
The total expenditure, after paying interest and sinking fund charges 
(£24,089. 18s.) and allocating £8,234. 18s. ld. to depreciation, 
amounted to £65,645. 9s. 11d. Thus, while the receipts amounted 
to only 10°18d. per car mile, the expenditure was 12 37d. per car mile, 
or & loss of 2°19d., which, together with a loss of 2:85d. per car mile 
on the steam lines, represents the total deficiency of £12.156. 9s. In a 
memorandum attached to the unts the following figures are givon: 
amount of deficiency for year ended March 31, 1901, £10,100. 4s. 8d.; 
deduct amount transferred from depreciation account, £5,0C0, leaving 
balance carried forward, £5,100. 4s. 8d.; add deficiency for year ended 
March 31, 1902, £9,144. 19s. —total, E 14. 245. 3s. 8d.; deduct amount 
of rate in aid equal to Jd. in the £, £5,209 ; balance carried forward, 
£9,036. 38. 8d.; deficiency for year ended March 31, 1903, £8,739. 
17s. ld., add cost of Almondbury accident, June 28, 1902, £3,396. 
11s. 11d.— total, £12,136. 9s.; present debit balance, to be dealt with 
by rate in aid or otherwise, £21.172. 12s. 8d.; depreciation account, 
present credit balance, £16,445. 18s. 11d. The accounts were brought 
up at a meeting of the Borough Council on the 15th inst., when s 
discussion took place on the proposal for a 7d. rate in aid of the tram- 
ways, in the course of which a councillor described the estimates as 
being the blackest budget the Oorporation had ever had. An amend- 
ment to reduce the proposed rate by 1d. was rejected, and the 
resolution ultimately adopted. 


LIGHTING AND GENERAL. 


Glasgow.—The Electricity Oommittee of the Corporation are con- 
sidering the letting out of electric motors on hire. 

Westminster.—The St. George's (Hanover-square) Guardians have 
abandoned their proposal to wire the Fulham-road Workhouse. 

New Zealand Electrical Syndicate.—The directors propose a 
dividend of 10 per cent., less income tax, on the ordinary shares. 


Nairn.—Tbe Town Council on Monday agreed to enter into further 
negotiations with Messrs. Crompton as to the introduction of electric 
lighting. 

Change of Address.—The Newcastle address of the St. Helens 
Cable Company, Limited, is now Imperial-buildings, Westgate-road, 
Newcastle-on-Tyne. 

Swansea Telephones.—[t is expected that subscribers will be 
connected up during this week. There are between 400 and 500 
subscribers up to date. 

City Temple.—While Dr. Campbell is in America in July and 
be mm the City Temple will be closed for installation of electric 
light and better ventilation. 
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Great Northern Telegraph Co.—The directors propose a final 
dividend of 15s. per share, making 25s. per share for the year 1902, 
transferring £55,555 to reserve and renewal fund, £16,666 to renewal 
fund for cable steamers, and £105,000 to dividend equa‘isation fund, 
leaving £66,598 to be carried forward. 


Barnstaple.—An action is pending against the Town Council in 
regard to the electric light undertaking, Mr. O. E. R. Chanter rsising 
the point that the Council have exceeded their powers by carrying out 
wiring and fitting up consumers’ premises. The Council have con- 
sidered a report bearing on a suggestion for settlement, and have 
decided to delend the action in the usual course. 


St. Marylebone.—At last night's meeting it was proposed to 
appoint an Electiic Supply Committee, to consist of 10 members, with 
the Mayor and the chairmen of General Purposes, Works, and Finance 
Committees as ex-officio members, as follows: W. Bailey, Lieut.- 
Oolonel M. A. Blumenthal, E. R. Debenham, A. H. Garrould, P. 
1 E Leaf, J. A. Michell, J.P., G. Paxton, W. Reynolds, and 
J. Sparks. 


Carnarvon.—On Wednesday the Town Council signed a provisional 
agreement for the introduction of an electric lighting scheme for the 
town. The Council is to provide the capital, and the scheme will be 
worked by a company, who are to pay interest on the sinking fund, 
and the Council will have the option of taking over the works in a 
certain number of years. The agreement will be submitted for 
confirmation to the next Council meeting. 


Sandringham.---We understand that the Singer Company have 
been entrusted with an order for an electric light installation at 
Sandringham, which includes the erection of a generating station. 
The gas is to replaced by electric light throughout the estate. A 
subsidiary contract has been given to Messrs. Whitaker Bros., of 
Dudley, to instal the electric light in the church, technical schools, 
and the park house on Sandringham Estate. 


Taunton.—The members of the Electric Lighting Committee of 
the Town Council who tendered their resignations last month have 
now, with the exception of Alderman Goodland, decided to continue 
to serve the town. Alderman Goodland states that the reason he 
persists in his resignation is that he had determined to resign before 
the matter was raised in the Council, but he will still be willing to 
give the committee the benefit of his advice at any time. 


Berwiok.—4A deputation from Berwick-on-Tweed, consisting of 
Alderman Marshall, Councillor Edminson, Councillor Greenwood, and 
Mr. R. Dickinson, road surveyor, recently visited Hawick for the 
parpos of obtaining information as to the experiment of lighting 

awick streets by means of electricity supplied by the Urban Electric 
Supply Company. The same company are erecting works at Berwick. 
and have made an offer to the Corporation as to the lighting of the 
streets, 

London Gazette.—The partnership existing between W. Oxley, 
G. H. Oxley, L. Oxley, and T. Spir (trading as Spir and Co.), elec- 
trical ML ale 359 and 341, London-road, Sheffield, has been 
dissolved by mutual consent. A receiving order has been made out 
in the estate of H. South, electrical engineer, 43, Rathbone-place, 
Oxford-street, London, on creditors’ petition. The first meeting in 
the estate of the above will be held on May 1, at 12 noon, at Bank 
ruptoy-buildings, Carey-street, W.C., and the public examination on 
June 9, at 11 a. m., at Bankruptcy-buildinge, Carey-street, W. O. 


Stock Exchange.—The Stock Exchange Committee have appointed 
May 6 special settling day for Automatic Telephone Company (1903) 
4.000 preference shares of 2s. 6d. each, fully paid, Nos. 1 to 4,000, 
524,568 ordinary shares of 2s. 6d. each, 2s. 4d. paid, Nos. 47,941 to 
512,508, and 255,899 ordinary shares of 2s. 6d. each, fully paid, 
Nos. 572,509 to 608,207. The committee have been asked to allow 
Primitiva Gas and Electric Lighting Company of Buenos Aires 
further issue of £70,000 4 per cent. first debentures of £100 each, 
Nos, 4,001 to 4,450 and 5,001 to 5,250, to be quoted in the official list. 


Calcutta Electric Supply Corporation.—This Company was 
registered in 1897, but not until 1899 was it in a position to sell 
current. It was originally anticipated that the supply would be 
mainly for lighting, but the sale of power for driving punkahs, etc., 
has proved much more important, and a large day load has been 
secured. A dividend of 5) per cent. was paid for 1900, and one of 
6 per cent. for 1901. It is now announced that the total distribution 
for 1902 is to be 64 per cent., though the capital has been increased 
nearly 50 per cent. during the past two years. The present price of 
the £5 shares is 75. 

Cheltenham. —Mr. M. K. North has held an enquiry into an appli- 
cation by the Corporation for sanction to a further loan of £14,000 
for the supply of electrical energy. The loan is required principally 
for the extension of supply in different parts of the town, and a small 
portion for publie are lighting. Mr. Kilgour, the borough electrical 
engineer, explained that £155,302 had already been expended on the 
undertaking. and that of these loans £132,390 was still outstanding. 
The net profit on the present year was £8,000, which a company 
would have divided in dividends, but as this was a municipal under- 
taking the whole of this sum, with £900 more, had to go to iuterest 
and sinking fund. 

Middleton.—Mr. J. C. Pottinger held an enquiry on Wednesday 
into the application of the Corporation for powera to borrow £6,000 
for money overapent on the electricity works and to make provision 
for the future. It is estimated that during the coming year the 
output would be 1,000,000 units, on account of the extension the 
Manchester Corporation were making of their tramway from Middleton 
to Middleton Junction. The engineer (Mr. Pauls) said the balance- 
sheet was not yet prepared, but he ronghly calculated that the accounts 
for the past year just balanced after paying all expenses, such as 
interest, sinking fund, etc., which is most favourable, as this is only 
the first year of the department's work, 
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Epsom.—The Lighting Committee reported to the last Council 
meeting that a letter had been received from Mr. R. W. Part- 
ridge, stating that the Horton Asylum Sub-Oommittee considered 
that Horton-lane and the footpath in which the back gate to the 
Horton Asylum was situate, should be provided with public lighting. 
The committee was informed by the resident engineer that to Er 
out the whole of this work would involve a capital outlay of £1,104, 
and as there were no funds available for this purpose, the matter was 
referred to the Council for consideration. If adopted, this extension 
of public lighting would entail an annual expenditure of about £200. 
Eventually the matter was referred back to the committee to consider 
and report. 

Stepney.—At the last meeting of the Borough Council the Elec- 
tricity Committee reported, for the information of the Council, that 
the chimney shaft at the electricity works has been erected and the 
economiser chamber, flues, and cableway have been constructed, and 
the whole of the work has been maintained for the required period to 
the borough engineer's entire satisfaction by the contractors, Messrs. 
Wilson Bros., of 31, Berens road, Kensal Rise, W. The work was 
commenced in November, 1900, completed in December, 1902, and 
the term of maintenance expired in March, 1903. The estimated cost 
of the works was £10,000, and the actual cost £10,974. 19s. 5d., 
this latter sum being less than the amount of the accepted tender 
(£11,178) by £203. Os. 7d., which has been deducted in respect of 
omissions. 

Dutch-German Cable.—Reuter’s Washington correspondent wires: 
After mature consideration the Navy Department has informed the. 
State Department that it has no objection to the landing of the pro- 
jected Dutch-German cable at Guam, in the Ladrone Archipelago. 
Instructions have accordingly been issued by the State Department 
sanctioning the landing of the cable. The cable referred to is that 


provided for in the convention concluded a year ago between Holland 


and Germany, and for which those two countries agreed to nta 

joint subsidy. It is to connect Menado in the Celebes with the pro- 

jected American cable to the Philippines by way of the Pelew Islands, 

which belong to Germany, and ita importance to the two contracting 

Powers lies in the fact that it will aflord communication with their 

5 in the Eastern seas independently of cables touching 
ritish territory or controlled by British companies. 

Cardiff.—Mr. A. Ellis, in his report on the tenders and specifica- 
tions for the supply of electric wiring und telephones for the new town 
hall and law courts, estimates the contract sum to be £6,968. This 
has been adopted, subject to as many reductions as ible being 
made. On Tuesday the Lighting Committee decided that the sums 
in reserve of £500 and £900 odd left out of the Ferranti damages 
should be considered as a reserve fund, and the interest on them 
placed to the credit of the Lighting Committee, so that in case of 
exceptions] accident, such as had occurred in other towns, the cost 
would not have to he defrayed out of the year’s profits. Mr. Ellis 
subsequently invited the committee to consider the advisability of 
purchasing a new main to be laid from the Roath power station to the 
Hayes, with a view of meeting the increased power, and which was 
absolutely necessary. He submitted tenders for the same, and it was 
decided to purchase one of similar quality to the mains already laid, 
at a cost of over £5,000. 

Londonderry.— At a special mecting of the Corporation on Tuesday 
the following resolution was discussed, and defeated by 22 to 12: 
That the following resolutions be resviaded—viz.: (1) Resolution 
adopted at a special meeting of the Council held on April 26, 1901— 
viz., that we adopt the report of Sir William Preece of Feb. 1, 1900, 
and proceed immediately with the carrying out of the scheme advised 
by him for the supply of electric light and power to the whole city, 
and that an application be made for a loan of £35,000. (2) Resolution 
adopted at a quarterly meeting of the Council held Jan. 23, 1905— 
viz., that the scheme for private lighting and power adopted by the 
Council and sanctioned by the Local Government Board be carried out 
by a committee composed of all the members of the Council, and to 
be called the ‘Private Lighting and Power Committee, and to be 
subject to the orders of the Corporation affecting standing committees. 
All the acts of the committee to be subject to approval by Council. 
The Council at its first meeting to elect a chairman, and that the 
private lighting and power scheme be not proceeded with." 


Portsmouth Telephones.—We have received a very handy little 
volume giving a list of subscribers and other information with regard 
to the Corporation telephones at Portsmouth and district. The 
manager and engineer of the undertaking is Mr. C. M. Gardner, 
A. M. I. E. E., and Mr. A. R. Bennett, M. I. E. E., of Glasgow, is the 
consulting engincer. The Portsmouth Evening News recently inter- 
viewed both these gentlenien, and after congratulating Councillor 
Dittman and his colleagues upon the wisdom and courage they have 
displayed, made the following comment: ‘‘In the face of unparalleled 
opposition and misrepresentation, the Oouncil determined to provide 
the public with a much cheaper and a better service than the only one 
available and they have succeeded beyond their most sanguine 
expectations. The work, notwithstanding many unexpected diffi- 
eulties, has been carried out within the modest estimate of Mr. 
Bennett, the engineer, and the service is so excellent in character, that 
tho number of applications is in excess of the accommodation provided. 
Originally only 240 lines were intended. This number has already 
been exceeded, and additional orders are being received daily ; 969 
subscribers have been actually connected, and 323 are in order. The 
number connected includes 24 in Fareham, 47 in Gosport, and 8 in 
Cosham, and in addition there are 15 junction wires joined up. In 
the course of the above-mentioned interview, Mr. Bennett said an 
interesting point in connection with the Gosport line is that it is the 
longest junction line in Great Britain. Although Gosport is only 
separated from Portsmouth by a narrow strip of water, the town hali 
and the switch-room at Gosport are 184 miles apart, and there are 
many trunk lines much shorter than that. 
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Bo'ness.—Aíter a lengthy discussion, the Council st their last 
meeting carried a vote in favour of a draft agreement with the National 
Electric Wiring Company, Limited of London, in which it is proposed 
that the company should become contractors to the Town Oouneil in 
carrying out the provisions of the electric lighting provisional order. 
By the adoption of this agreement the proposed installation will be 
established and worked for the benefit of the burgh without financial 
risk to the Corporation. The Special Lighting Committee have been 
authorised to take preliminary steps for the acquisition of a site for a 
generating station, for the selection of a consulting engineer, and 
otherwise as may be deemed neoessary, and to report to the Council, 


Hereford County Asylum.—A report has been refeired to a 
special committee stating that the electrical and heating installations 
have been completed, and that the cost has been discharged out of 
the moneys already provided. The report continues as follows: ‘‘ Ths 
fire office in which the buildings, etc., are insured, whilst temporarily 
accepting the present risk, refuses to renew the policy on the ground 
that the electrical work has been done in an unsafe and unsatisfactory 
manner, and this opinion is entirely confirmed by two independent 
electrical engineers whom the committee have consulted. They 
advise the removal of the present boilers and electrical machinery to 
a new building to be erected on a site pointed out, the erection of 
a new chimney shaft, an additional boiler, and the rewiring of the 
building. The estimated cost of the work is £6,000, a vote for which 
amount the committee ask the Oouncils to. pass, payable in the 
following proportions : county, £4,900 ; city, £1,100—total, £6,000.” 


Conway.—A deputation from Deganwy recently waited on the 
Council with regard to an electric light supply. The requirements of 
the Council were permission to lay wires acroes, over, or through 
public roads for the supply of electricity to consumers. Their iuten- 
tions were to lay down an electric lighting plant, the motive ahis by 
gas from the town mains, and to lay cables overhead or underground 
where necessary, subject to the sia wayleaves, Should the Oorpora- 
tion at any time feel inclined to establish a similar undertaking, the 
deputation would be prepared to hand over to them such works as 
might be established by them at an equitable price, such price to be 
decided upon by any competent authority agreed d. They 
requested that a special meeting of the Oonncil be called for the 
pur of dealing with the question at an early date. The town 
clerk has been instructed to ask for a tracing showing the electric 
station and the direction in which the Council propose to supply 
current. 

Bury $t. Edmunds.—The electrical engineer, Mr. L. P. Greig, in 
his last report upon the progress of the works says: Last year it was 
estimated the cash received by this department to March 31, 1903, 
would amount to £1,485. The amount actually reccived, however, 
amounted to over £2,000. The number of consumers had increased 
from 94 to 141; lamps from 4,386 to 5,261; motors from 43 h. p to 
81 h. p.; units sold from 39,935 to 67, 746 (not including public lamps); 
public lamps, 8 arcs and 119 of 16 c.p. to 14 arcs and 400 of 16 c.p. 
The waterworks motor had been pumping the water since March 31, 
and had given every satisfaction. The engine-room had been so far 
completed that the foundations of the new engine and dynamo only 
remain to be done. The new cable for the new lampe in the Avenue- 
approach has been started. The whole of the system is very satis- 
factory. A discount of 84 per cent. for lighting will be allowed 
consumers if the charge is paid within a month after the delivery 
of aoe age ae The cost of street-lighting last year amounted to 
£773. 9s, 2d.” 


Superheated Steam.—Messrs. Easton and Co., Limited, have 
secured the order for a complete plant to work with highly super- 
heated steam on the Schmidt system for the Gildenburg Brick Oom- 
pany, of Peterborough. The plant in question consists of boiler, 
superheater, economiser, and engine. The latter, which is of the 
horizontal tandem two-cylinder type, developing 300 h. p., is similar 
in all te to one of the engines supplied to the British Xylonite 
Company at Manningtree, except that it is non-condensing. The 
guaranteed steam consumption is 144lb. per indicated nope power 
hour. Since the lst inst. the firm have secured orders for Schmidt 
or Bolton 55 plants from the enn (N.Z.) Electric 
Tramways; the Hollymoor Asylum; Messrs. McConnel and Oo., 
Limited, Ancoats, near Manchester; the Cotton Powder Company, 
Limited, of Faversham; Mr. John Barnes, of Preston, Lancs. ; 
Messrs. R. Tullis and Co., Markinch, N. B.; and Messrs. J. R. 
Crompton and Bros., Limited, Bury, Lanes. The above amount 
together to over 7,000 i.h.p. 


Tunbridge Telephones.—The committee that was formed last 
November to organise a protest against the transfer of the Tunbridge 
Wells Corporation telephones to the National Telephone Company has 
just been dishanded. We notice in the local Press that a wish has 
been expressed in Tunbridge Wells that a telephone users’ protection 
association for the whole kingdom might be formed, and it is to be 
hoped that the National Chamber of Trade, or some other large 
organisation for the protection of business interests, may take the 
suggestion up. While the Corporation worked the telephones no 
contract beyond a written request to be connected with their telephone 
system was required. Many of the subscribers, while expressing their 
willingness to continue their telephones even at the enhanced figure 
demanded by the National Company, refuse to sign any contract, and 
the next step is being watched with interest. Some dissatisfaction 
exists about the demand that the consumer should pay for the 
stamping of these documents, If the company disconnect them it 
will lose a considerable revenue, and have a good deal of fixed plant 
lying idle. 

Cromer.— The Highways Committee in their last report state that 
the erection of the electric light buildings is proceeding satisfactorily, 
and that they have instructed the engineer to urge on the delivery of 
the boilers and machinery. The committee have finally settled the 


-the light given by the incandescent gas lamps. 


positions of the arc lampe in the streets, and had selected the design 
of the arc lamp pillars. The engineer is endeavouring to borrow three 
kinds of are lamps, which have been before the committee, for a few 
weeks’ trial, when the pillars have been erected. The committee 
decided to postpone the further consideration of incandescent lampe 
until after the season, and trial anp will be placed in onc or two 
positions in the town, in order tbat the light may be compared with 
f The committee have 
had under consideration the question of the ventilation of the septic 
tanks, and had considered the reports of the engineers with reference 
thereto; also an estimate, amounting to £196. 19s. 6d., for carrying 
out the work recommended. This includes ventilation pipes from each 
tank connected with the ventilation shafts on the Cliff, and the pro- 
vision of electric fans at the feet of the shafts, which the engineers 
advise will etleotually dilute the gas and make it harmless and 
odourless, The work is to be carried out by the Council's workmen. 


Electric Pumping.—At the last meeting of the Blackwell Rural 
District Council the clerk read a letter from the Local Governmeat 
Board with reference to the scheme of sewage disposal for the parish 
of Pinxton. Writing upon the proposed substitution of electric motors 
for oil-engines at the pumping station, the Board asked whether 
pumps of that description were working successfully at any other 
place and under similar circumstances. They were not prepared to 
sanction the deviation of the scheme until electric power had been 
established and an agreement had been entered iuto securing the 
supply of electric power for not less than 50 years. The Board were 
also advised that it would be well to have the oil-engines put down as 
a stand-by, and also that it would not be desirable to reduce the 
capacity of the storage tank. The clerk stated that he had forwarded 
a copy of the letter to Mr. Walker, the engineer, and he had written 
stating that an installation of electric power for similar use was at 
work near Warriugton, and he believed it was giving every satisfaction. 
If, however, the l Government Board intended to adhere to their 
decision not to allow a reduction in the capacity of pumping wells, 
and also insisted upon oil-engines being put down as a stand-by, no 
object could be attained by deviating from the plans, and the devia- 
tion would entail heavier expense than the original proposals. He 
therefore advised that the Oouncil should adhere to the original vlans. 
Eventually it was resolved to take this course. 

Brighton. —Mr. John Christie, resident engineer, in his report as 
to the means of minimising the nuisance arising from the condensed 
steam from the cooling towers during the heavy load in the winter 
months, recommends the adoption of a scheme suggested by the 
original makers of the towers, the Wheeler Condenser and Engineering 
Company, of 179, Queen Victoria-street, E.C., who agreed to put four 
funnels, raising the structure some 30ft. higher than at present, supply- 
ing the necesssry material, and erecting same to the Council's satisfac- 
tion for the sum of £522. The recommendation will he acted upon, 
and application will be made for sanction to borrow £550 to carry out 
the work. Application will also be made to the Local Government 
Board for sanction to borrow the sum of £1,100 to defray the cost of 
installing the electric light in the interior of the Aquarium. Ata 
recent meeting of the Telephones Committee a letter was read from 
Mr. E. Crippe, stating that the Steyning East Rural Council could not 
consent to the Corporation laying telephone ducts iu the Old Shore- 
ham-road on the terms named by the Corporation. It was resolved 
that the engineer prepare a plan for poles for overhead wires in the 
district. The engineer presented a report as to the connection of 
Fulking Grange with the Corporation exchange, in which he stated 
that he considered a fair rental would be £31. 10s. per annum, pro- 
vided he could do the work at the same time as the waterworks lines, 
The line would be metallic cirouit throughout. The matter has been 
referred to the Sanitary Committee. 


Retuse Destructors.—The Town Council of Johannesburg have 
piece the order for two Meldrum regenerative Simplex top-feed 
estructors, each capable of dealing with 60 tons of refuse per day 
with Messrs. Meldrum Bros., Limited, of Manchester. We areinformed 
that the same firm have received orders this year for destruotors in 
connection with electric light installations at Stoke-on-Trent, Holy. 
head, and Kettering. The Municipality of Johannesburg bash ediktel y 
after the war, at the instigation of the Government, sent over a special 
commission to investigate into the various systems adopted for the 
sanitary disposal of refuse in this country. Afterwards tenders were 
invited, and au order was placed with Messrs. Meldrum Bros., Limited, 
Each destructor consists of four grates, with water-tube boilors of 
1,966 square feet of heating surface, and regenerators for heating the 
air for combustion by means of the waste gases on their way to the 
chimney. The capacity of the plant is 120 tons per day. e con- 
tract also included iron building and tipping platform, and a steel 
chimney 75ft. high by 6ft. internal diameter. Only 65 days were 
allowed for the completion of the first half of the order, as well as of 
the house and chimney, and this time bas been well kept, as all the 
material, as well as a large part of the second half, bas already gone 
to Birkenhead for shipment by the ss. Oronsay. This is said to te 
the first high-temperature destructor sent out to South Africa Instal 
lations of the same kind exist in Christchurch (N. Z.), Annandale 
(Sydney, N. S. W.), and Toowoomba (Brisbane), of which very satis 

factory reports have been made. 

Manchester.—The estimates for the electricity department of the 
City Corporation were adopted at a meeting of the Electricity Com- 
mittee on Tuesday. It is estimated there will be an income of 
£255,000, as against an estimated expenditure of £249,450, leaving 
£9,450 to be provided out of the reserve fund. The principal items , 
of income are £150,800 by sales of current and meter and motor 
rentals, £81,250 cost of current for the tramways departments, and 
£330 for street-lighting from the city fund. On the expenditure side 
coal is responsible for £36,700 ; oil, engine-room stores, etc., £8,900 ; 
wages, £50,200; repairs, maintenance, and renewals of buildings, 
machinery, and mains, £30,000; rent, rates, and taxes, £17,000 ; 
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stationery, printing, and advertising, £1,800 ; general establishment 
charges, £2,500; law and parliamentary expenses, £3,000 ; interest 
on mortgage debt, £61,300 ; sinking fund, £44,157 ; and instalment 
of loans repaid, £5.043. The corresponding expenditure estimate last 
year was for £175,459, and the approximate actual expenditure 
£189,266 ; whilst the income, which was estimated to be £166,447, 
was approximately £189,266. On capital expenditure the amounts, 
which last year were estimated at £875,799, and of which £626,959 
was actually disbursed, this year drop to £350,600. Buildings and 
machinery at Dickinson-street are to cost £20,000, at Bloom-street 
£16,000, at Stuart-street (where the new railway is an added charge) 
£200,000, whilst the various distributing stations are estimated to cost 
£66,000 before next March. Mains are put at £42,000, meters at 
£1,500, and motors £5,000. There only remains the cost of street- 
lighting, which last year was £500 ont of an estimated £600, and 
which this year is estimated to cost £400 net from the rates. 
Tiverton.— Tlie Town Council have received from Messrs. J. and 
J. S. Enright a report on Messrs. Suter and Ce.’s offer to instal the 
electric light in Tiverton and work the same free of cost to the borough 
for three years. They advised only lighting at present about 3, 260 
yards of house frontage. They estimated that 6,000 ats lamps 
would be connected to the mains within three years, and all caleula- 
tions were based on that number. Power need only be provided for 
4,000 lamps, as not more than that number would be alight at the 
same time. They did not consider that sufficient power could be 
obtsined from the Exe for the estimated supply, for in summer the 
wer sank to about 30 h.p. If the energy for the winter power of 
h. p. could be stored it would possibly be sufficient, but there were 
serious objections. They were extremely expensive, 10 per cent. of 
their value would have to be expended each year to keep them in 
roper working order, and 25 per cent. of the energy stored was lost. 
t would be better and cheaper in every way to abandon all idea of 
water powsr than to instal a mixed plant. A continuous-current low- 
pressure three-wire system is recommended, and the site adjoining the 
gasworks is proposed us suitable for generating. Two three-cylinder 
gas-engines, aggregating 250 h. Ps would be installed, one for use and 
one for reserve. The cables would be underground. The capital outlay 
is estimated at £13,255, which includes buildings, £1,000 ; gas plant, 
£900 ; engines, dynamos, etc., £0,750; batteries and accessories, 
£1,164; cables, feeders, mains, etc., £2,650 ; engineering, 5 per cent., 
£631. Ninety per cent. of the contract price would be paid on com- 
pletion of the works and 10 per cent. when the Council took them 
over. If the Council decided to spend only £11,000, the &mount 
originally mentioned, an installation could be designed with steam 
plant, or with single-cylinder engines, or by reducing the size of the 
plant, but they could recommend the adoption of neither. They 
suggested 6d. per unit as a fair price to charge the consumer, and the 
estimated annual revenue was 6,000 lamps at 7s. 6d. each per annum, 
£2,250 ; 200 meters at 10s. per annum, £100— £2,350. Estimated 
total annual expenditure, £1,729, leaving a surplus of £621. That 
could not be expected the first year, but that would not affect the 
Council, as they would not take over the undertaking until it had 
been at work long enough to ensure financial success. Mr. J. Siddalls, 
borough engineer, explained at Monday's meeting the details in the 
scheme, and said he was not so sanguine as Messrs, Enright in expect- 
ing 6,000 lights taken up in three years. He thought five years more 
likely. At the request of the Council he explained that his own 
scheme, which was on all fours with that in the report, was estimated 
to cost £8,900, against their £13,255. He wished, however, to add 
to his scheme engines similar to theirs, making an addition of about 
£600. The Council will meet again to discuss the question at a 
special meeting next Thursday. 


PROVISIONAL PATENTS, 1903 


APRIL 8. 

$108. Adjustable eleotrio light fitting. 
45, Queen Victoria-street, London. 

$119. New or improved automatic electric signalling appa- 
ratus. Lionel Edward Harvey, Palatine-chambers, Market- 
street, Halifax. 

$137. Improvements in or connected with eleotrically.driven 
automobiles, Ernest William Hart, 115, Cannon-street, 
London. 

$145. Improvements in or connected with pipes or troughs 
for containing electric conductors. Howard Philip 
Smith, 33, Chancery-lane, London. 

8195. Improvements in electricity meters. Léon Plisson, 
47, Lincoln’s-inn-fields, London. 

$209. Improvements in or in connection with current collectors 
for electrico tramcars and other electrically.driven 
vehicles. Herbert Sheldon, 6, Lord-street, Liverpool. 

APRIL 9. 

$216. Improvements in electric light fittings. 
Fairhurst, Penny Bank-chambers, Halifax. 

$256. Improvements in controlling systems for olectrio motors. 
George Westinghouse, Westinzhouse-building, Norfolk- 
street, Strand, London. 

8959. System of electrical operation. Joc] Clements Slaughter, 
St Louis, Missouri, United States. (Coniplete specification.) 

$261. Improvements in telephone supports. George Couzens 
and George Eley Halliduy, 37, Chancery-lane, London. 

$962. An improved combined electric bell-push and fire.alarm. 
Frederick Richard Church Joyce, 1, Broad-street-buildings, 
Liverpool-street, London. 


Walter Poynter Adams, 


William Vincent 
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8279. Improvements in electric switches. Thorsten von Zweig- 
bergk, 18, Southampton-buildings, Chancery-lane, London. 
Improvements in electric switches. Thorsten vou Zweig. 
bergk, 18. Southampton-buildings, Chancery-lane, London. 
Improvements in type-writing telegraph receiving 
instruments. Walter Samuel Steljes and the Typewriting 
Telegraph Corporation, Limited, 1, Queen Victoria-street, 

London. 

An improvement in or connected with switches for 
controlling the distribution of electricity. James 
Ernest Spagnoletti, 53, Chancery-lane, London. 

Improvements in and relating to safety devices, 
applicable to electric cars and the like. Max Heinrich, 
Emil Heinrich, and Robert Proeger, 27, Ohancery-lane, 
London. (Complete specification.) 

Improvements relating to motor ampere-hour meters for 
various electric pressures. William Edward Evans, 
27, Chancery-lane, London. (Allgemeine Elektricitate 
Gesellschaft, Germany.) (Complete specification. ) 


APRIL 11. 

Improved electric reversing switch. Sidney Harper 
Heywood and Herbert William Heywood, 70, Deansgate, 
Manchester. 

Improvements in or connected with fusible electric out- 
outs. Harry Francis Jackson Thomas, 322, High Holborn, 
London. 

Improvements in electric accumulators. R. Trub and 
Co., Limited, 15, Tooks-court, Cursitor-street, Ohancery- 
lane, London. (Date applied for under Patents Act, 1901, 
April 19, 1902, being date of application in Switzerland.) 
(Complete specification. ) 


APnIL 14. 

Improvements in electric lamps. Charles George Fernie, 

, Waterloo, Waltham-road, Suuthall. 

Improvements in electric dynamo machines. Thomas 
Robert Hill, 4, Shepherd’s-place, Roundhay-road, Leeds, 

. Improvements in permanent-magnet electric generating 
machines. George William Somerville, Oliver Hicks, 
and Howard and Bullough, Limited, Globe Works, 
Accrington. 

Improvements relating to electrical cut-out or fuse 
holders. Arthur Henry Hickley, 10, St. George’s-crescent, 
Liverpool. 

$447. A new or improved means for electrically operating 
ships’ steering gear or lifting apparatus. Johann 
Gottlieb Kühn, 7, Ely-place, Holborn, Loudon. 

Au improved method of operating ships’ steering gear 
and lifting apparatus by electrical means. Johann 
Gottlieb Kühn, 7, Ely-place, Holborn, London. 

Improvements in electric lamps for use in connection 
with bakers’ ovens and the like. Noah Aggus Mingay, 
36, Chancery-lane, London. 

Improvements in electric motors. Austin Kimble and 
Franz Smith Betz, 11, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

Improvements in and relating to electric ignition 
devices for internal-combustion engines. Robert Samuel 
Lovelace, 70, Chancery-lane, London. 

An improvement in or relating to electric ignition 
devices for internal-combustion engines. James Hall, 
37, Essex-street, Strand, London. 

$480. Improvements in electric heaters. Joseph Edmond 
Dubré, 53, Chancery-lane, London. (Complete specification. ) 

Improvements in or relating to magneto-electrio 
generators. Benjamin Perry Remy and Frank Irwin 
Remy, 111, Hatton-garden, London. (Complete specifica- 
tion. ) 

Improvements in or relating to automatic contacts for 
telephones and like circuits. Walter Axel Wilhelm 
Emanuel Hjorth, 111, Hatton-garden, London. (Complete 
specification.) 

Improvements in and relating to electric dynamos and 
motors with alternating field.  Hudolf Ziegenberg, 
18,  Buckingham.street, Strand, London. (Complete 
specification. ) 

Improvements in space or wireless telegraphy. William 
Phillips Thompson, 6, Lord-street, Liverpool. (John Stone 
Stone, United States.) (Oomplete specification. ) 

8508. Improvements in space telegraphy. William Phillips 
Thompson, 6, Lord-street, Liverpool. (John Stone Stone, 
United States.) (Oomplete specification.) 

Improvements in wireless telegraphy. William Phillips 
Thompson, 6, Lord-street, Liverpool. (John Stone Stone, 
United States.) (Complete specification. ) 

Improvements in electric arc lamps. Frederick William 
Gore, 40, Chaacery-lane, London. (Complete specification.) 


A RIL 15. 

An improved brush-holder for electric motors and 
dynamos. Edward John Staples Wheatoroft, 17, Gladstone- 
road, Colchester. 

Improvements in connection with the controlling of 
electric tramoars and other vehicles. Albert James and 
Frank Bryan, 55, Chancery-lane, London. 


$304. 


8321. 


8322. 


8448. 


8472. 


8474. 


8479. 


8488. 


8491. 


8497. 


8507. 


8509. 


8512. 


8546. 
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$554. Improved switchboards and fuseboards, and oove- s or 
cases for same. Herbert James Read, ‘‘ Chalfont,” 
Stanhope-road, St. Albans. 

Improved system of electric light wiring and easing for 
internal works. Herbert James Read, Chalfont, Stan- 
hope- road, St. Albans. 

System of driving for electrical power plants, and 
especially for electric railways. Johann Sahulka, 55, 
Chancery-lane, London. (Complete specification. ) 

8570. Improvements relating to electric arc lamps. Madame 

„Klostermann nee Marie Hermann, 8, Qaality-courr, Chancery- 
lane, London. 

Improvements in or relating to electric signalling 
apparatus for railways. Alfred Ocstierreicher aud 
Lorenz Nemelka, 322, High Holborn, London. (Complete 
specification. ) 

8600. Improvements in telephone transmitters. Ernest B. 
Fahnestock, 18, Buckingham-street, Strand, London. 
(Complete specification. ) 

8607. Improvements in or relating to accumulator plates. 
François (rondrand and Hippolyte Celestre, 111, Hatton- 
garden, London. (Complete specification.) 


. APRIL 16, 

8615. A device for electrically openiug, closing, unlocking, 
and locking of doors, the lighting of incandescent 
lamps, and ringing of electric bells. J hn Edward 
Rison and William Frederick Bott, Old Hall Cottage, 
Whitefield, Manchester. 

8658. Improvements in and relating to electrical trans- 
formers. Hermann Loewensteiu and Heinrich Loewevstein, 
81, High Holborn, London. (Complete specificaticn. ) 

8664. Improvements in systems of electrical signalling for 
railroads. Cyrus Barber, 111, Hatton-garden,- London. 
(Complete specification ) 

8668. Improvements in fiuid-pressure systems. Edgar Alfred 
Carolan, 83, Cannon-street, Loudon. (The General Electric 
Company, United States.) 

$600. Improvements in searchlight projectors. Edg:r Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United Stat-s.) 

8670. Improvements in alternating electric current meters. 
Edgar Alfred Carolan, 85, Cannon-street, London. (The 
General Electric Compauy, United States.) 

8676. Improvements in and relating to plates or electrodes 
for electrical accumulators. Alexis Cance, 45, South- 
ampton-buildings, Chaucery-lane, London. 

8690. An electrical burglar alarm for the protection of safes 
vaults, and the like. Joseph Weatherby, jun., 40, 
Chancery-lane, London. (Comp'ete specification.) 


APRIL 17. 

Improvements in fuse boxes for electricity supply 
mains. George William Goldring, 35,  Cannon.street, 
London. 

$714. Improvements in wireless telegraphy. William Humphrey 
Wheatley, 40, Chancery-lane, London. (Edwin Charles 
Lewis and Charles Armitage, United States. ) 

Improvements in electrically-propelled vehicles. Louis 
Kriéger and Ls Compagnie Parisienne des Voitures 
Electriques (Procédés Kriéger), 24, Southampton-buildings, 
Ohancery-lane, London. (Date applied for under Patents 
Act, 1901, Sept. 22, 1902, being date of application in 
Franze.) (Complete specification. ) 


APRIL 18. 
8787. Improvements in electricity moters. The Electric and 
Ordnance Accessories Company, Limited, and Leonard 
James Aron, 24, Temple-row, Birmingham. 
8791. Improvements in electrostatic voltmeters. James Fer- 
on and Kelvin ard James White, Limited, 154, St. 
incent-strect, Glasgow. 
$800. Improvements in interlocking electric switches and 
out- outs or the like cirouit broakers, suitable for use 
in mines or the like situations. August Eckstein and 
Aloert Julius David Krause, Peel Works, Adelphi, Salford, 
Manchester. 
$910. Improvements in electric cables. 
Claremont and Charles James Beaver, 
square, London. 
8812. Improvements in means for automatically regulating 
electric oireuits. Henry Leitner, Rose Villa, Byfleet, 
Surrey. 
$831. Improvements in the compounding of synchronous 


9746. 


8778. 


Ernest Alexander 
4, Bloomsbury- 


alternaters for single and  polyphase electric 
currents. Alexander Heyland, 47, Lincoln's-inn-fields, 
London. 


$933. Improvements in the electrolytic preparation of per- 
manganate of alkaline earth metals and other 
heavy metals, and the obtainment of by-products in 
the process. George William Johuson, 47, Lincoln's- 
inn fields, London. (Chemische Fabrik Griesheim- Elektron, 
Germany.) (Complete specification ) 

6844, Improvements in and connected with electric fuses. 
James Newall Dauncey and James Armstrong Wilding, 24, 
Southampton-buildings, Chancery-lane, London. 
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To be published May 7, 1903. 


1902. 


8858. Process and device for producing effective and reliable 
electrical ignitions of explosive substances. Hellmann. 


9040. Manufacture of electric conductors. Brown. 


9044. Telephonic apparatus. Brown. 
9231. Apparatus for counting telephonic conversations. 


Meyer. | 
9315. Electric controllers. Oppermann. 
13154. Electromagnetic annunciators for telephonic or 


similar purposes. Oppenheimer. (Actiengesellschaft Mix 
und Genest. ) 

15142. Incandescent electric lampholders. Vandam and Marsh. 

22180. Electric ignition devices for gas burners. Soc. Radiquet 
and Massiot. (Date applied for under International Oon- 


vention, April 9, 1902.) 
1903. 

52. Contact arrangement for ships’ compasses for 
electrically transferring the position of the needle. 
Freese. 

Coin-freed apparatus for supplying a ourrent of eloo- 
tricity to persons using it after the insertion of a 
predetermined coin. Urry and Haydon. 

Electrically-driven circular sawbench for cutting wood 
and the like. Barr aud Anderson. 


3172. 


5030. 


COMPANIES' STOCK AND SHARE LIST. 


Name. , paid. Last price 
Commerelal and Industrial. — £ 2 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-2 
Aron Electricity Meter, c. Cum. Pref. Shares, 1-125,000 1 . 11 
Ordinary, 1-125, r DIC 1. 3 
British Insulated and Helsby Cables, Ord., 1-70, O00. 5. 73 
6 per cent. Cum. Pref., 1-40,000 .................. 5 955 
44 per cent. Mortgage Debentures .............. 00 103-1 
British Thomson Houston Co , 44 per cent. 1st Mort. Deb. 
Stock, Red. Lo uu. cuu SE ¼; seeooo 103-105 
British Weatinghonse Rlec. and Manuf.. 6 per cent. eee 5 6-64 
ei,, . 9 53-6 
4 per cent. Mortgage Debenture Stock Eu -104 
Brush Electrical Engineering, Ordinary, Nos. 1- 105, 731.. 2 3-14 
— Non. Cum., 6 per cent. Pref. .... ............... 2 14-2 xd 
i per cent. lat Debentare Stock ................ 100 .. 90 102 
r cent. 2nd Debenture Stock ................ 100 85-95 
e able, De bent ure 100 108-112 
e ß were eae s PIRA S 5 135-14 
5 per cent. Pre·lnlnlnn . q 6 54-6 
Crompton and co FF es 233 . 2 
5 per cent. Debentures .. Peer rr AU 102-1 
Edison and Swan United, “A” Shares, 1-99,261 e 3 i 
* A" Sharee, 01-017,139 ........ 5 .. ra 
5 per cent. Debenturme2ss 100 .. 7 
4 per cent. Deb. Stock, Red. ........ ........... 100 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.. 2 14-2 
7 per cent. Cumulative Pref. .................... 2 a 
4 ner cent. Pern lat. Mort Deh.  . ..... 100 100-103 
Ferranti Limited, 5 per cent. m Mort. Deb. Stock, Sa 100 92-97 
veneral piece Company ( 1990) r preda Cum. Pref... 10 10-1 
4 per cent. lst Mort. MSAN dO ER EA . 100 .. 99.1 
W. T. Henley's Telegraph Works, Ordinary RAN EAR TM Ea 5 .. 15-16 
44 per cent. Preference eee 5 .. 5- 
Meer cent, Debentures .................. eee 100 .. 107-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1 
4 per cent. Debentures .................. «eene 100 .. 100-105 
Parker, Thos., Limited, Ordinary 10 .. 1 
Telegraph Construction and tenance eee 18 .. 
5 per cent. Bonds .................... ꝗ 100 101-104 


Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101, 200... iw 7101 
Red. and Conv 100 .. 


44 per cent. Deb. Stk. Certa., and ies 118- 
Bournemouth and Poole, Sinan oad ain E E EN 10 124-15 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 10-11 
—— — per cent. Cum. Second Bret 15 001-22, 860 PANT 19 ih 10810 
44 per cent. Debenture Stock, Red. .............. .. 105-1 
Bromley (Kent) Electric Light and Power Co. , 44 per cent. 
Ist Debenture Stock, Red. .... .................... 100 102-105 
Brompton and Kensington, Ordinary ———— .. 105-11 
r cent. Preference ....................... ee 5 uu 104-103 
Calcutta mene 55 800% , Ordinary, Nos. 1-20, 000. 6 .. 8 
Nos. 20,001-50,000 ................. eer B us 7-8 
Cambridge Rlestrie Supply Company, Ltd., £10 on 8 ., 100 
Central : Electric "Supply, Id., 4 per cent. Guar Deb. Stock 100 107-11 
C aram Cross and Strand, Nos. in. IUUD. 05.2 cope 9-94 
"i cent. Cum. Pref. ........................ 54-52 


8 
1-40, 2 2: 
4 E cent. Debentures Stock, Red. (Prov. bite a 


Chelsea 5 BUDDY i ooo WW... de 105 6-6. 
: cent. Debentures ...................... 100 109-1 

City of Londe JJ ͤ ͤ K su aswaxe us 10 .. 104-11 

6 pet ent Cumulative Pref. .................... 10 .. 12251 

5 per cent. Debenture Stock .................... im Y. - 

44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. .. 103-106 
County of London and Brush Provincial, Ordinary........ 10 ee 8-9 

6 per cent. Cum. Prei. » 12-15 


44 per cent. Debentures Prov. Certs. All E 
Edmundsons' Electricity Corporation, Ordinary, 1-17,400 .. 5 EN 63-74 


6 per cent. Cum. Preꝶ eene “ie 6i 
44 per cent. First Mort. Deb..................... 100 .. 107-110 
Electric Lt. & Tractn. Co. of Aust., Ld., 6 p.c. Cm. Pf.,1-20,000 5 
per cent. Popenture Stock, Rel.... 100 .. -l 
Folkestone Electric Supply, L 0 Nos. 1-10,000 ...... 5 m 
per cent. F 1 Beb. tock, Red. .............. 100 102-1 
Hove Electric ic Lighting, Limited, Ord., 1-11,000 .......... 5 .. 85-94 xd 
Kensington & tsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 1051 
4 per nae Debenture Stock Red 100 .. 
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Amount ' Amount 
Name. paid. Last price. Name. paid. Last price 
£ £ £ £ 
ington and nd ae Be and Notting Hill ........ 100 .. 103-106 British Electric ge og Ord. , 1-500,000 & 60,001-90,000 . — 134-14 
Kidderminster ano t. Elec. Lighting and Traction, Pref. 10 .. 93-104 —— per cent. Cm. E., 50 001-60, . 10 
London Electric, Ordinaer¶aa¶sss 5 .. 24-24 —— 5 per cent. Perpeteal 1 Stock ......... .100 .. 122- 
6 per cent. pret S eatin bet ue 8 5 .. -6 Buenos — ai and Belgrano Tram., Ord., 1-100,000 ...... PEE [4n 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. -103 * A" 6 per cent. Cm. Pf., 2 „ ge Oe. ss xd 
Metropolitan, Ordinar z .. 10 DES — 3“ 6 per cent. Cm. Pl., 1-37,500 ........... hes — H5 
— Ai per oent, First Mortgage Debenture Btock . .. 100 .. 110-115 —— per cent. Deb. Stock, Redi... s 100 .. 106-109 
i per cent. Mortgage Debenture, Red. .... 100 . 88-101 Prov. Cert., all paid ............. re ee . 100 .. 96-101 
Nowesstio-n on. Tyne Electric Supply, Ordinary.......... 5... 9-94 Cape Electric Tramways, Nos. 1-400,000 ............... „ -24 
FONCO ci c eoo xke ne ⁵⁵ C nese es 4 .. 64-04 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. xd 
Notting Bin Electric Lighting. 10 23 14-1 4 per cent. lst Mortgage Deb., 1-5,000 (1917) .... 100 .. 89.102 xd 
4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) . .. 99-102 Colombo Electric Tramways and d Lighting, 5 per cent. 1st 
Oxtord Electric, Ordinary, 1-96 and 407. 10, 5 10 10 — 82 Mo e Debenture Stock, Red. .................. 150 .. 109-104 xd 
per cent. Debenture Stock .................... 100 .. 93-101 Cork Electric Tramways and nd Lighting Co., Ordinary .. 10 .. 13-14 
River Plate Electric Light and Traction, Deb............. 100 .. 79-84 5 per cent. Cum. Prei. . «eee 10 .. 11-12 
Royal Electrical Company of Montreal, 44 per cent. First Debentures aso 5 6 i nie ik sx ec aro echt tarte der .. 96-89 
Shares Mortgage Debentures ........................ 100 .. 1€0-102 Dublin United Tramways (1896), Ord., Nos. 120 000 . 10 .. 15-14 
Smithfield Markets Electric Supply. Ltd., Ord., 1-12,000 .. 5 .. 585 . 6 per cent. Pref., Nos. wi within 1-60,000 Ul 10 .. -164 
y r 5 VVV w E he : ire per cent. Mork Debs. , 1-3,000, Red. . 5 "o BuU 
South London, Ordinary eene Vs n ways, T7777 ͤĩ ere ree as 
St. James's and Pall Mall, Ordinary, 101-20,080 ...... esf 5 15716 zi 6 per cent. Cum. Pret, - VV all .. 144-154 
per cent. Prei. q: j is 44 per cent. Deb. Stock ...........ccccccccccces 100 .. 111211 
—— $5 per cent. Deb eee 100 .. 101 Isle of Thanet Klectric Tramways and Lighting, 5 per cent. 
Urban rban Electric Supply Co., Ordinary, 8-50,007 .. ........ 5 .. Cum. . Nos. 50,001-60,000 ......... ˙ 88 ap: 
——— 5 per cent. umulative Preference, 50 O 5. 4 4 per cent. Debenturs e 100 
Westminster, Ordinary ................ se. M us 12-1 Kidderminster and District Lighting and Traction, Pref... 5 .. 
——— 6 per cent. ‘Cum. Pref., 110,101-138, 241. e. 5 . 64-63 London United Trys. (1901), 5 per peat: Cum.Pref. ........ 10 En. 
Rail Metropolitan Electric Trama. Deforred 1,000,001, 316 016 1 . 
T etropolitan Electric Trams., Defe - ; 
Electrie WAYS. 5 per cent. Cum. Pret., 500,001-814,016............ 1L od 
Central London, Ordinary CCC 100 105-108 New General Traction, Ordinary Ra CE — e 3 
4 ia cent. e ‚——ꝛ̃F̃ 3 33333333j3j333333*ð3᷑ — 100 103-106 6 per cent. Cum. Pref. . vá 
Serre 100 109-112 5 per cent. Mortgage Debentures, | 1-1, 113 (Regd). 100 us 91- 
— — 4 p.c. Deb. Stock (Prov. Soripi Conia, „fully paid).. 100 .. 116-119 Oldham, Aston, and Hyde Tramway, Ordinary....... 10 .. 104104 
City and South London, Consolida mary .........- 100 .. 73-76 —— Sper cent. Cum. Pref. . 10 .. 1 10 
— 4 per cent. Debenture i os ck cc denen 100 .. 117-120 Perth Elec. Tramways n A.)5 or cent. 1 Mort Deb. Stk. 100 .. 102-1 
——— 6 per cent. Pref. Stock "91 ...................... 100 .. 130-133 Potteries Electric Traction. Ordinary, 26,667-40,000 ...... 10 . 84 
57 77 57 90 666 100 oe 128-131 — 5 per cent. Me l. Brel. l- 500 „ - 10 Sya 0 80 
„% III. 100 . 126-128 ——— 44 per cent. Debenture Stock. . .. .. 100 .. 1041 
Liverpool Overhead, 5 Sper cent. Pre fn — .. * South Lancashire Electri c Traction and Power Company— i 
4 per cent. Mortgage Debentures, Bed., 1-1,700.. — .. 10104 —C£g 71M 6 per cout Preference .. ..............-. 1 1 
Waterloo and City, Ordinary 33 dO s 97-100 — — £528 095 44 per cent. Debenture Stock ....... 100 p. 0. 100 p.c. 
Electrie ae s. : i Telephones.— 
tine, 1-260,007 ............ creer i 
Angio ermanent 6 per cent. Debenture Stock, 1888.... 100 .. 1251 National 3 Preferred JÜ m U: ~ as 99-101 
Blackpool and Fleetwood Tramroad . . 10 xdg ——— Deferred Stocg . 100. 7779 -> 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 33 „ Goer First Pref. ...... mcus 10 .. 13-14 
—— § per cent. Cum. Pret., Nos. 1-7 75,000 EE 85. 44-6 —— per cent. Cum. Second Pre... 10 .. 12-15 
— per cent. Deb. Stk., Red., 80 Certs. all . 100 PES 102-105 —— per cent. Non. Cum. Third Pref. 6695925629554 „6 oo 5 
British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 .. 69-72 —— 34 per cent. Deb. Stock, Red. ......... e 
Non. Oum. 5 per cent. Pref., N Noe, 8000 58400 100 .. 94-98 — 4 per cent. Deh, Stock, Re. 100 . 102-104 
A per cent. lst Mt. Debs., Nos. 1 5,250, of £40 each 40 104-105 Pe xd | ^-tent«) Telephone and Hlantete fv-mbany „ §-1 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| Miles of 
Traffic A A for 1 oe ‘single ci Accounts for past year. Cont 
ec iam open. nom 
Line. RS — — — - ae — | Vitr 
Current | | Total Passengers; Car miles | Pas- Ire of mile, 
Ending 1903. | 1902 | Week | year. 1902. |o. | Ending -e iod. Fün: enger mile. track. | 
£ £ xo E | | | d. ; d. | 2 d. 
Aberdeen Corporation Apr. 18 879 645 + 224. 411,446 191 174 May 3) 37, 581 9,099, 715 794, 641 0898 1302 1,970 | 614 
Ayr Corporation........... ese » 19 31¹ 158 + 153 — = =e Eu nb m p 8 
Birm am Tramway „ 19 5.277 4,792 + 485 + 4,748 | 61. 61 jos nes M pn 
Blackburn Corporation ........ „ 17 1031 718 + 373 + 431 | 24 , 24 | Dec. 31 33,561 5, 769,224 648,114 14 [124 | 1, | 74 
' | 
kpoo ration.........- „ 9 400 48 - 3! - 16 164 2 on ee - — 
Bins depre Tramways: ,, 19 695 278 + 417, T 414 164 1635 „ 31 30, 985 | 2,049,677 584,969 352 |12:68| 1,932 | 6:90 
Bolton Corporation „ 19 1.857 1,639 + 328 +133 28 — — i a Z xr ni E T 
Bournemouth Corporation » 8 — — — 100, — z | - | es ER ux NS Rid wa 
| | | | 
Bradford Corporation .......... „ 19, 4,386 . 2,812 41,574 — 679 | 39 — — = aa - m = = 
Brighton Corporation .......... 19. 931 788 | + d + 4,239 | 64 E A aa Z = 2 = 
Bristol Tramways Company. , i7' 5615 | 4,514 , +1,551 — 513 5H „ 91,225,480 | 41,192,899 | 5,724,114 |130 | 9:38) 4,348 | — 
Burnley Corporation .......... M 18 724 661 » - — | — — = s Ais ak = iul SN 
Cardiff Corporation „ 18! 1979 67/4 71,305 + 3,070 — x € | Em x = zm Und ess = us 
Carlisle Tramwa Company.... et ik ies | — — | — js em = i „ Sl; — , 2,216,585 320,129h = d n — 
Central London way » 18, 7,454 | 6,757 | + 697; + 3,97, (2 — „ 31:367, | 45,305,110 — — — | — —~e 
and South London Baliwag M 3,05} 2,810 | + gu + 3,274 68! — „ 31165, 00a 19,069,518a E- ii "I = 
Oork E. T. and L. Company . » 16 471 J33 | + P + 4060 — ao 8 e zr nn — — x 
Darwen Corporation „ 17 2x2 233 4 29 4 62 | 4:36 p E ES P e" zx = E 
Darwen-Hoddlesden ............ — — 29) roni Mee ! | 
Dover Corporation ............ „ 20 194 - 4 + 5 A s: aaa eres is SNNT _ 
Dublin & Lacan Electric Railway) » !9 157 — 100,4 57 + 18 — | — | — | E (1862; 859 | 768 
i ê i i } | 
Dublin U. T, origo n. ie a M 0 62,81 i } 46 4 P 126,21 | 21,553,133 | 3,429,356 |12 | 884| 2,740 | 5-20 
Bundes City Tramways soo n 15, 905 Tol i+ % — | 22 ! 22 , May 15; 26,052 | 6,393,412 | 446,350 O 190 | 1180 | — 
Rast Ham Corporation » 18 725 439 (+ 286 — — — | = 2 i did hie zn ax m" 
| 
h U. D. 0. cues - = Tg m — ETE E | "E um TE PM 
Glangow Corporation — M 1 E i «bo 2: Peg D 150 E 101 | „ 31 — | — | zx e Ds Es e 
Td Mar. „lé! l = -— — — — == = 
HE na iioa DEUS Apr.18, 1,503 784 ＋ 715 — | — m | Es — h | M A — — — 
Hull Corporation, E. 8. » 18 | 1,786 | 1,626 ' + E + 429 19 19 » 9» 87,707A. 21,065,999 | 2,218,696 |100 | 9:49| 5,003 |'5-07 
Kirkcaldy Corporation AEE 8 d 8825 | im 1251 er eee ae — | | = = = ER s Ss 
N " 12 10.413 8,895 +1520 -+ 7,505 101 j 85 | Dec. 51:504,304 08,906,472 |11,705,425 |111 1034 5,000 | 64 
| ' i 3 
„ 19 1,8235 1.45 + 378 + 4,145 15 153 June 30 79,252 , 10,466,726 986,185a@ | 1°82 |19:30a 110 ices 
Now chatie-oncTyue Corporation „ 18 3.221 2,555 | + $28 => a 500 Dec. 15 127,852 | 28,411,899 | 2,767,444 |108 | 11-09 Sont ET 
Portamouth Corporation * 1 180 1415 + 5585 — — — | Sept. 30 47, 651 | 9,168,137 868,157 | 1°24 | 13°17] 1, = 
Rochdale Corporation .......... „ € „ ip ee — i: da ur Es 2 T $i = 
i ' c | | | 
. „ 20 35277 2.212 41062 + 5,497 — — — — - = 8 E = 
Snati 8 N „ 19, 4625, — = eH 464 — Mar. 25 11,857 | 49,176,631 | 3,791,993 |093 |1201| 4,140 | 7827 
Southampton Corporation. , 16! 1015 ` 824 + 20 — | ll |. is 874 9,084,522 752,814 | 0 946 11:436, 3,760 | — 
gunderland Corporation ........ „ 19 11355 1086 + 49 + 19? 1718 1718. „ 351 57,307 13,596,8C8 | 1,170,270 | 101 1175. | $016 | — 
Wallasey U. D. Cee... ͥ „ 18 718 474 + 24 + 4303 — 105 „ 931 31,307 ! 5,690,378 | 654,559 Lo i147! 2981 | — 


S . —ů—— E 


a Ipcludes . ol permanent way and basen tise of profi d to the "Aia: companies for term of unerzpire1 lease. a Train mile, 
epee A Half-year's figures. o Include ral and tram. — f Inclu one section of horse traction, g 1905. 
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NOTES. 


Rontgen Society.— Next Friday is “Exhibition 
Evening” at the above society in Hanover-square. After 
some formal business has been transacted, the members 
will proceed to view the exhibite of various new forms of 
apparatus, among which not the least interesting will be 
the Cooper-Hewitt (mercury vapour) lamp, as shown 
recently to the profession at the Westinghouse-buildings. 

The Chemical Society —Prof. W. A. Tilden, F. R. S., 
who was recently elected president of the Chemical Society, 
is closely associated with the Midlands, having for many 
years been at the head of the chemical department at the 
old Mason College in Birmingham. He has been largely 
instrumental in directing attention to the need of some 
separate instruction in metallurgy, and his numerous friends 
are confident that he will prove a fit successor to Prof. J. E. 
Reynolds in the presidential chair of the above society. 


Wireless Telegraphy from Moving Trains.— 
Experiments were made last week on the Berlin-Zossen 
military railway with the Braun-Siemens system of wireless 
telegraphy from a train in motion. The results obtained 
are reported to have been eminently successful. During a 
journey between Marienfold and Rangsdorf communication 
was maintained between the train and the various stations 
on the line, and it is stated that absolute trustworthiness 
in transmission was found in every case. Our readers will 
remember that similar experiments were made in Canada 
recently with equally successful results. 


Cold Storage Association.—At the fourth annivor- 
sary meeting of the Cold Storage and Ice Association, to 
be held at the Institution of Mechanical Engineers on 
Friday, May 8, at 2 p.m., Mr. C. Armstrong will read a 
paper on The Cold Storage of Hops,” and Mr. G. D. 
Hunt, of Bath, a paper on Cheap Power for Cold Stores 
and Ice Factories.” The annual banquet will take place 
at the Café Monico in the evening. On the following day 
members will make excursions to the chill rooms at the 
Deptford Foreign Cattle Market, the new Poplar cold 
atores of the London Central Markets Cold Storage Com- 
peny, Limited, and the. Real Ice Skating Rink at Hengler's, 
Oxford-circus. Tickets for the meeting on Friday may be 
had on application to the hon. secretary, 19, Ludgate-hill, 
London, E.C. | 

Institution of Engineers in Scotland.—The April 
issue of the Transactions of the Institution of Engineers 
and Shipbuilders in Scotland has just been issued. We 
would especially call attention to a paper by Mr. Wm. 
Campbell Houston which is reproduced in this volume. It 
gives the experimental and analytical results of a series of 
testa carried out with a Pelton wheel, and will be found 
of deep interest to engineers generally. Of the other 
contents of the volume, Mr. C. A. Matthey's reply is given 
to a discussion on the “ Dynamic Balance of the Connecting 
Rod,” followed by an adjourned discussion on Mr. W. B. 
Sayers’ paper on Speed Control of Electric Motors when 
Driven from Constant-Pressure Mains.” A paper by Mr. 
W. M. Alston on the “Old Quay Walls of Glasgow 
Harbour " is also reproduced. 


Australian Patents.—We have received for publica- 
tion from Messrs, Wm. P. Thompson and Co., patent 
agents, the following information with reference to the 
grant of patents in Australia. In Victoria a Bill has just 
passed both Houses of Parliament, and will become law in 
another week or two, by which provisional specifications 
will be exempted from examination as to novelty. In 
Western Australia asaignments of patents will henceforth 
be subject to & duty of 6d. for every £5 consideration 


money, instead of 108. per deed as hitherto, but if no 
consideration be mentioned, the stamp duty will be 10s. 
This is in addition to the cost of registration of the deed, 
and applies apparently not merely to patente, but to 
trade marks also. The Government have in prospect an 
Act for extending a single patent to the whole of 
Australia, but this is almost certain not to come into 
force till Jan. 1, 1905. 

National Physical Laboratory.— The electro- 
technical work at the above laboratory has been entrusted 
to Mr. C. C. Paterson, whose appointment was recently 
confirmed. The subject embraces that of photometry, 
which Mr. Glazebrook promised to a meeting of the 
Institution of Electrical Engineers a short time ago should 
receive special attention at Bushy House in the present 
year. Mr. Paterson was for a time a pupil at the Finsbury 
Technical College. After a works apprenticeship with a 
London firm and experience as a fitter in a Glasgow work- 
shop, he became an assistant in the standardising depart- 
ment at Faraday House. For the last nine months he has 
been in the employ of the Maschinen-Fabrik, Oerlikon, 
working for some time at the three-phase motors and 
boring plant on the Jungfrau Railway, and for the last six 
months in the testing department at Zürich. Under an 
arrangement with the Indian Government the laboratory 
is about to take over the work of preparing the tide tables 
for Indian ports. 

Technical Instruction in the Midlands. — 
Darlington is setting à good example to other industrial 
towns in the matter of techuical and engineering instruc- 
tion. .In that town an understanding has been arrived at 
between the technical college authorities and the managers 
of the various engineering works in the district ag to pro- 
viding technical instruction for engineer apprentices. The 
scheme includes proposals for preparatory classes, evening 
classes, and day classes. Evening classes have been in 
progress at the Darlington Technical College for some 
time, and one or two of the large engineering works whose 
young employés attend these classes have granted extra 
pay to those who obtain certificates. It is now proposed 
to widen the scope of the instruction by starting new 
classes, and it is also suggested that students in elemen- 
tary schools intended for engineering apprentices should 
have some specialised training. The whole scheme has 
been submitted to the Technical Committee of the 


Darlington Corporation, with whom the final decision rests. 


Junior Institution of Engineers.— At the meeting 
of this institution held at the Westminster Palace Hotel 
on 24th ult., the chairman, Mr. Kenneth Gray, presiding, 
the paper read was entitled The Effect of Design on 
Methods of Construction from a Contractor’s Point of 
View,” by Mr. R. W. Newman, vice-chairman of tbe 
institution. The subject was dealt with in a very prac- 
tical manner, and an animated discussion ensued. As the 
author was sailing on the following day for South Africa 
to take up a Colonial Government appointment as engineer 
on the construction of the Thebus irrigation works, Cape 
Colony, the meeting closed with cordial valedictory wishes 
for his success there, as also to Mr. H. Cartwright Reid, 
who is shortly leaving for Malta as superintending civil 
engineer in the construction of the harbour works. The 
preliminary arrangements for the summer excursion of the 
institution are now being proceeded with, the council 
having decided upon Sheffield as the place of meeting. 
Mr. Ernest King has kindly consented to undertake the 
duties of hon. local secretary. 

Foreign Competition.—Mr. Chas. Wm. Mountain, of 
Newcastle-upon-Tyne, gave evidence before the Committee 
on Electricity in Mines at the Home Office on Wednesday. 
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He said he wished to repudiate statements which had been 
made the previous week by Mr. Selby Bigge to the effect 
that for large generators one must go to the Continent or 
America. He did not think Mr. Bigge was quite fair to 
the English manufacturers of electrical machineryi n making 
those remarks, for there were firms in this country who 
could make as good generators as the Germans or Americans 
could. He had been through the German works, and had seen 
the particular generators that Mr. Bigge referred to, and he 
found that the principal reason for those generators being 
made in Germany was because English manufacturers were 
too busy and were not prepared to take them at the price 
It was only fair to 
Britishers that he should combat that statement, and he 
was only doing his duty to the electrical trade of the 
country in repudiating the statement that for large 
machinery they were compelled to go to America or 


that the foreigners took them at. 


y. 


St. Louis Exhibition.—His Majesty has been pleased 
to appoint à Royal Commission to obtain full information 
as to this country being represented at the St. Louis Exhibi- 
tion in 1904. Engineers will welcome among the com- 
missioners the names of Sir C. Rivers Wilson, Mr. John 
C. Hawkshaw (president of the Institution of Civil Engi- 
neers) Mr. W. Heury Maw (president of the Institution 
of Mechanical Engineers), Mr. J. W. Swan, F.R.S., and 


Mr. Francis W. Webb. The president of the commission 
is the Prince of Wales, who, it is expected, will visit St. 
Louis during the exhibition. 
of the commissioners on Tuesday, his Royal Highness 


stated that the Government has included a sum of £30,000 
in the estimates for the current year towards the cost of 


this country’s representation at St. Louis, and that the 


total amount of the grant will not be fixed until it has 


been ascertained to what extent British manufacturers 
show a willingness to take part in the exhibition. As to 
this, the Prince expressed a hope that it might be possible 
to arrange so that the exhibitors would combine in order 


to display British products to the best advantage, and that 


the representations of this country in the several depart- 
ments of the exhibition might be worthy of the British 
Empire. 

Telephones in the Transvaal.—The Municipality 
of Johannesburg are about to spend a very large sum of 
money on an electric tramway and lighting undertaking, 
which will enable the industrial capital of the Transvaal to 
vie very closely in its municipal progress with many 
European cities at the present day. It is, however, lacking 
in one of the most important of modern facilities, and that 
is an efficient telephone service. A public telephone 
service is regarded as one of the most urgently needed 
improvements in the city, and it is also suggested that 
telephonic communication should be opened up between 
Johannesburg and Pretoria. Those who know something 
of the Transvaal are aware that there is at present a tele- 
phone line between the two cities, but it is practically 
monopolised for Government purposes, and no effort has 
yet been made to persuade the Postal Department to 
extend the service to meet the needs of commercial men. 
Àn exceedingly useful innovation which is suggested is 
that public call stations should be established on the Rand 
in such outlying places as Boksburg, Krugersdorp, 
Germiston, and Randfontein There is little doubt that 
such a service would be greatly appreciated by the com- 
panies who are working the mines out there, and would be 
extensively utilised for business purposes. 

Wireless Telegraphy in Somaliland.—The short 
reference that was made to the failure of the attempt to 
utilise wireless telegraphy in the military proceedings in 
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Somaliland by Lord Selborne at the annual dinner of the 
Institution of Mechanical Engineers, has induced a retort 
from Marconis Wireless Telegraph Company, which is 
published in Saturday’s Times. The company state that 
no apparatus has been supplied by them for use in 
Somaliland. It is possible that Marconi apparatus has 
been tried there, but not apparatus recommended by the 
company as suitable for working overland under conditions 
likely to obtain in such a country. Obviously the condi- 
tions under which the apparatus is required to work have 
to be studied specially in each case, and the company state 
their ability to supply apparatus suitable for working 
under almost any given conditions. Probably in Somali- 
land atmospheric disturbances are frequent, and would 
prove a source of interruption unless special devices were 
adopted in connection with the instruments, As an instance 
of such difficulties having been overcome, the company 
refer to the fact that in such a country as the Congo Free 
State, where electrical storms are very frequent, Marconi 
apparatus has been working successfully overland for some 
time past, but the apparatus had been specially designed 
for the purpose. 

The Pacific Cable.—According to the Times corre- 
spondent at Ottawa, there has taken place a heated debate 
in the Canadian Senate on the subject of the Pacific cable. 
The discussion was initiated by Sir M. Bowell, who warmly 
approved Sir Wilfrid Laurier's efforts to induce the 
Australian Commonwealth not to grant further privileges 
to the Eastern Extension Company. He said that the 
management of the Pacific cable seemed to be lacking in 
business energy. They should appoint agents to secure 
business in every part of Australia. Mr. Scott, replying 
for the Government, said that those who had followed the 
efforts made to strangle or paralyse the project must have 
felt their patriotism and desire for the Imperial connection 
somewhat chilled. The Dominion had endorsed the enter- 
prise from Imperial motives alone. Had Canada known 
the difficulties which would be thrown in her way during 
these six years, it was doubtful whether she would have 
gone into management with the Mother Country and the 
Colonies. He expressed profound regret that New South 
Wales should have deliberately broken her share of the 
contract. The Canadian Government had recently strongly 
protested against the proposed 10 years’ agreement between 
the Commonwealth and the Eastern Extension Company, 
by which the latter practically secured a monopoly of cable 
business. There the matter rested for the present, except 
that the proposal for a limited free Press service had been 
rejected by the Commonwealth, on the absurd ground that 
it could not see that any object would be gained. 


Electric Power in Mines.—4A typical example of 
the use of electric power in mining operations in Germany 
is afforded by a description which Mr. Nowak gives in a 
recent paper of the electrical installation of the Gneisenau 
mine, near Dortmund. Last year it was decided to con- 
siderably enlarge the existing small lighting plant, so that 
electric current should be used for power purposes, especially 
for pumping. For the latter purpose a 665-h.p. motor was 
installed, which consumes about one-fourth of the whole 
load. The three-phase system at 2,500 volts and a 
frequency of 25 were chosen. For lighting and for power 
transmission on the surface of the earth, the three-phase 
currente are transformed to 500-volt direct current, while 
the pump motor, which is placed underground in the mine, 
is operated directly at 2,500 volts. The plant contains two 
steam-driven 625-kw. three-phase generators, two converters 
for excitation and lighting of 50 kw., and a direct-current 
dynamoof38kw., which wasavailable from theold installation. 


The installation of the large pump motor in the mine was 
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very difficult on account of the small dimensions of the 
shaft ; the stator had to be brought into the mine in four 
parts and the rotor in two parts, and both the stator and 
the motor had to be wound in the mine. For starting the 
motor two methods are used: in the first one, which is 
generally used, the short-circuited motor is connected with 
one generator which is then at rest; when the generator is 
started, the motor also starts and runs up to full speed 
with the generator. This necessitated the employment of 
two three-phase circuits on the switchboard—one for the 
normal light and power service, the other for starting the 
pump motor. In some cases, however, it was desirable to 
start the motor without first stopping one generator. For 
this purpose a resistance, consisting of nickeline wire in oil, 
is provided in the well-known manner, to be inserted in the 
motor circuit. 


The Motorist’s Soliloquy.—Mr. R. Moffat Ford, 
who is a central figure in automobile circles, sends us the 
following soliloquy which he has received from a lady 
client who has come in contact with the law for driving 
her 10-h.p. Decauville car at a speed above the legal limit, 
and is now awaiting the customary sequel : 


(With Apologies to the late Prince of Denmark.) 
To stop, or not to stop; that is the question: 
Whether ’tis wiser for a guiltless driver 
To halt, when ordered by officious sergeants, 

Or to protect himself from future trouble 
By just ignoring them? To halt; to tip; 
o more. And by a tip to say we stop 
That summons for exceeding legal speed 
That flesh is heir to! "Tis a consummation 
Devoutly to be wished. To halt—to tip— | 
To tip—and then be fined? Ay, there’s the rub ; 
For in a court of law there are 1mposed 
Such awful penalties on motorists 
That give us pause. There's the respect 
That makes us anxious to observe the law. 
For who would bear the tedious procedure, 
The sergeant’s tales, his witness’s untrutha, 
The quips of rural bench, the mis-read law, 
The insolence of office, and the spurns 
The patient motorist from reporters takes, 
When he could easily prevent them all 
With his top speed! Why, who would ever stand 
The weird decisions of the Reigate Bench, 
But that the dread of something worse than this— 
The numbering scheme to label every car 
And give the police more scope, puzzles the will, 
And makes us rather bear those ills we have, 
Than fly to others that we know not of ? 


Institution of Civil Engineers.—The council of 
the above institution have made the following awarde for 
papers read and discussed during the past session: a 
Telford gold medal to Mr. Maurice Fitzmaurice, C.M.G. ; 
a Watt gold medal to Mr. Bertram Hopkinson, and 
a George Stephenson gold medal to Mr. Percy John 
Cowan. Telford premiums to Messrs. Charles Hopkinson, 
B.Sc., Ernest Talbot, Frederick Wilfrid Scott Stokes, 
Percy John Cowan, James Tayler Milton, and William 
James Larke. The presentation of these awards, together 
with those for papers which have not been subject to 
discussion, and will be announced later, will take place at 
the inaugural meeting of next session. At the annual 
general meeting held on Tuesday evening, Mr. J. C, 
Hawkshaw in the chair, the result of the ballot for the 
election of members of council for the sessional year 
1903-4 was declared as follows: president—Sir William H. 
White, K.C.B.; vice-presidents—Mr. Francis William 
Webb, Sir Guildford L. Molesworth, Sir Alexander R. 
Binnie, and Dr. Alex. B. W. Kennedy, F.R.S.; other 
members of council — Mr. Cuthbert A. Brereton, Mr. 
John Brown, C.M.G. (Cape Town) Mr. R. Elliott 


Cooper, Lieut.-Colonel R. E. B. Crompton, C.B., Mr. W. J, 
Cudworth (York) Mr. C. W. Darley, Mr. G. F. Deacon. 
Dr. Francis Elgar, F.R.S., Mr. W. R. Galbraith, Me. G. H. 
Hill, Mr. J. C. Inglis, Mr. G. R. Jebb (Birmingham), Mr. 
T. C. Keefer, C. M. G. (Ottawa, Canada), Mr. J. A. McDonald 
(Derby), Mr. W. Matthews, C.M.G., the Hon. C. A. Parsons, 
F.R.S. (Wylam-on-Tyne), Mr. A. Ross, Mr. W. Shelford, 
C.M.G., Mr. Alexander Siemens, Mr. H. C. Stanley 
(Brisbane, Queensland), Mr. John Strain (Glasgow), Sir 
John I. Thornycroft, LL.D., F. R. S., Prof. W. C. Unwin, 
Mr. F. R. Upcott, C. S. I., Sir Leader Williams (Manchester), 
and Mr. A. F. Yarrow. 

Code Telegrams.—The opposition in this country to 
the proposition of the Berne Convention to make the 
international vocabulary for code telegrams compulsory is 
assuming large and influential proportions, and the 
announcement that the Postmaster-General agrees with 
the view taken makes the opposition of an official 
character. At the forthcoming telegraph convention in 
London the subject will be brought up for discussion, 
when the British delegates have been instructed to oppose 
the proposal, According to one well-known authority on 
telegraphic codes, it would seem that the proposed new 
vocabulary is not so radical in its suggested changes as 
might be expected. It contains between one and one and . 
& quarter million words, and serves as a basis on which 
codes can be formed. There, are, however, included about 
600,000 good telegraphic words—that is to say, words 
that are not liable to confusion with others. Manufactured 
words are strictly barred, and any such may be refused 
by the cable companies or charged for at a higher rate. 
Legitimate code words average about 8} letters per word, 
but manufactured words might easily raise this average to 
10 letters, which would increase the work of the cables 
without a corresponding increase in remuneration. Looking 
on the other side of the question, there is apparently 
much to be said against the proposed official vocabulary. 
Again quoting a well-known code authority in the City, 
the opinion held by the opposition seems to be that if the 
Berne proposal is carried through, all the old codes in use 
will be destroyed and compilers of codes lose their occupa- 
tion. It is further regarded as an unjustifiable attempt on 
the part of interested parties to regulate the conduct of 
commerce by a European convention, where small countries, 
with little or no trade, have the.same voting power as 
Great Britain, whose trade and use of code messages are 
infinitely greater. As regards the contenta of the vocabulary 
itself, it is held that the words substituted are no better 
than those in the existing codes. It should be mentioned 
that England is not alone in her opposition to the official 
vocabulary. In this she will receive the support both of 
the United States and India, and other countries are con- 
sidering the advisability of resisting the attempt to make 
the use of the vocabulary compulsory on the public and 
cable companies alike. 

Electrical Power on Railways.—The Government 
has not been long to recognise the great part which elec- 
trical power is destined to play in railway locomotion of 
the future. The full text of the provisions of the Bill 
which was recently introduced by the President of the 
Board of Trade “to facilitate the introduction and use of 
electrical power on railways” has now been published. 
The measure consists of seven clauses. The first of these, 
which contains the most important provisions, proposes to 
empower the Board of Trade to make orders for all or any 
of the following purposes—i.e., authorising a railway com- 
pany to use electricity in addition to or in substitution for 
any other motive power, and for any other purpose; autho- 
rising the company to construct and maintain generating 
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stations or other electrical works on any land belonging 
to the company ; authorising agreements between the com- 
pany and any body corporate or other person for the 
supply to the company. of electrical power or the supply to 
or use by the company of any electrical plant or equipment; 
sanctioning any modification of any working agreement so 
far as the modification is agreed to between the parties 
thereto, and is consequential on the introduction or use of 
electrical power; authorising the company to subscribe to 
any electrical undertaking which will facilitate the supply 
of electricity to the company ; securing the safety of the 
public; authorising the issue of new capital by the com- 
pany for any of the purposes of this Act; any other 
matters whether similar to the above or not, which may 
be considered ancillary to the objects of the order, or 
expedient for carrying those objects into effect; an order 
made by the Board of Trade under this Act shall, on 
coming into operation, have effect as if enacted by Parlia- 
ment. The second clause in the Bill refers to powers 
for aequiring land for the purposes contemplated; and 
Clause 5 provides for appeals to the Railway Commissioners 
in cases where, orders having been applied for, the Board 
of Trade proposes to introduce provisions to which the 
applying company object. Clause 4 prescribes that the 
Board shall satisfy itself that all necessary notices have. 
been given to parties concerned. Clause 5 refers to certain 
expenses and fees to be defrayed by money provided by 
Parliament ; and Clause 6 to the Board's ppwer to make 
rules as to applications. Clause 7 is an interpretation 
clause; and also provides that the Act shall come into 
force on Jan. 1, 1904. 


London Underground Railways.—Our readers 
are familiar with the financial arrangement between the 
Metropolitan District Railway Company and the Under- 
ground Electric Railways Company, which was approved 
at a special meeting of the shareholders in the former 
company last week. It will be recollected that the 
rights and assets of the Metropolitan Distriet Electric 
Traetion Company, which was promoted by Mr. Yerkes 
to effect the conversion of the District Railway to electric 
traction, were acquired by the Underground Electric 
Railways Company for £1,000,000, to be paid half in 
cash and half in shares in the Underground Company, 
on which a cumulative divided of 5 per cent. per annum 
is to be paid out of the profits of that company in each 
year. In further consideration of the sale a dividend of 
3 per cent. is to be paid on the original capital of 
£5,060,000 of the Underground Company for the time 
being issued, and, after appropriation for reserve 
funds, one-half of any balance is to be paid to the 
Traction Company as a still further consideration 
for the sale. When the Bill embodying these and 
other proposals comes before Parliament there is likely 
to be some strong criticism of this arrangement from 
interested parties. A petition has been presented 
against the measure by the Central London Railway, in 
which the petitioners first take objection to the attempt to 
place the control of numerous and important underground 
railways in Londen in the hands of a company which is 
not subject, as ordinary railway and other companies are, 
to parliamentary control or limited to the exercise of the 
powers conferred upon it by Parliament. It is also alleged 
that the system of finance proposed is complicated, 
dangerous, and expensive,” and that while it may benefit 
the various parties concerned in the Underground Company, 
it is detrimental to the interests of the public. We think 
there is much to be said in favour of the further contention 
that it is inexpedient and contrary to public policy to place 
under the control of a financial group such a monopoly of 


the carrying traffic of London as is comprised in the under- 
takings of the District Railway, the London United Tram- 
ways, the Great Northern, Piccadilly, and Brompton 
Railway, the Charing Cross, Euston, and Hampstead 
Railway, and the Baker-street and Waterloo Railway. 
The question at issue thus becomes one of unusual interest 
as well as of the greatest importance to London, and it 
seems to us that it is clearly embraced by the terms of the 
reference to the Royal Commission which is now considering 
the question of locomotion in the Metropolis. 

Telegraphs and Telephones in Australia.—In 
the course of an article on the first Parliament of Australia. 
in the American Review of Reviews, Mr. H. H. Lusk gives 
gome very interesting information on the telegraph and 
telephone services of the federated Australian Colonies. It 
is common knowledge that from the first both these 
services have been incorporated with the Post Office, and 
thus always under Government control. The statistics on 
which the Australian Postmaster-General founded his 
telegraph rates at the time of the federation showed con- 
clusively two things—that the facilities already supplied in 
Australia to the public for the use both of the telegraph 
and telephone far exceeded those supplied either by 
governments or by private enterprise in any country of 
Europe or America in proportion to the number of the 
population; and, further, that the charges for these 
services were much lower in Australia than in any other 
country. The new Commonwealth rates, provided for 
in the Act that was passed to reorganise and unify 
the various systems that have grown up in the. 
original colonies, illustrate the truth of these things. 
For city messages, which includes a suburban area of a- 
radius of 10 miles beyond the city limite, the present. 
telegraphie rate is 6d. for messages of 10 words and the: 
address, for messages of the same length to any point. 
within the same State the charge is 9d., while for similar 
messages to any station within the Commonwealth the 
uniform charge is 1s., and in some cases the length of wire 
involved is 4,500 miles. It is calculated that these rates 
will yield à revenue sufficient to pay operating expenses of 
every kind, amounting to fully £3,600,000. As regards 
the telephone there is now probably not a town in Australia 
possessing & population of 5,000 persons or upwards which 
has not its own telephone exchange. Hitherto the charges 
have differed materially in the different States, but this is 
one of the anomalies that has been done away with as & 
consequence of the federation. In future the charges will 
be on a uniform scale, which, in comparison with others, 
would seem to be moderate. The new scale provides for 
three different services, for which different rates will be 
charged. Thus, for unlimited user at all hours within 
the limits of the municipality, the annual charge is 
£8 ; for a similar service, including both the town and city 
and suburban area, the annual charge is £10; and for 
private residences, without any restriction as to the 
number of messages or limitations as to hours, the rate| 
which would seem to include both town and suburban 
service, is fixed at a uniform charge of £5. There does 
not as yet appear to be any provision made for long 
distances, which probably arises from the fact that the 
centres of population are widely scattered, nor dees any 
provision seem to be made for publie pay stations in the 
larger cities. As every post office and branch office in the 
towns is already a telegraph station, however, there can be. 
little doubt that such an extension of the system for the 
public convenience will be made on reasonable terms as 
soon as the demand arises. 


Goods Transport by Electric Car.—Mr. Alfred 
H. Gibbings has apparently taken up this subject for the. 
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common good, and it is to his credit that he has succeeded 
in pressing its claims on the community at large, and par- 
ticularly on that section which is engaged in manufacturing 
pursuits in South Lancashire towns. He has read more 
than one paper before different institutions describing the 
benefits that would accrue from an organised system of 
goods transport by electric car, and last; week he delivered 
another lecture to the members of the Manchester Section 
of the Institution on the unique opportunity offered by the 
huge network of electric tramways in South Lancashire for 
trying the experiment. Much of what he said was necessarily 
old history, but he succeeded in showing that the scheme 
for connecting the docks at Liverpool with all the important 
industrial centres in South Lancashire is a most desirable 
one. A committee has recently been formed, under the 
title of the “ Lancashire Transport of Merchandise Com- 
mittee,” having for its object the furtherance of a general 
scheme of goods conveyance on electric tramways in that 
part of the country. After outlining the general principles 
involved in such a system, the author named a few of the 
more important conditions which an ideal scheme should 
comply with. Thus, the goods should be loaded direct 
from the docks, warehouses, or depéts, and deposited 
without further’ handling at their ultimate destination. 
Special sidings should be run into warehouses, mills, etc., 
in order to carry out this condition. There should be no 
special stoppages or delay in transit from the loading point 
to the destination. The service, when necessary, should 
be continuous for the whole 24 hours per day, excluding, 
perhaps, Saturdays, Sundays, and public holidays; but 
even on these daysa service should be available if urgently 
required. One or two special forms of trucks should be 
used for all classes of goods. The service should be 
expeditious, but. not necessarily entailing a high rate 
of speed. The system should possess every facility 
fer the transference of goods (without handling in 
piece) to or from railway trucks or horse lurries. The 
line for the conveyance of goods should not interfere 
with any passenger or ordinary road traffic. The maxi- 
mum weight to be carried on each truck should be not 
less than nine tons, and the charges should be reasonably 
economical. Referring to the engineering and traffic 
difficulties to be surmounted, the principles involved 
might thus be stated: The method of distributing goods 
to outlying districte, mills, warehouses, etc.; the diffi- 
culty of obtaining the sanction and approval of the local 
authority, property owners, and frontagers to the laying 
of additional lines and sidings; the arrangement of speed 
on both single and double lines of track, so as not to 
impede the ordinary passenger-car service; and the 
inauguration of the system. In concluding, Mr. 
Gibbings asked for the co-operation of the general 
manufacturing community in an endeavour to obtain 
greater facilities from Parliament in extending existing 
systems for goods transport. 

Motor-Starting Switches.— Mr. A. H. Bate read a 
paper before the Birmingham Local Section of the Institu- 
tion on Wednesday, in which he brings forward the 
question of motor-starting switches, and compares a few 
of the many forms of starting rheostats that are now being 
made for commercial purposes. At the outset he calls 
attention to the question of rating, and notes that the 
German Institution of Electrical Engineers has recently 
framed a set of rules for the rating and labelling of motors, 
the advantages of which will be obvious. There are three 
types of resistances in use—viz., the radiation type, the 
absorption type, and liquid resistances. For occasional use 
the author states that the absorption type of resistance is 
not only the cheapest, but also the best, When properly 
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rated, this type will stand overloads for a short time just 
as well as the radiation type. The author would be 
satisfied with a starter that would pass the following 


test: a current 20 per cent. in excess of full-load current 


to be passed for a time depending on the size of the motor, 
the operation to be repeated at intervals of 20 minutes 
with full-load eurrent without burning the surface of the 
wires, the time of passing the current being 15 seconds 
for motors up to 1 h.p., 30 seconds for motors up to 2 h.p., 
and one minute for larger powers. As to liquid resistances, 
for use in exposed situations and for large powers a starter 
with a liquid resistance has many advantages, and if proper 
care is given to the design it will give less trouble, on the 
whole, than a wire-wound resistance. But in order to give 
satisfaction the liquid starter must be provided with an 
over-oad and a no- volt automatic release, just as has 
been done with the wire-wound switches. If a “no-volt” 
release cannot be used conveniently, the main double-pole 
switch must be interlocked with the resistance, so that the 
current cannot be switched on while the resistance is cut 
out. The author here mentions a liquid resistance starter 
introduced by the Sandycroft Foundry Company, in which 
the liquid, consisting of common soda and water, is con- 
tained in a tightly-closed cast-iron case, and instead of 
moving the plates in the usual way, the whole cylindrical 
case is rotated on an insulated bearing. A “no-load " and 
also an over-load automatic release ‘is provided. The 
makers state that at the moment when the plates enter 
the liquid the current is only from five to ten amperes in 
the case of a 10-h.p. starter, and that sufficient plate area is 
provided to pass the full-load current before the liquid is 
short-circuited. By completely enclosing the liquid the 
evaporation is so much reduced that it need only be renewed 
at very long intervals. The author regards this starter 
as a great advance on other types of liquid resistances. 
After discussing the several methods of connecting the 
resistances and the motor, the author passes on to switch- 
work. When a switch is used often too much stress cannot 
be laid on the importance of strong construction, with the 
contacts and all wearing parts renewable from the front, 
but for oecasional use the use of a heavy switch con- 
struction is not essential. Switches that are to be exposed 
to the weather must have a watertight case, not only for 
the resistances, but for the switehwork. Where covers are 
used the switch lever is sometimes brought out through a 
slot in the top of the case. The paper goes on to describe 
several novel forms of starters as introduced by different 
firms in this country and abroad, and concludes with a short 
discussion of the essential features of automatic starters. 
Motors driving pumps for charging hydraulic accumulators 
or for filling tanks require a special form of switch that 
will start and stop the motor automatically as the level 
varies. A common arrangement is to make the motion of 
the float throw over a switch in circuit with a solenoid. 
The starting lever is then moved over the contacts by, the 
motion of the core as it is sucked into the solenoid. Messrs. 
George Ellison have introduced a starting switch for this 
class of work in which the motive power for moving the 
switch is provided by a small cylinder and piston connected 
to the water-mains. When the motor is required to start, 
the movement of the float turns on a small two-way cock, 
which admits water into the cylinder. As the piston 
slowly rises it first closes a double-pole main switch and 
then proceeds to cut out the resistance step by step. When 
the tank is full the float again throws over the two-way 
cock, connecting the cylinder to the drain pipe. The 
piston then falls rapidly under the action of a weight, first 
inserting the resistance, and then opening the double-pole 
main switch. To prevent the contacte from being roughened 
by the arc, a magnetic blow-out is provided, 
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CHESTER TRAMWAYS. 

(Concluded from page 597.) 
Erratum.—Palmerston was said to have three types of 
handwriting. One he could read, one his secretary could 


read, and one neither he nor his secretary nor anyone else 
could read ; and the writer of this description is probably 
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Chester Tramways—Single Line from Station Road to City Road, and 
Commencement of Double Line. (Photo Copyright.) 


&8 bad a writer as was Palmerston, hence the error in the 
motto of Chester in our last issue. It should read: 
* Antiqui colant antiquum dierum." 


streets. This work was partly carried out at the expense 
of the undertaking and partly by the Improvement Com- 
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Chester Tramways—Section of Joint and Sole Plate. 


The Track.—In a measure this line possesses no special | mittee. The track has a foundation of 6in. of concrete. 
features. The gauge was determined by the width of the ' The paving, carried out by the Improved Wood Paving 


o AEE E 


esparn 18 ins > €- MEN E ds le ins „ 
, ‘dei 
UT d 
E | TIE ') BAR ` bM 
T Uo fmin se iB ` l * * s : ` ac) i cnm m». à IE ME. y " . uos Sow, 
oN "7; CONCRETE: 6inches deer . fe 
DUC CROSS SECTION 
—. — — — 1 — 
. | i 
— i = — | 1 Noc e — MRE 
95 32| ro + inch |Sets for| Granite | 9 
— à .Tmm———— — — — — — ^ c oam so —— ee” — 
[ paved | Streets] | | 
ucc ee Sues Per D 


PLAN 


For Wood paved Streets 
wood blocks 9x 5°x 3 inch 


Chester Tramways -Plan and Section of Track. 


older streets, as might have been expected, and therefore 
general widening for a 4ft. 8lin. gauge was impossible, so 
a ift. 6in. gauge was adopted. Where possible roads were 
widened, and the opportunity was taken to repave some 


Company, is partly of 5in. Newry granite and partly of 
5in. jarrah. The route is fairly level, the steepest gradient 
being 1 in 24, and, with one or two exceptions, the curves 
are not troublesome, the radius of the sharpest being 40ft 
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pplied in lengths 


Rails, ete.—Messrs. W. Scott, Limited, of Leeds, sup- | 1tin. wide by 1din. deep. They were su 
owing analysis: 


plied the rails, fishplates, and anchor joints for this work, | of 60ft., and in accordance with the fol 
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' hester Tramways— Wood Paving Eastgate Street. (Photo Copuright ) Chester Pramways Special Work, Eastgate Street. (Photo Copiright.) 


amounting in all to about 700tons. The rail measures 7in. 
ty 7in., weighs 94Ib. per yard, and has a groove measuring 


cent.; phosphorus (not more), 08 per cent.; sulphur (not 


carbon, 40 to 50 per cent.; manganese, 70 to 1°00 per 
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Chester Tramways— Details of Wheels, by Hadfleld's. 


more), 06 per cent.; silicon, traces. The steel has a 
tenacity of 40/47 tons per square inch, and capable of 
sustaining a drop teat of 2, 000lb. falling 18ft. e fish- 
plates are 24in. long and weigh 64lb. per pair. Ibbotson's 
supplied the nute and bolte. The accompanying plan and 
gections will however, save a lot of explanation, in that 
they clearly explain themselves. The bonds are of the 
crown type, with cross bonding every 60 yards. 
Open Work.— The special work was supplied by the 
eld's Steelfoundry Company, Sheffield. The pointe A E 
and erossings are of the very latest and most improved 
im The points are 12ft. and 13ft. 6in. long, radiused 
200ft. eentre throw and 150ft. side throw respectively, 
and are fitted with tongues 7ft. 6in. long. th the 
pointe and the crossings are made of eld's patent 
manganese steel, and fitted with renewable wearin 
ieces of the same material. This special steel, of whic 
eld’s are the sole manufacturers, is exceptionally well 
suited for tramway special work. It possesses the peculiar 
property that besides being extremely hard it has at the 
same time great ductility and toughness. In this respect 
it is unique, and seems to be the only metal that will resist 
wear without more or less spalling off of the edges or 
breaking. The drain boxes were also supplied by the 
same cumpany, and are of their patent combined gas and 
mud trap design. We may also mention here that the 
car wheels and axles were supplied by Hadfield’s. The 
wheels are com of a centre of a special grade of 
cast steel, fitted with a rolled-steel tyre 24in. thick. This 
tyre is fitted to the centre by an improved method which 
renders it impossible to work either sideways or circum- 
ferentially. It is calculated that these wheels will run 
5,000 miles per jin. reduction in the thickness of the 170 
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One of the many advantages claimed for Messrs. : URIJA 
field’s design of wheel is that the tyres can be renewed N= X 
at a very much lower cost than any other design of wheel — 
ae es oe The wheels are mounted on forged — — 


uie rus ee bans supplied by G. F. Milnes uid 
an 5 ley, and are all of the double-deck type. The : 
seating capacity of the cars is 43—20 passengers inside | SECTION ON A.B. SECTION ON E. F 


Chester Tramways—Sections of Hadfield’s Drain Boxe 
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and 23 on roof. The length of body is 14ft., and the total | finished in oak and ash, with ceilings of bird's-eye maple, 
over-all length 25ft. The cars being for & narrow gauge, | and seats of birch veneer. The staircase is of the ordinary 
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Chester Tramways—Plan and Klevation of Car. 
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Chester Tramways— View of Car. (Photo Copyright.) 


LL 36 GUAGE. 5 
Chester Tramways— End Elevation of Car. 


the width of the car is limited, and twin doors are provided | type The roof seats are designed with narrow oval slats, 
at either end to give a wide doorway. The interior is | set ou edge, and arranged close together, thus giving little 
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available surface for rain to collect, while at the same time 
forming a comfortable seat. The roof is completely sur- 
rounded by an ornamental wire netting screen. The cars 
are mounted on Brill standard trucks, equipped with British 
Thomson-Houston motors and controllers, and supplied with 
hand and electric brakes. The interior of each car is lighted 


ie d 


ro 
l y i id 


with eight lamps, and outside with two. They are fitted 
with Tidswell’s lifeguard, as will be, seen from the photo- 
graph. | | 
Car-Shed. — The car-shed is at the starting point, 
Station-road. The dimensions are 166ft. by 67ft., and it 
has as yet to accommodate 12 cars, but will take double 


that number. A pretty little piece of work has been done 
here The shed is an adapted building, the roof of which 
was raised, in fact, by jacks supported by brick pillars, and 
partly glazed. The inserted windows at the sides and the 
partly-glazed roof give plenty of light. Three tracks and 
pite have been constructed, and provision made for the 
addition of a fourth pit. Adjacent old stable buildings 


Chester Tramways— Span Wires in East 


have been adapted for stores and repairing shops. Four 
sets of Kinnear's steel rolling doors are fixed at the end 
entrances. 

Cables. — These were supplied and laid by the Callender 
Cable and Construction Company, Limited. They are 
insulated with vulcanised bitumen, and laid solid in 


wooden troughs. The positive feeders consist of 800 yards 
of 4 square inch and 1,650 yards of 5 square inch cable. 
The rail return cables consist of 1,600 yards of 4 square 
inch cable and 850 yards of ‘3 square inch cable. The 


test and telephone cable consist of 2,500 yards of six-core 
7% and 3,000 yards of three-core /. 


A. 


gate Street. (Photo Copyright.) 


Overhead Equipment. —As has previously been stated, 
every effort was made in the carrying out of this work to 
interfere as little as possible with the esthetic tastes of 
those who look upon the city as an artistic product handed 
down to the present and future generations for reverence 
and admiration. Hence the trolley wires are carried where 
artistic tastes cannot be troubled on centre poles or on 


THE ELECTRICAL ENGINEER, MAY i, 1908. 628 


side poles, but in the older streets by span wires fixed to | copper 00 S. W. G., with guard wires where required 7/,, 
rosettes on the walls of opposite houses. To a minor | gauge, earthed at every third pole. The bracket arms are 
degree even such suspensions may be deemed obtrusive, | as short as possible, the maximum side reach being about 
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Chester Tramways— Exterior of Switchboard. 


but an examination of the photographs showing types of | 6ft. Safety cut-outs are in use only at the generating 
suspension will show that modern progress has interfered as | station, with fuses on each car. i 
little as may be with the beauties of the view in Chester 

streets. The poles were supplied by Chas. Russell and Co. — | — 
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Chester Tramways— Back of Switchboard, 


Chester Tramways—Side Poles in Grosvenor Road. 
They are made in one length, and carry the trolley wiro | Power Station. — Details of the buildings of the 


he poles are to be used also | generating station at Chester will be found in our issue 


21ft. above surface level. 
of Dec. 30, 1896, and so far as these are concerned we 


for street-lighting purposes. The trolley wires are of H.D 
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have little to add. The equipment of the station has been 
increased, and orders for other additions have been placed. 
This was necessarily the case, seeing that at the present 
time, and in the future, the station will be used both for 
light and power purposes. The charge for energy supplied 
for traction purposes has been fixed at 14d. per unit. 
This price includes capital charges on cables, and main- 
tenance charges both for cables and the overhead equip- 
ment. Briefly, the boiler-house is 124ft. by 45ft.; the 
engine-room is the same length, but is 15ft. narrower. 
The equipment consists of five Babcock and Wilcox 
boilers evaporating 5,000lb. per hour and two evapo- 
rating 10,0001b. per hour. Full details of the accessories 
will be found in our issue previously mentioned. There 
are three 150-h.p. engines and three 450-h.p. engines by 
Belliss and Morcom, direct-coupled respectively to three 
80-kw. shunt-wound two-pole generators and three 250-kw. 
shunt - wound two- pole generators supplied by Thos. 
Parker, Limited. Messrs. Crompton and Co. supplied 
the booster (25 amperes). Storage batteries have been 
supplied for traction purposes by the Tudor Accumulator 
Company, giving 250 amperes for one hour. 


Tramway Switchboard. — This was supplied by 
Messrs. Brook, Hirst, and Co., Chester, and consists of six 
slate panels enamelled back and front—three are dynamo 
and feeder panels, one battery and booster panel, one 
Board of Trade panel, and one negative panel. On each 
feeder and dynamo panel is fitted one circuit breaker, made 
by the British Thomson-Houston Company, one ammeter, and 
four knife switches, two each for putting feeder or dynamo 
on top or bottom bars. There are also fitted slate 
slabs with terminals for paralleling purposes. The 'bus 
bars are made of solid wrought copper, 2in. by jin, 
and are supported by ‘clips and insulators bolted 
to framework. On the battery and booster panel is 
fitted a British Thomson-Houston circuit breaker and 
ammeter in the battery circuit, one booster throw-over 
switch for putting booster in and out of circuit, one 
exciting switch which excites the booster field off the 
battery, one British Thomson-Houston wattmeter for 
registering charge or discharge of battery, and a starting 
switch, ammeter, and fuse for the booster motor circuit. 
Above the panel is fixed the main voltmeter, which is 
insulated from and fitted to frame. ‘The Board of Trade 
panel is fitted with the usual instruments and switches to 
suit the Board of Trade requirements. On the negative 
panel there are five feeder bars at top of panel and five 
dynamo bars at the bottom, the main recording ammeter, main 
registering wattmeter, and series switch which is used for 
regulating the compound winding of the booster, to keep the 
load steady on the dynamos. All the feeders are brought and 
bolted into gunmetal bars projecting beyond the back of 
the board for that purpose. The series resistance, which is 
composed of iron strip, lin. by jin., is bent to fit on to 
copper projections of the contacts of the series regulating 
switch. The switches and resistances for regulating the 
dynamo and booster fields are fixed in a chamber under- 
neath the platform, which is fireproof, and are actuated by 
handwheels on spindles; these were manufactured by Messrs. 
Thos. Parker, Limited, of Wolverhampton, who supplied 
the generators. The framework is made up of 4in. by 4in. 
tee iron and angle irons. 


The Workers.—It is customary, we know, to decry 
the work done by committees and officials of local 
authorities, but whatever may be the merits or demerits 
of municipal trading in the abstract, there is nothing more 
certain than that the officials responsible for the work 
generally throw themselves heartily into it, and endeavour 
to carry it out to perfection. Credit ought, perhaps, to be 
given to leading members of committees for inception and 
support, but it is the responsible official who has to bear 
the burden and heat of the fray. In Chester Councillors 
Roberts and Ferguson, respectively chairman and deputy 
chairman of the Tramways Committee, have been inde- 
fatigable in carrying out the work, and have been loyally 
supported by the other members of the Council and the 
town clerk. The responsibility for the design and con- 
struction of the work, however, and therefore for its 
suitability for its purpose, falls principally on two men— 


Mr. Matthews Jones, M. I. C. E., city surveyor, who had as 
his share the engineering work connected with the track, 
the car-shed, and other buildings, etc. Mr. Jones was 
again loyally supported by his son, who is his assistant, 
and the other members of his staff. Mr. F. Thursfield, 
A. M. I. C. E., the city electrical engineer, was responsible for 
the electrical equipment of the line, and received loyal 
assistance from his staff. These gentlemen are to be con- 
ratulated upon their success, and have handed over to Mr. 
Gardner the tramway manager, a line and equipment calcu- 
lated to fully give all the demands he makes without: 
any but the ordinary incidents which arise in tramway 
working. 
ponar — — 


WITH THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS IN ITALY. 
BY OUR OWN CORRESPONDENT. 
The Milan-Varese Electric Railway. 
(Concluded from page 557.) 


The generating station is situated on the River 
Ticino, a distance of about seven miles from the 
nearest point of the railway as at present converted 


Fie. 8.—The Power House of the Milan-Varese Electrie Railway. 


to electrical working. The original intention was to 
employ water power, and considerable expense has been 
incurred in canal work completed for this purpose. 
Owing, however, to difficulties regarding water rights, 
a steam plant has been erected and does the whole work 
Although this alteration of plans must at the time 
have inflicted a heavy blow to the scheme, where coal is an 
expensive item, yet there is no doubt that some reserve 
power must eventually be required in addition to the 
waterfall, and when matters have been adjusted so 
that the water can be used, the steam plant will then 
be a stand-by for emergencies or in cases of low 
water or heavy loads. The exterior of the power- 
house is shown in Fig. 8. The walls are substantially 
built, and the whole has an appearance of solidity.. The 
main building is divided into the boiler and engine rooms 
(see Figs. 9 and 10), having respective widths of 72ft. and 
66ft., with a common length of 138ft. Land is avail- 
able for extending to double the capacity of the plant. For 
the work now dealt with three sets of steam alternators 
and two sets of exciters are fixed. The main engines are 
constructed by Tosi, of Leguano, of compound tandem 
type, with drop-valves, capable of developing 1,200 h.p. 
at a speed of 94 revolutions per minute, and sup- 
plied with steam at 160lb. per square inch. A 
flywheel of 36 tons is mounted on the shaft along- 
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side the rotating field magnet. The engines are 


af the stroke. Condensers are provided, and by carrying | vertical engines, each of 85 h. p., are employed to 


all the steam, exhaust, and water pipes under the floor 
between the foundation beds of the machines, the engine- 


capable of withstanding an overload of 50 per cent. above 
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the normal power, the cut off then occurring at 27 per cent. room is free from these encumbrances. Two v eae 
rive the 
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direct-current exciters placed at the end of the building, 
and run at a speed of 270 revolutions per minute. The 
exciters coupled to the small engines are constructed with 
six poles for a tension of 125 volts, each being large enough 
to magnetise two of the alternators. The alternators, con- 
structed by the Thomson-Houston Company, are fitted with 
32 poles, giving a frequency of 25 and an armature voltage of 
15,000. They are e to withstand a continuous overload of 
25 per cent., ora momentary overload of 40 per cent., the normal 
capacity of the machines being 750 kw. They are worked 
singly or in parallel as occasion requires. No fuses are used 
on any part of the high-tension electrical circuits. The 
current from the generators is taken to an oil-switch, the 
handle only of which appears on the switchboard, chain 
gearing being employed to transmit the motion to the 
portion through which the current passes. 


The switchboard is divided into a compartment for the 
exciters, carrying two main circuit breakers, two field- 
regulating switches, two ampere-meters and one volt- 
meter. Three divisions are allotted to the alternators, 
on each of which is fixed an ammeter and voltmeter in 
the field cireuit, the regulating switch for the alternator 
field, one voltmeter and one registering wattmeter indi- 
cating the high-tension energy, and the handle of the main 
oil-switch to disconnect the three conductors connected to 
each machine. On the centre panels are located the 
phase indicators and the main ammeters indicating the 
total current passing to the feeders. A second switchboard 
is provided for the overhead feeders ; an ammeter is placed 
to indicate the current ing in each line of all the 
feeders ; a three-pole double-break switch and an automatic 
circuit breaker, all working under oil; a lightning arrester 
on each conductor and registering wattmeters to record 
the various amounts of energy taken by the sub-stations. 

In the boiler-house eight Babcock and Wilcox type are 
fixed, each containing 114 tubes, affording a heating surfac 
of about 3,200 square feet. The water before entering the 
boilers passes through an economiser, divided into three 
batteries, with a total heating surface of 6,000 square feet, 
the scrapers being driven by electric motors. Two duplex 
steam pumpe, capable of supplying 5,000 gallons of water 
per hour, complete the general equipment. The average 
consumption of coal is nearly 4lb. per unit, and must tell 
somewhat against the economical working of the system 
until the question of the water power has been fought out 
and adjusted. There is a leakage loss of from 0'1 to 0:15 
ampere at 650 volts per kilometre of third rail, varying 
according to the state of the atmosphere ; the resistance of 
the conducting rail is 0°03 ohm per kilometre. The total 
Joss over the entire system is about 15 per cent. Lightning 
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arresters are very frequently introduced, and the pro- 
tection of the lines and apparatus from this source of 
danger is one that has given the engineers the greatest 
difficulty. The rolling-stock specially procured for the pur- 
pose consists of 20 electric ears and 20 trailers. Additional 
ordinary coaches can be attached as required, and steam 
locomotion can be conducted over any part of the route. 
A further order has been placed for 16 electric cars and 
five vans suitable for carrying luggage and the postal 
traffic. 

The speed acquired by the trains on the level and 
climbing the easy gradients is excellent, prd 65 miles 
per hour at an average consumption of 360 kw. It is 
satisfactory to learn that an immediate start is to be made 
on the electrical equipment of the branch lines which run 
from Gallarate to Arona and another to Laveno. 


t 
! 
aS AA 


In conclusion, we desire to thank the engineers, Mr. 
Tremontani and Mr. Bortolotti for the information kindly 
given us. 


SOME NOTES ON CABLE TESTING. 
BY W. DALTON, A.LE.E. 
(Concluded from page 590.) 


Example of Practical Test (Fig. 9).—There was a 
length of 158 774 knots of submarine cable lying in tanks, 


"y 


and an almost dead earth developed. One hundred cells 


FIG. 9. 


were used to localise fault. In this case the enda of the 
eable could not be brought direct to the terminals of the 
bridge, so they had to be allowed for. 
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i „ „ B= 469 „ = 1,05692 ohms. and the other, B, used to watoh behaviour of fault, which 


Resistance of lead A ='270 ohm | Total = of loop two galvanometers, one, marked A, being used to localise, 
„ „  OBble-1,058:461 ohms should be localised as soon as it opens out, and also brings 


: h j : 
Fini Cob sual Talia 1,000 down the resistance 
1,000 
Resistance was inserted in R and balance obtained at 
954-800. 
1,059:200 
934:800 
124:400 + 2 — ‘270 = 61:930. 
158: 774 
61:040 x —— — — 9291 knots f k e 
7.058.461 ots from end marked B 


Second Test.— The ends of the cable were now 


reversed by changin " : ver leading wires on bridge and the Fie. 12. —Localising Fault by 8 Method with another Galvanometer 
ratio arms altered , l connected to watch behaviour of fault. 
1,000 | "T : : 
Resistance again adjusted until balance was obtained at 5 fault in low. resistance conductor by 
means of a 


5, 213.7 ohms. 5 EE d pios (Fig. 15): S=standard wire ; 
i = the cable; a, b, al, b! the two pairs of resistance arme. 
ene 997:2. Work from X end of tbe cable. 
9 
997°200 ere 
409 996731 x 188 
556781 " 1,058:461 


= 149:5 knots from end marked B. 
Now the original length = 158:774 knots. 


9:291 
149:500 
158:791 knots. 


So that the fault was localised within 32:46 yards. 
Contact between two parallel wires (Fig. 10) : 


EARTH 
Fig. 15. —Localising Earth Fault in Low-Resistance Conductor by 
Thompson Bridge. 


Ezample.—Suppose there is one statute mile of one square 
inch cable developed an earth fault, and after connecting 
up low-resistance bridge as above, balance is obtained whe. 
the slide is at C250 ohm. Now, one mile of the cable has 
a resistance of 0454 ohm at 60deg. F., so that the fault 
from X will be, assuming the temperature of the cable to 

be 60deg. F., 1,760 | .923 = 982 yards. Now, supposing 
Fre. 10.—Contact between two Parallel Wires. i 0454 
the cable had been at a temperature of 65deg. F., 5deg. 
= temperature coefficient for copper is 0110. 


z y= total resistance, which = L, 


a 
a a+b So ED: dio x '0250 = 920 yards from X end. 


0434 x 10110 
Another method if there is a third similar wire available 
(Fig. 11): x 


„D 
| | Y Fault 
Fig. 11.—Contact between two Parallel Wires in a Three - Core Cable FIG. 14.— Murray Loop Test. 

RLT Na The above test in practice is often rendered useless due 

a+b ^! to inductive effect from neighbouring lighting mains, and 

R the author would like to take this opportunity of pointing 

— 1 A . . 
when a bre - out how useful it would be if heavy feeders, at a little 


extra cost, could be provided with two test wires instead 
The above arrangement of connections are generally | of one, as is usual. This would enable the Murray loop 
found most convenient for localising on telephone or pilot | test to be applied should a fault develop. 
cables When manufacturing either guttapercha or india- In the case of tramway feeders both test wires could be 
rubber cables and earth faults develop, it is often found in | permanently connected to the end of the feeder in the 
practice that the fault, if it is not a dead earth, gives a | disconnecting box. This arrangement would ensure the 
good deal of trouble to localise, as it is constantly closing | insulation of the test wire always keeping perfect, as 
And opening out, thereby altering the fault resistance, and | by joining it to its own conductor they would both be at 
it is difficult to get balance on the galvanometer. the same potential, and it would also be connected up ready 
The following (Fig. 12) is a method of connecting up | for applying the test mentioned above. 
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In the case of, lighting mains, the test wire, which is not 
used for indicating the drop of potential at the end of the 
line, could be connected to the conductor at both ends; 
and in the case of a breakdown the one connected to the 
voltmeter could be temporarily disconnected and used in 
conjunction with the other one. 

here is no test so accurate as the Murray loop test 
for localising earth faults on comparatively short lengths of 
cable (Fig. 14). Now, as the balancing of the galvanometer 
is dependent upon drop of volts between definite resist- 
ances—i. e., the drop in the bridge and the drop along cable to 
fault—it is quite evident that for localising on low-resist- 
ance conductor cables a current must be sent along the 
cable sufficiently heavy to produce a drop of such a 
magnitude that will enable it to be detected by the 
galvanometer. 

Now, the following must be taken into account when 
deciding upon what qurrent is to be used for localising : 
(1) resistance of conductor; (2) sensibility of galvano- 
meter. So that for heavy feeder cables a current from a 
few accumulators would give the best result, and for, say, 
a ½ o pilot cable, where the resistance would be a good deal 
higher, a few ordinary dry cells would be ample. 

n plain words, it comes to this. In the first case quoted 
the ohmic resistance is low, therefore to cause a drop of 
volts we must make the current density high ; and in the 
second case quoted the ohmic resistance is high, therefore 
the factor alone is sufficient to cause a drop, and it is, 
therefore, only neeessary to use a small current. 


a 
"uie a L = yards from X. 
b 
zi L — yards from Y. 
L- length ; 
a = fixed resistance ; 


b = variable resistance. 


It is imperative that a D'Arsonval galvanometer is used 
for practical street work, otherwise there will be constant 
disturbances due to external varying magnetic fields. 

In many cases where a suspension galvanometer cannot 
be had, a telephone can be used in place of it. This 
arrangement is really very sensitive, as when the telephone 
is the slightest out of balance a distinct buzz is heard every 
time the key is pressed. 


CABLE. 


Fig, 15. Murray Loop Test with Galvanometer to Earth. 


The above diagram (Fig. 15) shows the Murray loop test, 
this time with the galvanometer to fault. In practically 
carrying out this test it should be noted that the battery 
should be connected to each end of the cable by separate 
terminals, the two wires leading to the bridge being on 
the inside, and also connected to the cable by separate 
terminals. 


Drop of Potential Method (Fig. 16).—The principle 
of this method is recording the drop of potential from a 
definite point in the cable to one end, the resistance of 
zu is known, and the drop from the same point to the 

auit. 

First connect galvanometer to contact 1 and note drop, 
V1; then connect to contact 2 and note drop V2. Now, as 
the length of r is known the resistance can be calculated. 

VI. I. 
X =) vg yards from Y, 
where L = total length of cable; 
N- total resistance of cable, 
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The source of current should be a battery, as the 
slightest variation will throw the test out. Another objec- 
tion to this test is that if the fault should vary in resist- 


2 


FAULT 


ii 


Fie. 16.—Drop of Potential Method for Localising.—Switch on 
Contact 1 V1, Switch on Contact 2= V?, 


ance while the galvanometer switch is being put over from 
1 to 2, the test will not be accurate. 


eee 


J.E.E. STUDENTS’ VISIT TO SHEFFIELD AND 
MANCHESTER. 


A party of about 40 students of the Institution of Electrical 
Engineers assembled at the Royal Victoria Station Hotel, 
Sheffield, at mid-day on Monday, April 20, for a week's visit 
to the principal engineering works of Sheffield and Manchester. 
They lost no time in getting to work, for at three o’clock the 
electric lighting station was visited, and the students were 
welcomed by Mr. S. E. Fedden, the chief engineer, and his 
staff. The system originally in use at this station—the capacity 
of which is 4,750 kw.—was single-phase at a periodicity of 
100 ~~ ; it is being converted to two-phase at 50 ~~, the 
generating pressure being 2,000 volte. Afcer looking round 
the showrooms and factory connected to the station, the 
party was carried, by the kindness of Mr. A. L. C. Fell, the 
chief engineer and manager of the tramways department, 
which is entirely separate from the lighting department, in a 
special car to the tramway generating station at Kelham Island. 

ere the electrical equipment consists of seven British Thomson- 
Houston generators, three being of 225 kw. capacity, two of 
500 kw., and two of 1,000 kw., the generating pressure being 
500 volts. Mr. Fell and his staff most kindly explained all 
pointe of interest. 

At nine o'clock on Tuesday morning a special car awaited 
the visitors near the hotel and took them to the works of 
Messrs. W. Oooke and Co., Tinsley. The manufacture of wire 
ropes was seen in full swing, the fascinating sight of red-hot 
bars of wrought iron made in the puddlipg furnaces being 
rapidly rolled into ever-increasing lengths of wire was witnessed, 
and the manufacture of horseshoes on the most up-to-date 
lines was greatly admired. A striking feature of the works is 
that the waste gases from the puddling furnaces are utilised 
in generating steam, which is used for the steam hammers and 
also for driving the steam dynamos for lighting and power 
purposes. Before leaving the works each student was presented 
with a pocket knife as a memento of the party’s firat visit to 
Sheffield Ironworks. In the afternoon they descended into the 
workings of the Nunnery Colliery Company, and much th.t 
was novel to the majority was seen. The evening was well 
spent at the University College, where Mr. E. H. Crapper read 
a paper on The Training of Electrical Eogineers," Mr. D. F. 
Mylan being in the chair. A lively discussion ensued, and 4 
hearty vote of thanks was accorded to Mr. Crapper. 

At Messrs. John Brown and Co.'s, on Wednesday mornin, 
special arrangements had been made whereby the visitors might 
see as much as possible in the time at \their disposal. Upon 
entering the works, a magnificent collection of complete mode's 
of many British and foreign war vessels, the originals of which 
were made at the Clydebank Shipbuilding Company’s yards, the 
armour plates being supplied by Messrs. J. Brown, was 
inspected, and duly admired. In the works proper they saw 
the manufacture of steel by the patent Robert process, which 
gives a metal specially suitable for dynamo castings. Over 
40 tons of steel from the Siemens furnace were cast at one 
pour, a huge piece of shafting was forged in the 3,000-ton 
hydraulic press, an armour plate was forged in the 10,000-ton 
hydraulic press, and another was rolled. The manufacture of 
the Atlas gelf-hardening tool steel waa also seen, and the 
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splendid work which can be done with it was demonstrated in 
the machine shops. The early part of the afternoon was 
spent at Messrs. Askham Bros. and Wilson'a, where tram- 
way points and crossings, made from Messrs. Edgar Allen's 
manganese steel, were seen in all stages of manufacture 
from the first drawings to the finished article. A special 
car then oonveyed the party to the works of Messrs. 
Edgar Allen and Co., where, besides the manufacture of the 
manganese steel, already referred to, and many large magnet 
castings for electrical machinery, files, saws, etc., were seen in 
‘course of marufacture, and the operation of electric welding 
excited general interest. In the evening the members of the 
Students’ Section were joined by the Leeds Local Section at 
dinner in the Victoria Hotel, Mr. Councillor Clegg taking the 
chair. After the usual loyal and complimentary toasts, a very 
enjoyable musical evening was spent, songs and recitations 
(most humorous) being given by members of the clerical staff 
of the Sheffield tramways, by Mr. Fell, and by several of the 
students, including Mr. Symons (the hon. secretary) and Messrs. 
Hewett, Paxton, and Mohr. 

Messrs. Walker and Hall were visited on Thursday morning, 
and here the manufacture of silver teapots, spoons, forks, and 
all sorts of silver and electroplate goods was traced from the 
crade metal to the,finished article, beautifully engraved with 
various designs ; and the forging and grinding of knife blades, 
for which Sheffield is chiefly famous, was witnessed with 
admiration. Some of the articles in the firm’s museum were 
visible tributes to the lasting quality of English workmanship. 
One article exhibited was a beef slicer which had been in 
everyday use at the Midland Railway Institute, Derby, for 
over seven years, while a plated steak dish which had been in 
use at the Great Northern Hotel, Lincoln, for over 20 years 
was absolutely untarnished. At mid-day the party journeyed 
through the beautiful scenery of the Peak district to Man- 
cheater, and immediately upon arrival visited the Bloom-street 
and Dickinson-street generating stations of the Manchester 
Corporation. The supply, which was originally on the five- 
wire system with 500 volts between the outers, is being converted 
where possible to the three-wire system, all new extensions 
being on this system. The combined capacity of the two 
stations is now 15,000 kw. 

Friday morning saw the students at Clifton Junction, where 
the works of the Chloride Electrical Storage Company were 
visited. The chemical manufacture of chloride of lead from 
litharge, the casting of the lead chloride into hexagonal 
tablets and lead round these tabletas, and the final reduction of 
the lead chloride into spongy lead for the negative plates were 
followed with interest, as also was the manufacture of the 
1 plates and the formation of peroxide of lead on them. 

he up-to-date machinery in the woodwork shop was generally 
remarked upon, and the charging plant was inspected. The 
afternoon was spent at the Westinghouse works at Trafford 
Park, which have recently been fully described in these 
columns. Owing to the vast extent of the works, some depart- 
ments were examined in a very cursory manner, but great 
pleasure was expressed at the large machinery and the energetio 
methods employed. As Friday was the last evening the party 
would spend together, a dinner was held at the Albion Hotel, 
and a very enjoyable evening spent. 

The final item on the programme was the visit to Messrs. 
Ferranti's, Limited, Hollinwood, on Saturday morning, when 
Mr. W. Mansell, the manager, showed work in progress for the 
London County Council, Cape Town, Bloemfontein, Shanghai, 
Leeds, etc. Several new designs in switches received special 
attention, as also did the new plant for testing slate for switch- 
board use, which has recently been p ut down owing to trouble 
from metallic velns in the slate. The splendid work done by 
the large turret lathes was also specially remarked upon. 


FARNWORTH ELECTRICITY AND TRAMWAYS 
ACCOUNTS. 


Mr. J. D. Pember, engineer to the Farnworth Urban District 
Council, has forwarded us a copy of the accounts of the electricity 
and tramways departments for the year ending March 31 last. It 
ecoms that the capital expenditure on the electricity undertaking has 
been £33,115, and on the tramways undertaking £42,650. During 
the year 492,592 units of electricity were generated, and 445,912 units 
supplied to private consumers, including 291,335 units at Id. per unit 
to the tramways undertaking. The total receipts from the electricity 
concern amounted to £3,229. 6s. 8d., and the total expendi- 
ture, including interest and sinking fund charges, to £5,166. 
158. 3d., leaving a profit of £62. lis. 5d. for the year. The 
number of equivalent 8-c.p. lamps connected to the mains to 
date is 12,044, of which 6,997 is represented by motors. Turning to 
the accounts for the tramways department it is seen that the receipts 
have amounted to £7,016; the car miles run were 222,518, the 
receipts per car mile averaging 7°6d. The total number of passengers 
carried was 1,663,580, and the average receipts per passenger were 
101d. The total expenditure, pores. interest and sinking fund, 
was £8,947, or 9.60. per car mile; showing a loss on the year's 
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working of £1,931, or 2:07d. per car mile. The maximum load and 
load factor are given as follows: lighting, 150 kw. and 11°8; traction, 
ET and 16:6 respectively. e combined load factor is given 
at 14° 


FORTHCOMING EVENTS. 


Fripay, May 1. 
Rontgen Society.—Exhibition evening. 
Royal Institution.—At 9 p.m., Prof. Wm. J. Pope on Recent 
Advances in Stereo-Chemistry." At 5 p.m., annual meeting. 
SATURDAY, May 2. 


Institution of Electrical Engineers (Students Section) — At 
9.30 a. in., visit to the works of the Western Electric Company, 


Woolwich. 
Monpay, May 4. 

Society of Arts.—At 8 p.m., Cantor Lecture. ‘‘ Mechanical Road 
Carriages,” by Mr. W. Worby Beaumont. (Lecture II.) 

Society of Engineers.—At 7.30 p. m., ojona meeting. Paper : 
** Certain Vexatious and Fallacious Cement Tests now in Vogue," 
by Mr. David B. Butler. 

Turspay, May 5. 

London Chamber of Commeroe.—At 7.15 for 7.30 p.m., ‘‘ ladies’ 
dinner,” Trocadero Restaurant. Discussion on ‘‘ Women’s Sphere 
in Business.” 

WEDNESDAY, May 6. 

Society of Arts.—At 8 p.m., ordinary meeting. Paper: The 
Construction of Maps and Charts,” by Mr. G. J. Morrison. 

Institution of Electrical Engineers (Students' Section).—At 
7.50 p. m, ordinary meeting. Paper: Synchronous Electrical 
Machinery, by Mr. J. D. Griffin. 


THURSDAY, May 7. 

Institution of Electrical Engineers.—At 8 p m., extra meeting. 
If discussion on Mr. Aitken's paper is concluded at meeting on 
April 30, the following papers will be submitted: Applications 
of Electricity in Engineering and Shipbuilding Works,” by Mr. 
A. D. Williamson; and ‘‘Electric Driving in Machine Shops, 
by Mr. A. B. Chatwood. 

Civil and Mechanical Engineers’ Society. At 8 p. m., ordinary 
meeting. Paper: On the Oho!ce of Steam Boilers,” by Mr. 
C. E. Stromeyer. 

Rontgen Society.—At 8.30 p.m., exhibition evening. 


Royal Institution.—At 5 p.m., Prof. Dewar on ''Hydrogen: 

Gaseous, Liquid, and Solid." (Lecture III.) 
FRipAY, May 8. 

Physical Society. At 5 p.m., ordinary meeting. Papers: 
„A Spectroscope of Direct Vision and Minimum Deviation, by 
Mr. T. H. Blakesley ; ‘‘ Mathematics of Bee's Cells," by Prof. 
Everett; The Coloured Map Problem," by Mr. W. H. Price; 
' Note on the Construction and Attachment of Galvanometer 
Mirrors," by Dr. W. Watson. 

Iron and Steel Institute. At 7 for 7.15 p.m., annual dinner, 
Hotel Oecil. 


APPOINTMENTS VACANT. 


Lecturer in Eleotricity Technology, Birmingham Municipal 
Technical School, £170 per annum, May 2. See advertisement. 

Lecturer in Mechanical Engineering Subjects, Birmingham 
Municipal Technical School, £150 per annum, May 2. See advertise- 
ment. 

Electrical Engineer, Bra 
annum, May 4, 10.30 a.m. 
Clerk, Town Hall, Bray. 

Mains Superintendents, South African Municipality. Knowledge 
of underground cables, both high and low tension, £360 per annum, 
May 4, 1903. See advertisement. 

Senior Charge Engineer, Willesden District Council, £130 pe: 
annum, May 13. See adveitisement. 

Charge Engineers (2), Willesden District Council, £102 per 
annum, May 13. See advertisement. 

Traveller, witb London exper.ence. Sec advertisement. 

Engineer and Electrician for service in India, well up in 
mechanical engineering, with a thorough practical kuowledge of 
e'eetricity. Ses atvertisement. 

Electrician, Bridlington Town Council, to take charge of electric 
lighting plant on the New Spa, Bridlington, from Whi'suntide to 
about the first week in October, £2 per week, May 6 Full par- 
ticulars may be obtained fiom Mr. H. Hague, New Spa, Bridlington. 

Junior Engineer-in-Charge, Hornsey Urban District Council 
Electricity Works, 303. per week, May 11. Particulars may be 
obtained from the Resident Electrical Engineer, Electricity Works, 
Tottenham-lane, Hornsey, N. 

Switchboard Attendant, Motherwell Electricity Department, 
25s. per week, May 5. Particulars may be obtained from the Elec- 
trical Engineer, Electricity Works, Motherwell. 

Assistant Resident Engineer, Middlesex Hospital, W.; must 
have had electrical and mechanical training, workshop experience ; 
238. per week. Particulars from Mr. F. Clare Melhado, secretary. 
May 4. 


Urban District Council, £150 per 
articulars can be obtained from the 
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BIRMINGHAM AND ITS TRAMWAYS. 


Elsewhere we venture to reproduce the abstract of the 
committee’s report as given by the Birmingham Daily Post. 
Although staunch anti-municipalists even on the tramway 
question, we can heartily congratulate the Tramway Com- 
mittee of Birmingham upon its report. If imitation be 
the sincerest form of flattery, we certainly ought to be 
gratified, because all our arguments against municipal 
trading have been adopted by other writers and speakers— 
and, naturally, without acknowledgment. We in our issue 
of March 27 suggested a further reason why munici- 
palities should not embark in trading operations, 
saying: We assume that all capital should be as 
lucratively employed as possible.” Commercially, money 
is used for the making of money, and if otherwise used 
interferes with the prosperity of individuals, and also with 
the prosperity of the country asa whole. To half use a 
couple of hundred millions is to commercially waste a 
hundred millions of capital; and if through the declama- 
tions of a lot of ignorant fanatics, who would howl for the 
moon if their leaders told them to, this kind of business is 
permitted, can we wonder that foreign competitors are 
taking our markets everywhere. We fool away our money 
over a sentimental craze, and wonder why we lose some 
of our custom. The fact is, that by so using money, we 
deprive ourselves of capital required for expansion and 
scrapping, and so lessen our chances of success. Munici- 
palities either use their capital to the best commercial 
advantage or they do not. If they do, we have nothing 
to grumble at from the commercial point of view; 
if, on the other hand, they try to comply with the 
screechings of sentiment, and do better for the working- 
man and the user than the doctrine of supply and demand 
warrants, they are to Le commercially condemned. But 
we strongly hold that a worse system still is for a munici- 
pality to find the capital for someone else to spend. That 
is what Birmingham was asked to do, that is what we 
thought they had agreed to do (as may be gathered in our 
issue of Feb. 27 last), and that is just what we con- 
gratulate the committee for refusing in their latest report. 
The latest phase, then, brings Birmingham back to the 
old view that the authority should convert the existing 
lines and work the tramways for the benefit of the com- 
munity. In this case, as in so many others, the abstract 
question of trams does not arise, for, be they good or bad, 
they exist, and the inbabitants may be presumed to require 
them ; hence the conversion from other systems of traction 
to electric cannot but meet with approval So far as we 
know, whenever and wherever greater comfort has been 
given to, and greater facilities provided for, the travelling 
public, the money return to the undertakers has been 
satisfactory. Of course, the Birmingham fight is not 
yet finished, as will be seen by the following extract 
from the report. After giving the recommendations 
of the committee in March, 1899, the report goes on: 
The carrying out of the foregoing recommendations has 
been interfered with during the last two years by the local 
interest acquired by the British Electric Traction Company 
and their policy in respect of the adjoining local authorities, 
but your committee believe that when the attempt of 
that company through the help of those authorities to 
obtain compulsory running powers over the Corpora- 
tion tramways has failed—as they are convinced it 
will—the authorities will realise, with the Council, that 
the interests of the inhabitants of the city and of the 
adjoining local government districts are identical, and 
can be best served by the tramways being owned and 
worked by the elected representatives of the people.” We 
adhere to the opinion expressed previously: if tramways 
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are required, let private capitalists find the money and 
manage the lines. If the question of street restoration and 
maintenance comes in, let the municipality do the necessary 
work to their own satisfaction, and at the cost of the under- 
takers. According to many experte, tramways in the streets 
in the older and more populous parts of towns are detri- 
mental to traffic rather than an improvement; but the 
people to determine this point are the ratepayers of the 
towns themselves. If they agree to tramways, outsiders 
have no right to complain. It is, however, within our 
province to suggest that more perfect and better road 
surfaces, with modernised vehicies to pass over such 
roads, the weak points of tramways will be avoided 
and improvement accrue. Where the conditions are 
favourable for tramways, there can be no more objection to 
their construction than to light or any railways. Usually, 
however, conditions have to give place to other considera- 
tions, as in the case of St. Pancras consenting to the 
London County Council constructing a tramway along 
Tottenham Court-road providing the tramway be con- 
tinued along Charing Cross-road and Northumberland- 
avenue to the Embankment. In our opinion the conditions 
in this case are not favourable, and a tramway through 
these streets would decrease instead of increase the 
convenience for the traffic. 


— 
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CORRESPONDENCE. 


% One man’s word is no man’s word, 
Justice needs that both be heard.” 


TESTING. 


Sm, — Being interested in cable testing, I should like 
some points in Mr. Dalton’s article on that subject in 
your last week’s issue made a little clearer. First, to the 
novice at least, some more explanation is needed regarding 
his method of finding the copper resistance of a submarine 
cable; as far as I can gather, in making this test he con- 
nects the far end of the cable to “earth,” also one of the 
bridge terminals to earth, and the other terminal to the 
near end of the cable. This, I should think, would give 
the joint resistance of the cable and the “earth” part of 
the circuit. How is the latter found so that it may be 
deducted from the total! 

ain, in testing insulation resistance, he says, assum- 
ing the cable to have a minute crack in its insulation 
covering, although that cable may give sufficient megohms 
to it for all ordinary purposes, there will be no elec- 
trilication present," and further on, ‘supposing a cable 
gives even less megohms, provided its electrification is 
normal, then it is quite safe," and so on. From this it 
would appear that the cable having a high insulation 
resistance may lose ite electrification quicker than & similar 
cable having a lower resistance, but being “in good 
mechanical and electrical condition." What can “ electri- 
fication” be? It cannot be the quantity of electricity in 
the cable at the instant that the testing voltage is discon- 
nected, a novice would think, for he remembers his rule, 
that the rate at which the quantity decreases is in inverse 
proportion to the resistance ; or, perhaps, he thinks and 
sees that it is decreased by a current flowing, as it were, 
from one coating of the condenser to the other, and, know- 
ing Ohm’s law, he finds that current to be v/r at any 
instant, v being the voltage then.— Yours, ete., T 

A. J., S. 


ELECTROLYSIS OF IRON PIPES. 


Sır—I note by your current issue that Mr. F. H. 
Sheldon, a prominent engineer of Philadelphia, is making 
a desperate attempt to mitigate the chances of stray 
currents detrimentally affecting gas and water pipes by 
encasing them with cement zin. to zin. thick," and thinks 
if it could be mechanically put on, it would be a splendid 
d against that 5 disease, small-pox as the 

u 


safeguar 
attack of the ubiquitous stuff may be described. 
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We are indebted to the Yankees for a good many things, 
including the wooden nutmeg,” but I think you will agree 
that we shall need no assistance from them with t to 
a remedy for this disease, because you will see by the 
enclosed it can not only be collected from the axles of 
cars and utilised again by returning it to the motors, 
instead of allowing it to leak from the rails and attack 
such pipes, but at the. same time effect a considerable 
saving in current, which will, no doubt, be interesting to 
your readers to learn, especially the editor of your con- 
temporary, the Journal of Gas Lighting, who need not be 
80 agnostic in future in the controversy as to the liability 
for the damage done to pipes in the future, except, perhaps, 
in insisting that the system of collecting the current on 
tramways shall be adopted, and those interested should 
not require much persuasion in doing so for obvious 
reasons.— Yours, etc., ERADICATOR. 


[We have looked through the information forwarded us 
by the writer of the above letter without being convinced . 
that he has in any way solved the problem he has set 
himself. His idea is to collect current from the rails 
behind, presumably, the wheels of the car. We fail to see 
what advantage this will be over returning the current 
direct from the motors through a second trolley to another 
overhead trolley wire forming a return circuit. In this 
case, as has been proved in practice, the troubles at cross- 
ings and turnouts are very great owing to the crossings of 
the P3 * return circuits with 500 volts between them.— 

. E. 


SUPERHEATERS. 


SIR, —We note that in the interesting article in your last 
issue on The Economical Design and Management of 
Small Central Stations," the writer makes reference to the 
economy resulting from the use of superheated steam, and 
remarks that “superheaters will, of course, increase the 
capital outlay.” 

ill you allow us to point out that, though, of course, 
this must necessarily be the case as regards old stations to 
which superheaters are added, it is by no means correct 
where new plants are concerned, for if a new plant is 
properly designed to work with highly superheated steam, 
the reduction in the boiler capacity is so great that the 
saving in the price of the boilers will generally be quite 
sufficient to pay for the superheaters. 

We call your attention to this fact because we find in 
our experience that it is one which is very commonly over- 
looked by engineers.— Yours, eto., 


EASTON AND Co., LIMITED. 


ELECTRICAL TRADES UNION. 


We have received the following letter and rules as put 
forward by the union to the masters in the Manchester 
district, —Ep. E. E. 


Messrs. , Electrical Engineers, Manchester. 

Gentlemen,—On behalf of the electrical workers of 
Manchester and district I enclose two copies of the 
proposed working rules, and trust they will meet with 
your approval, when we shall be pleased to add your name 
to our list of fair firms. 

Should any of the rules be not clear, we shall be pleased 
to appoint à deputation of the men to wait upon you and 
discuss the same with a view to a mutual understanding. 

The adoption of & standard rate of pay will have & 
tendency to prevent unfair competition between employers, 
thereby doing away with cheap and scamped labour and 
ensuring a good class of work. 

Many employers in the district are paying higher wages 
than these rules suggest, and we sfncerely trust that they 
will continue to do so. 

One of the objects of the Electrical Trades Union is to 
supply employers with competent workmen, and this cannot 
be done unless we have the support of the employers to 
aid us in our endeavour to place the trade upon a proper 
footing and maintain a system of apprenticeship. An early 
reply will greatly oblige.— Yours faithfully, 

A. Ewer, General Secretary. 
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Proposed Working Rules for Manchester and District Wiremen and 
Cable-Jocnters. 


1. That 53 hours shall constitute a week's work. 

2. That 94 hours shall constitute a day's work for five days in the 
week, and 54 hours on Saturday. Overtime to be paid as follows: 
first two hours, time and a quarter; second two hours, time and a 
half; double time after, till starting time next day. Each day to 
stand by itself. No member to work overtime, unless absolutely 
necessary, while members in the district are unemployed. 

5. Ohristmas Day, Good Friday, and Sundays to be paid for at 
double time. 

4. Night shifts to be paid for at not less than time and a quarter 
between the hours of 6 p.m. and 6 a.m. 

5. That the minimum rate of wages for wiremen and cable jointers 
be not less than 84d. per hour ; chargemen, 94d. per hour. 

6. That when working above one mile from the shop, tram fare and 
travelling time to be allowed, and where it is nécessary to lodge out, 
that 2s. per day be paid, including Sundays. 

Expenses home every two weeks to be allowed when working 
within 20 miles, over 20 and up to 50 every month, over 50 miles 
every three months. 

. Members working on boat repairs must be paid 6d. per day dirty 
money, and when working on oil vessels 1s. per day in addition to 
dirty money and outdoor expenses. This is to apply to all waterside 
premises and docks. 

8. Any member working alone on a job to be allowed one 
5 ; any gang of men to be allowed one apprentice to every 

ree men. 


Es One hour's notice to be given on each side, weekly servants one 
week. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


579. What would be the effect of reversing the secondary connections 
of one of three single-phase transformers connected as follows : 
(1) primaries star, secondaries star ; (2) primaries star, secondaries 
mesh? How would you calculate the effect. —A. Srv.s. 


580. Is heat a better analogy for electricity than the time-honoured 

water analogy '—J. H. H. 
ANSWERS. 

Question No. 572.—Is there any way of preventing the brown plates of 
secondary batteries binding and buckling? I have tried a good 
many different makes, but not one without this defect. I get a lot 
of work out of my battery, and always charge with a small current, 
but although my maintenance cost is ery low Iam a good deal 
bothered with the bending and destruction of the brown plates. 
A practical remedy is badly wanted. 

Best Answer to No. 572 (awarded 10s.).—Buckling of the 
plates in an accumulator is due to expansion of the paste 
during the action of the cell causing the lead plates to 
alter their shape, and, being a ductile material and non- 
elastic, they do not regain the original form. It has been 
observed that a positive plate which had when new a 
surface of 90 square inches grew to 947 square inches 
after one year’s daily use, irrespective of any increase 
through corrosion of the surface or oxidised furrows. To 
avoid buckling, the plates must be sufficiently rigid to 
resist the tendency to bend, and should be so supported as 
to allow of expansion taking place in all directions. Any- 
thing which makes the current density over the surface of 
the plates unequal has a tendency to cause buckling, owing 
to the unequal expansion stresses which then arise in 
different parts of the plates. 

The chief causes of buckling may be stated as follows : 
(1) local action in the cell, especially when left discharged 
for any length of time ; (2) plates being unequally spaced 
and not quite flat; (3) partial short-circuiting by deposit 
&t bottom or between the plates; (4) excessive discharge ; 
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(5) impurities in acid or water; (6) wrong specific gravity 
of acid; (7) insufficient charge. 

Local action causes lead sulphate (PbSO,) to form on the 
brown plates, because the solution and the lead peroxide 
(PbO,) come into contact with metallic lead. This seems 
to be the chemical action which takes place during dis- 
charge, but if the discharge is carried too far a higher 
sulphate of lead possibly (Pb,SO,) is formed, which is a 
white substance, a non-conductor of electricity, which 
reduces the available amount of active surface of the 
positive plates, and thereby reduces the capacity of the cell. 
It also causes the current density to be non-uniform, since 
certain portions of the plate are more or less insulated, and 
therefore offer a higher resistance than others. This tends 
to unequal expansion and buckling, as explained above. 
This is what is generally spoken of as "'sulphating," 
and it will 1 be found that where buckling has 
taken place more or less sulphating has also occurred. 
This sulphate is very difficult to remove when it has been 
formed in any quantity. It is supposed that it is formed 
by the oxidation of the PbSO, by the comparatively weak 
acid solution in the cells at the end of a discharge. 

The tendency to sulphate may be cheeked by adding 
about loz. of common washing soda to about each gallon 
of solution. The cells should then be thoroughly charged 
and overcharged if necessary, as this has a tendency to 
destroy the injurious sulphate. Of course, if the plates 
are not quite flat when set up, or not equally spaced from 
each other, we shall get non-uniform current density due 
to diminished resistance of the path between those plates 
or portions of plates which are nearer together. 

Partial short circuiting, of course, produces the same 
results irt an aggravated form, and in addition discharges 
the cell and promotes local action and sulphating, as 
explained above. In good modern cells at least 4in. is 
allowed between the bottom of any plate and the bottom 
of containing vessel to avoid short-circuiting by deposit. 
The plates should be kept separated by at least two 
insulating pieces, preferably glass tubing, arranged in a 
vertical position between the plates. Excessive discharge 
is frequently the cause of trouble, and judging from the 
wording of the question may be the reason here, especially 
as Negative states that he always charges with a small 
current. It used to be considered that overcharging or 
charging so that the E.M.F. of each cell exceeded about 
24 volts, was very injurious, and likely to cause buckling. 
It has, however, been conclusively proved that overcharging 
is not only harmless but actually beneficial, and the writer 
would recommend, especially where a lot of work is taken 
from a battery, that a thorough overcharge up to 2:5 volte 
per cell, or even higher, be given at least once a week. 

The cells should be charged till every cell is milky and 
gassing vigorously ; the specific gravity of the acid should 
then be taken, and should not be less than 1:2 for any 
cell. If in any cell the specific gravity is found to be low, 
it should be corrected by adding acid of a higher specific 
gravity after siphoning out some of the liquid, but neat 
acid should never under any circumstances be added to a 
cell. The voltage of each cell should also be tested every 
week to detect any tendency to run down by short-circuit 
or other cause. Slow leakage may sometimes give trouble, 
and to prevent this the battery should stand on insulators, 
and the outer top surface of the containing vessel should 
be coated with wax or vaseline to avoid creeping. If the 
specific gravity is too low, there is a greater tendency 
to form the injurious white sulphate by local action when 
the battery is standing. Impurities in the acid or water 
will also produce local action, and sometimes even worse 
results. Only the best brimstone sulphuric acid should be 
used. The ordinary commercial oil of vitriol is quite unsuit- 
able, as it contains arsenic, nitrous and nitric acids, and 
other impurities. The water used should be pure distilled 
water, as the chlorides in ordinary water would in time give 
rise to growths or trees of lead chloride formed by the 
action of the chlorine (liberated during the action of the 
cell) on the lead plates. The most dangerous impurity, 
however, is iron, which by deposition on the plates might 
cause buckling. To avoid this, the water may be tested 
for presence of iron by adding as a reagent a mixture of 
ferro-cyanide of potassium (K,FeCy,) and ferri-cyanide of 
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potassium (K,FeCy,,). In the presence of iron this will 
give a blus coloration. 

In conclusion, it may be stated that the life of a battery 
depends far more on the treatment it receives than on the 
amount of work it is called upon to perform, and a weekly 
inspection and test on the lines laid down will probably be 
well repaid. —E. M. 


Answer to No. 572 (awarded 7s. 6d.).—“ Buckling” of 
the brown or positive plates is generally due to one or 
more of the following causes: (a) too small or too large 
a charging current; () too quick a discharge; (c) bad 
sulphating ; (d) short-circuiting and “ flashing " ; (e) pieces 
of loose paste sticking between the plates. 

To e these in order. (a) The charging current 
should never be below one-tenth of the normal discharging 
current of the battery; a safe current is eight or nine 
amperes per square foot of positive plate. Suppose we 
have a 23-plate cell, each plate being half a square foot, 
then, as there are 11 positive plates, each being half a 


square foot, then current required = E x8 = 44 amperes. 


The E.M.F. of the charging current at starting should be 
about 6 per cent. higher than the normal E.M.F. of the 
battery ; but if the battery is in a bad condition and been 
discharged very low, then the E. M.F. should not be more 
than 3 per cent. higher. or too large a current may flow. 
After 20 to 30 minutes the E.M F. may be increased to 
15 per cent. above the normal, which should be continued 
till the battery is nearly charged. Now, while this charging 
has been proceeding the battery has been developing a 
gradually increasing back E.M.F., till when it is nearly 
charged there is a rapid rise of this back pressure; there- 
fore, in order to keep the charging current constant, the 
charging E.M.F. must be incr to 30 or 40 per cent. 
above the normal battery pressure. It is advisable to 
start charging when the cells give two volts each; they 
should never be allowed to fall below 1:9 volts. 

(>) A sudden discharge of a heavy current should never 
be allowed, for it is a sure way to cause “ buckling.” 

(c) *Sulphating" is the most common of all troubles. 
This is shown by the chocolate colour turning greyish in 
patches or all over the plates. When this is noticed, 
the diseased cell must be immediately disconnected from 
the battery, and the plates taken out and cleaned, or 
they wil gradually get worn, and finally the paste 
will fall out and stick between the plates, and 
short -circuit them, and cause buckling. One means 
of preventing sulphating is to “doctor” the cells: 
make a solution of loz. of caustic soda to 5oz. of 
water, add this to the cells in the proportion of 
loz. of soda (by weight) to five gallons of the electrolyte 
after charging is finished, and just before the dynamo is 
shut down ; the cells will effervesce a little, but this is of 
no consequence. To clean the plates, first charge them 
well, take them out, and clean off all the sulphate (do not 
use water) with a soft brush and the electrolyte from the 
cell. Care should be taken that the electrolyte put into 
the cell is of the same specific gravity as when the plates 
were taken out If the plates are buckled, they should be 
straightened oy putting between each a flat smooth piece 
of wood, of such a thickness that the plates are all parallel 
and in the same position as in the cell. They should then 
be put in a press and gently pressed into shape; on no 
account hammer them. 

(d) “ Flashing ” should never be resorted to for testing 
the E.M.F. of a cell, for it practically short-circuits it, 
causing a sudden discharge. Use a voltmeter or an incan- 
descent lamp. 

(e) Care should be taken that no loose pieces of paste 
stick between the plates, for it not only short-circuits 
them, but causes an unequal resistance between the sur- 
faces of the two plates, so that expansion and contraction 
are not symmetrical.—H. 


Answer to No. 572 (awarded 5s.).—There are so many 
precautions to be taken in order to prevent buckling of 
the positive plates in a secondary battery, that one has 
almost to give a brief résumé of the whole chemical and 
electrical changes which occur in their use. Buckling is 


primarily caused by the expansion of the paste during 


sulphating. Lead, being non-elastic, the grids do not 
expand in sympathy with the paste, and the plates either 
bend or the paste comes away from the grids and falls to 
the bottom of the cell. We see, then, that to avoid buckling 
our first precaution must be to prevent the sulphating 
process from going too far, and here it might be well to 
give the chemical reactions whieh take place during charge 
and discharge. The positive plate is generally made of red 
lead and sulphuric acid. This gives lead sulphate (PbSO,) 
on the positive plate. The negative plate is made of a paste 
of litharge (PbO) generally. When the charging current 
passes, the positive plate is changed to lead dioxide and the 
negative to spongy lead. Thus: , 


(1) PbSO, + H,O + PbO = PbO, + H,SO, + Pb. 


When the secondary current passes, a little lead sulphate 
is formed on each plate, the chemical reaction being as 
follows : 


(2) PbO, + 2H,SO, + Pb = PbSO, + 2H,0 + PbSO,. 


It is this sulphating of the plates which, though necessary 
to the action of the cells, is the source of most of the 
troubles met with in cell work. If allowed to sulphate too 
far, a harder lead sulphate (PbSO,) is formed, which can be 
distinguished by its colour, it being white, as can be seen 
on deteriorated plates. It is insoluble, adhesive, a non- 
conductor of electricity, and being also non-elastic its 
tendency is always to buckle the plates or tear the paste 
from the grids. To avoid this sulphating, it is necessary 
to have the cells always properly charged, and not let them 
run down too far; for, as can be seen, during the running 
down or discharging process the sulphating is continuously 
going on. Thus we must always see that the cells are 
either (1) at a proper voltage, (2) or at a proper specific 
gravity. As regards (1), the rule is to charge until cells 
are boiling freely, when their voltage will be about 2:5 each ; 
to discharge while voltage falls at first rapidly to two volts 
each and then slowly to 1:98, and never let it fall lower than 
1:9 volts each before charging up again. 

As regards (2), it will be seen from the formula given 
above that during charge sulphuric acid is formed in the 
cell; therefore, the specific gravity of the solution is 
increased. During discharge water is formed ; therefore, 
the specific gravity is decreased. The rule to follow, 
then, as regards the solution is: when put in its 
specific gravity should be about 1:19 cold, at end of 
charge it should be 1:22, and discharge should not be 
continued after the specific gravity has fallen to 118; 
also solution should be jin. at least above the negative 
plates, and losses due to evaporation made good with water 
only. Another precaution, of course, is that the battery 
should be switched off the charging dynamo before it is 
stopped. An excess of charging current only gives “ boil- 
ing" and may buckle the plate, though with an ordinary 
charging current “boiling” not only does no harm, but 
may be beneficial; it will, however, lower the efficiency of 
the plant. In this ease the precaution is taken of having 
a moderate charging current, so that the buckling of the 
positive plates must occur from some other reason Either 
the cells are run down too low, allowing sulphating to 
obtain a firm hold on the plates; or, perhaps, the cells are 
worked too rapidly, which will shorten the life of the 
battery. This was proved by Messrs. Drake and Gorham, 
who took two exactly similar batteries, worked one slowly 
with moderate slow discharges, and the other quickly, 
with always the maximum charge and discharge current. 
When both batteries had given out the same amount of 
power they were examined, and it was found that the 
battery which had been worked rapidly was the most 
deteriorated. It may be that the cells in the case before 
us are not well insulated, owing to dampness or other 
cause, and it would be advisable to have a strict daily test 
made either of voltage or specific gravity. Lastly, if the 
cells are to remain idle for any length of time, they should 
be given a good “boiling” charge first, and examined 
carefully at intervals, with additional charges if necessary. 
It may be that the ee are inclined to buckle simply 
owing to their weight being badly supported at the top 
corners. This can beavoided by putting in extra insulating 
separators of glass or ehonite.—R. 8, 
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Answer to No. 572 (awarded 58.).— If any of the leading | many megohms, and yet & considerable voltage might be 


types of 5 culls on the market are given fair 
treatment, there should be little trouble from buckling, 
expanding, etc, for the first five years. Unfortunately, 
laboratory and other tests are often published which lead 
engineers to expect more from a battery than it is capable 
of performing in practice. Perhaps the most fruittul cause 
of faulty positive plates is charging and discharging at too 
high a rate. In proof of this statement the writer has 
lately seen some secondary cells which had been rejected 
as useless for energising the sparking coils used in motor- 
cars. These cells were well made, and would have given 
every satisfaction had they had greater area of plates: 
they were simply too small for the work they were put 
to, and consequently the current density soon caused 
disintegration of the positives. A charging and dis- 
charging current of about seven or eight amperes 
per square foot of positive plate (not surface) 
is a fair figure for everyday work. If this is much 
exceeded, trouble quickly follows. Another cause is 
running the cells down too lew ; the voltage should never 
fall below 1:9 volts per cell With some pasted plates, 
when they are fully charged and gassing freely, it is a very 
common occurrence for pieces of paste to fall out and 
bridge across between the plates. en testing each cell 
for voltage—and this should be done at least once a week— 
it is a good thing to pass a slip of hardwood down between 
the plates of any cell that appears out of the normal. 
This will remove any obstruction and also draw attention 
to any commencement of buckling. Any acid that is used 
for the electrolyte should be good brimstone acid, and 
should never be used undiluted. Acid is very seldom 
needed to replenish cells, but sometimes it is improperly 
used to bring the specific gravity of the electrolyte 
in a faulty cell up to standard. This, however, 
is very bad practice, for if the density cannot be 
brought up to the correct height by charging, it is certain 
evidence that something is wrong. When water is used 
for supplying loss due to evaporation and gassing, distilled 
water should always, if possible, be employed. When a 
cell has given any extra trouble due to expanding of the 
plates or buckling, the writer has often, after cleaning 
out the cell and straightening the plates, used a 
few extra forks. These forks, or separators, are 
very cheap; and this has generally given very 
satisfactory results. Occasionally the positives have 
expanded enough to short-circuit at the ends. With 
care à strip can be cut off, and by replacing with a few 
extra separators a new lease of life obtained. A recording 
instrument is a very useful addition to the battery circuit, 
so that a fairly accurate knowledge of what the battery is 
actually doing is accessible to the responsible persons. 
‘Secondary batteries are often blamed for what, is after all, 
simply a personal equation.—M. M. ' 
Question No. 575.— A single-phase step-up transformer, shell type (used 
for high-tension testing), has its primary wound next the vertical 
core, pressure being 440 volts, and around this is wound the 
secondary in eight separate coils above each other, which can be 
connected up to give pressures varying from 2,000 to 20,000 volts. 
On testing the above primary pressure (440 volts), and noting the 
pressure given by each coil separately, by using a Kelvin electro- 
static voltmeter (single cell), one coil alone gave 1,800 volts. On 
connecting the next coil in series with it, the potential difference 


across both was 5,000, that across the first one then being 2,500. 
I should like to know why ? 


Answer to No. 573 (awarded 7s. 6d.).—In nine cases 
out of ten in which unexpected results are obtained in 
electric testing, etc., of the nature described in Question 573, 
the explanation is ultimately found to be of the simplest, 
and it is always wisest to consider first whether any fault 
of any description, mechanical or electrical, in the con- 
struction of the apparatus would account for an uuforeseen 
result. 

In the question we are not told whether each secondary 
has two terminals which are quite independent of the other 
coils, making 16 secondary terminals in all, or whether the 
secondary winding is continuous with wires brought out at 
the proper intervals. If the latter is the case, as is not 
improbable, then a break in one of these leading-out wires 
would account for the result stated, and is the most obvious 
of likely causes. This break might have a resistance of 


obtained on an electrostatic voltmeter; in fact, the ratio 
of the obtained reading to the expested reading depends 
upon the relative values of the insulation resistance of the 
instrument as measured between the terminals and the 
resistance of the fault. From the figures given the fall 
of potential in such a fault as we are supposing would be 
700 volte, and the ratio of this fault resistance to the volt- 
meter internal resistance would be 7/18. This result, how- 
ever, cannot be regarded as definite, since it is difficult to 
say exactly at what point in that part of the metallic circuit 
which is seemingly isolated the current enters. 

Generally with an electrostatic voltmeter, if one terminal 
only be connected to a live electric system, and the other 
be simply connected to a wire, say, lying on the floor, a 
reading will be obtained, and should not be unexpected. 
If a break in a conductor leading to one of the terminals is 
the cause of the mischief in the transformer, it should easily 
be discovered, because in that case all voltages as measured 
by the voltmeter in which the faultily connected terminal 
is used would be low, whereas voltages measured between 
any other pair of terminals would be as expected.— 
SUPERHEAT. 


Answer to No. 575 (awarded 78. 6d.).—It is not quite 
clear whethor in the second case the voltage across the 
first coil was measured again, and found to be 2,500 volts, 
or whether it is assumed to be that because the voltage 
across two coils is 5,000, and the coils are believed to be 
equal. Since there seems to be no reason at all why the 
voltage of one coil should go up from 1,800 to 2,500 
because it is connected in series with another coil, the 
two merely being connected to an electrostatic voltmeter, 
it is most probable that the two coils are not equal, the 
one giving 1,800 volts and the other 3, 200. Since the 
transformer is designed to give pressures from 2,000 to 
20,000 volts, the smallest coil ought to give 2,000 volta, 
and then if all the coils were equal, as probably R. M. L.“ 
has assumed them to be, the maximum voltage with all 
coils in series would only be 16,000 volts. Hence, if it is 
to give 20,000 volte, the coils cannot be all equal. 

A good way to have obtained voltages varying by 
steps of 2,000 from 2,000 to 20,000 would have been to 
have had four coils, one giving 2,000 volts, two coils 
each giving 4,000 volts, and one giving 10,000 volts; but 
as in this case there are eight coils, and the lowest voltage 


is 1,800, perhaps there are four equal coils each giving 1,800 
volts, and four equal coils each giving 3,200 volts, then 
the total voltage would be 20,000, the lowest 1,800, and 


if a smaller coil and a larger coil were connected in series 
the volts across their extremities would be 5,000. This is 
not a good arrangement, but it seems a likely one from the 
data given. It would be better if the secondary were in 
one coil and not interfered with, the variations in voltage 
being obtained by altering the number of turns on the 
primary or low-tension side.—W. S P 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinar gene meeting on April 23 the follow- 
ing were the candidates balloted for: 


Meinbers.—O. O. Bastian, Bartholomew Works, Kentish Town 
N W.; H. 8. Loud, Derwent Lodge, Wavertree, Liverpool. 


Associate Members.—J. J. P. Barker, 5424, Humberstone-road, 
Leicester; H. Bohle, 14, Bertram-road, Bradford; F. W. Davis, 
Cleveland Bridge and Engineering Company, Gateshead ; J. W. H. 
Hawes, 25a, Sackville-street, W.; A. P. MacAlister, 31, St. John’s- 

ve, West Croydon; J. G. McLean, Bloomfield. Maybury-road, 

oking ; J. Mitchell-Cocks, 231, Elgin-avenue, Maida - vale, W.; 
T. Penrose, 5, Great George-street, S.W.; P. S. Saunderson, 64, 
Weltje-road, Ravenscourt Park; J. Vincent, Electricity Works, 
Pietermaritzburg, Natal, South Africa; J. M. Wallwin, 5, Durant’s- 
road, Ponders End, N. 


Associates, —E. Coveney, 20, Belle Vue road, Ramsgate; J. H. 
Pennefather, 9, Lewis-terrace, Edinburgh. 


Students. —H. H. Andrews, 15, Albion-road, South Hampstead, 
N. W.; I. H. Becker, 36, Raymond-street, Dublin; R. E. Golden, 
7, Randolph-gardens, Maida-vale, W.; F. W. Halford, 209, High- 
street, West Bromwich; R. Pentony, 42, Queen's-avenue, Muswell- 
hill, N.; K. J. Thomson, 1, Torriano-cottages, Torriano-avenue, 
Oamden - road. 
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BIRMINGHAM TRAMWAY QUESTION. 


OOMMITTEE'S REPORT. 


ias din 5 met at we Council House basis 
y, and agr upon the report to be presented to a specia 
meeting of the Council on May 12. The report sets out par- 
ticulars of the consideration given to the proposals for a lease 
by Messrs. Batten, Proffitt, and Scott, and of the failure of 
these to prove aoceptable in consequence of the unwillingness 
of the present lessees to allow Messrs. Batten and Co. to 
acquire upon any terms the ends of the current leases. The 
committee also report the receipt of an alternative offer by 


Mr. Garcke npon the basis of an extension of the present 
leases only to June, 1911. The terms of this offer have already 
. appeared in our columns, and with reference to it the committee 
say: 

“Ha regard to the fact that, with the exception of the 
tramways in Great Hampton-row, the whole of the steam and 


horse tramways will come into the hands of the Corporation in 

a little more than three years, and that of this period it would 

take 18 months at least to equip the tramways with electric 

traction, your committee were unanimously of opinion that 

T could not recommend the Oouncil to accept the alternative 
er. 

„Ib became apparent to the majority of your committee 
during the consideration of Messrs. Batten, Proffitt, and Scott's 
propesals, that the terms contained in Mr. Garcke's offer, as 
submitted to the Council on March 10 last, were inadequate, 
and that the advantages to be gained by thelr acceptanoe. in 
the shape of the electrification at a slightly earlier date of the 
horse and steam routes, were not sufficient to justify the 
handing over of the working of the tramways within the city 
to a company or companies for a further term of 24 years. 
The difference between the ultimate rental of 15 per oent. of 
the gross receipts offered by Mr. Garcke and the profits which 
the e ience of other towns warrants your committee in 
believing could be made under municipal working is too great 
to justify the acceptance of the offer. It must also be borne 
in mind that while the Corporation were to provide all the 
capital except that required for rolling-stock, and to take the 
consequent risk, the companies only proposed to pay the actual 
sinking fund charges during the term of their lease, which 
would leave the Corporation with a large proportion of the 
capital unredeemed on the expiration of the lease, and possibly 
with a system not of the most modern description. Moreover, 
in the original offer no allowance was made for the value of the 
existing lines, which on the expiration of the present leases 
become the absolute property of the Corporation, free from all 
capital charges. 

* While the financial considerations are great, your com- 
mittee do not deem them of the greatest importance in this 
matter. They find that in all large towns where the muni- 
cipality has undertaken the working of the tramways there has 
been a rapid and extensive development of the system by the 
opening up of new districts, and a considerable advantage given 
to the travelling public in the extension of stages and reduction 
of fares, while the conditions of labour of che employés have 
also been greatly improved. The control of the roads must 
be more completely in the hands of the Corporation under 
municipal working, and it has yet to be proved that a municipal 
service is less efficient than that provided bya company. Your 
committee are also of opinion that greater elasticity and more 
consideration of the wants of the community can be secured 
under public than under company contro] and management. 
They, therefore, desire to withdraw the recommendation ocon- 
tained in their report of March 10 last, and to recommend that 
the proposals made by Mr. Garoke set out in that report be not 
accepted. If this recommendation is approved by the Council, 
your committee will proceed without delay to carry out the 
recommendations contained in the report of the Pablic Works 
Committee approved by the Council in March, 1890. These 
recommendations were as follows : 


**1. That the Corporation should themselves work and take 
tolls on the tramways within the city on the expiration of the 
existing leases. 

‘ 2. That when the proper time arrives, the Corporation 
should exercise the powers of purchase conferred upon them by 
Seotion 43 of the Tramways Act, 1870, with respect to the 
tramways now owned by the City of Birmingham Tramways 
Oompany within Balsall Heath. 

„8. That the committee should be authorised to confer with 
the several local authorities adjoining Birmingham through 
whose districts the tramways of the three companies pass, with 
the object of ascertaining their views as to the future working 
of the tramways, reporting thereon. 

** 4. That the committee should be instructed to report their 
recommendations with respect to any rearrangements or exten- 
sions of existing lines, or construction of new. lines within the 
city which it may be advisable to make; and also to report 


what further parliamentary powers it is necessary or advisable 
to obtain in relation to the matter, with authority to engage such 
professional assistance as they may deem advisable. 

‘t The carrying out of the foregoing recommendations has 
been interfered with during the last two years by the local 
interest acquired by the British Electric Traction Company 
and their policy in respect of the adjoining local authorities, 
but your committee believe that when the attempt of that 
company through the help of those authorities to obtain oom- 

ulsory running powers over the Corporation tramways has 
failed s they are convinced it will—the authorities will 
realise, with the Council, that the interests of the inhabitants 
of the city and of the adjoining local government districts ace 
identical, and can be best served by the tramways being owned 
and worked by the elected representatives of the people.'"— 
Birmingham Post. 


SUBWAYS. 


Our readers will be interested to know that the Paviors Company 
has decided to offer 150 guineas in prizes for essays and plans for the 
construction of mn public streets, with a view to minimising 
road disturbances, This important City company could not use its 
funds for a more worthy object, aud we trust that the essays received 
will throw new light on this most important problem. Quite apart 
from the difficulty of constructing subways, there is the still 
greater difficulty of financing the same. If local authorities construct 
subways with a view to preventing street excavations, they can only 
be successfal if they can compel the various electric light, gas, and 
water-supply undertakers to put their pipes and conductors in these 
subways, and to pay for such use an annual rent. This financial ques- 
tion will thus be seen to involve interference with present rights, which 
may not be lightly undertaken. We wish the competition every 
success, and hope to give fuller details of the same in an approaching 
issue, 


PERSONAL. 


The Mansfield Town Oouncil have granted the town clerk an 
honorarium of £60 for extra work in connection with the electricity 
undertaking and a salary of £60 per annum as clerk to the under- 
taking. The Council have also appointed Mr. Bernard Sankey, of 
Walthamstow as chief assistant engineer at a salary of £140 per 
annum, and Mr. J. A Sykes, of Rhyl, as shift engineer at a salary of 
£85 per annum. 

The Llandudno Town Council have decided to increase the salary of 
Mr. H. Morton, the electrical engineer. 

Mr. W. Drysdale, Belfast, has been appointed assistant electrical 
engineer to the Falkirk Town Council at a salary of £100 per annum. 

he A.B.P. Accumulator Company, Limited, have appointed Mr. 
E. H. Orchard as their London representative at 39, Victoria-street, 
Westminster, S. W. . 


a SAAN AE tte. d 


NEW COMPANIES REGISTERED. 


Steam Generators, Limtted.—Capital, £12,000. Object: to 
adopt an agreement with A. Lafargue and others; to constract, pur- 
chase, equip, maintain, snd work omnibuses, vans, carriages, loco- 
motives, tramcars, launches, steamboats, and vehicles, whether worked 
by steam, oil, spirit, liquid, or compressed air, electricity or other 
mechanical power, or by animal traction; to carry on business 
as cycle manufacturers, engineers, smiths, boiler, and generator 
manufacturers and machinists, eto. Registered office: 34, Olementa- 
lane, E.C 

Yorkshire Electric Tramways Construction Syndicate, 
Limited.—Capital, £280,000. Objects: to adopt an agreement 
with E. Schenk, to acquire any tramways, railways, light railways, 
telegraph and telephone lines, and electric, hydraulic, or other 
works, etc, 

John Heald, Limited.—Capital, £5,000. Objects: to acquire 
and carry on the business formerly carried on by the late J. Heald, 
with the Phenix Foun and Phcenix House, Chorley, Lancs., of 
iron and metal founders, lighting, ventilating, electrical, and general 
en gineers, eto. 


NEW COMMITTEES. 


The following new committees have been appointed : 


FrscHLEY URBAN DisrRICT COUNCII.— Electricity —Oouncillore 
G. H. Paul, W. E. Martin, W. Warren, J. O. Wilhamson 
B. Todd, and J. Boggon; Messrs. A. Arundel, F. Goodyear, and 
R. H. Jenkins. i 

HINDLEY District Oouncit.—Tramways—Messrs, France (chair- 
man), Grime, Pickles, Southworth, Moss, Bromilow, and Athron. 
Electricity—All the members of the Oouncil; Mr. H. J. Bouchier, 
chairman. 

WESTON-SUPER-MARE URBAN Districr Oounct..—Lighting— 
Councillors Ackland, Appleton, Biggs, Board, Bryant, Clark, Dubin, 
Folland, Norman, and Paterson. 
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CITY OF BIRMINGHAM TRAMWAYS. 


The report of the directors for 1902 states that revenue account, 
after providing for the year’s interest on debentures (£12,000), divi- 
dend on preference shares (£10,000), payment of annual contribu- 
tion to the employés’ sick and provident society (£105), and a con- 
tribution to the army reservists’ fund (£173), shows a surplus of 
£31,585, out of which an interim dividend at 5 per cent. per annum 
on the ordinary shares (amounting to £2,104) has been paid for the 
six months ended June 30 last, leaving a disposable balance of 
£29,480. The directors recommend that the surplus be applied in 
carrying forward £2,083 to meet the dividend on the 5 per cent. 
preference shares accrued at Dec. 31 last, paid on April 15, 1903, 
in payment of a dividend at the rate of 5 per cent. per annum, 
together with a bonus of 5 per cent. (making 10 per cent. for the 
year) amounting to £6,314 on the ordinary shares for the six 
months ended Dec. 31 last; that the balance of £21,083 be carried 
to the reserve fund (thereby increasing that fund to £191,185) to 

rovide for depreciation of assets, redemption of debentures, and 
or general purposes. 4 Bill, approved by special resolution 
of the shareholders, is being promoted in the present session of 
Parliament, in the joint names of this and other companies and the 
surrounding local authorities outside Birmingham, for securing con- 
tinuity of services over the lines inside the city from the suburban 
districts, for the construction of additional tramways in the districts 
of Yardley and Solihull, and for other purposes. An agreement has 
been made with the Yardley Rural District Council providing for the 
adoption of electric traction, and the extension on terms of the Com- 
pany's tenure until 1933. An agreement has also been concluded 
with the King's Norton and Northfield Urban District Council, under 
which the Company obtains a lease until 1911 of certain tramways 
authorised by the Council's Bill of 1901, which tramways, three miles 
in length, pass through Stirchley and Cotteridge to King’s Norton. 
These tramways can be operated in conjunction with the Company’s 
Bristol-road service and from the same generating station. Negotia- 
tions are pending with the Corporation of Birmingham in relation to 
the tramways at present leased, with a view to couversion to electric 
traction and extension of the leases. 


INDO-EUROPEAN TELEGRAPH. 


The ordinary general meeting of the shareholders in this Compau 
was held at the offices, Old Broad-street, on Wednesday, Mr. rA 
Herbert Tritton presiding. 

The Chairman, in moving the adoption of the report (vile our issue 
for the 17th inst.), reminded the shareholders that last year he 
informed them that the reduction of the rate to India would probably 
cause a falling off in the Company’s revenue. This had been the case, 
and the revenue for 1902 was less by £18,735 than it was in the 
previous year. There had been an increase in the traflic, but not 
sufficient to compensate the Company for the very large reduction 
which was made. The telegraph conference would be opened in 
London on May 26, and it would be a pleasure to see the foreign 
delegates in this country, and to return the courtesies and 
hospitalities which had always been shown to Euglish delegates abroad. 
By the courtesy of the Eastern Telegraph Company their social code 
had been adapted to this Company's system. The report referred 
to negotiations with the General Post Office for the extension of the 
Company’s arrangement in respect of cable and special land wires rented 
from the Government. The present arrangement was terminable at 
the end of 1904, but the directors hoped shortly to come to an under- 
standing with the Post Office for its extension. With reference to the 
condition and working of the line, the Wheatstone system had now 
been adopted over the whole line, and messages handed in in London 
were sent direct to Teheran aud rice versa. When they considered 
that the distance between London and Teheran was over 3,700 miles, 
that part of this distance consisted of submarine cable, and that the 
line passed through mountainous country and dense foreet, they would 
ugroe with him that this was no mean record. Delay in transmission 
had been considerably reduced by the more rapid Wheatstone working, 
in spite of the fact that the traffic had largely increased, and errors 
had also been reduced by this method of working, which dispensed 
with all retransmissions. 

Mr. W. S. Andrews seconded the motion, and it was unanimouely 
adopted. 


CUBA SUBMARINE TELEGRAPH. 


The half-yearly meeting of the shareholders in this Company was 
held at the offices, Old Broad-street, on Wednesday, Mr. George Keith 
presidiug. 

The Chairman, in moving the aco phon of the report, said it was 
by far the best that the directors had been able to present to the share- 
holders for some considerable time. The traffic receipts had been 
gradually improving throughout the half-year, with the result that 
they had an increase of £4,426 as compared with the corresponding 
period of 1901. Owing to the bad state of business and to com- 
petition they were only able to pay 4 ^ad cent. during the past two 
years, leaving nothiug for the reserve fund. This year they were in 
a more fortunate position. They had been able to put £16,000 to 
the reserve without drawing upon the actual earnings of the half. 
year. They were also able, after paying the preference dividend, 
to propose a dividend at the rate of 5 per cent. per annum 
on the ordinary shares and a bonus of 4s. per share. The bonus 

ractically brought up the dividend declared for the past two years to 
5 cent., ind li: hoped they might be able to continue on that basis. 
Their prospects at presont were certainly brighter than they had been 
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for some considerable time. Business generally in the Weet Indies 
seemed to be improving. Cuba was settling down remarkably well 
under its new Government, and its financial condition was also show- 
ing signs of pOT ie They saw in the newspapers a great deal 
as to what wireless telegraphy was going to do, but there was little to 
show that it had reached the state of development which would enable 
it to 7 505 with telegraph cables. So far, he thought, the share- 
holders of cable companies need not be alarmed. 

Replying to a question, Mr. Keith said if wireless telegraphy 
developed so that they could use it profitably, they would do so. 

The motion for the adoption of the report was adopted. 


ORIENTAL TELEPHONE AND ELECTRIC. 


The ordinary general meeting of the shareholders was held at the 
Cannon-street Hotel on Wednesday, Sir Auckland Colvin presiding. 

In moving the adoption of the report (which appeared in our last 
issue), the Chairman said the fact that the net revenue was rather less 
than in 1901 was chiefly due to the electrical part of the business having 
had no particular emergency call made on it, as in the previous year. 
The increase from the pop in this branch, however, would depend 
greatly on their ability to allot to it more capital. Referring to the 
telephone business, a cyclone at Rangoon did considerable damage to 
the construction. This had to be made good at no little expense, and 
consequently militated against the year's profits, At the time of the 
last annual moeting they were in negotiations with the Government 
of Iudia for the renewal of the Company's Indian licenses, which 
negotiations had been successful. The condition on which the licenses 
had been renewed for 60 years was that the respective companies 
should within a period of five years complete the conversion of their 
systems to metallic circuits. This would require the raising of funds 
to a considerable amount, and the best method of doing so was occupy- 
ing the Board's close attention. The Egyptian Telephone Company 
continued to meet with increasing success. The underground cabling 
of Cairo and Alexandria was now completed, but it would take a little 
time yet to provide all the subscribers with metallic circuits from the 
points at which the cables terminated. Telephonic communication 
between Cairo and Alexandria had also been established by the 
Egyptian telegraph authorities, and the lines, two in number, had 
been leased to the Company 5 for two years, after which, 
no doubt, more definite arrangements would be entered into. 

Mr. 3 Grewing seconded the motion, which was eventually 
adopted. 


METROPOLITAN DISTRICT RAILWAY. 


A special general meeting of the shareholders in this Company was 
held on the 23rd ult. at the Westminster Palace Hotel. 

Mr. Perks, M.P., presided, and stated that the approval of the 

roprietors was required to the Bill promoted this session by the Great 
Ne Piccadilly, aud Brompton Railway Company, who were 
seeking for some small additional powers. They were asking for 
authority to take current from the power-house now in course of erec- 
tion at Lots-road, Chelsea. That station was originally intended to 
supply the District Company only, and at that time its maximum cost 
was to be £400,000. It was, however, now being built at a cost of 
over £1,000,000; but it was intended to supply current to the Charing 
Cross, Euston, and Hampstead, the Great Northern, Piccadilly, and 
Brompton, the Waterloo and Baker-street, and some other railways. 
The power-house belonged to the Underground Electric Railways Com- 
pany of London, Limited. The proprietors’ assent to the Bill referred 
to was necessary before the Underground Company could supply 
current to anyone except the District Company. e might state that 
very rapid progress was at the present time being made with the con- 
struction of the Great Northern, Piccadilly, and Brompton Railway. 
He then proposed a resolution approving the Bill. 

Major L. H. Isaacs seconded the motion, which was carried 
unanimously. 

The Chairman afterwards stated that the directors had made an 
arrangement which, if approved by the proprietors and sanctioned by 
Parliament, would provide, without imposing any burden on the 
debenture holders and only a comparatively small one on the other 
proprietors, the funds required for carrying out the conversion of the 
whole of the District Company's system from steam to electricity. In 
1901 they ontered ‘nto an ugreement with the Electric Traction Com- 
pany, Limited, whereby the latter undertook to erect a power-house 
at Lots-road to cost £400,000, which the District Company were to 
lease at a rental of £20,000 a year, being 5 per cent. on the cost. At 
that time it was only contemplated to provide electric traction on 
certain sections of the District Railway, but the directors soon found 
that it would not be economical to the Company or benelicial to 
the interests of the publie to try and run a combined system 
of electrical and steam traction. With the assistance of their 
financia] supporters it was, therefore, decided  boldly to face 
the enormous task of converting the whole system to electrica 
traction. This involved a very much increased outlay on the 

wer-house, and the Board realised that it was absolutely 
impossible for the District Company to contemplate with their own 
resources the cost of making the change, which they were informed 
would be £1,400,000, and at the same time to erect the power-house. 
An arrangement was, therefore, made by which they were relieved 
from the latter obligation, and thev would now only pay for the 
current which thev actually took, They were, however, left with the 
necessity of providing £1,400,000, and the question arose how this 
large sum could be obtained. The arrangement which had been 
reported to the proprietors was then come to with the Underground 
Electric Railways Company—to issue to that Company £500,000 of 
District ORY stock at 25 and the proportionate amount of 
4 per cent. debenture stock (£166,000) at par. Later on the 
directors were able to place with the Underground Company a 
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further quantity of ordinary stock—£45,000 at 35 net—together 
with £149,000 of 4 per cent. debenture stock at par. But this 
amount was not sufficient to meet the necessities of the case, 
and the Board had given a pledge not to put any further issues 
of preference or guaranteed stock in front of the existing issues. 
Under the Company's Bill of the present session, the directors 
were taking power to issue a very considerable amount of additional 
capital for the purpose of covering the large outlay mentioned ; and, 
subject to the proprietors’ approval, they had made a bargain with 
the Underground Company by which the latter were to take « large 
block of £600,000 second preference stock at 65, and they had also 
agreed to take the proportionate amount of 4 per cent. debenture 
stock, £200,000, at par. These various commitments of the Under- 
ground Company would provide a sum of £1,199,750. Some of the 
preference stockholders had from time to time been rather solicitous, 
and naturally so, for the protection of their stock, and he thought 
they would be satisfied with the arrangement he had mentioned, 
whereby no less than £700,000 was taken by the Underground Com- 
pany in ordinary stock and second preference stock. The fact 
was that the company, who were under contract to convert and 
equip the District Railway to electric traction, had a firm con- 
viction that when this change was carried out the concern would 
be a gigantic success, and that the amount of traffic would be limited 
simply by the carrying capacity of the line. He might mention that 
the amount of the first preference stock, the holders of which had 
availed themselves of the offer of an absolute 5 rising to 5) per 
cent. over a period of years was about £400,000. The holders of the 
balance apparently preferred to await the result which would attend 
the working of the system by electricity. He then poet & 
resolution approving the agreement in question between the District 
Company and the Underground Company, and empowering the 
directors to make or consent to such amendments therein as they 
may consider desirable or expedient.” 

Major Isaacs seconded the motion, which was unanimously carried. 

The Chairman next proposed a resolution approving a petition for 
an additional provision to the company's Various Powers Bill, which 
was also adopted. 


TUBE BILLS IN PARLIAMENT. 


CITY AND NORTH-EAST SUBURBAN ELECTRIC RAILWAY. 
THURSDAY, AVRIL 28. 


This Bill, which seeks to authorise the construction of a railway 
from the Monument to Hackney-road, with branches thence to 
Chequer’s Green, in the urban district of Southgate, and to 
Waltham Abbey, was further considered by the Oommittee of the 
ei S Commons presided over by Mr. J. Compton Rickett on the 

rd uit. à 

Sir Douglas Fox, the joint engineer of the railway, further 
examined by Mr. Balfour Browne, K.C., explained that the lighting 
of the tubes would be quite independent of the lighting of the trains. 
The Bill took power tor a tunnel with a maximum diameter of 
154ft., but all the details of construction would be subject to the 
approval of the Board of Trade. A tube with a diameter of 
l2ft. 6in. was contemplated with the object of accelerating the 
speed by the use of more powerful motors, and it was hoped that 
a speed of 18 miles an hour, including stoppages, would be reached. 
The line from Higham Hill to Waltham Abbey would be an ordinary 
country railway running into a district in which there was ample 
room for an extension of population. In reply to the Chairman, 
who remarked on the great importance of considering whether they 
would be shutting out an ordinary steam railway in the future, 
Sir Douglas Fox said that in a very few P ad time all the steam 
railways in the neighbourhood of London would have become 
electrical railways, and there was no reason why the proposed railway, 
as soon as it emerged from the tubes, should not give all the con- 
veniences of an ordinary railway. There was nothing to prevent their 
bringing goods into the distriot and distributing them. 

Sir R. Littler, K. C., said the City Corporation did not agree to the 
proposals of the promoters in regard to any of their City stations. 

Sir Douglas Fox said that at the Monument, if the station were 
made below the street, it would be at a depth of from 60ft. to 66ft. 
They preferred to have the station below ground for financial reasons, 
and also because of convenience to the public. If, however, the Cor- 
poration objected to ar propon they had scheduled property on the 
north-east side of King William-strcet in which to place the shafts for 
the station. They were quite willing, in the case of all their City 
stations, to give the Corporation the absolute right to prescribe the 
station entrances and exits, but not the sites of the stations themselves. 
In reply to the Chairman, the witness stated that it was proposed to 
carry out all the provisions recommended by Lord Rayleigh’s Com- 
mittee with the view of reducing vibration to a minimum. They also 
intended to adopt every precaution against the possibility of fire in the 
stations, trains, or tunnels. The witness handed in a statement 
showing that the estimate for works, permanent way, stations, eto., 
was £2,956,395 ; land, compensation, and expenses connected there- 
with, £1,070,632 ; generating stations, machinery, equipment, 
lifts, and rolling-stock, £1,300,000 ; interest during construction, 
£270,000; and parliamentary, legal, and administrative expenses 
and general contingencies, £402,975— making a total of £6,000,000, 
which was the capital proposed to be raised under the Bi!l. 

The committee adjourned. 

FRIDAY, APRIL 24. 

The consideration of the Bill was further proceeded with. 

Colonel Yorke, chief inspecting officer of railways under the 
Board of Trade, attended at the request of the committee. He stated 
that, as far as the Board of Trade was concerned, it had not been 
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thought necessary or expedient officially to prescribe a definite 
minimum tube diameter on these underground railways. Personally, 
he thought it was desirable to fix a minimum diameter, so that no 
conflict of opinion might arise hereafter between the promoters and 
the Board of Trade. It had always seemed to him desirable that 
an internal diameter of 13ft. 6in. should be adopted, in order that 
there should be a s between the side of the train and the tunnel 
sufficient to ailow the passage of the people in the case of a break- 
down of the train. In some cuses in existing tubes the train 
ractically formed 4 piston, completely closing the tube. The 
rd of Trade clause, which was inserted in various tube rail. 
way bills last year, rendered it obligatory on the promoters of 
these schemes to submit to the Department the drawings of 
their rolling- stock before it was constructed and the drawings 
of the tube, so that the Board of Trade might have the oppor 
tunity of seeing what the relative dimensions of the two were. The 
smaller the diameter of the tube, the greater the difficulty of finding 
a satisfactory position for the third rail. Apart from that, there was 
also the question of the linking up of the tube railways with the main 
lines outside the city of London. Unless the main lines were being 
operated electrically, it was found necessary, owing to the construction 
of the selling. toot. to put the conductor rail at some distance, not 
less than about 19in. from the running rail. He was of opinion that 
confluent junctions should be avoided wherever possible, but he thought 
that such a junction as was contemplated on the proposed railway at 
Hackney-road could be made under such conditions and restrictions as 
would render it unobjectionable and safe in working. The Board of 
Trade would have to be satisfied on this point before it sanctioned the 
opening of the line. In reply to Mr. Balfour Browne, K.C. (for the 
promoters), the witness said the Board of Trade clause gave the Depart- 
ment very wd ed control over the railway in the interests of the 
public. He understood there was room in the proposed tunnel to keep 
the live third 19jin from and 3in. above the running rail. The 
inereased diameter of the tube would certainly enable vibration to be 
considerably reduced. 
Sir A. Binnie gave evidence in support of the Bill. Both the pro- 
lines of railway, he said, were good, whether singly or in alliance, 
ut preferably in alliance. He believed that, as they were designed, 
it would be easily possible to couple them up with any solution of the 
pm of internal communication which might be arrived at by the 
yal Commission now considering that question. It was preferable 
that the stations in the City should be undererather than on the 
streets, inasmuch as it would be possible thereby to provide a larger 
number of entrances and exits. 

At this point Mr. Bushe, K.C., for the promoters, agreed to the 
amendment of Clause 135 of the Bill (“ Powers to cease unless works 
substantially commenced " ) by the addition of words providing that 
the powers of the company should cease if they were in want of 
financial means, 

The Chairman suggested that between now and Monday an 
endeavour should be made to effect an arrangement between the 

romoters and the city of London—first, as to whether there was to 

a station at Threadneedle-street, and secondly, if there was to be 
such a station, where the entrances and exits ehould be placed. 

Mr. Rigg, for the city of London, said his clients were opposed 
absolutely to any of the promoters’ stations being placed under the 
streets in the City. 

The Chairman expressed a hope that some arrangement might be 
effected, if only in the interests of time. 


MONDAY, APRIL 27. 


The committee having assembled, Mr. Balfour Browne, K.C., for 
the promoters, stated that the endeavour to effect a settlement in 
regard to the stations in the City had had no result. 

Sir Douglas Fox was recalled and further cross-examined on the 
engineering details of the railway. Dealing with a suggestion that 
the proposed Monument station should be pushed forward to the 
north so that the station tunnels should be at the junction of Leaden- 
hall-street and Bishopsgate-street, in which case there should be 
entrances and exits at the Monument and also at the junction of these 
thoroughfares, he said the promoters considered it most important 
that they should have the most convenient position of access to the 
District Railway, with the company's proposed deep-level railway, and 
with the City and South London. 

Mr. Rigg, in reply to the Chairman, said his general instructions 
on behalf of the Corporation of the city of London, were to resist any 
approach to or exit from the stations on to the pavement or 10adway 
in the crowded places in the City because of the Corporatiou's expe- 
rience that such approaches and exits constituted a great hindrance 
to the traffic. 

Sir Douglas Fox, in answer 'to further questions, said they were 
quite willing to insert in the Bill provisions that the minimum tube 
diameter should be 12ft. 6in. and the maximum diameter 15ft. 6in.. 
and they would place themselves entirely in the hands of the Board 
of Trade as to which diameter should be adopted. If the Department 
decided that the tunnel throughout was to 15ft. 6in., they would 
80 construct it under protest, but they would not seek to evade the 
decision of the Board of Trade. In reply to further questions, he 
stated that the extra cost between making a tube of 123ft. and one of 
154ft. would be about £220,000. 

By Mr. Pember, K. OC. (for the Great Eastern Railway): The pro- 
moters were quite willing to give the Great Eastern Railway Company 
the same protection in regard to their hotel and other buildings at 
Liverpool-street as they proposed to give to all other important 
buildings ; but they could not sce their way to t them the special 
protection embodied in what was known as the Bank of England 
clause. Lord Ribblesdale's Committee of last year framed that clause 
because they regarded the Bank of England as a unique ease, The 
promoters had a balance of about £400,000 to meet the parliamentary, 
the financing, legal, and engineering expenses and general contin- 
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gencies. He was sure they could satisfy the Board of Trade that the 
proposed cross-over system of working the railway at the Monument 
could be carried out with perfect safety. 

Mr. E. Fox (Messrs. Fox and Bouefield) said he had surveyed the 
property on the proposed route and had made full and fair valuations. 

e land near Walthamstow through which the line would pass was 
. well adapted for building purposes, He had made allowance for 
easements where property extended under the roadway. The sum 
allowed for property within the City was between £270,000 and 
£300,000. . 

. TUESDAY, APRIL 28. 

Mr. C. Steele, a former manager of the Great Northern Railway 
Company, said he counted on the City und North-Eastern Railway 
obtaining 68 million passengers a year as soon as it commenced run- 
ning. He was aware that that would mean three million passengers 
per mile annually, as compared with about one million passengers per 
mile on the suburban system of the Great Northern or the Great 
Eastern or the North London. The trains on the electric railway, 
however, would be more frequent. The Central London Railway 
carried six million passengers per mile. The construction of the 
North-Eastern line when entered on would, he thought, be undertaken 
us a whole, as there were building sites north of Wsltnamstow waiting 
to be developed. 

Mr. Pollock, in answer to the Chairman, stated that his cross- 
examination was directed against the whole Bill. The London 
County Council was entirely opposed to the railway as it stood at 

resent. 

: Mr. G. C. Cunningham, general manager of the Centra! London 
Railway, gave estimates as to the probable traffic on the North- 
Eastern and City line. He computed that the two branches of 
railway would carry 76,000,000 passengers annually, and on that 
basis the total receipts for the year would amount to £597,083. 
The total expenses he estimated at £354,000, giving a net revenue of 
£243,083. Four per cent. on the company’s total capital of £6,000,000 
represented £240,000. 


WEDNESDAY, APRIL 29. 


On the committee resuming their enquiry, Mr. E. J. Halsey, one 
of the directors of the projected railway, gave evidence to the effect 
that he was satisfied that there was a great local demand for the 
proposed line, and that there was likely to be a traffio which would 
make the railway remunerative. There was every prospect that the 
capital required would be found. There was a special restriction in 
the Bill providing that if the money were not found within a year 
the powera of the company were to cease. That appeared to him to 
be a great protection to the public. He understood that substantial 
support to the capital of the company would come from a group of 
fiaanciers and one or two large companies in America. He was satisfied 
that there was a very good foundation for that belief. 

By Sir R. Littler, K.O. (for the Corporation of London): He did 
not know that it cost at least 13 per cent. to finance the Central 
London Railway. Though that was the case, and though the Great 
Northern and City Railway Company was not able to raise its money 
at par, he thought there was a good prospect of the City and North- 
East Suburban Electric Railway Company's obtaining its money at 
par, subject to the cost of underwriting. 

The Chairman said there were only two points which interested 
the committee. The committee were not interested in Stock 
Exchange values. What they wanted to ascertain was whether the 
capital could be raised, and, if raised, whether it would be at such a 
discount as to affect the amount of capital proposed to be taken. 

Mr. Halsey, in reply to the committee, said that at 8 per cent. 
the cost of underwriting the proposed share capital of £4,500,000 
would be £360,000. 

In reply to the Chairman, he said he had not considered the ques- 
tion how the money would be found if there were not a sufficient 
margin in the estimates to underwrite it. 

Mr. Page, K. C. (for the promoters), said that Sir Douglas Fox was 
perfectly clear in his own mind that the amount of the estimates would 
not be exceeded and that there would be a sufficient margin for the 
underwriting. 

The Chairman: I want to put this question to the witness. 
Assume that the figures of the estimates stand as they were put in by 
Sir Douglas Fox. Those figures show a margi of £402,000. If the 
committee or the Board of Trade pus apon ə promoters a tube with 
a diameter of 134ft. throughout, the additional cost will be £220,000. 
That will reduce the margin to £200,000 in round figures. From 
what source is the eV to come if 8 per cent. has to be paid 
and the cost is £360,000 ?—All I can say in answer to that is that I 
am bound to defer, in a question of this sort, to those gentlemen who 
are coming to give financial evidence. 

I do nót think I can quite take that. If there is a reasonable 
chance of your having to pay 8 per cent. underwriting commission, 
and you have other contingencies to come out of this sum of £402,000, 
where is the £360,000 to come from !—I am not prepared to say that 
8 per cent commission is going to be paid. I have never admitted 
that. I believe the financial evidence will show the committee that 
there is a better arrangement than that contemplated. 

Sir Douglas Fox was again recalled, and stated, in reply to the 
Chairman, that the promoters were prepared to lay their whole case as 
to the tube diameter, the junction at Hackney-road, and the cross- 
over working of the railway at the terminal station at the Monument 
before Colonel Yorke and the Board of Trade, and to be guided by his 
decision on these matters. He believed that the estimate of 8 per 
cent. for underwriting was excessive. 

Mr. S. B. Cottrell, engineer-in-chief and general manager of the 
Liverpool Overhead Electric Railway, gave it as his opinion that, 
taking the population served by the proposed railway as 915,182, 
carried 100 times over per annum at an average fare of 24d., and 
allowing 60 per cent. for working expenses, there would be a net 


revenue of £339,659. He had examined the gradients, and was of 
opinion that an average speed of 20 miles an hour, including all stops, 
could be attained. On the Liverpool Overhead Railway the trains 
travelled the 64 miles, with 16 stops, at an average speed of over 19 
miles an hour, 

The committee adjourned. 


LEGAL INTELLIGENCE. 


ER AS 


WINDING-UP PETITIONS. 


Mr. Jastice Byrne, in the Chancery Division on Tuesday, heard 
petitions for the winding-up of companies. 

In the case of the British Electric Street Tramways, Mr. Buck- 
master, K. O., for the petitioner (Mr. A. J. Paine), said there was a 
summons taken out to strike off an affidavit which had been put on 
the file in answer to the petition, on the ground that the affidavit was 
scandalous and irrelevant. It had been agreed that the affidavit should 
come off the file and the costs of it paid. Other affidavits had also 
been filed, which connsel had had no opportunity of considering, and 
to enable him to do this he asked for an adjournment. After hearing 
Mr. Goodman for certain creditors and shareholders, and Mr. Micklem, 
K. C., for the liquidator, who said it was not a matter which should 
be hurried through, his Lordship directed the petition to stand for a 
tins ah 
In the case of the Mica Manufacturing Oompany, the petition was 
presented by the Development and Finance Company, Limited, for 
whom Mr. G. F. Hart appeared. He said his friend on the other side 
had filed some evidence which he had not yet seen, and he desired 
time to consider it. He asked for a week's adjournment. Counsel 
for the company said there was no ground for winding-up. His 
Lordship directed the petition to stand for a weck as asked. 


A LEEDS TRAMWAY APPEAL. 


In the Court of Appeal on Saturday, the Master of the Rolls and 
Lords Justices Stirling and Mathew heard the case of John Hughes v. 
Leeds Corporation, in which the defendants moved for judgment or 
a new trial of the action, which was heard before Mr. Justice Grantham 
and a special jury at Leeds, and resulted in a verdict for the plaintiff 
for £250 damages. 

The plaintiff sustained injury by falling from the outside of a tram- 
car, where, as it was a wet night. he was sitting on the side rail. 

Mr. Lush, K.C., for the appellants, said the grounds of appeal were 
misdirection by the learned judge, and that the verdict was against 
the weight of evidence. The contention of the Corporation was that 
there was no real evidence of negligence against their servants, and 
that there was clear evidence of xag! | negligence by the 
plaintiff. He added that the case also raised the question as to 
whether the by-laws which were in force during the time of the com- 
pany which formerly owned the tramway undertaking remained in 
operation after the Corporation acquired it, they themselves not having 

assed any by-laws. One of the by-laws of the company strictly pro- 
ibited passengers standing on the platform, steps, or roof of cars, or 
sitting on the outside rail. 

Mr. Atkinson, K.C., for the respondents, submitted that the 
learned judge left the proper questions to the jury. No provision was 
made for keeping the seats dry in wet weather, and he submitted that 
the man was justified in standing. As to the by-laws, he submitted 
that they could not be enforced because they were not by-laws which 
the Corporation had themselves made. 

The Master of the Rolls, in giving judgment, said there was 


sufficient evidence to justify the jury in finding that the defendants' 


servants were guilty of negligence, and having regard to all the facta 
he considered that there was ample evidence to justify the jury in 
holding that there was no contributory negligence, As to the question 
of the by-law, he must hold that it did not apply to this case, as it 
was not posted up in a conspicuous place as required by the provisions 
under which it was made. The appeal failed on all grounds, and 
must be dismissed with costs. 

Lords Justices Stirling and Mathew concurred. 

Mr. Lush intimated that the Corporation would probably appeal 
to the House of Lords. 


UM 


PERSONAL INJURY CLAIM. 


In the Nisi Prius Court, Dublin, on Wednesday, before Mr. Justice 
Madden and a jury, James Timmons sued the British Insulated Wire 
Company to recover £2,000 damages for personal injuriea sustained by 
him in consequence of having fallen into an excavation made in the 

und at the North Wall by the defendants’ servante, and which 
ad negligently, as alleged, been left in an unprotected state. The 
defendants denied negligence, and in the alternative alleged con- 
tributory negligence. 

The Plaintiff said there were lights along the quay, but there were 
no lamps or lights to mark the excavation into which he fell. Defen- 
dants’ men were working at a place 120 yards away, and there was 
nobody near. When he got out of the hole he felt dizzy in the 
head and sore about the body. He walked home, which was only 
10 minutes’ distance, and from that day to the present he was unable 
to follow his business. He had been under the care of the doctors for 
six weeks afterwards, 

At the close of the plaintiff's case; the Soliciter-General said the 
parties had come to terms. The defendant company had agreed to 
pay the plaintiff £125 damages and £100 costs, both sides to pay an 
equal share of the jury’s foes, 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


—— 


CONTRACTS OPEN. 


Transvaal.—The Health Board of Standerton have resolved to call 
for tenders for an electric lighting installation for the town. 


Ww .—The Urban District Council invite tenders for various 
stores for 12 months. Particulars may be obtained from the Clerk to 
the Council, Public Offices, Egremont, Cheshire. Tenders by May 20. 


Willesden. —Tenders are invited for the supply of arc lamp carbons. 
T. nders by May 12 to Mr. E. T. Ruthven-Murray, chief engineer and 
manager, Public Offices, Dyne-road, Kilburn, N. W. See advertise- 
ment. 

Edinburgh.—The Corporation invite tenders for the 12 months’ 
supply of electricity meters. Tenders by m 4 to Mr. Thomas 
Hunter, W.S., town clerk, City Chambers, Edinburgh. See adver- 
tisement. 

Hornsey.—The Urban District Council invite tenders for joint- 
boxes, etc. Particulars may be obtained from Mr. E. J. Lovegrove, 
engineer to the Council, Council Offices, South wood-lane, Highgate. 
Tenders by May 11. 

London, E.—The City of London Union invite tenders for electric 


wiring and fittings for their infirmary, Bow-road, E. Particulars can. 


be obtained from the Clerk to the Guardians, 61, Bartholomew-close, 
E.C. Tenders by May 4. 

Stoekton.— Tenders are invited for the electric lighting and power 
at the bakery of the Co-operative Society, Dixon-street, Stockton. 
Specification, etc., can be obtained from the Secretary, Wellington- 
street. Tenders by May 5. 


Leek.—The Urban District Council invite tenders for the erection 
of an electric lighting station in Station-street, Leek. For full 
5 apply to Mr. John Taylor, A. R. I. B. A., architect, Leek. 

enders Ey 10 a. m. on May 2. 


Glasgow.—The Corporation invite tenders for the supply of 
carbons, rubber-covered insulated cables, and indiarubber goods from 
May 31, 1903. Tenders by May 5 to Sir J. D. Marwick, town clerk, 
City Chambers, Glasgow. See advertisement. 


Glasgow.—The Corporation invite tenders for the supply of main 
cables, rubber-covered cables and accessories, electricity meters, and 
carbons. Tenders by 10 o’clock a.m. on May 4 to Sir J. D. Marwick, 
town clerk, City Ohambers, Glasgow. See advertisement. 


Stookport.—The Waterworks Committee invite tenders for an 
electric recording gauge between Alderley Edge and Wilmslow. Speci- 
fications, etc., can be obtained from Mr. T. Molyneux, A. M. I. C. E., 
waterworks engineer, Waterworks Offices, 14, St. Peter's-square, Stock- 
port. Tenders by noon on May 4. 


Islington.—The Borough Council invite tenders for alternating- 
current transformers for two and three wire systems, with separate 
switch boxes and street tanks complete. Specifications, etc., can be 
obtained-from the Borough Electrical Engineer, 50, Eden-grove, 
Holloway, N. Tenders by May 27. 


Stockport.—The Gas and Electricity Oommittee invite tenders for 
steel stanchions, steel roof principals, cast-iron columns, flitch plate 
beams, slating, plank flooring, etc., for their electricity station at 
Millgate. Specifications, etc., can be obtained from Mr. S. Meunier, 
Gas and Electricity Office, Portwood. Tenders by May 15. 


Johannesburg.—The Municipality invite tenders for steel grooved 
rails, fishplates for grooved rails, steel Vignoles rails, fishplates for 
Vignoles rails, points and crossings, tiebars, soleplates, bolts, nuts, 

Specification, etc., can be obtained from 


rivets, dogspikes, etc. 
Mesars. Mordey and Dawbarn, 82, Victoria-street, Westminster. 


Tenders by noon on June 8. 


Brighton.—The Town Council invite tenders for the supply and 
erection of 5,400 kilowatts of generating plant at their Southwick 
power station, and 5,000 kilowatts of motor-generator converting 
plant, together with switchboards, instruments, etc., at their North- 
road power station, Brighton. "Tenders by June 8 to Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. See advertisement. 


Madrid.—The Postal Telegraph require offers for installation and 
working of telephones in Eibar (Guibuzeva) for not more tham 20 
years. We understand that the Government require the works to be 
given over after that period without compensation, and that during 
the working of the concession 10 per cent. of the gross takings be 

d 5 them. Applications are to be made to the above before 

ay . 

London, S. W.—The London County Council invite tenders for the 
road work and platelaying required for the reconstruction on the 
conduit system for electrical traction of certain tramways, together 
ed ER: to about four miles of double track. in the boroughs of 
Southwark and Bermondsey. Particulars may be obtained at the 
Engineer’s Department, County Hall, Spring-gardens, S.W. Tenders 
by 10 a.m. on May 12. 


Shefüeld.—The Electric Light Committee invite tenders for (Con- 
tract No. 22) steam and feed piping, valves and connections, water- 
meter, and sundry ironwork: (23) high-tension switchboard for 
alternating current, at the new electric power station, Club Mill-lane, 
Neepsend, Sheffield. Specifications, etc., may be obtained at the 
Corporation Electric Supply Department, Commercia)-street, Sheffield. 
Tenders by 10 a.m. on May 2. 

Govan (Sootland)—The Town Council invite tenders for the 
following stores for one year—viz.: (1) engine-room stores ; (2) cables ; 
(3) cable accessories ; (4) bitumen ; (5) meters ; (6) house fuse boxes ; 
(7) iron castings; (8) brass castings ; (9) wrought-iron pipes; (10) bricks, 


cement, ete.; (11) ironmongery ; (12) 
timber; (14) carbons ; (15) coal. Forms of tender, stc., dan be o 
from Mr. T. C. Parsons, burgh electrical engineer. Tenders by May 8. 


paint, varnishes, etc.; (13) 
btained 


Rangoon.—The Municipal Committee of n invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all p within the limits of 
Rangoon Municipality. Copies of tender forms, terms and conditions 
and plans of the city can be obtained on application to the municipal 
agents, Messrs, Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E. O., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, ete. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

udon mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 
Electric.“ 


Cairo (Egypt).—The Egyptian Government invite tenders for an 
installation for the transmission of power for public and private 
purposes at Ghiza and Jhezira. The tenders must contain a detailed 
description of the installation proposed, and must contain the follow- 
ing particulars: (1) system of current, tension (primary and 
secondary); (2) guaranteed limit of variations of tension at a given 
point and a guaranteed limit of loss of tension at the farthest point ; 
(5) origin aud system of machinery and apparatus; (4) system of 
laying lines, type, height, and distance of poles, model of installa- 
tion: (5) charges p: qposed for public and private consumers. Tenderers 
are asked to conform as near as p ssible to the specification, and to 
point ont where their tenders differ from the same. Specification and 
plans may he obtained from the Public Works Department, Cairo, 
on payment of 20 piastres. A deposit of £250 is required. Tenders 
are to be submitted to that Department by May 12, and offers are to 


remain open until July 1. : 


RESULTS OF TENDERS. 


Aberdeen.—The Town Council have accepted the tender of P. and 
W. M'Lennan, Glasgow, for the supply of 600 tons of rails at 
£06. 198. per ton. l 

Batley. —The Traction Committee of the Corporation have accepted 
the tender of the British Westinghouse Oar Company for eight 
electric tramcars. 


Hull.—The Town C.uncil have accepted the tender of T. Parker, 
Limited, fur the tu: ply of an additional trausformer at £1,335, and 
a switchboard at £236 


Wigan.—The Town Council have accepted the tenders of Babcock 
and Wilcox for boilers, Douglas Forge Company, Tickle Bros., and 
W. H. Baker for castings, and Doulton and Co. for conduits. 


Lowestoft.—The British Thomson-Houston Company have sublet 
the contract for an 825-h.p. engine to Willans and Robinson, Limited, 
of Rugby. This new set is intended for supplying power to the 
tramways. l 

South Africa.—The Durban Town Council have accepted the 
tender of the British Insulated aud Helsby Cables, Limited, Prescot, 
at £5,241, fer the supply of cables, and that of the Western Electric 
Company, at £7,640, for the additional equipment of the telephone 
exchange. ' 

Finchley.— The Urban District Council have received the following 
tenders for the supply and erection of—-(Scction 7) steam, exhaust. 
feed, and drain piping, auxiliary plant, chequered plating, tools, and 
sundries ; (8) main switehboard—two booster sets, testing instru- 
ments, and apparatus : 


- Section 7.—Steam-piping, ete. 


Crompton and Co., Limited ......... E E Pise UE £3,794 0 0 
Sir Hiram Maxim, Limited ..... CE ee een 4,544 0 0 
Bid, 8 5,417 0 0 
Babcock and Wilcox (accepted) . . 3,450 0 0 
Wheeler Condenser Company, Limited ..................... 5,865 0 0 
J. Spencer, Limited ................. c eese 5,353 5 0 
E; Le Bas aud. ,,,, orca ir ends 5,557 16 11 
Geipel and Lange . e 5,000 0 0 
Alternative tenders. 
Sir Hiram Maxim, Limite... 4,430 0 0 
iir, ðVͥ S K cas qtii n rus ve 5,557 0 0 
Babcock and Wil coll . snos arnai 3,400 0 0 
J. Spencer, Limited .............. eee: ic unida fede 5,885 5 0 
E. Le Bas and ,,,... 8 5,507 16 11 
Geipel and Langem t . .. 5,000 0 0 


Section 8. —Switchboar.], ete. 


Electric Construction Company, Limited .................. 1,953 0 0 
Siemens Bros. and Coo 7d 2,280 0 0 
J. G. Statter and Co VCC 2,068 5 0 
Sunderland Forge Company . 2,158 0 0 
Orompton and Oo. ee m 2135 0 0 
Cowans, Limited:......... Mic MALUM eee Mti 1,949 0 0 
S. H. Heywood WE CR EA nain lU VENE ARRA eet EAM A Ar DECR pa chow 2,710 0 0 
Kelvin and J. White, Limited (accepted) .................. 2,046 5 0 
Consolidated Telegraph Construction Company............ 1895 0 0 
B. Thomas ................. CCC 1,950 0 0 
T. Parker, init... 8 2,182 0 0 
Mavor and Coulson Roe xd RA Dina te 1,866 0 0 
Verity's, Limiteiu i q . 2,083 0 0 
British Westinghouse Company, Limited .................. 1,416 0 0 
General Electric Company, Limited. .. 2,223 n " 


Brush Electrical Engineering Company . Pius 


` 
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Birmingham.-—Messrs. C. A. Parsons and Co., Heaton Works, 
Newoast'e-on-Tyne, have received an order from the Corporation for 
the supply of one 500-kw. continuous-current turbo-dyusmo, 460 to 
530 vo t“, for delivery in September next. 

Trafford Park (Manchester) —The Trafford Power and Light 
Supply, Limit d, have accepted the tender of Browett, Lindley, and 
Co., Limited, for the supply of a 300-kw. combined steam dynamo. 
Tbe Lancashire Dynamo and Motor Company are the sub-contractors 
for the generator. 

Fulham —The Borough Coancil have accepted the tender of W. T. 
Henley's Te egraph Works Company, Limited, for the extension of 
mains and arc aud incandescent street-lighting, at £2,528 ; also the 
same company's tender for laying electr« lighting mains from New 
King's-:oad to Hurlingham Lodge, at £137. 

Walsall —The Town Council have accepted the tenders of W. 
Griffiths and Co for constructing the permanent way of the extension 
from the Walsall Wood canal bridge to the end of High-street, near 
the road leadiog to the railway station, Walsall Wood, at the schedule 
of prices annexed to their present contract ; and for constructing and 
laying down the tramway track and sidings in the Birchills tramway, 
depot and yard. 

Hackney.—The Borough Council have received the following sup- 

lementary tenders for condensiog plant: 


rtrams, Limited (alternative with German motor) . £2,366 
Richardson, Westgarth, and Co., Limited (accepted) 2,438 
Ashton, Frost, and Co., Limite 2 2,445 
Alley and: Mac Delai C ————ee 2,471 
Bertrams, Limited ............... eese % 2 2,656 
Pulsometer Engineering Company, Limited . 2,681 
Coles, Marchent, and Morley, Limited .............................. 2,758 
BUSINESS NOTES. 
TRACTION. 
Potchefstroom (8.A.).— Electric lighting and tramways are mooted 


at this place. 

Darlington. —Tenders for the overhead equipment of the tramways 
have been forwarded to Prof. Kennedy to report upon. 

Belfast.—A draft agreement between the Corporation and the 
tramways company has been approved by the Town Council. 

Johannesburg.—It is expected that the construction of the 
Johannesbarg electric tramways will be started about the beginning 
of 1905. 

Wigan.—The Borough Council have confirmed their decision to 
promote a Bill in Parliament to empower the Corporation to construct 
additional tramways. 

Llandudno.—The Light Railway Commissioners have submitted 
the Llandudno and Oolwyn Bay Light Railway Order to the Board 
of Trade for confirmation. 

Electric Automobile.—The London Electromobile Syndicate, 
Limited, inform us that thcy are supplying one of their electric 
automobiles to Lord Salisbury. 

Leeds.—An assistant book-keaper in the Corporation tramway 
office has been arrested on the charge of forgery and fraud. The 
defalcations are said to amount to 23,000. 

Perth.—The Oounty Council have been asked for their consent to 
the purchase by the Town Council of the tramway on the highway 
between the burgh boundary and New Scone. | 

Chesterfield.—The town's meeting which was held to consider 
the proposal of the Corporation to lay down a system of electric tram- 
ways in the town, has decided in favour of the scheme. 

Batley and Birstall Tramway.—4A committee of the House of 
Lords will meet on Tuesday next to hear counsel and take evidence 
in reference to the Batley and Birstall tramway scheme. 

Keighley.—The terms of the provisional order which has been 
granted to the Corporation by the Board of Trade autherising the 
construction of tramways in the borough have now been published. 

Geteahead.—On Tuesday a tramcar left the rails in Team-street, 
near the gasworks, and ran into a stone wall, a portion of which was 
carried away. The car was much damaged, but no one was injured. 

Airdrie.—The Airdrie and Coatbridge Tramways Company are 
promoting & provisional order to extend the time for completing the 
authorised tramways, which expires on June 30 next, for three years 
longer. 

Middlesbrough.—A committee of the Corporation has been 
appointed to confer with the representatives of the Imperial Tramwa 
Company concerning the proposed extension of the tramways in the 
direction of Redcar. 

Private Bills.—Iu the House of Commons on Friday, the Charing 
Cross, Euston, and Hampstead Railway Bill and the City and South 
London Railway Bill were considered and amended, and were ordered 
to be read a third time. 

Barrow.—The provisional order for the new electric tramways, to 
be laid down by the British Electric Traction Oompany, gives the 
Corporation the right to purchase on specified terms at the end of 
seven or fourteen years. 

Coventry.—The Coventry Electric Tramways Dill has its 
committee stage in the House of Commons without opposition after 
formal proof of the preamble on behalf of the promoters, and has been 
repo for its third reading. 

Warrington.—The final revised order for the light railways pro- 
moted by the Corporation and the Warrington and Northwich Light 


Railway Company has been issued by the Board of Trade, and will 
probably be confirmed this month. 


Rhondda.—The Council are negotiating with the British Electric 
Traction Company to take over their tramway scheme, and last week 
the chairman of the company went over the route to be served by the 
tramways with the Council's officials. 


Hanley.—An electric car ran away down a hill on Saturday, owing, 
it is said, to the greasy condition of the rails, Eventually it collided 
with a coal cart, but did not leave the lines, Nobody was injured with 
the exception of the motorman, who sustained some nasty cuts. 


Gosport.—A petition has been lodged with the authorities at the 
Private Bill Office of the House of Lords on behalf of owners and 
occupiers of property fronting on the proposed Gosport, Fareham, and 
Cosham tramways, asking to be heard in opposition to the Bill. 


Manchester and Salford.—The successful conclusion which has 
been arrived at with regard to through tramway traffic between Man- 
chester and Salford was fitly celebrated on Wednesday night by a 
dinner, at which the heads of the various departments interested were 
present. 


Mansfield. —Tho Town Council have been informed by the promoters 
of the Mansfield and District Light Railway that the specifications and 
drawings are completed and the tenders have been got in. It is hoped 
5 Sanaa the actual work of construction within the next two or 

iree weeks. 


Stirling.—The Lighting Committee of the Corporation have been 
authorised to ascertain the cost of securing an electric tramway service 
for the town and district under municipal control. The Corporation 
are at the same in negotiation with a company who propose to carry 
out such a scheme. 

Lancaster.—On Wednesday the Town Council decided upon a 
further extension of the electric tramways, proceeding b. Common 
Garden-street and King-street to Castle Station and Willow-lane, 
adjoining the recreation ground, and back by Ohina-street, Ohurch- 
street, and Stonewell. 

Bradford.—The conversion of the line for electric traction between 
Buttershaw and Shelf remains in abeyance, pending an arrangement 
being arrived at between the Corporation and the Shelf Tramway 
Company. Pro with the reconstruction and extension of other 
lines is being well maintained. 

France.—The Municipal Council of Saint Gervais-les-Bains have 
adopted a scheme for the construction of an electric railway from 
Fayet, on the new line from that town to Chamonix, to the ot 
of Mont Blanc. The first section of the line, from Fayet to Aiguille- 
du-Gouter, is to be begun immediately. : 


Blackburn.—The accounts of the Corporation tramways for the 
past year show that 7,234,106 passengers were carried, and the receipts 
were £40,963, an increase of £5,000 over the previous year. The loss 
on the year is £4,074, as against £6,691 in the previous year. The 
electricity undertaking shows a deficiency of £657. 19s. 4d. 


Chiswick.—At an inquest on Friday on Mr. Henry Wheatley, a 
well-known contractor, who was killed in an accident on the West 
London tramways, a verdict of accidental death was returned. The 
jury added a rider that there were too many electric cars on the road, 
and urged the provision of the latest lifeguards. The company pro- 
mised to do this. 

Dewsbury.—The Dewsbury Moor Oonservative Association and 
Club have accepted a resolution calling upon the electric traction 
company to take into consideration the advieability of laying a 
line from Dewsbury to Heckmondwike via Heckmondwike-road, as 
it would be a great advantage to both the company and also the 
residents in the district. 


Burnley.—At a meeting of the Tramways Committee on Wednesda 
a statement was submitted of the yr gels working of the municipa 
trams, The gross profit was £11,000, and after allowing interest, 
sinking fund, and rent to outside authorities, there is an amount of 
£2,500 left for depreciation. This is considered very satisfactory for 
the first year’s working. 

Stockton-on-Tees.—The local coroner has held an inquest on 
Mary Myrtle Shipley, aged four, who was accidentally killed on 
Sunday afternoon by being run over by a tramcar. Iu returning a 
verdict of accidental death, the jury exonerated the company and the 
driver from all blame, but expressed the opinion that the company 
should bear in mind their promise to provide an improved life preserver 
on all their cars as soon as possible. 


London County Council Tramways.—The following by-laws or 
regulations as to spitting in the tramcars have been made by the 
Board of Trade: (1) No person shall spit in or upon any carriage 
used on any tramway worked by the London Coun uncil. (2) Any 
person offending against or committing a breach of the foregoing 
by-law or regulation shall be liable to a penalty not exceeding 408. 
The regulations came into operation on the 28th ult. 


Spen Valley.—Major Druitt, on behalf of the Board of Trade, 
inspected the Spen Valley tramways on Friday, and at the close issued 
& provisional certificate for the running of the cars for public service 
immediately. The fares are in 1d. stages, there being five along the 
full extent of the trunk line from Dewsbury to Moor End. There will 
be special concessions for school children, 1 them to travel from 
Cleckheaton market place to Heckmondwike market place for 4d. 


Baker-street and Waterloo Railway Co.—In the case of the 
Baker-street and Waterloo Railway (Extension of Time) Bill, which 
was brought in after the time allowed for the deposit of Bills, Mr. 
Campion, examiner at the House of Commons, has found that Stand- 
ing Orders have not been complied with, and the Bill will accordingly 
have to go before the Standing Orders Committee. The measure sacks 
power to extend the time for completion of works to August, 1907. 
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Newport (Mon.).—The present position of the reconstruction of 
the tramways is that the laying of the double line has been completed 
from the borovgh boundary on Chepevow-road to near Kensington- 
piace, and the work is now proceeding from Kensington-place towards 

nce-place. On Onerleon-road the new double line from the 
borough boundary to the old terminus has been completed, and the 
work of tearing up the old track and laying a double line has 
commenced. 

Kirkoaldy.—Last week a system of automatic signals was brought 
into use in connection with the electric car service. . By the new 
arrangement as soon as a car arrives at a loop, unless the signal is 
against the car, the driver at once signals to the next loop, so that 
the line is kept clear for his continued progress. Much delay is thus 
avoided. A timetable for the day has now been prepared, and, 
with the assistance of the signals, the cars are being cont up to 


schedule time. 


Middlesex.—The Light Railway Commissioners have submitted to 
the Board of Trade for confirmation an order made by them for the 
construction of light railways in Middlesex between Hounslow and 
Cranford, and between Heston, Hounslow, Hanworth, Twickenham, 
and Sunbury Croes, being extensions of the existing and authorised 
undertaking of the London United Tramways, Limited. Any objec- 
tions to the confirmation of the order must be lodged with the Board 
on or before May 16. 


Brierley Hill.—An inquest was held on Friday to enquire into 
the circumstances attending the death of Elsie May Shakespeare, 
7 one year and eight montht, who was killed by a tramcar on 

e previous Wednesday. A verdict of accidental death was 
returned. The jury attached no blame to anyone, but suggested 
that jacks should be provided to lift the cars in case of similar 
accidents happening. They were also of opinion that the buffer on 
the cars ioa be lowered. 


Southport.—The receipts of the Corporation tramways for the 
pant year amounted to £16,400. The expenditure was in all £17,600, 
eaving & deficit of £1,200. The working 1 were £11,200, and 
there would have been a profit of £5,200 had not £6,400 to be paid 
in interest and sinking fund. The diminished receipts have been 
chiefly due to the poor summer traffic. The year’s working of the 
Pre ud Tramway Company's undertaking also shows a deficit of 
£2,000, which is to be taken from reserve. 

Sear 


—At the last meeting of the Water Committee the 
question of relaying the water-mains along the tramway route was 
considered, and the borough engineer and the water engineer were 
instructed to meet the engineers of the tramways company to arrange 
as to apportionment of cost and certain details so that the work of 
removing the mains from the centre of the roads to the side could be 
carried out as early as possible. The mode of construction proposed 
by the tramways company has received the approval of the Oorporation. 


Notts and Derbyshire.—The House of Lords Committee to which 
the Notts and Derbyshire Tramways Bill has been referred, meets 
to-day with the Earl of Comperdown as chairman, but as there are 
several Bills to be taken before this one is reached it is not expected 
that this scheme will be considered before about May 11. The local 
authorities through whose districts the tramways are intended to pass 
are taking great interest in the scheme, and practically the whole of 
them are presenting petitions to Parliament praying that the scheme 
may be sanctioned. 


Folkestone.—The General Purposes Committee met last week to 
receive the reports of the sub-committee on the subject of tramways 
and the visits to Paris, Bournemouth, and other places. Two systems 
were advocated, the conduit and the surface contact, but eventually 
the matter was referred back to the sub-committee for further con- 
sideration of the recommendation that the Council] should adopt the 
conduit system. Subsequently it was resolved that before a system 
was decided upon that estimates of the total cost of the entire installa- 
tion and equipment of all the systems be obtained. 


Lambeth.—At last week's meeting of the Borough OCounoil the 
Highways Committee, to whom the question of the overhead trolley 
system v. the conduit system was referred back at the previous meet- 
ing, again . that the Council should not consent to the 
overhead system on the tramway routes in Wandsworth- road and 
Nine Elms-lane. The committee pointed out that it would be a 
mistake if the overhead system were installed in these busy thorough- 
fares. The Battersea Borough Council had also refused to consent to 
the overhead system. The report was now adopted. 


Cardiff.—The Lighting Committee have resclved ‘‘ that the elec- 
trical engineer supply us with an estimate of the cost of lighting the 
whole of the tramway system of the town electrically.” The members 
of the local branch of the A. S. R. S., consisting largely of residents in 
the Splott and Adamsdown wards, have passed a resolution expressing 
their strongest indignation at the proposal of the Corporation to 
&bandon their construction of the tramway between the Monument and 
Clare-road, via Penarth-road, and also the construction of the portion 
proposed between Adamsdown-square and Castle-road. 


Competition. —At the half-yearly meeting of the Cathcart District 
Railway Company in Glasgow this week the decrease in the company's 
revenue, consequent on the competition from electric tramways. was 
called attention to by Mr. Hugh Mayberry. He said that this com- 

tition was called municipal enterprise, but at one time he remem- 
ered it would have been called madness. The Corporation were 
taking away revenue created by the company after the very uphill 
work of the latter in opening up the district served. He advocated a 
_ uniform fare for short or long distances and one good class of carriage. 


Additional Trafic Returns.—Anglo-Argentine, £1,487 increase; 
Barcelona Ensanche y Gracia, £207 increase; Barcelona, £41 decrease ; 
Briabane, £84 increase (month of March, £10,816, decrease £120) ; 


British Oolumbia Electric (month of dur £1,340 increase; 
Buenos Ayres and Belgrano Electric, increase (month of 
March, £13,536, increase £1,346); Calcutta, £495 increase ; Cape 
Town (month of March), receipts £16,730, expenditure £8,629; 
Isle of Thanet Electric, £108 decrease; Mexico Electric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 

226 increase; Port Elizabeth (month of March), receipts £4,235, 
expenditure £2,232. 

Reading.—Rapid progress is being made towards the completion 
of the Corporation electric tramway undertaking. The car sheds are 
now completed, but the rails leading to them are not quite finished, so 
that the first instalment of the new cars, which arrived last week, are 
not yet housed. The cars, which are very handsomely decorated and 
fitted, will each accommodate 45 peraons. The machinery in the 
generating station in Mill-lane is being fixed, and Messrs. Blackwell, 
of London, are making such dn progress with the overhead equip- 
ment, that this work will ey ably be tinished within a month. There 
now appears a likelihood that the whole system may be in working 
order by August or September next. 

Leigh.—The Corporation Bill, which seeks powers to lay tramways 
within the borough, has been before the Police and Sanitary Committee 
of the House of Commons, when an important decision was arrived 
at. The Bill contained a proposal for the construction of a tramway 
crossing a main line of the London and North-Western Railway on 
the level. This the railway company opposed on the score of public 
safety and convenience, and although it was proved in evidence that 
similar level crossings of railways by electrio tramwaya had been 
authorised by Parliament, the committee decided that ıt was not in 
the public interest to add to this number, having regard to the 
admitted dangers attendant upon such crossings. 

Pontypridd.—At a meeting of the District Oouncil on Tuesday 
& report was submitted of the procecdings of the joint committee 
of the Pontypridd and Rhondda District Councils appointed to 
negotiate for the immediate purchase of the horse tramway, lying 
between Pontypridd and Porth, controlled by the British Electric 
Traction Company. Ultimately the Chairmau stated, on behalf 
of the Rhondda Council, that, having regard to the difference in 
the position of the two Councils under the terms of their respective 
special Acts, the Rhondda Oouncil felt it incumbent in the 
interests of their ratepayers to at once proceed with the negotiations 
for theacquisition of that portion of the tramway uudertaking which 
was within its district. The report was adopted. 


Mid-Yorks.—A committee of the House of Lords will shortly con- 
sider the scheme of the Mid-Yorkshire Tramways Company to connect 
by means of electric tramways a number of towns and villages in the 
vicinity of Bradford. The proposed system, of which SIBI will be 
the base, will by one route serve Bingley and Keighley, by another 
Eshelt, Hawksworth, Menston, Guiseley, Otley, Burley-in- Wharfedale, 
and Ilkley, and by a third Baildon. Keighley is the only town which 
opposes the scheme. The suggested tramways will be essentially 
interurban in character. By far the greater portion of the 30 miles of 
lines will connect town and town, village and village, in some of the 
pleasantest of the couutry that lies around Bradford. It is a type of 
tramway development which has been most successful in America. 


Kilmarnock. ---The Corporation are promoting a provisional order 
conferring on them, amongst other things, power to construct tram. 
ways. e tramways proposed consist of about two miles of single 
line and half a mile of double line from the burgh boundary on the 
Ayr-road to the burgh boundary on the Glasgow-road, 1 mile 
6 furlongs of single line from Hurlford Oross to Portland-street, a 
short line of 4 cbains to the electric generating station in Low Glen- 
cairn-street, and another of 34 chains in King-street. The gauge of 
the lines is to be 4ft. 84in., with a maximum breadth for the cars of 
7ft. The fare for passengers is to be Id. per mile, except on work- 
men's cars, on which the rate will be half that sum. For the purposes 
of the order the Oorporation seeks authority to borrow £65,000, to be 
repaid within 40 years. 

Horsforth.—The Board of Trade have granted a provisional order 
to enable the Urban District Council of Horsforth to construct 
tramways in their district. The principal line will be from the 
city boundary at Kirkstall along N. ew-road side to the boundary of 
the urban district of Rawdon at Gill Beck, while another line will 
be laid along Hawksworth-road and Low-lane terminating there at 
ite junction with Broadgate-lane. At an early date Parliament 
will be invited to sanction the scheme. It is understood that in the 
event of the Bill being passed the provisional order will be handed 
over to the Leeds City Council in perpetuity, on terms. Originally 
the whole scheme was estimated to cost about £47,000, but it would 
appear that a small tramway from Low lane to Broadgate-lane has 
been abandoned, and to that extent—over £9,000—the estimate will 
be reduced. 

Batley.—It is now stated that the dispute between the Corporation 
and the British Electric Traction Company with respect to Halifax- 
road, lying between Dewsbury and Heckmondwike, has not been 
wholly settled. The traction company are asking for the right to 
take electric current from Dewsbury or Heckmondwike for that por- 
tion of their line which is to be constructed within the borough of 
Batley, but this the Corporation are strongly opposed to, contending 
that they have the exclusive right to supply current within their 
boundaries. An important principle is concerned, and it seems 
highly 5 that when the Dewsbury, Batley, and Birstall Tram- 
way Bill comes before a parliamentary committee, this point will be 
brought forward. The rd of Trade, it is said, have declined to 
give a ruling on the subject, on the ground that they have no 
authority to decide legal questions. 

Wolverhampton.—The Tramways Committee of the Oorporation 
have held another special meeting to consider the re of Mr. 
Shawfield, the borough electrical engineer, qn the Lorain system of 
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electric traction. After a discussion lasting two hours, the committee 
decided to offer no detailed observations on the report, which will 
come before the Town Council shortly. It was, however, resolved by 
Bix votes to four to recommend the Council to take over the 11 miles 
of Lorain track already constructed on condition that the Lorain 
Oompany make certain modifications, including new and more durable 
surface plates to the contact boxes. Should the Lorain Company 
decline to accept the suggestion to make the alterations, then the 
committee recommend that the whole question be referred to arbitra- 
tion. An amendment in favour of expert opinion being obtained was 
defeated by six votes to four. 


Metropolitan District Railway Co.—The Metropolitan District 
Railway Company Dp to Mr. Campion, examiner at the House of 
Commons, on the 24th ult. for permission to insert an additional pro- 
vision in their Various Powers Bill. The object of the provision is to 
authorise the conversion of Metropolitan District Railway (Bow Exten- 
sion) second guaranteed stock, amounting to £182,927, the holders to 
receive in lieu thereof £60,000 4 per cent. debenture stock and £165,000 
second preference stock, to be divided amongst them rateably in pro- 
portion to their holdings. The Standing Orders, however, were found 
notto have been complied with, and the provision will have to go 
before the Standing Orders Committee. The Court of Referees have 
allowed the petitions of the Westminster Corporation and the London 
County Council for a locus standi to appear against the Bill, and dis- 
allowed that of the Westminster Electric Supply Company. 


Gloucester.—At a meeting of the City Council on Wednesday the 
Mayor announced that all the points of difficulty with the County 
Council, with reference to the working of a light railway outside the 
city, had been settled. Some time ago the Corporation asked for 
powers to construct and work a light railway through the city and on 
the county road as far as Hucclecote, which is a suburb. This was 
opposed, so far as the county road was concerned, and the Light Rail- 
way Commissioners recommended separate orders for the two sections 
to each authority, and these were in due time granted. The work 
has not been proceeded with, as the two bodies havo hitherto been 
unable to come to an agreement. The county will now construct the 
line and lease it to the city for 99 years at a yearly rental of £50 for 
wayleave, and during the first 40 years shall pay off the amount 
borrowed— principal and interest—for the construction of the line. 


Dumbarton.—The tramways provisional order which is being 
applied for confers power on the Electric Supply Corporation, 
Limited, to construct a tramway two miles in length. The company 
are required to run workmen’s cars at 4d. fares in the mornings and 
evenings, and also during the meal hours. The fares are to be liable 
to revision three years after the opening of the system for traffic. For 
the generating station, about eight acres of land to the north of the 
Glasgow-roud, between the North British and. the Lanarkshire and 
Dumbartonshire Railways, are scheduled. Under an agreement with 
Dumbarton Town Council the company are bound to maintain the 
streets for a distance of 18in. beyond the tramway rails, and to pro- 
vide a half-hourly service of cars, while the powers of purchase con- 
ferred on the Council by Section 43 of the Tramways Act of 1870 are 
not to be exercisable for 35 years, and not for 42 years, unless by 
special agreement. In the event of the company applying for power 
to extend the tramways to Balloch, the Council are bound to give 
them their support. 

Overcrowding.—Two conductors in the service of the London 
United Tramways Company have been summoned at West London for 

rmitting overcrowding on their cars on Good Friday in Chiswick 
High. road. Several passengers were also summoned for aiding and 
abetting the conductors, Mr. Oswald Hanson, the company’s solicitor, 

leaded that the trams were bound for Hampton Court, and that on 
Good Friday there was a great rush for seats. The scene at the terminus 
was indescribable, persons scrambling anyhow, at each end, and even 
up the sides on to the cars. The company had engaged a small army 
of officials to prevent overcrowding, but they were powerlecs to cope 
with the mobs. The Magistrate observed that no doubt the circum- 
stunces were exceptional, but the compsny’s servants ought not to 
accept fures from passengers who thus forced themselves into the cars. 
He imposed a penalty of 38., with 2s. costs, on each conductor. One 
of the passenyers summoned pleaded that he was early on the car but 
he gave up his seat to a lady. The Magistrate: I am afraid you must 

y for that piece of chivalry. The passengers were ordered to pay 
Be costs each. 

Large Electric Interlocking Plant.—At a recent meeting of 
representatives of the various railways interested in the Union 
Terminus at St. Louis, U. S. A., tenders were considered for a new 
power signalling and interlocking plant, which will be the largest in 
the world, at that station. Three tenders were received, from the 
Taylor Electric Signal Company, the Pneumatic (low-pressure air) 
Signal Company, and the Union Switch and Signal Company, of 
Swissvale, Pa. The contract was awarded to the latter firm, who 
will instal a Westinghouse electro-pneumatic operating plant. of the 
type adopted in this country by the Great Eastern, North-Eastern, 
Lancashire and Yorkshire Railways, and by the leading American 
roads. There will be 3550 to 400 levers, arranged in three cabins ; 
the aggregate number of points and switches controlled will probably 
be largely in excess of the number of levers, as is usual with the 
Westinghouse system. The installation is to be complete and working 
by Jan. 1, 1904, and will no doubt prove an object of much interest to 
visitors to the St. Louis World's Fair next year. The cost will be in 
the neighbourhood of £30,000. 


Stroud District and Cheltenham Tramway Bill.—This Bill was 
considered by a Seloct Committee of the House of Commons presided 
over by Sir Lewis M'Iver on Wednesday. Mr. Balfour Browne, K.C., 
said the object of the Bill was to incorporate a company to run tram- 
"n A novel feature of the scheme was that they proposed not 
only to construct tramways, but, before these were necessary in some 


of the Cotewold valleys, to run motorcars by means of the overhead 
trolley system, without, however, running them on rails. This system 
had been adopted at various places abroad, where, as the evidence 
would show, it had been very successful. The line proposed would 
run from Stroud to Chalford, from Stroud to Nailsworth, from Stroud 
to Stonehouse, and from Stroud, via Painswick, to Cheltenham, and 
serve a population of about 40,000, the estimated cost being £260,000. 
Every local authority concerned approves of the scheme, the only 
opposition coming from the Great Western and Midland Railway Com- 
panies. There would not be the slightest difficulty in raising the 
capital required. Not only were the financers Lind la to find the 
money, but the local public were ready to subscribe. Evidence in 
support of the Bill having been given, the committee adjourned. - 


South Shields.—Objection having been taken by the promoters of 
the South Shields, Sunderland, and District Tramways Bill to the 
South Shields Gas Company and the Sunderland and South Shields 
Water Company, who had petitioned against the Bill being allowed to 
be heard before tho committee to which the Bill is referred, the Court 
of Referees had the matter before them on Wednesday. Mr. Courthope 
Munroe appeared on behalf of the water company, and pointed out 
that for 3h miles along the road from South Shields to Sunderland, 
which would be occupied by the proposed tramways, the water com- 
pany's mains were laid. On those mains depended the whole water 
supply of a very large district, which included South Shields, Sunder- 
land, Jarrow, and Tyne Dock. One of the grounds on which the pro- 
moters objected to the company being allowed to oppose the Bill was 
that sufficient protection was given under the Tramways Act, 1870. 
He contended that that was not the case. If the mains were damaged 
serious consequences might result. Mr. Gregory, counsel for the gas 
company, also c'aimed to be heard against the Bill, because the Act of 
1870 did not give sufficient protection. It would be necessary to lay 
the company's mains at a lower level, or provide & main on each side 
ef the tramways, and he argued that the expense of that work ought 
not to fall on the gas company. Mr. Balfour Browne, K. C., contended 
on behalf of the promoters that the two companies were sufficiently 
protected by the general law. The Court decided that neither com- 
pany had a Zocus standi, and deolined to allow them to appear before 
the committee. 

St. Panoras. The difficulty in the way of the construction of a 
tramway along the Tottenham Court-road by the London County 
Council has been removed by the adoption of the following resolution 
at the meeting of the St. Pancras Borongh Council on Wednesday : 
„That inasmuch as the London County Council has communicated to 
the Borough Council its desire to link up its northern and southern 
systems of tramways by pure. the present tramway from the 
terminus at the southern end ot Hampstead-road along Tottenham 
Court-road, Charing Cross-road, and Northumberland-avenue to the 
Embankment, and as the London County Oouncil appears unwilling 
to exercise the statutory powers conferred by the London 
County Council (Tramways and Improvements) Act, 1902, for 
widening the southern end of Hampstead-road without obtaining the 
consent of the Borough Council for a tramway along Tottenham Court- 
road, and as the continuance of the present congested state of traffic 
at the southern end of Hampstead-road is not on Ia constant peril to 
life and limb, but a disgrace to the Metropolis, the Borough Council 
is of opinion that the London County Council should be informed 
that the Borough Council, with a view to linking up the northern and 
southern systems of tramways, and subject to any street widenings 
that might be necessary, is prepared to give its statutory consent to 
the construction of a tramway along Tottenham Court-road, such 
consent to be contingent upon the London County Oouncil obtaining 
the consent of the Council of the city of Westminster to continue the 
same class and description of tramway along Charing Oross-road and 
Northumberland-avenue to the Embankment.” 


Aberdeen.—The Town Council and Harbour Board have finally 
approved the ae in regard to the rail connections prope 
to be formed in Market-street between the harbour rails and the goods 
yards of the Great North of Scotland and Caledonian Railway Com- 
panies in connection with the laying of the tramway to Torry. A 
meeting of the Tramways Committee was held on Monday, when there 
was under discussion a number of important question regarding the 
extension and development of the electric tramway system in the city. 
A sub-committee reported that in future electrical repairs to all cars 
should be carried out by the electrical department of the Corporation 
at Ferryhill, under the charge of Mr. Bell, electrical engineer, and that 
the present staff engaged in the repair shop should be taken over by 
this department. After discussion, the committee unanimously agreeu 
to recommend that the sub-committee’s report should be approved of. 
lt was agreed that Mr. Bell, electrical engineer, should receive instruc- 
tions to purchase a motor tower wagon for use in the repair of any 
break down in the electric wire overhead system, the estimated cost 
of the wagon being £900. The upkeep of this per annum will be, i“ 
is calculated, about £140 per annum, as against £250 for a horse 
wagon. Mr. Bell reported that contracts should be invited for the 

les and overhead equipment of the Torry tramway system, or at 
east part of it. Instructions were given for the purchase of 12 new 
cars, it being found that the number of cars required during the 
summer for the regular traffic would be 64. It was resolved that 
zd. per unit should be charged by the tramway department for all 
electricity drawn from tramway cables for the supply of illuminating 
power, etc., to such institutions as publie schools, etc., this charge 
being for the conveying of the electricity in the tramway department's 
cables. In the course of the meeting satisfaction was expressed at the 
progress of the work now going on in therelaying of the tramway rails 
in Union.street, in laying down the track alorg Crown-street for th» 
Ferryhill section, and at the prospect of so soon having operation 
commenced in laying down the section from Aberdeen to Torry. It 
is hoped that as the work is being so rapidly pushed forward the cara 
will be running on the new sections before Midsummer, 


THE ELECTRICAL ENGINEER, MAY 1, 1908. 643 


comprising two consecutive summer and winter quarters, the rate 
charged as from April 1, 1903, be the daylight rate— namely, 2d. per 
unit—and that in such cases the higher rate be eliminated. The Slee 
tricity mains are to be extended along Orompton-terrace and Liverpool- 
road at a cost of £164. 

Wellington.—It will be remembered that the Council recently 
decided to apply to the Board of Trade for an extension of time under. 
a provisional order obtained by the Council to enable them to carry 
out a scheme of electric lighting for the town. The Board of Trade, 
however, agreed to consider the question of extending the time for the 
revocation of the order, and the question will be considered at a special 
meeting of the Council. | 

Arbroath.—A ra er accompanied by Mr. Hogarth, the engi- 
neer, recently visited the electric light works at Broughty Ferry, and, 
it is reported, were favourably impressed with the system there 
adopted by the Corporation, who manage the electric light supply as 
part of the gasworks department. Mr. Hogarth has been as to 
prepare a full report on the subject, and to submit this at an early 

ate to the Town Council. 

Naval Electricians.—In the House of Commons on Thursday, in 
reply to Mr. Kearley, who asked whether men holding the rating of 
plumber or plumber's mate will be permitted to change it to electrician 
provided they possess the necessary qualifications, Mr. Arnold-Forster 
announced that, so long as the direct entries of electricians continued 

sufficient to meet all requirements, it was not intended to permit 
transfers from other ratings within the service. 


Brighton.—The Corporation’s electricity power station at South- 
wick was again discussed at the Council meeting on April 23, and 
finally the appointment of Mr. Chiddy, a London architect and sur- 
veyor, to superintend the contract for the brickwork, was agreed 
to. It was stated that specifications for machinery worth £75,000 
had just been prepared by Mr. Wright, and that he had in hand 
specifications for about £40,000 worth of high-tension cable. 


Edinburgh.—The Council on Tuesday adopted the Cleaning and 
Lighting Committee’s scheme of improved lighting of certain streets 
already noted by us. The recommendation involves an expenditure of 
£2,880. The opinion was expressed at the meeting that some day or 
other they must come to have the whole city lighted by eleotricity. 
At pent they paid £13 per lamp. They were promised a reduction : 
of 10s., and they were spending the difference, amounting to about 
£450, in additional lamps. i 

Mexico.—H.M. Consul at Mexico in his report for 1902, recently 
issued by the Foreign Office, says that electrical appliances of all kinds 
are largely in demand, but at present this important trade, which is 
bound to increase in importance, is to-day entirely in the hands of 
Americans. The consul further draws the attention of makers of 
hardware and ironmongery to the very active building being carried 
on in the city of Mexico, and at other places in the republic.—Foreign 
Office Annual Series, 2,951. 

Bermondsey. —Councillor Cox, as chairman of the Electric Lighting 
Committee, reported last week that the number of equivalent 8-c.p. 
lamps applied for for private lighting since the last report was 
submitted to the Council was 345, making a total of 16,158 8-c.p. 
lamps applied for to date, or, including public lighting, a grand total 
of 18,054. The total number of the Council's customers up to date 
is 96. There are now 5,554 8-c.p. lamps applied for in excess of the 
capacity of the present plant. 

Erith.—Since the erection of the new lamps 144 have been broken 
by stones, thrown by persons unknown, and it has been decided that 
a notice be issued by the clerk, and posted on the lamp columns 
throughout the district, offering & reward of 10s. for information 
leading to the conviction of any person committing such damage. 
The plan prepared by the surveyor of proposed building for a trans- 
former station has beon adopted, and the surveyor instructed to at 
once proceed with the work of erecting the building. 


Aberdeen.—The Council have ,fresolved to extend feeder cables 
to replace the centre copper strip in Union-street conduits with a 
cable, and to alter the insulators in such a way as to prevent a reour- 
rence of short-circuits. The electrical engineer, Mr. Dyack, burgh 
surveyor, and Mr. Milne, assistant gas engineer, are to report as to 
the propricty and cost of a subway for cables in Union-street similar 
to that in Crown-street in order to avoid the continual tearing up of 
the streets. The report is to be furnished before Union-street is repaved. 

Dissolution of Partnership.—With regard to a note in our issue 
of April 17 re the dissolution of the firm of Stanger and Blount, it 
was implied that the practice would be oarried on by Mr. R. H. H. 
Stanger. We are now informed that Mr. R. H. H. Stanger was not a 
member of the late firm, and that the sole surviving partner is Mr. 
Bertram Blount, who, though temporarily practising at Broadway, 
Westminster, under the name of the defunct firm, is about to remove 
to other premises in Westminster. His new staff will be composed of 
the selected assistants of the late firm. 

Bo'ness.—Last week we noted the resolution of the Town Council 
to enter into an agreement with the National Wiring Company, of 
London, to light the burgh with electricity. Since then a meeting of 
ratepayers has been held, at which a resolution was passed calling upon 
the Town Council to delay meanwhile entering into a final agreement 
with the National Wiring Company, and to continue the further con- 
sideration of the subject in order, if possible, to obtain for the town a 
supply of electricity on better terms, with less cost and finanoial risk 
than the proposed agreement involved. 

Brotherton Castle.—Brotherton Castle is to be lit by electricity. 
The work has been entrusted to Messrs, Cox, Walker, and Oo., elec- 
trical engineers, Edinburgh, and is being carried on under the personal 
superintendence of one of the members of the firm. This week the 
22-h.p. engine which is to drive the dynamo, and which, along with 
the storage cylinders, has been erected at the old gasworks, just 


LIGHTING AND GENERAL. 


Falkirk.—The Council have decided to oppose the Scottish Central 
Electric Power Order. 

Chesham.—The Urban District Council have sealed an agreement 
, with a local electrio light company. 

Taunton. —The lamp connections during the past two months have 
been equivalent to 403 8-c.p. lamps. 

Llandudno.— The Council have agreed to charge 12d. per unit for 
the supply of electricity to the Llandudno and Oolwyn Bay Light 
Railway Company. 

Mansfield.—The Electric Lighting Committee’s last report stated 
that the question of the formal opening of the new electricity works 
had been referred to a sub-committee. 

Sleaford.—Mr. F. H. Tulloch has held an enquiry into the appli- 
cation of the Urban District Council for sanction to borrow £2, for 
additional engines and dynamos for their electric light installation. 

New Cruiser.—The ‘‘ Hermes,” cruiser, at Chatham, had a basin 
trial of her machinery and a trial of her electrical fittings on the 
29th ult. l 

Brazil. —The Ministry of Industry, Communications, and Public 
Works is about to expend 150,000 milreis, or about £7,500, for the 
construction of a telegraph line from tho mouth of the River Acre to 
Caquetá, 

Hythe.—The Town Council have signed a contract with the 
Folkestone Electric Lighting Company to supply electric light in the 
town at a cost not exceeding the price paid for gas in the public 
lighting. l 

Hull Telephones.—At a meeting of the Hull Property Owners’ 
Association on Monday a resolution oa oi ipa of the Corporation 
establishing a municipal telephone in Hull was carried with four 
dissentients. 

Faversham.—The Board of Trade have agreed to postpone for one 
year consideration as to whether the provisional order should be 
revoked. This means that the Council now have till July, 1904, to 
complete the works. 

Dover.—The poll upon the question of the purchase of the elec- 
tricity undertaking by the Corporation, which has set tongues wagging 
for such a long time, has resulted in a majority of 772 in favour of the 
Corporation acquiring the undertaking. 

Pacific Cable.—Mr. Root, United States Secretary for War, has 
granted permission to the Pacific Commercial Oable Company to land 
its cable in the Military Reserve, near Fort San Antonio, Abad, in the 
Philippines, and to erect a cable station there. 

Errata.— We find that in our note re Portsmouth telephones last 
week, the number of lines originally proposed was printed as 240 
instead of 1,240, and we regret that in our paragraph on Primary 
Batteries the word liquidation crept in instead of “‘ litigation." 

Newton Abbot. —The Electric Supply Company's proposed applica- 
tion for a provisional order for lighting Highweek and Milner has 
been referred to a committee.. The Council will also consider in com- 
mittee a letter from the Urban Electric Supply Company with reference 
to the laying of a cable. 

Middlesbrough.—A discussion took place at the last meeting of 
the General Purposes Oommittee with reference to the position of the 
Corporation in respect to the Oleveland and South Durham Power 
Company's new Bill, and it was decided to ascertain the position of 
Stockton in regard to the Bill. 

Stock Exchange.—The committee have been asked to allow the 
following securities to be quoted in the official list: Edmundson's 
Electricity Corporation’s further issue of £60,000 44 per cent. first 
mo e debenture stock (redeemable) ; Urban Electric Supply Com- 
pany s 4,000 ordinary shares of £5 each, fully paid. | 

Technological Scholarships.—The West Riding County Council 
offer four technological scholarships (each of the value of £60), which 
may be utilised for courses of instruction in connection with the. 
following: textiles, dyeing, engineering (mechanical or electrical), 
metallurgy, or other approved industry.  Particulars in another 
column. | 

on. —Several applications from the Post Office for permis- 
sion to lay pipes for telephone wires and notices received from the 
Brompton and Kensington Electric Light Supply Company relative to 
proposed extensions of their mains in Longridge-road, Cathcart-road, 
and Finborough-road have been acceded to, subject to the usual 
conditions. 

Greenock. —Mr. Jas. A. Robertson, electrical engineer, in his last 
report states that during March 44,484 units of electricity were gene- 
rated for private and public supply, and 54,773 units for traction 
supply, an increase of 15,636 under these two headings when com- 
pared with the same period last year. The consumers number 328, 
an increase of 71 in the 12 months. 

New Firm.—' We are informed that the firm of Lacey, Olirehugh, 
and Sillar will in future be carried on under the name of Lacey and 
Sillar. Mr. Clirehugh has severed his connection with the firm, and 
opened an office at Mansion House-buildings, 4, Queen Victoria-street, 

O., and at College Land. Manchester. Communications should be 

dressed to the first-named address. es 

East Barnet.—The Urban District Council's electric lighting order 
will expire next January, and the Council intend to ask the Local 
Government Board to allow them to withdraw their application to 
borrow £14,000, provided the withdrawal does not involve the Council 
in payments to the engineer greater than those which would be pay- 
able if the Council left the Board to throw out the scheme in the usual 
way. 

Islington.—It is proposed that in all cases where consumers have 
a load factor of not less than 50 per cent. for a six-monthly period 
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. outside the castle policies, was started for the first time, aud wrought 
with great smoothness. In addition to the castle, the electric light 
has been introduced into various buildings in the neighbourhood. 

Woolwich.—At Friday's public meeting the following resolution 
was carried: That it is expedient for the Council of the metropolitan 
borough of Woolwich to promote a Bill in Parliament to enable them 
to obtain powers to supply electrical energy in bulk to the Foots Cray 
Urban District Council, to expend money upon the wiring and the 
fittings of the erp of any of their consumers of electrical energy, 
to extend market rights existing in the parish of Woolwich to the 
whole borough, and for other purposes, and that the said Council shall 
be at liberty to incur the expenses of and incidental to the promotion 
of such Bill.” 

Shipley.—At the last meeting of the District Council it was 
reported that the cotal output of electricity for the past year had been 
301,369, of which 169,204 units were for traction purposes, 50,324 for 
private lighting, 60,456 for power purposes, a 41.295 for street- 
lighting. It was agreed that full consideration should be given to a 
request from the Shipley Tradesmen's Association for a more extended 
scheme of electric lighting in the centre of the town than had been 
proposed. The request was that the scheme should efficiently cover 
Saltaire-road, Otley-road, Kirkgate, Commereial-street, Westgate, 
Briggate, and Leeds-road (to the Blue Bell Hotel), 

London Gazette.—The first meeting in the estate of R. H. Thomas, 
medical electrician, 17, Canning-street, Liverpool, will be held on 
May 6, at 2 p.m.,at offices of official receiver, 35, Victoria-street, 
Liverpool, and the public examination on May 7, at 11 a. m., at Court 
. House, Government Buildings, Victoria-street, Liverpool. The partner. 
ship existing between J. E. Sharples and H. Taffs (trading as Sharples, 
Taffs, and Co.), electrical engineers, Manchester, has been dissolved 
by mutual consent. A first dividend of 10s. per £ has been declared 
in the estate of J. F. Worthington, electrical engineer, Foundry 
Works, Foundry-street, Hanley, Staffs; payable from May 2 at 26, 
Corporation-street, Birmingham. 

Carlisle.—The Health and Finance Committees of the Town 
Council, after considering an application from the National Tele- 
phone Company to be allowed to lay the wires of their system in 
Carlisle underground instead of keeping them overhead as hithorto, 
passed a resolution in favour of the application being granted on the 
company agreeing to pay an acknowledgment of £5 and giving the 
usual undertaking. At present the Corporation pay a rent of 
£127. 10s. a year for the 16 wires in use at their offices, but the 
National Oompany have agreed to let them have the same number of 
wires when made underground at arent of £50, and to charge £5 a 
year for each additional wire which the Corporation may require. 


Rotherham.—The sales of current in the electricity department for 
the year ended March 25, 1903, amounted to 179,841 Board of Trade 
units, and produced a sum of 22, 750. 4s. 8d., representing an average 
sale price of 567d. per unit. The meter rentals raise the figure to 
3‘8lld. The cost of generation represented 1 257d., aud distribution, 
management expenses, and rates 78d., making the cost slightly over 
2d. per unit. The loan charges absorb 2 44d., making the total 
expenditure per unit 4°45d. The gross profit on the working, after 
charging all expenses and management, is £1,349. 3s. 8d., but when 
the loan charges are debited the result is a deficiency of £477. 8s. on 
the year's working. Nothing has yet been debited tor depreciation of 
plant. 


Hull.—The city engineer has been requested, in conjunction with 
the electrical engineer, to furnish (1) information as to the estimated 
value of the whole of the useful plant, including land, buildings, 
machinery, etc., to see if the present outstanding indebtedness is 
represented by the useful plant ; (2) a statement analysing the capital 
expenditure up to date to compare with the foregoing ; (3) a statement 
for the last five years showing the cost per unit sold—generation 
charges, distribution charges, standing charges, sinking fund, and 
interest charges, and revenue per unit sold, separating lighting and 
power receipts; (d) a statement showing increase in sales and receipts 
compared with increase in capital outlay; and (5) the result of last 
year's working. 

“ Holmos-Clatworthy " System.—We have seen a list of 1,300 
motors driving printing machines supplied by J. H. Holmes and Co. 
(sole owners of the British patents for the Lundell continuous-current 
electric motors), Newcastle-on-Tyne. The above-named apparatus 
consists of a main and auxiliary motor, geared direct to the preas shaft 
and a controller, with a single handle for starting, inching round, 
apeed regulation, and stopping. Stop-pushes are fixed at convenient 
positions about the press for instantly stopping when required. The 
complete apparatus gives a refinement of s control from dead slow 
to top specd, whether a part only or the whole machine is being used. 
We are informed that in all cases where this system has superseded 
driving by gas or steam, a great saving has been effected, 

Pontypridd.—At Tuesday's meeting of the District Council. the 
Electricity and Tramways Oommittee reported that the South Wales 
Power Company, in reply to the Council's decision not to with 
the company laying their mains in Taff-street, had written that they 
had received enquiries for power from several consumers in the street, 
and under the circumstances could not give up the powers conferred 
upon them by Act of Parliament. They would, however, be prepared 
to meet the engineer to discuss how they could best lay the mains 
so as to cause as little inconvenience as possible. The clerk was 
instructed to reply that the Council could not agree to the company 
laying their mains in this strect, and that the information supplied 
by the company was insufficient to comply with the company's Act. 

Ramsgate.—At Friday's mecting cf the Gas, Water, and Elec- 
tricity Committee of the Ramsgate Corporation, considerable discus- 
sion took place with reference to a proposal to appoint Messrs. 
Handoock and Dykes, electrical experts, to advise the committee as 

to two of the offers received for the supply of electricity in the 


an 


borough. The offers in question were from the Isle of Thanet Tram. 
way and Electric Lighting Company and from Edmundson's Elec- 
tricity Corporation, e sub-committee had recommended that Mr. 
W. C. O. Hawtayne should also be asked to submit terms for advising 
the committee. An amendment that the parsgrepu with reapect to 
the appointment should be eliminated was lost by seven votes to six. 
Messrs. Handcock and Dykes, of 1, Victoria-street, have been appointed 
consulting engineers to the borough. 


Electric Lighting Provisional Orders.—Bills for confirming 
the Mitehelstown Town Council's and the Brumby and Frodingham 
Urban District Council's provisional orders to supply electrical energy 
within their districts, break up streets, etc., have been before Mr. 
C. W. Campion, examiner of private Bills, for investigation of Stand- 
ing Order proofs. The necessary proofs having been tendered by Mr. 
Herbert Boyce, solicitor for the | Government Board, the Bill was 
ordered to be reported for second reading. The Hucknall-under- 
Huthwaite Urban District Council's and the Scunthorpe Urban 
District Council's electric lighting provisional orders have been 
allowed to proceed to the second reading stage. The Scunthorpe 
Urban District Council is to be permitted by the Bill to supply elec- 
tricity to its waterworks outside the district, and, with the consent of 
the local authority, to break up the roads. 


Hackney.—The Borough Council have agreed to several applications 
by the superintending postal telegraph engineer for sanction to the 
opening of the public ways and the laying of Sin. telegraph wire pipes, 
subject to the Council's right to withdraw such consent, upon giving 
to the Postmaster-General three months’ notice in writing, if st any 
time they deem proper so to do, and subject also to the condition that 
all paving, etc., distarbed shall be properly made good to the satis- 
faction of the borough surveyor, and at the expense of the Postal 
Telegraph Department. The borough electrical engineer has been 
authorised to purchase two voltmeters for recording the number and 
nature of the charge into and discharge from the batteries, at a coet 
not exeeeding £30. We understand that the Council have accepted 
the offer of Mr. G. Cotching to take the whole of the clinker, fine ash, 
and flue dust resulting from the operations of the refuse destructor, 
free of charge, for a term of 12 months from date of contract. 


International Telephones.—At last week's meeting of the Cardiff 
Chamber of Commeice, attention was drawn to the convontion entered 
into between the English and French Governments for the establish- 
ment of telephonic communication between provincial towns in France 
and provincial towns in England, and also between the provincial 
towns of ea^h country with the capital of the other. The following 
resolution has since been drafted : '* That seeing the great importance 
to the commercial interests of Cardiff of being able to communicate 
with Paris and the provincial towns of France, this Chamber urges 
the Post Office authorities to take immediate steps to put into force 
the convention entered into between France and England, dated 1902, 
for the establishment of telephonic communication between the pro- 
vincial towns of the two countries.” The president, Mr. H. Wood 
Davey, has been asked to bring the matter before the council of the 
Associated Chamber of Commerce with a view to an interview being 
sought with the postal officials to press for un early establishment of 
the service. 

Chesterfield.—Thie result of the first year’s working of the supply 
of electricity for light and power purposes by the Corporation is very 
satisfactory to everybody concerned. As a start a plant of 200 kw. 
capacity was put down at the station in Chatsworth-road, at a cost of 
£25,000, but this had soon to be materially increased, and the 
Westinghouse Manufacturing Company doubled the kilowatt capacity 
at a cost of £5,000. It was about the end of 1901 that customers 
began to be supplied, and the demand has grown to such an extent 
that the generating power has again to be increased. The new plant 
will be available at the end of this year. The figures for the first 
complete year’s working give a total revenue of £3,696, the total 
expenditure was £1,194. and the gross profit £2,501. Interest on 
loan and repayment of instalment of loan will absorb £1,265, while 
£385 is put down for bank interest, the balance left amounting to 
£851, 8s. 1d. It is said that, if necessary, the Corporation could cut 
down the rates 2d. in the £ on account of the earnings of the elec. 
trical energy works. : 


Basingstoke.—At the Urban District Council meeting the follow. 
ing resolution was proposed and discussed: '' That, having heard the 
report of the engineers (Mr. F. S. Courteney and Mr. R. P. Wilson), 
the Council proceed with the work of electric lighting under their 
provisional order of 1900, building & generating station, and combining 
with it a refuse destructor; also to carry out the pumping at the 
intended new waterworks electrically." The following amendment 
was, however, carried by the Mayor's casting vote: That plans, with 
all necessary particulars and terms of repurchase, be prepared, and 
that estimates be obtained from electrical companies or private firms 
or peron for supplying light and power, and that the undertaking 
be leased by the Council on terms to be agreed on, the Council findin 
the capital for the erection of buildings and plant, etc., to be repai 
by the lessees sufficient to cover interest and redemption of the loan.” 
It was also decided, ''That the services of Mr. R. P. Wilson be 
engaged as consulting electrical engineer in connection with the scheme, 
subject to his terms being agreeable to the Council.” The site for the 
electric station will be discussed at a future meeting. 


Felixstowe and Walton.—At the annual and special meeting of 
the Urban District Council last week reports by Mr. J. Russell, engi- 
neer for the Promenade, and Mr. R. Wilson, the Council's electrical 
engineer, upon the lighting of the Promenade, were presented by the 
elerk, and from these it appeared there was nothing unusual in the 
construction of the Promenade which would prevent the lighting 
scheme being carried out. The report of Mr. Wilson stated that the 
lamps, if placed at an wir distance of 250ft. apart, would light 
the Promenade effectively. The Chairman said the capital aost of the 
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56 arc lamps would be £1,500, and the estimated annual expenditure 
would be 200 He thought it was premature to rush the matter. 
He did not think there was very much difference in the actual cost 
between gas and electricity, and although at the recent elections it 
was stated the cost of lighting the front would not exceed a 2d. rate, 
he was hoping they would be able to light the 30 lamps fora 14d. rate. 
Eventually the selection of standards was left to the Estate and Light- 
ing Oommittee, with power to act, and they were also po to 
gigs are engineer to prepare specifications and obtain tenders for 
e work. 

_ Hampetead.—The Lighting Committee's last report states that. 
including the connections e last month, there were now 179,818 
8-0. p. lampe supplied from the Council's mains, and that the number 
of private consumers was 5,084. The Council have passed the esti- 
mates for supplying the additional sub-stations and transformers in 
order to remedy the defective electric lighting in Fortune-green-road. 
For some time negotiations have been carried on with the Prudential 
Assurance Company for the reduction of the period for which a loan 
of £24,400 was borrowed for electric lighting pup from 42 years 
to 25 years, less the period already expired, and found that the com- 
peny were pre to agree to such reduction of period provided the 
interest payable on the outstanding balance was in from 3j to 
31 per cent, The committee, however, did not see their way to recom- 
mend the Council to agree to that proposal, and application will now 
be made to the London County Oouncil for sanction to repay the 
balance of the above-mentioned loan at the expiration of 25 years from 
the original borrowing, by creating a sinking fund in addition to the 
methods prescribed by the original sanction to such loan, and that, in 
the event of the sanction of the London County Council being 
obtained, the Prudential Assurance Oompany be informed that this 
Council is not pea to pay increased interest on the outstanding 
balance of the loan in question. 


Stirling.—Tho electrical engineer's last report shows that for the 
four weeks ending March 21 the number of units generated at the 
power station were 155,957, as compared with 13,129 for the same 
period of 1909. The Town Oouncil are consulting Prof. Kennedy with 
regard to the Scottish Central Electric Power provisional order, under 
which it is proposed to incorporate a company for the purpose of gene- 
rating and supplying electric energy in the whole of the counties of 
Linlithgow and Olackmannan, the parishes of ie, Stirling, St. 
Ninians, Airth, Bothkennar, Larbeyt, Dunipace, Denny, Kilsyth 
Falkirk, Slamannan, Muiravonside, and Polmont, in Stirlingshire, 
and the parish of Cumbernauld, in Dambartonshire. It is proposed 
to erect generating stations at Westfield, near Bathgate, at Alva, 
and at Bonnybridge, and to connect these by electrical underground 
mains, and to erect other stations within the area as may be found 
necessary. The company will be restricted to a maximum price of 
ód. per unit if a limited quantity of energy be taken, and to 2d. 
per unit if a greater quantity be taken, the dividend to bo fixed on 
a sliding scale corresponding to the charge. Parliament is asked to 
grant the proposed company powers to enter into arrangements fo 
purchasing the whole machinery, plant, and buildings of municipa 
electric lighting or supply schemes already in operation within the 
area of supply, and also to supply in bulk to any tramway com- 
pany or other authorised body who may desire to take current from 

em. 

Battersea.—The lighting of the roads on the Latchmere Estate 
ty means of electric arc lamps has been agreed to ; also the offer of Mr. 

. Lawrance for the removal of the ash and clinker from the fires at 
the central electric generating station and to pay at the rate of 6d. 
p cart load and 1s. per van load respectively ; and an offer from 

lliss and Morcom, Limited, for the purchase of one of the generating 
‘sets (engine and dynamo) removed from the town hall electric lighting 
station for the sum of £220. 10s., subject to certain conditions. The 
Lighting Committee have reported as follows: We have received a 
‘report from the delegates appointed to attend the conference convened 
by the Board of Trade with reference to the Electric Lighting (London) 
IBill, from which it appears that out of 21 areas transferred to and 
from the parish of Batterses under the London Government Act, 
1899, there are only three areas which would not be transferred 
without question under the provisions of the Bill in question. The 
Board of Trade adjourned the conference on the Bill to see if an 

ent could not be arrived at between the Council and the Count 

of London and Brush Provincial Electric Lighting Company, Limited, 
as to the transfer of those three areas. We have accordingly been in 
communication with the company as to the arrangements to be made, 
and having in view the desire of the Council that their area should 
be made oo-terminus for all purposes as far as possible and to the 
u of the matter, recommend that the common seal of the 
Connell be affixed to an agreement to be prepared upon terms approved 
by us. | 

Ipswich. — The local engineering society recently paid a visit to the 
new electric lighting and power station on the Seven Acre Field, 
where they were shown over the works by Mr. Frank Ayton, the resi- 
dent engineer for Messrs. Kennedy and Jenkin. Great progress has 
already made with the engine-room, and the bedplates for the 
‘engines are nearly completed. These are being ‘nade by Messrs. 
Reavell and Oo., of the elagh Works. The balancing set for the 


lighting system are-of 80 i. h. p., and each will drive two dynamos at 
either end. Two considerably larger engines will drive dynamos to 


supply current for the lighting system, and the plant will also com- 
prise yet two more engines, each of 360 h.p., which will be used for 

nerating current either for driving the tramways or supplying light. 
The switchboard gallery is in posicion. The main switehboard will 
consist of 25 panels, and will have a total length of 46ft. The 
mare ing cranes are to be supplied by Messrs. Ransomes and Rapier, 
of the Waterside Works, Ipswich. The boiler-house will contain four 
multi tubular marine boilers by Messrs. Edward Danks and Oo., Old- 
bury, near Birmingham. The car-shed, which will accommodate 


Edmunds. 


40 cars on eight sidings, is nearing completion. The contract for all 
the erections at this part of the station is in the hands of Mr. 8. A. 
Kenny, of Ipewich. The foundation for the shaft, which will be 
175ft. high, has been laid, and about Aft. of brickwork, which will 
form the foot of the chimney, is now completed. The destructor 
buildings are also well forward. The contractors for the building of 
the shaft and destructor are Messrs. J. Shillitoe and Son, Bury St. 
Before leaving the works a vote of thanks was passed to 
the Corporation Committee and to Mr. Ayton. 


Grimsby.—Mr. Vignoles's last monthly report shows an increase of 
2,622 units sold for traction as compared with the same month last 
year, 1,029 increase for public lighting and 7,472 units for private 
customers. This month completes the second year of working, and 
Mr. Vignolee will shortly present a summary of the year's working. 
The report further states that the automatic stokers fitted on the 
Stirling boilers had been at work for about 10 weeks, and had given 
very satisfactory results. They wonld use not more than 5 per cent. 
more slack to produce a given quantity of dry steam than would be 
used working the Lancashire boilers and firing with hard steam coal. 
The difference in the price of the two classes of coal was about 30 per 
cent. If the boilers were all equipped with these stokers the saving 
a at after allowing 10 per cent. for capital charges, would be 
£200. The automatic stokers were very simple, so that repairs would 
be practically nil. With re to the capital expended up to date, 
this was within the £72, sanctioned by the ] Government 
Board. Application should, however, be made for permission to 
borrow the following amounts: cost of motor capstan, sanctioned b 
committee, £150 ; estimated cost of new feeders required, sanction 
at last meeting, £2,510; estimated expenditure on services, eto., 
including meters for 12 months ending h 31, 1904, £800 ; esti- 
mated expenditure on distributore (14 miles) for sundry extensions, 
£1,100 ; estimated cost of balancing sub station (if approved), £754 ; 
estimated cost of automatic stokers (if approved), £1,550; con- 
tingencies, £136—total, £7,000. The erection of an underground 
sub-balancing station at the Oleethorpe-road is to be proceeded with 
at a cost of £754. It has also been decided to fit the boilers with 
automatic stokers. 

Dundee.—At the last meeting of the Town Council, Mr. Richardson, 
electrical engineer, endorsed the report of his predecessor, that the 
rubber insulation, although goed at the time it was put in with the 
then short experience available, was now out of date. He was not 
able to agree with the previous report mentioned, that the way to get 
over the pea d was to draw the existing rubber cables out of the 
pipes in which they were laid and to draw the new cables into the 
same pi He considered that this was tsking a very great risk, 
and would not secure what was wanted—viz., absolute safety from 
breakdowns and provision for adequate and simple connections to 
consumers’ premises. He also considered that the estimate of his 
predecessor as to the work necessary to be done to make everything 
shipshape did not by any means include everything which would 
be necessary, and he submitted several suggestions for the con- 
sideration of the committee. He Xp: oe that in the streets 
in the centra] area the whole of the distributors be drawn 
out of the iron pipes in which they were laid, but this did not 
necessarily imply that the iron pipes themselves were to be taken out. 
He further recommended that there should be laid down entirely new 
three-way distributor ducts to receive new cables, and that properly 
deeigued distributor connection boxes should be subetituted for those 
in use. He estimated that these alterations and improvements would 
involve the relaying ot 8,500 yards of three-way ducts and distri- 
butors complete with connection boxes, and all the labour involved 
by the changing over of consumers from the old mains to the new 
mains. He estimated the cost at £9,843, 12s. The probability of 
being able to effect this change-over without interruption to the 
supply of electric energy would in great measure depend upon whether 
the Council had decided to pay the cost of a change-over to the 
remainder of consumers who were still on the old 100-volt system. 
Consideration of the report was delayed. 


South Africa.—The British and South African Export Gazette 
states that the Health Board of Boksburg, a rising township in the 
East Rand, have decided to light the town and suburbs with electricity 
on the two-wire direct-current system at 250 volts, distributed by 
means of overhead wires. The contractors are Messrs. E. H. Gellender 
and Co., of Boksburg and Germiston. On two schemes for lighting 
Potchefstroom coming before the local Health Board recently, the 
chairman announced that the Government had instructed a local 
engineer to opar fully on the question of the water supply, and it 
was ible the electric lighting would also form part of the report. 
The Harbour Board of East London have under consideration a scheme 
for electrically lighting both banks of the Buffalo River, and to estab: 
lish eight electric cranes at a cost of £30,000. The joint electric 
lighting and tramway scheme for Pretoria is estimated to cost from 
20,000 1 £500,000, of "n about £150,000 will be rd for 
electric lighting pur ; using gas-engines supplied with gas 
from cheap Trata ml conl considerable saving in fuel vi be obtained. 
At present only about one-quarter of the spe Sh area is supplied 
with street-lighting. A scheme to light Umtata, Griqualand East, b 
electricity is under the consideration of the local authorities, while 
the Mowbray (Cape Oolony) Town Council are em: for tenders for 
the establishment of an electrio service. The Durban Corporation 
intend to apply for powers to borrow a sum of £100,000 for the 

urohase of the Natal Telephone Company's concern at £22,274, and 
or the acquisition of new equipment to the value of the balance— 
877,725. The central power plant in course of erection for the De 
Beers explosive works at Somerset West, Cape Colony, is of three- 

hase type, the current being generated by threesteam-turbines. The 
United tates exported in 1902 electrical machinery to British Africa 
to the value of £24,211, compared with £9,427 in 1901. The instal- 
lation of a telephone service at Klerkedoorp is mooted. 
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Richmond (Surrey — Major J. Stewart held an enquiry on 
April 24 into the application of the District Council for sanction to 
borrow £30,000 for the purposes of electric light works. The clerk 
said the area of the district was 6, 895 acres, and the population at the 
last census 30,863, now estimated at 52,000. The assessable value 
was £155,896, and outstanding loans amounted to £199,938, against 
which they had a sinking fund of £20,000. They desired the loan 
for 25 years. In the year 1899 the Council resolved to apply to the 
Board of Trade for a provisional order. After it was obtained negotia- 
tions were entered into with several electrical companies, including 
the Richmond Company, Edmundson’s Electricity Corporation, 
Oallender’s Cable Construction Company, and Crompton's, Limited. 
The Council were not satisfied with the terms, except those 
offered by the Richmond Company, but they then found that under 
their agreement with the Hichmond Corporation that company 
had no power to supply. Owing to the negotiations being con- 
tracted before the Council could move themselves, the time granted 
under the order expired. That was in July, 1902. The Council 
applied to the Board of Trade not to revoke the order, and it 
was extended to January of this year. Sanction had been given by 
the Board of Trade to the system the Oouncil propa to adopt. The 
Twickenham and Teddington Electric Supply Company approached 
the Board of Trade asking them to take into consideration t that 
company had powers in an adjoining district, and could conveniently 
supply in this district, but the Board of Trade appeared to think it 
wall that the Council should themselves proceed under their own 
order. The Council then at once proceeded to the preparation of plans 
for their own works. There were 15 members of the Council present 
when the resolution he had mentioned was carried. The Council in 
May, 1902, called in Mr. Enright as consulting engineer. Mr. Enright 
taid he had come to the conclusion that there would be 5,400 16-c.p. 
lamps required in the district within a year or 18 months. The number 
might be greater. The district, he thought, was a promising one, the 
houses being of a varied character. There were many small shops, but his 
idea was that the small shops were good customers, keeping their lights 
burning fora long period, and it was the long-burning lamps that paid. 
The current would be generated so as to allow it to be supplied at 480 
volts. There would be three feeders, from which would branch dis- 
tributors. The wires would be laid in earthenware troughs packed 


with a compound. If the voltage became too high in a house, it would 


be automatically cut off from the general system ey fuses. The 
ins r then read the engineer’s estimate of capital expenditure, 
which comprised 10 items. They were: three boilers, £4,500 ; three 
engines about 200 h.p., £4,400; three continuous-current dynamos, 
booster, and balancer, £2,600 ; two storage batteries, £2,700 ; switch- 
boards instruments and meters, £1,700; 25 are lamps, £700; con- 
verting 200 existing gas standards, £400 ; 4,950 yards of feeder cable 
and 11,655 yards of distributors, etc., £11,700; engineer's fees, 
£1,500; legal expenses, £300; buildings, includi chimney, 
£4,500—total, £35,000. The revenue was made up of four items as 
follows: 25 arc lamps at £15, £375; 200 converted gas lamps at 
£3. 3s., £630 ; 4,500 16-o.p. private lamps at 13e., £2, ; 200 meters 
at 10s., £100 —total, £4,050. The annual expenditure was estimated 
as follows : interest on sinking fund, £2,121 ; fuel, ete., £600; oil, 
waste, water, and stores, £75 ; wages, £545; rates, taxes, and tithe on 
land, £50 ; salaries, offices, etc., £400—total, S3, 791; iving a profit 
balance of £239 on the first year’s working. Mr. Enright said he had 
plans for about double the plant provided for now, and he thought 
that would become necessary in about four or five years, and, of 
course, revenue would also increase. He thought they would make 
£1,000 profit per year in about three years, The charge for lighting 
would be &d. per unit, which would not vary according to the time 
the light was used. For power he would suggest 24d., and for large 
consumers 11d. Within a couple of years he intended to reduce the 
price to 4d. per unit to TE pis consumers, Mr. Gripper, opposing, 
said his company would wiling to put the current into the 
Council's mains at a charge not exceeding 3d. per unit to al! parts of 
the district. If the Council would take the supply at its boundary 
they could have it for 2d. per unit. It would be supplied at & vol 

of 480, but, of course, the Council would put down their own mains. He 
argued that it would cost the Council nearly 4d. per unit to supply 
the current. The whole tendency of electrical engineering in the 
present day was to do away with these small stations. His company 
would supply Teddington and Hampton from their Twickenham 
station, and they could also supply Hounslow. 


PROVISIONAL PATENTS, 1903. 


APRIL 20. 

8883. An improved cirouit.br fuse. Harold Leslie Dixon, 
The Engineer's Office, Guildhall, London. 

$596. Improvements in magnetic compasses. George Charles 
Lilley, Billiter House, Billiter-street, London. 

$900. Improvements in apparatus for the production of gal- 
vanio deposits. Eberhard Müller, 55, Chancery-lane, 
London. (Complete specification.) 

$917. Luminous electric apparatus for advertising and the 
like. Benjamin Joseph Barnard Mills, 23, Southampton- 
buildings, Chancery-lane, London. (Lucien Touchebeuf, 


France.) 
APRIL 21. 

8950. Improvements in electrical stop motions for drawing 
frames. John Cross and Nicholas Mason Loftus, 4, Oor- 
poration-street, Manchester. 

8964. Improvements in electric batterios. Sakizo Yai, 62, St. 
Vincent-street, Glasgow. (Complete specification. ) 


8975. An improved eleotrio sign. Albert Martin William Lehfeldt, 
Long’s-court, St. Martin's-street, Leicester-square, London. 

9001. Improvements in electrically-driven clocks, workmen's 
time recorders, costing machines, and the like. 

, Peter Macmaster, 11, Southampton-buildings, Chancery- 
lane, London. 

9015. Improvements in electrical generators for producing 
alternating currents of low frequeney. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-laue, London. (Siemens und e 
Aktien-Gesellschaft, Germany.) (Complete specification.) 

9029. An improved suspended electric incandescent lamp. 
Montague Herbert Gallgwarthy and the London Electric 


Fittings Company, Limited, Roberts Works, Hampetead- 
road, London, (Gomplete specification. ) 
APRIL 22. 


9088, Improvements in contact-makers for electrical record: 
ing turnstiles. Albert Marsh, 160, Oxford-street, London. 

9115. Improvements in trolleys for electric railway oars on 
the overhead system. William Allen tt, Fife 
House,  Kingston-on-Thames. (Date applied for under 
Patents Act, 1901, a Aa 22, 1902, being date of application 
in United States.) (Complete specification. ) 

9121. Improvements in voltaic oells. Miller Eugene Conrad, 
Fife House, Kingston-on-Thames. 

9126. Improvements in measuring electrical energy. William 
Edward Evans, 27, Chancery-lane, London. (Allgemeine 
Elektricitäts-Gesellschaft, Germany.) (Complete specifica- 
tion.) | 

9130. Improvements in electrically-propelled vehicles. Louis 
Kriéger and La Oompagnie Parisienne dea Voitures 
Electriques (Procédés Kriéger), 24, Southampton-buildings, 
Chancery-lane, London. (Date applied for under Patents 
Act, 1901, Dec. 17, 1902, being date of application in 
Franze.) (Complete specification.) 

9131. Improvements in plug and socket connections and 
switches for electrical purposes. George Montague 
Sellick, 70, Chancery-lane, London. 

9135. Improvements in and/or connected with clectromotors of 
the induction type. Frank Michael Lewis, Norfolk House, 
Norfolk-street, Strand, London. 

9149. Improvements in or relating to electric trolley pro- 
tectors. He Birkbeck, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London (The Elec- 
tric and Steam Railway Supply Company, United States. 
(Complete specification.) 

9150. An improved mercury contact making and breaking 
device. Guy Carey Fricker, 46, Lincoln’s-inn- fields, London. 

APRIL 23. 

9173. Improved metal olamp applicable for the supporting 
standards and brackets of overhead electric wires 
and other purposes. Charles Naylor and Joseph Naylor, 
6, Bank-street, Manchester. 

9206. Improvements in method of and apparatus for trans- 
forming electrical energy. Peter Cooper Hewitt, West- 
inghouse-building, Norfolk-street, Strand, London. (Date 
applied for under Patents Act, 1901, April 25, 1902, being 
date of application in United States.) (Complete specifica- 
tion. ) 

9207. Improvements in electric traction vehieles. Samuel 
Basch, 71, New Bond-street, London. 


9331. Improvements relating to electric telegraphy. Sidney 
George Brown, 45, Southampton-buildings, Chancery-lane, 


London. 
APRIL 24, 

9249. Improvements in electric storage batteries. Ernest 
PAY and Thomas Whiteley, 19, Townend, Bramley, 

eeds. 

9251. Improved support for electric glow lamps. George 
Davis, 17, Victoria-street, London. 

9259. Improvements in and relating to the ventilation of 
enclosed os or motors. Israel Holmes and Arthur 
Denby Smith, Highfield-lane, Keighley, 

9264. Improvements in electrically-heated hand tools or imple- 
ments. Rowland Haynes, Bank-buildings, George-street, 
Sheffield. 

9270. Improvement in electric igniton for explosive enginos, 
Charles Henry Guest, Draycott, near Derby. 

9304, Improvements in dynamo-electric machines. James Grey 
Bell, Norfolk House, Norfolk-street, Strand, London. 

9305. Improvements in oclectrical ignition apparatus for 
internal - combustion engines. Arthur James Postans, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. : 

9311. Alternating-current meter. Alexander Melville Clark, 53, 
Chancery-lane, London. (Hartmann and Braun, Germany.) 

9316. Improvements in or relating to aro lamps. André 
Blondel, 111, Hatton-garden, London. (Date applied for 
under Patents Act, 1901, April 24, 1902, being date of appli- 
cation in Belgium.) (Complete specification.) 

9333. A new or improved system for automatically con- 
trolling the voltage of electric generators. William 
5 Joseph Aloysius Jones, 46, Lincoln's-inn- fields. 
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9834. Improvements in clectromagnets and in armatures 
therefor. Isaac Hardy Parsons, 4, South-street, Finsbury, 
London. 

APRIL 25. 

9351. An improved method of converting mechanical energy 
into electromotive force. Robert Lewis and George 
Meek, 91, St. Mary-street, Cardiff. 

| 9953. Improvements in and connected with shade holders for 
eleotric lamps. George Birch, 4, 83 Man- 
chester. (Complete specification. ) 

ents in electric clocks. Harry Whidbourne, 1, 
St. Andrew’s-place, Plymouth. 

9364. Improvoments in or connected with insulators for 
electrical conductors. Arthur Brier, Dock-chambers, 
Fleetwood, Lancs. 

9366. The electric revolving triple trapeze. Joseph Edgar 
Smith and Alfred Leonard Parish, 3a, Sams-lane, West 
Bromwich. 

9372. Improvements in insulators applicable to overhead 
tramway wires. ‘Arthur John Penny, 4, St. Ann’s-square, 
Manchester. (Complete specification.) 

9389. Improvements in eleotric lifts. John Sanders Stevens, 
Oharles George Major, Edwin Charles Stevens, and Percy 
Herbert Stevens, ''Janus" Works, Queen's- road, Battersea, 
London. 

9388. Improvement in receivers for use in wireless sig- 
nalling. John Henry Jack, 19, Holborn Viaduct, London. 
(De Forrest Wireless Telegraph Company, United States.) 

9390. Improved manufacture of accumulator plates or grids. 
Johannes von der Poppenburg, 111, Hatton-garden, London. 

9408. Improvements in and relating to apparatus for the 
transmission of electrical energy. Alessandro Artom, 
45, Southampton-buildings, Chancery-lane, London. (Com. 
plete specification. ) 

9409. Improvements in lifeguards for electric cars and other 
self-propelled vehicles. Arthur Royle, 6, Lo:d-street, 
Liverpool, 

9411. Improvements in pull-down devices for the trolley poles 
of electric cars. James Mawdsley, 6, Lord-street, 
Liverpool. | 

94290. Improvements in or relating to electrolytes for 
secondary batteries or accumulators. William Peto 
and James William Thomas Oadett, 43, Southampton- 
buildings, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 14, 1903. 
1902. 
6831. Apparatus for regulating electric currents. Olinker. 
909408. Galvanometers. Brown. (Date claimed under Patents 
Rule 9, April 18, 1902.) 

9111. Electromagnetic clutches and variable gear. Northey 

and Electric Motive Power Company, Limited. 
Coin-freed electric meters. British Thomson-Houston 

Company, Limited, and Holden. 


9150. Clock-controlled mechanism for turning on gas, electric 
current, water, and the like at predetermined times. 


9135. 


North. 
9441. El etic traction for railways and the like. 
Lake. (Pacinotti.) 


9529. Terminals and binding screws for electric batteries 
and connections. Edwards. 
9803. Electrolytic decomposition of alkaline salts. Wilder- 


mann. 
10231. High-speed  eleotrical generators and motors. De 
Ferranti. 
10800. Electrostatic measuring and indicating instruments. 
De Ferranti. 


10841. Form of insulator for electric fittings. Henshaw. 

11008. Apparatus for actuating the electrical controlling 
appliances of the motors of eleotric railway motor- 
cars. Siemens Bros. and Co., Limited. (Siemens und 
Halske Aktiengesellschaft. ) 

11404. Electric fuses.  Peard. 

11516. Apparatus for electrically operating tools. Haddan. 
(Andrews and Simpson.) 

11825. Electrictransformers. Lake. (General Electric Company.) 

11840. Cloats or holders for electric conductors. Lake. (General 
Eleotric Compeny.) 

129081. Lubricating devices for the trolley wheels of electric 
railway cars and the like. Lake. (General Electric 
Compeny.) | 

12159. Manufacture of filaments or the like for electrical 
incandesoence lamps. Abel. (Siemens und Halske 
Aktien-Gesellschaft. ) 

18088. Electric aro lamps. Hopfelt. 

13738. Electric hoisting apparatus. Lake. 
Company.) 

17705. Wireless signalling. Fessenden. 

18747, Automatic telephone exchange mechanism. Haddan. 
(Strowger Automatic Telephone Exchange.) 


(General Electric 


29075. Electric trolley heads with a wire-finding apparatus 
attached. Cherry and Clive. 

25805. Electric heat indicator and fire-alarm. Darby. 

26476. Overhead conductors for electric railway and like 


systems. De Kandó. 
26868. Devioe for use in or with electrolytic apparatus. 
Wright. 


27540. Arc lamps. Carbone. 


28167. Electric systems of signalling for railways. Brown. 
12 755 applied for under International Convention, Oct. 10, 
1902.) 


28731. Conduits or carriers for electric cables. Oates. 


28805. Galvanic batteries. Halsey Electric Generator Company, 
Limited. (Halsey Electric Generator Oompany.) 
1903. 


1039. Eteotrical resistances particularly designed for heating 
purposes. Whittiugham. (Date applied for under Inter- 
national Convention, Jan. 21, 1902.) 

1991. Electrical alarm apparatus for use in connection with 
telegraphic or othor lines. Fontaine and Cleynen- 
breugel. 

2403. Storage battery systems. Lake. (Gould.) l 

2980. Means for effecting the spoed regulation of continuous- 
current electric motors. Moore and Boyden. 

3454. Electric switch or circuit breaker. Testor. 

3989. Motors for electric vehicles. De Kandó. 

4709. Electrically-driven vertical saw frames for cutting 
wood. Barr and Anderson. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. oad. Last price 
Commercial and Industrial.— S 2 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. I- 70,00 1 12 
Aron Becta Meter, c. Cum. Pref. Shares, 1-125,000 l E 34 
British Insulated and Helsby Cables, Ord., 1-70,000 ...... 5. 74 


—— per cent. Cum. Pref., %% 6 


——— 44 per cent. Mortgage ‘Debentures .............. 103-1 
BH ih Thomson. -Houston Ca., 44 per cent. lst Mort. Deb. TON 
British EAR Elec. and Manuf., 6 per cent. Pref... 6 6-64 

—— 275,001-375,000 .... ee ec cece ee enhn 53-6 

—— i per cent. pe Debenture Stock .... ..... 102-104 
Brush Electrical Engineering, Ordinary. Noe 1-105,731.. 2 2-14 

DE Moa cum 6 ocr ont V EY 

„ lat Debenture Stock ................ 100 1 

— cent. end Debenture Stock................ 100 89-94 
Callender’ le, Debentures ................... cece cece wo ne 
— — per lj, e" Dus 
Crompton and Coo . Ó “es 212 

—— per cent. Debentures mes 100 .. 102-1 
Edison and Swan United, A Shares, 1-99,261 .......... 3 i 


** A" Shares, 01-017, 99 5 .. 1 2 
5 per cent. Debent uren 100 .. 7 


4 per cent. Deb. Stock, Red. .................... 100 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-2 
7 per cent. Cumulative Prei. 2 .. 974 
4 ner cent. Perp lat. Mort Mhh. 100 . 100-103 
Ferranti Limited, 5 per cent, lat Ao Del. Stock, Red. 100 .. 92-97 
General Electric Compan s 5 cent. Cum. Pref... 10 10104 
CX nal cent. 1st Mort. Deb. Stock ................ 100 .. 89104 - 
W.T.H d 1 Works | Ordinary .............. 8 15-16 
Freferencge eee 5 771 
Pet omit Debentures .................. eee 00 107-111 
India Rubber, Gutta PE M and Telegraph Works MET 10 . 184-194 
per ‘cont, Debentures ............ 5... eee sessi 100 .. 100-103 
Parker, Tina, Tunites, Ordinas VVG 10 144-154 
Telegraph ction and tenance ................ 13 7 
—— per cont. Bonds eee eee eene 100 . 101-104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. 
— 44 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 .. udih 
Bournem and Poole, Ordinarrkk 10 .. 9115 
— Cer oent. Cam, Second Prot, 150012505" ee id - 11 
per cent. Cum. Secon e ix és - 
per cent, Deben tock, Redl .. oo 100 10 108 
Prom d yd but) oa Li rly d Pe Power Co. , 44 per cent. 
oes 55 or ara r ou uaren cae of 10441 
mpton an 1 Ordinary —— É—— ae — 1 
—7 cent. , E 5 — 104-108 
Calcutta x ectric 200199. Corp., Ordinary, Nos. 1-20,000.. B. uu 15 
Cambridge ieri Supply Company, Ltd., drin Ord. .... A EA 100 
Central Electric tc Supply, La, Ld.,4 per cent. Guar Deb. Stock 100 .. 107.11 
Charing Cross Nos. 50, 001-70, Oo D os 9-94 
— dd cui cic iu E ME 
y Un " «4 pc. T 
4 per cent. Debenture Stock, Red. (Pro v. Certa.).. 100 .. 108.157 
Chelsea Electricity Supply SP 6 .. 8712 
44 per cent. Debenturennnnnnnnnsnsns 100 .. 1061 
City of London, Ordinary...................- 10 .. 103-11 
6 per cent. Cumulative Pref. .................... 10 .. 1251 
5 N cent. Debenture Stock .................... in aa 
Hh dh cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. — 103-106 
Oounty of don and Brush Provincial, Ordinary........ m 8-9 
6 per cent, Cum. Pref. se*c90006209€02990»529a980929€ ee 12-13 
44 per cent. Debentures Prov. Certs. All Rd. 100 110-113 


Edmundson» Electricity Corporation, Ordinary, 1-17,400 .. : w 97 


6 per cent. Cum. Prenn . 
cent. First Mort. Deb..................... 100 .. 107-110 
Biectrie i Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-20,000 5 97100 
VVV ted 11000 eh 
0 ne c Supp os. 1-10,000 ...... $3 
r cent. t. First Deb. Stock, Red. .............. 15 ; 102- 
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Name. pela. 
konare and Kn bridge and Notting Hill ........ 100 .. 
dderminster dinis See Elec. Lighting and Traction, Pref. 10 .. 
London Electric, Ordinary .....................-. 3 $ ... 
6 per cent. Fre severe ono rwrn rris 6 .. 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 
8 Ordinary sooo eo ³ꝛ sera X RP RS 10 
ii per cent. First Mortgage oe Stock .... 100 
—— 3, per cent. Mortgage Debenture, Red. .......... 100 .. 
Newcastle-upon-Tyne Electric Supply, D dinis 5 88 
Freren eee 9n ena w 4 .. 
Notting Hill Electric Lighting ........................-- 10 .. 
4 per 8 First Mo Dene Nos. 05 (Reg.) 100 .. 
Oxford n 1-96 and -10,5310 ............ 5 .. 
TM 8 nture Btook ai Ay oes Geni Fra 100 .. 
mpany of Montre 4 per cent. t 
e Mortgage Debent ure s 5 
Smithfield Markets Electric Supply SM bibe UE Hs è 
4 per cent. Debenture k.. cesecooso ss 
South London, Ordinary .................. eren € bs 
88. James's and Pall Mall, Ordinary, ae e 
7 Per cent. . 6 6 % „ „„ „„ „ „ 8 ee 
rban Ele er cent. Deb... eoeceo 8.3 öl. 2 6 66 „ „ „„ „66 „„ 19 ee 
Urban ec 0 u D 0 9 Ordinary, 8- 52662 0 6 „ „ ee 
bp per ean: 90 ulative Preference, 60, 001-80, 000 5 .. 
Westminster, 6 6 %%% % % %%% %% „%% „„ „„ „ „„ „66 2 60 6% %% %% 0%%60„ 5 ee 
——— 5 per cent. Cum. Pref., 110,101-138,241 . F 
Electric Railways.— 
Central London, Gun 3 100 ee 
4 per cent. vine. 33 3333 asd pi pud sass 100 s 
—— 4 p.o. Deb. Btock (Prov. Beri t Certs., fully paid). . 100 .. 
a asi Oonsolida lidated Ordinary . e LOO - ss 
per cent. Debenture Stun . 100 
—— 5 per cent. Pref. Stock '91 2 „ „ „6 2 2 6 „ „„ „ „6 „6 „0 ITEM 180 ee 
U 99 9° *99»686060109090€808020280800€9€922»959 LE 
: NN „ 100 .. 
Liverpool Overhead 8| er cent. Pref. e» e 2 2 „ „6 „ — ee 
Ordinary, 1-50,000 m᷑vnuun . Re 
4 per cent. e Debentures, Jd. 131,700 . — . 
Waterloo and City, Ordinary 22 „ „ 2 6 %% 00 00 28 08 „„ „„ 99 mo 00 op 
Electric Tramways.— 
Anglo-À mtdme, 1-250, oo ß eer nnn 5. us 
anent 6 per cent. Debenture Btock, 1888... 100 
Blackpool and P d pite 10 .. 
Brisbane Tram nv Lim., Ord., 1-75,000 n we 
—— 5 per cent, Cum. Pret., Nos. 105,000... uos 5. 
per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 
British Columbia Electrio Railway Co., Ord., Nos. 130,000 100 .. 
Non. Cum. 5 per cent. Pref., Nos. .. 100 .. 
——— 44 per cent. Ut Mt. Debs., Nos. 1-5, , of each 40 .. 


Amount 
£ £ 
British Electric Traction, Ord., 1-500,000 & 60,001-90,000.. 10 .. 13541214 
—— 6 per cent. Cm. Gm. pri 30,001-60,000 .. ...........-- 10 .. 12. 
—— 5 per cent. Perpeiial Debentare ack Lese. 100 .. 122 
Buenos Ayres and Belgrano 51-1 . p 6. [i 
* A" 6 per cent. Om. Pl., 1-40,000 n 8 e D s 
— B“ 6 per cent. Cm. Pf. 1-27,500 6 „ „„ „ „ 66 „ „ „ 0 e. B ee 
— 5 per cent. Deb. Stock, Red. „ 100 . 106-1 
Prov. Cert., all pal . 100 .. 99-108 
Cape Electric Tramways, Nos. 1-400,000 e -H OH HE 1. 24 
City of Mr prm rs Tramways, 5 per cent. Cum. Pref..... 10 .. 
r cent. lst Mortgage Deb., 1-5,000 (1917) .... . 100 .. 991 
Colombo E ectric Tramways and Lighting, 5 per cent. 1st 
Mo Debenture Stock, Reet. 100 102-104 
Cork El c Tramways and Lighting Co., Ordinary ...... 10 .. 13-14 
5 per cont. , ceases 10 .. 11-12 
j TU UNE a .. 96-98 
Dublin United” 8 (1896), Ord., Nos. 165, 000 . 10 —. 15314 
—— 6 per cent, Pref., Nos. within 1-60,000 .... dM us 154-164 
per cent. Mort. Debs. , 1-5,000, Red. .. eee ov TU. cs 
Imperial ways, O 5 ee ee ee Al s 
6 per cent. Cum. Pref. ........... . al .. 11. 
n per cent. Deb. Stocck ndnd q 100 11 
Isle of Thanet Ed. Io 001-60, 000 s and Lighting, ; per cent. 8 
4 per cent. 3 Soe. e a ws . 100 .. 94.9 
Kidderminster and District e and ‘Traction, Pret... 6 .. 
6 (1901), 5 Sent. Cum: Pref. . 10 „ 7M 108 
—4 lst Mt. Db. Stock, Red. .............. 100 .. 106-1 
Metzopolitan Electric Trams., Deferred, 1,000 001-1 314,010 1 4 
5 per cent. Cum. Pret. , 500,001-814,016............ l * J. 
New General Traction, Ordinary ......... owen ee 5 b .. 1-3 
per cent: Carn. Pb NR rini . x 105 di SO 
Oldham, pe and Hyde Tramway, Ordinary. „ 10 .. 104-103 
EE, cent. . Pref. e€*2530600009092606€009206026009096928586€ 10 ee nri 
Perth Elec Tramway a (W.A.)6 sig | Moet, Deb, Stk. 100 . 102 
Potteries Electric ,667-40,000 ..... . 10 . 84- 
„ 1 500 3 as vs bi ER 16 .. 1 
—— 44 per cent. Deben Stoc...... . 100 .. 1 
South . c Traction and Power Company— 1 1 
— e e 1 1 
— £528,093 44 per cent. Debenture Stock ........ . 100 po... 100 p.c. 
Telephones. — 
National Telephone, Preferred ........... —— — 100 vse 9-101 
—— Deferred Stock ............. 5 .. 100 . 77.79 
b per cent. Cum. Pref. 6 „ 6 6 „ „„ „ „„ 2 6 6 % „% 6 „0% 10 ee 13-14 
—— 6 per cent. Cum. Second Pref. 2 6 6 %%% % % „ %% %%% „%% „„ „ 0 10 — 12-13 
—— per cent. Non. Oum. Third 9 9606295802906025099099 5 pe 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Increase or 


Traffic Returns for | 
week | decrease, 
Line. | 
Ending| 1903, | 1902 | Week. | Corsini 
PINE RRR Eb SL a | £ £ 
Aberdeen Corporation Apr, 25 929 697 | + 231| +11,678 
Ayr Corporation «Vrbe d „ 99 269 179 |+ 81 ; 
Birmingham Tramw ays NTT » 25, 4,738 41,857 |- 69 | + 4,679 
Blackburn Corporation ........ "M 806 710 |-- 96 + 521 
Blackpool Corporation.......... „ 29 45! 481 — 50 + 201 
Blackpool-Fleet wood Tramways, „ 25 296 8 + 8) + 421 
Bolton Corporation n m 1,751 1535 + 216 + 1,519 
Bournemouth Corporation...... „ 22 950 — -— | i; 
» UIN = L 
Bradford Corporation svudoooeus s 48 ), 592 2,838 | + 514| 4 1,193 
ighton Corporation ..........| „ 25 725 153 25| + 4,232 
Bristol Tramways Company . 24 1,476 4,231 235 — 
Burnley Corporation 25 732 66° 64 Z 
Cardiff Corporation 25 1,639 + 855 + 4,025 
Carlisle Tramways Company.... oe - - l 22 
Central London Railway........ 5 7.073 6,857 | + 216, + 6,1894 
City and South London Railway, „ 26) 2,9/1 2,993 22 + 3,253 
Cork E. T. and L. Company ....| „ 25 3 444 8| + 308 
Darwen Corporation............ 24 25d 215 17 | 4- 46 
Darwen-Hoddlesden ............ —- - -— 1 - 
Dover Corporation ...........- „ 27 188 185 | + 12 51 
Dublin & Lucan Electric Railway > 26 93 102 9) + 10A 
Dublin U. T., electric cars. „ 24 732 5725 | - 9 J 8 
Dublin S. District, Electric ....| „ 2 Ti 4 902 IBI nv 
Dundee City Tramways ........ 22 Tol 703 18 l 
East Ham Corporation ........ 18 725 139 | + 286 = 
Farnworth U.D.C... : 
Glasgow Corporation ......... „ 29| 15,2 3 11,941 +1352! +26,348 
Halifax Corporation........... Mar.1l| 1,127 904 | + 225 ＋ 6,150 
Huddersfield Corporation Apr. 25 1,057 771 | -- 296 = 
Hull Corporation, E. 5 29, 1,657 1,642 5 ＋ 434 
Kirkcaldy Corporation 22 213 — À 
Leeds Corporation ...........-- 25 | 4,887 4,6 + 191 2.417 
Liverpool Corporation ] 10,12 4 + 682 4 8,187 
Liverpool Overhead Railway. „ 26) 1,651 1,598 255 79 
Newcastle-on-Tyne SPONA ion 25 2,872 2,461 111 
Portsmouth Corporation.. 85 25 1,40 1,512 n 9] 
Rochdale Corporatio! A 2B | 
Salford Corporation ...... s 27 3,126 2,214 862 1.35 
Sheffield Corporation ......... , 2 1,04 j — E: 
Southampton Corporation ..... , 8 654 y 27 
— Corporation ....... n 25 019 1,07] 52 + 146 
Wal y U. D. riety 2 95 | 106 + 514 
* Includes 1 of permanent way and proportion of profits 
Half-year’s figures, „ Include rali and team. d 


Miles of "^ 
single track Accounts for past year. Cost 
open. T: — per 
| ET " à p Receipts per car 
| . | Tota assengers | Car miles as- ar | Mile of | mile, 
1902, | 1901. | Ending receipts carried. run. s'nger mile, | track. 
tie & ae Th ED N XO 4 
194 | 174 | May 31 37,931 | 9,099,715 | 794,641 x: | 15 02| 1, 970 | 614 
Thr met a 2 - i 
24 24 | Dec. 31 33,561 5,769,224 648,114 14 124 1,398 74 
| 
164 | 164 | = : | : e - ie 
164 164 „ ol} 30,923 2,049,677 584,989 562 |12:68| 1,932 6:99 
25 — — — - — — | = — 
lol. = c: ES | ^" he |— | * - 
89 - A - | — | = | | 
8 2 | 2 ul bMS 
51) | 51 „ 31/223,480 | 41,192,899 | 5,724,114 [1:30 | 938| 4,348 | — 
| 
- = . | — — | - | — 
ay A x d 2,216,583 | 320,129} m es ^ 
€3 „ 31/367,225 | 45,305,110 a —s| — =g 
65 „ 51/165,003a| 19,059, 519 = i E m 
hi | i 
| 
4°36 | — | — — 
| 5,796 | (364,796. 102,287 381 1352 859 | 768 
| | 
46 46 126,121 | 24,553,133 3,429,355 125 | 884| 2,740 | 5-20 
22 22 May 15 26,058 6,393,412 446,550 0˙88 |140 1,180 — 
124 | 101 . 4 | —X D 
304 T E 
h -— — 
19 19 „ 31 87,707 21,065,999 | 2,218,696 1°00 9°49 | 5,004 |* 5°07 
101 95 Dec. 51,504,504 108,906,472 (11,705,425 1'11 10°34 | 5,000 1528 
154 154 June 50 79,252 | 10,466,726 985,185a |1:82 1|19:30a| 5,110 —a 
36 55 Dec. 15 127, 852 28,41 1 899 2.7 767 "444 108 1109 5,551 — 
— sept 047.651 9,168,137 959, 157 12 | 13:17 | 1,643 — 
46} Mar. 25 151,837 | 49,176,631 3,791,993 |093 |1201| 4,140 | 7827 
1] 11 x 51 35'874 94,522 752,814 | 0-946 |11:436| 3,760 | — 
17 l 171 ^ 31 57 307 13 586 808 1,170,270 101 11°75 5,016 — 
10 31 31,307 | 5,690,378 6541,55) |132 |11:37| 2981 | — 
d to the tramway com es for term of unexpired lease. a Train mile. 
receipts. / Incl one horse traction, g 1905. 
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NOTES. 

Telegraph Changes.—Among the changes in the 
postal and telegraph services that were announced by the 
Postmaster-General in the House of Commons last week,. 
is one which reduces the charge for a receipt for a telegram 
from 2d. to 1d. Further arrangements are to be made by 
which telegrams not delivered because the addressee is not 
at home may be readdressed if not opened and sent by 
post without extra charge. If the message is retelegraphed, 
an additional fee will, of course, have to be paid. 


The Electrical Industry in Germany. A 
Foreign Office report on German trade last year says the 
depression in industry which was experienced in that 
eountry during the year 1901 continued to make itself 
felt, though in a less degree, during 1902. The most 
unfavourable position of all however, was that of the 
electrical industry. Only those works kept going which 
were sufficiently cautious during the boom of 1900 not to 
enlarge their premises and increase their expenses without 
due forethought. 

Willesden Electrical Engineering Society.— 
At the ordinary meeting of the above society on Saturday 
last a paper was read by Mr. F. W. Fletcher (vice-chair- 
man of the Polytechnic Committee) on the subject of 
*Metallography." A large number of exhibits and lantern 
slides were shown, and considerable discussion followcd. 
Mr. Frederic H. Taylor occupied the chair. The annual 
dinner of the Willesden and Tottenham Polytechnics 
electric lighting departments will be held at the Holborn 
Restaurant to-night. 

Acknowledgment. — From America we have to 
acknowledge the twenty-first annual catalogue of the Rose 
Polytechnic Institute, which is doing good work at Terre 
Haute, Indiana. Glancing through the volume it is 
evident that marked progress has been made in the past 
year, not least in the electrical engineering department. 
The equipment of the electrical laboratories is increased 
each year to keep pace with the times, and there is every 
indication that the importance of the subject is fully 
recognised by the authorities. 


Cauvery Power Extension.—Our Indian contem- 
poraries are speculating as to which country will receive 
the contract for increasing the Cauvery power plant by 
2,000 h.p. rendered necessary by the heavy demand for 
electric power from the Kolar goldfields. The first 
installation, which has been supplying power commercially 
for close on 12 months now, has, we understand, given 
every reason for satisfaction. It was carried out by the 
General Electric Company of America, and it is anticipated 
that the present extension of the plant will also be 
entrusted to this firm. 

The Pacific Cable.—In ‘operation at least the Pacific 
cable has faithfully met the most optimistic anticipations 
that were formed of it prior to its opening for public use 
in December last. This much is indicated by a reply 
which Mr. Austen Chamberlain has published to a ques- 
tion put by Sir John Colomb in Parliament. Since the 
opening day the cable itself has never once been inter- 
rupted. It appears, however, that certain interruptions 
have taken place in the connecting land lines in Canada. 
These interruptions, due probably to natural causes, have 
occurred on five occasions, and altogether have involved a 
suspension of communication for some 150 hours. 

Wireless Telegraphy.—Mr. Arnold-Forster, Secre- 
tary to the Admiralty, informed Mr. Harmsworth in the 
House of Commons last week that the present average 
expenditure upon wireless telegraphy in the navy was 


about £20,000 per annum. Mr. Gerald Balfour stated, on 
behalf of the Board of Trade, in answer to Major Seeley, 
that up to the present his department had been unable to 
make any arrangements for a system of wireless tele- 
graphy from ship to ship and ship to shore, but the same 
difficulties had not arisen in the case of communication 
between ships at sea. He attached great importance to 
the matter, which was engaging his personal attention, and 
he was doing all that could possibly be done. 


\ 


Proposed Post Office Generating Station.—In 


the House of Commons last week the Postmaster-General 
stated, in reply to Mr. Harris, that the Post Office is pro- 
posing to provide at Blackfriars a station for generating 
electric energy for the purpose of working the telegraph 
system of the Department. 
current will be placed in ducts laid underground in the 

usual manner under the powers conferred by the Telegraph 

Acts. Mr. A. Chamberlain further stated that offers to 

supply current had been received from two companies and 

are now under consideration, but it does not appear likely 

that the cost will be as low as that at which the Depart- 
ment could provide its own supply ; and, apart from the 

question of price, there are other objections to depending 

upon an outside supply. 


The wires conveying the 


Manufacture of Incandescent Lamps —In the 


present methods of manufacturing incandescent electric 


lamps in France there is very little departure from the 


ordinary practice as followed in this country and else- 


where. In one particular, however, a divergence from the 
usual methods is to be noted—i.¢., in the use of a limited 
quantity of platinum wire. The filament is not connected 
to the copper contact pieces direct, but by two wires, each 
of which is made in three pieces, welded together end to 
end in the blow-pipe. The middle portion of these wires 
is of platinum, which for the sake of economy is only of 
sufficient length to reach through the glass foundation. 
Inside the bulb, nickel wires are used connecting the 
platinum wires to the filament, and outside of the bulb 
copper wires connect the platinum to the contact pieces. 

Rumoured Electrical Combine.—Rumours are 
afloat of the contemplated amalgamation of a number of 
large electrical engineering firms in this country, America, 
and on the Continent. According to the Berlin corre- 
spondent of a London news agency, the first combination 
will be of the General Electric Company, of America, 
the Thomson-Houston Company, of England, and the 
Allgemeine Electricitäte-Gesellschaft, of Berlin. The second 
combination will embrace the Westinghouse Companies of 
America and England and Messrs. Siemens-Halske and 
Schuckert, of Germany. The, capital of the first combina- 
tion will probably amount to 10 millions sterling. Mr. 
George Westinghouse will arrive in Berlin in about a fort- 
night’s time to make the necessary arrangements with 
Messrs. Siemens-Halske and Schuckert. We give the above 
information for what it is worth. 

Wireless Telegraphy in Somaliland.—Last week 
we had a note under this heading giving the explanation 
which was offered by Marconi's Wireless Telegraph Com- 
pany of the failure of their apparatus in Somaliland. The 
opposite view of the case is now presented by the War 
Minister, who stated, in reply to Sir John Leng in the 
House of Commons last week, that the Marconi instruments 
used in Somaliland were of the Admiralty pattern, which 
had been tried over land as well as over sea. The naval 
officers and men in charge were thorough experts in their 
use, and were successful in establishing communications in 
certain cases, in one case to the extent of 52 miles, in spite 
of very exceptional difficulties. The results, however, were 
not, in the opinion of the general officer commanding, 
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sufficiently certain to justify the further carriage of the 
instruments, which had led to exceptional diffieulties to 
supply and transport. 


Institution of Electrical Engineers.—On Thurs- 
day, June 11, a concert will be held at the Albert Hall, 
and on Tuesday, June 23, the annual conversazione of the 
Institution takes place at the Natural History Museum. 
In making these announcements at last week's meeting 
Mr. R. K. Gray remarked that in both cases the dates 
had been selected because there would be in London at 
that time the delegates to the National Telegraph Con- 
ference, who would have an opportunity of being present 
at both events. In regard to the conversazione, the 
Institution is fortunate this year in having been able to 
secure, in addition to the central hall of the museum, the 
use of the bird gallery, with its interesting and charming 
ornithological collection, in place of the less generally 
appreciated gallery of fossil mammalia. The President 
also mentioned at last week's meeting that the students 
connected with the Institution had subscribed to a 
shield to be placed on the tomb of Volta. Within the 
next few days it would be sent to its destination. 


Proposed Bessemer Memorial.—The profession 
generally will be pleased to hear that a representative 
committee, of which Sir William Preece has accepted the 
chairmanship, has been formed for the purpose of raising 
a memorial to the late Sir Henry Bessemer. The objects 
of the memorial are, first, the erection (and, if necessary, 
the endowment) of metallurgical teaching and research 
works in connection with the University of London, 
equipped for the testing of ores and metallurgical pro- 
ducts by modern methods and for the investigation of new 
methods and processes; and, second, the foundation of 
international scholarships for post-graduate courses in 
practical work in connection with proposals now under 
the consideration of the Board of Education. The com- 
mittee includes leading representatives of the metallurgical, 
engineering, and mining industries and professions, and of 
education authorities. A meeting to inaugurate the fund 
will be held in London at an early date. All communica- 


tions should be addressed to the Secretary, Bessemer 


Memorial Fund, Salisbury House, E.C. 


The Metric System. —A discussion on the above 
subject was introduced at the annual meeting of the 
Incorporated Society of Weights and Measures, in the 
course of which Mr. Alexander Siemens alluded to the 
customs in the cotton and engineering trades. Further 
arguments in favour of the convenience of decimal sub- 
division were supported, he said, by the action of the 
Liverpool Cotton Association and the tables published by 
the Engineering Standards Committee. Up to Oct. 1, 
1902, cotton was sold in Liverpool in pence and 64ths less 
14 per cent. discount, but the inconvenience of this mode 
of calculation was so great that since that date new terms 
had been introduced based upon pence and 100ths without 
discount. This case was particularly interesting, because 
the binary division had been replaced by the decimal 
division. In the engineering trade the decimal sub- 
division had been preferred to a binary one. In the 
adoption of the measure by this trade he showed that no 
apprehension need be felt as to the necessity of replacing 
gauges or patterns until they were worn out or superseded. 


Transvaal Railways —Indications are not wanting 
that in the near future electric traction will begin to play 
an important part in the operation of the present steam 
railways in the Transvaal Information which haa reached 
us shows that a departure in this direction was foreshadowed 
at the recent railway conference at Bloemfontein. Indeed, 


contractors. 
mental in securing the deletion of the clauses in the 
General Purposes Bill of the London County Council, 
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so seriously has the matter been taken up by the South 
African Railway Department, that when Messrs. Mordey 
and Dawbarn were in the Transvaal advising the Johannes- 
burg and other municipal councils on the advisability of 
their adopting electric lighting and tramway schemes these 
gentlemen were consulted by the railway officials, and with 
what object is sufficiently self-evident. A South African 
contemporary states that the initial proposal is to elec- 
trically equip the east and west railway services for 
passengers only. The generating station would naturally 
be located at the coalfields through which the lines run. It 
is evident, however, that the consummation of the scheme 
will be greatly facilitated when electrical power is available 
from the Victoria Falls This, however, cannot be for some 
few years yet, and in the meantime the Railway Department 
will do well to consider the practicability of laying down 
its own generating plant for the electrical operation of its 
lines. 

Reduction of Insoluble Cathodes.—The reduction 
of lead sulphate requires a higher voltage than the libera- 
tion of hydrogen, yet little hydrogen is evolved in charging 
& storage cell until practically all the lead sulphate is 
reduced. In a paper abstracted in the April number of 
the Chemical Society's Journal Mr. A. T. Weightman 
states that in the electrolytic process for the reduction 
of lead sulphide, the difference between the thermal values 
of lead and hydrogen formation is very considerable, and 
it is remarkable that notwithstanding this a high reduction 
efficiency is obtained. The efficiency is dependent largely 
on the purity and fineness of division of the ore, but is 
independent of the current density. The ore, however, 
cannot be completely reduced, about 5 per cent. of lead 
sulphide always remaining. Examination of the gases 
evolved shows that oxygen is present in only small 
quantities; this is, perhaps, due to oxidation of the 
hydrogen sulphide to oxy-sulphur compounds.  Experi- 
ments were also made with cuprous and nickel sulphides. 
The explanation of these results may be that the voltage 
required to liberate hydrogen is not constant, but depen- 
dent on the metal constituting the cathode. 

Electrolytic Estimation of Bismuth.—Mr. A L. 
Kammerer has found that under certain conditions it is 
possible to completely precipitate bismuth by electrolysis 
in a compact metallic form. The solution should contain 
in 150 cubic centimetres about 0'1 to 0:15 gramme of 
bismuth, 1 cubic centimetre of free nitric acid, 2 cubic 
centimetres of sulphuric acid, and 1 gramme of potassium 
sulphate The operation, which lasts from eight to nine 
hours, should be conducted at 45deg. to 50deg. The 
apparatus used is of the usual description. As cathodes, 
platinum dishes are used with a surface of 100 square 
centimetres. The anodes are either flat spirals of two 
turns of stout platinum wire with an anode surface of 
4:5 square centimetres, or basket anodes having a surface 
of 60 square centimetres and perforated with a number 
of holes. The current strength should be from 0'02 to 
005 ampere, with a voltage ranging from 1*8 to 2 volts ; 
towards the end the current may be raised to 0:15 ampere. 
The bismuth may be precipitated in a pure state in the 
presence of zinc, cadmium, chromium, cobalt, nickel, 
mangsnese, uranium, and even iron. For the exact 
details of the separations the original article should be 
consulted. 

Municipal Trading.-—The National Electrical Con- 
tractors’ Association is carrying on a successful campaign 
against municipal trading in so far as it affects electrical 
The association was recently largely instru- 
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which sought to vest in the London borough councils 
power to wire buildings for electric lighting and supply 
the necessary fittings themselves. As will be remembered, 
the House of Commons threw out the clauses, thus creating 
a precedent which must not be lightly regarded by muni- 
cipalities in the future. The above association has been 
equally successful at Dover, where the Corporation were 
promoting a Bill in which they sought powers to instal 
“lamps, fittings, motors, apparatus, etc., in connection 
with their electricity undertaking. Owing to the strong 
position which the association has taken up in regard to 
this matter, the Dover Corporation have now agreed to 
restrict their powers to meters and electric lines,” and 
have further undertaken “not to enter upon consumers 
premises for the purpose of undertaking wiring or installa- 
tion work.” In consideration of these amendments the 
National Electrical Contractors’ Association has agreed to 
withdraw all opposition to the Bill. 


The Inner Circle.—The time is now not far distant 
when the whole of the Inner Circle and certain extension 
lines will be entirely operated by electrical power. Official 
intimation of the progress that is being mado with the 
work of preparing the system for the supercession of the 
old-fashioned steam locomotive by electrical propulsion 
was given by the President of the Board of Trade in 
answer to a.question by Mr. Weir in the House of 
Commons last week. Mr. Gerald Balfour stated that the 
Metropolitan Railway Company informed him that they 
are proceeding rapidly with the equipment of their part of 
the Inner Circle for electric traction and on a section of 
their extension to Harrow, and that the working of the 
railway by electricity depended upon the completion of 
their generating station at Neasden. Considerable progress 
has been made in this direction, and according to the con- 
tract the power-house has to be finished by the end of the 
year. The Metropolitan District Railway Company expect 
to open a section of their line, six miles in length, between 
South Harrow and Ealing for electrical werking in the 
‘course of a few weeks. The working of the main line by 
electric traction depends upon the date of the completion 
‘of the power-house at Chelsea, which is being pressed 
forward with the greatest possible speed. 


Large Generators. — A correspondent sends us 
information of a large purchase of generators which has 
just been concluded in the States, for the purpose of 
supplying power for the tramways, lighting, and factories 
of a group of cities on the Northeru Pacific Coast. The 
district in question, which lies near to Puget Sound, in the 
State of Washington, is being developed by the Stone and 
Webster combination which is now operating a score of 
companies in North American territory. The present 
order, which has been secured by the General Electric 
Company of America, includes six 3,500-kw. generator 
sete. These will be direct connected to tangential water- 
wheels operated by glacial flow taken from the Puyallup and 
White Rivers. The torrents have their rise on Mount Rainier, 
a volcanic peak rising to a height of 14,500ft. Here are 16 
glaciers covering an area of 100 square miles with a thick- 
ness varying from 100ft. to 1,500ft. approximately, which 
serve as unfailing reservoirs. The generating plant, which 
will be completely installed during the coming autumn, 
‘will develop a total of 30,000 h.p., part of which will be 
employed by the Stone-Webster concern for its traction 
and lighting business—including its interurban electric 
line between Seattle and Tacoma—before the end of the 
‘year. When the glacial flow is fully utilised, it is believed 
that it will be feasible to transmit the electric power 
developed from it southward to Portland in Oregon, and 
northward to Victoria in British Columbia. 
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American Electrochemical Society.—The annual 
meeting of the American Electrochemical Society which 
was held in New York City last month proved an unquali- 
fied success. The papers read and discussed during the 
meeting were of a high order of merit, and were contributed 
mostly by electrochemists of long standing and experience. 
Mr. J. W. Richards, who as an authority on electrochemical 
matters stands foremost in the first rank, was the 
president. The subject of his address was Conditions 
of Progress in Electrochemistry.” From the brief extract 
we have seen of his remarks, Dr. Richards urged 
the great necessity for the establishment of new electro- 
chemical laboratories, which must be put in charge of 
capable men and given time and means for conducting 
research work. He pointed out that there are at present 
in Germany 15 chairs of electrochemistry and 12 well. 
equipped laboratories. In order that advancement might 
be made in electrochemistry new facts must be discovered. 
A theory was merely a statement intended to explain 
certain known phenomena, and to enable the student to 
investigate the subject intelligently and extend his know- 
ledge. Theories should be revised when necessary, as 
nothing was a greater drag upon a science than a rigid 
adherence to an inadequate explanation For the satis- 
factory progress of a science, application should be made 
of the facts to the welfare of mankind, and scientific 
literature should be disseminated more widely, both 
through the publication of the proceedings of societies and 
the scientific and technical journals. Another necessity 
for progress was an increase in vision on the part of the 
scientist of the possibilities of scientific achievement. 


Royal Institution.—The annual meeting of the 
members of this institution was held last Friday afternoon, ' 
Sir James Crichton-Browne in the chair. The annual 
report of the Committee of Visitors for the year 1902, 
testifying to the centinued prosperity and efficient manage- 
ment of the institution, was read and adopted, and the 
report on the Davy-Faraday research laboratory of the 
institution, which accompanied it, was also read. Sixty- 
two new members were elected in 1902, and 63 lectures 
and 20 evening discourses were delivered in that year. 
The following gentlemen were unanimously elected as 
officers for the ensuing year: president—the Duke of 
Northumberland; treasurer—Sir James Crichton-Browne ; 
secretary—Sir William Crookes ; managers—Mr. Henry 
E. Armstrong, Sir Benjamin Baker, Mr. Shelford Bidwell, 
Sir Alexander Binnie, Sir Frederick Bramwell, Bart., Hon. 
Sir Henry Burton Buckley, Right Hon. the Earl of 
Halsbury, Dr. Donald William Charles Hood, Right Hon. 
Lord Lister, Mr. George Matthey, Mr. Edward Pollock, 
Sir Owen Roberts, Sir Thomas Henry Sanderson, Sir Felix 
Semon, and Sir John Isaac Thornycroft; visitors—Mr. 
John B. Broün-Morison, Mr. Horace T. Brown, Mr. Frank 
Clowes, Dr. James Mackenzie Davidson, Mr. Frederick 
William Fison, Mr. Francis Fox, Mr. Francis Gaskell, Dr. 
James Dundas Grant, Lord Greenock, Mr. James E. Horne, 
Mr. Maures Horner, Mr. Wilson Noble, Mr Arthur Rigg, 
Dr. George Johnstone Stoney, and Mr. George Philip 
Willoughby. His Grace, the president, has nominated the 
following vice-presidents for the ensuing year: Sir Benjamin 
Baker, Sir Frederick Bramwell, Bart., the Earl of Halsbury, 
Dr. D. W. C. Hood, Lord Lister, Mr. George Matthey, Sir 
James Crichton-Browne, and Sir William Crookes. 


Vapour Density in Electric Furnaces.—Dr. 
Walther Nernst read a paper before the annual meeting of 
the American Electrochemical Society last month in which 
he described experiments to determine the vapour density 
in electric furnaces. We gather from a brief abstract in 
the Electrical Review of New York that work has been 
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carried out at 2,000deg. C. Porcelain vessels were first 
tried, but these were found not suitable. Iridium was 
then thought of, as it has a melting point of 500deg. 
higher than that of platinum. The metal is, however, 
brittle at low temperatures. A firm of instrument makers 
after two years work recently constructed a Meyer's tube 
of pure iridium, with which the author has conducted a 
number of experiments. The making of this tube is very 
difficult, as the metal had to be forged at white heat. As 
the tube was small, but small quantities of material could 
be worked with, and it became necessary for the author to 
construct a delicate balance. This was done, using a quartz 
fibre. The tube was then placed within a cylindrical tube 
of the same material, having broad circular flanges attached 
to the ends. An alternating current was passed through 
this and brought it up to the desired temperature. To 
determine this, comparison was made of the colour of tho 
tube and some known. source of light which could be 
standardised. This gave indications within 10deg. to 
20deg. C. Satisfactory results were obtained, using quan- 
tities of material as small as 0'2 to 0°1 of a milligramme. 
The work has not as yet been carried very far. In the dis- 
cussion which followed the reading of the paper it was 
pointed out that the usual methods of measuring vapour 
density at ordinary temperatures were far from satisfactory, 
and the obtaining of such excellent resulta with this new 
apparatus must be regarded as a triumph of research work. 
Dust-Arresting Respirator.— We have received 
particulars of a prize which is being offered by the council 
of the Society of Arts for the best dust-arresting respirator 
for use in dusty processes and in dangerous trades. The 
value of the prize is £20, which will be paid either in the 
form of a gold medal or in money. The apparatus will 
be required to fulfil the following conditions: It must be 
light and simple in construction. It should be inexpensive, 
so as to admit of frequent renewal of the filtering medium 
or of the respirator as a whole; or, alternatively, it 
should be of such construction that it can be readily 
cleaned. It should allow no air to enter by the 
nostrils or mouth except through the filtering medium. 
It should not permit expired air to be rebreathed. 
The filtering medium, though it should be effective in 
arresting dust particles, should not offer such resistance 
as to impede respiration when worn for some hours under 
the actual conditions of work. It is desirable that it 
should be as little unsightly as possible. Despite the 
difficulties with which the solution of the problem of an 
efficient dust-arresting respirator is beset, it is hoped 
that the offer of a prize may draw the attention of 
inventors to the matter, so that it may result in the 
production of some suitable piece of apparatus. The 
provision of such apparatus is considered as essential in 
many industries by H.M. inspectors of factories. The 
Secretary of State for the Home Department, the Right 
Hon. A. Akers-Douglas, has expressed his satisfaction that 
the offer has been made, and remarks that “ efficient means 
of arresting dust, without impeding the workman, is much 
wanted.” Full particulars of the competition may be had 
of Sir H. T. Wood, secretary, at the Society of Arts. 
Subways.—Embodied in the annual report of Mr. 
D. J. Ross, engineer to the City Corporation, is some 
interesting information about subways. It is now generally 
recognised that the time is arrived when subways must be 
constructed to carry all gas, water, and electric mains, in 
order to avoid the continual disturbance of the streets and 
the heavy expense and obstruction to traffic involved by 
the present practice. What Mr. Ross has to say on the 
subject bears out the growing importance of such provision 
being made, especially in busy thoroughfares, where traffic 


is heavy and any interruptions are of serious moment. 
Although the total length of the subways beneath the City 
Streets now under the control of the Corporation is only 
about 14 miles, there are nearly 12 miles of gas, water, 
and hydraulie mains, telegraph and pneumatie tubes, and 
electric lighting conduits laid in the subways. The electric 
light and telegraph conduits contain some thousands of 
miles of wires. In addition to these subways there is over 
a mile of subway in the City not under the control of the 
Corporation, which includes the pipe subways in front of 


the Mansion House constructed by the Central London 


Railway. The usefulness of the Corporation subways is 
evidenced by the fact that in the streets beneath which 
they have been constructed no openings have been made 
for access to pipes since they were completed, excepting 
those for taking pipes into the ends of the subways. In 
order to show what would have happened if these mains 
had been laid in the streets, it is mentioned that during 
the year 9,629 workmen and others were admitted into 
the subways for various purposes. As regards the financial 
arrangements, by-laws regulating the charges for the use 
of the subways have been prepared, and are now waiting 
for the approval of the Board of Trade. The success of 
the existing subways may be gauged from the fact that 
the Corporation have decided to provide a new subway for 
pipes beneath the widened portion of Lower Thames-street. 


Birmingham University.—One of the most impor- 
tant adjuncts to the new university buildings at Birm- 
ingham, and one with which the most progress has been 
made, is the electrical power station, which will eventually 
supply the institution with power and light. A rough idea. 
of the magnitude of the work in hand is afforded by an 
article in the Engineering Journal, which is published 
periodically in connection with the university. When 
complete, the equipment of the station will include five 
boilers, two of them being water-tube—a Babcock and 
Wilcox and a Niclaussc—a locomotive type boiler, and 
two Economic boilers for heating the main building. 
There will be seven engines in all, which will be 
mostly used for driving the dynamos. The largest is a 
triple-expansion marine type, by Messrs. McLaren, and is 
coupled direct to a British Westinghouse three - phase 
dynamo. Messrs. Belliss and Morcom have made a gift 
of a 100-b.h.p. engine of their high-speed self-lubricating 
type, which will be direct coupled to a Bruce Peebles 
continuous-current dynamo, and Messrs. Willans and 
Robinson have been equally generous in their gift of a 
100-h.p. triple-expansion engine, which will be direct 
coupled to a Siemens dynamo. A large Premier gas- 
engine, to be mainly used for experimental purposes, 
but which will also supply light and power, will drive 
a multipolar Westinghouse continuous-current machine. 
It is worthy of note that this engine will be used by the 
Gas-Engine Committee of the Institution of Mechanical 
Engineers in their research work. The installation, 
however, includes another gas-engine of 50 h.p. of the 
three-cylinder Westinghouse type for driving a continuous- 
current generator. Among the smaller machines there 
will be a small Diesel oil-engine, a rotary converter for 
changing the three-phase alternating current into direct 
current, and a fan and engine supplied by Messrs. 
Bumsted and Chandler, who are also supplying an air 
compressor and a cooling tower, as well as two feed- 
water heaters. The condensing plant is very elaborate, 
and will be of the latest pattern by Worthington and 
Weir. It is only fair to say that those of the above- 
mentioned firms who were in a position to do so have 
made a complete gift of the whole of their machinery ; the 
others have made very considerable reduction. The 
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installation, in a sense, is quite unique, and will afford the 
engineering student every facility for studying the practical 
side of his profession. 

Engineering Conference. There will be held in 
London, from qune 17 to 19 next, the third of the series 
of engineering conferences instituted by the Institution of 
Civil Engineers with a view to enabling engineers in all 
branches of the profession meeting together for the dis- 
cussion of subjects in which they are mutually interested. 
As on former occasions, the conference will be divided into 
seven sections — ie, Railways; Harbours, Docks, and 
Canals; Machinery; Mining and Metallurgy; Ship- 
building; Waterworks, Sewage, and Gasworks; and 
Applications of Electricity. These sections will be 
presided over respectively by Sir Guilford Molesworth, 
Sir Leader Williams, Dr. A. B. W. Kennedy, Mr. 
E P. Martin, Sir John I. Thornycroft, Sir Alexander 
Binnie, and Mr. Alexander Siemens ; the other officials of 
the Electricity Section being Messrs. R. E. B. Crompton, 
C.B., R. K. Gray, E. Hopkinson, D.Sc., and James Swin- 
burne as vice-chairmen; and Messrs. H. R. J. Burstall, 
A. H. Preece, and J. C. Vaudrey as hon. secretaries. The 
conference as a whole will be presided over by Mr. J. C. 
Hawkshaw, president of the Institution of Civil Engineers. 
The premises of the institution will not be available for 
meetings at the time in question owing to the arrange- 
ments being made for holding the annual conversazione in 
them on June 17 and 18, and accordingly the meetings of 
the sections will be held in neighbouring rooms at the 
Institution of Mechanical Engineers, the Surveyors’ Insti- 
tute, and the Middlesex County Council. The topics to be 


discussed at the meetings, which will extend each day from 


10 a.m. to 1.50 pm, will be introduced by short notes, 
the reading of which will not occupy more than 10 or 15 
minutes, with a view to allowing as much time for discus- 
sion as possible. Among the subjects for debate, which 
will be distributed appropriately among the several sections, 
are the following : “ Apprenticeship in Engineering Educa- 
tion," The Relative Advantages of Overhead, Deep Level, 
and Shallow Subways for the Accommodation of Urban 
Railway Traffic,” Automatic Signalling,” The Con- 
trol and Administration of American Railways,“ 
“The Modern Equipment of Docks, with special 
reference to Hydraulic and Electric Appliances,” In- 
ternal-Combustion Engines for Driving Electrical Gene- 
ratore," “Speeds of Overhead and other Cranes as a 
Factor in Economic Handling of Material in Working," 
„Use of Petrol Motors for Locomotion,” ‘Gauges and 
Standards us affecting Shop and Manufactory Administra- 
tion,” The Comparative Merits of Direct-Current, Alter- 
nating-Current, and Three-Phase Systems for Shipyard 
Purposes,” Steam - Turbines,” Smoke Abatement,’ 


‘Applications of Electricity to Driving Carriages in: 


Towns,” ‘Transmission and Distribution by Single-Phase 
Alternating Current,” Wireless Telegraphy," and “ High- 
Speed Electrical Traction on Railways.” An important 
part of the programme will be the visits which have been 
arranged to engineering works in and around London, 
including several electric generating stations. Although 
the first meeting of the conference proper does not take 
place till the morning of June 17, the proceedings will 
actually be inaugurated the previous night by a meeting 
of the Institution, when Mr. W. H. Maw will deliver the 
eleventh James Forrest lecture, the subject being “Some 
Unsolved Problems in Engineering.” 

Training of Engineers in America.—There is 
published in the current number of the London Technical 
Education Gazette a long report by Prof. W. E. Dalby on 
the American system of training engineers. The report is 


divided into four sections, each dealing with a different 
branch of the subject, and the information given is of great 
interest when compared with the methods adopted for the 
training of engineers in this country. The first notable 
fact is the recognition given by manufacturers in the States 
to the necessity for a sound college training in the principles 
of science, with specialisation in particular subjects. The 
singular unanimity to which all employers prefer a college 
graduate shows that they have discovered that a properly- 
trained man becomes more useful to them ultimately than 
apprentices trained entirely in the workshops. The time 
usually devoted to this college training is from the age of 
17 to 21, the courses lasting four years, with a tendency 
in sbme of the institutions to five years. Particularly 
noteworthy is the fact that only one of the five leading 
colleges in America includes the subject of Latin in its 
entrance examination, and none ask for Greek. The fees 
for tuition are low: The Cornell University charges only 
£25 per annum for the complete course at the college. 
The actual cost of the instruction is £60 at'this institu- 
tion, the difference being met from endowments. What 
we should regard as a drawback to the American 
system in this country is that youths who have managed 
to take their college course find themselves, under this 
system, with a college diploma or degree and no practical 
training except what they have had in -the college 
workshops. All these, to the number of about 1,500 to 
2,000 per annum, would be at least 21 years of age—some 
much older. Here in England very few of them would 
have much chance of entering any workshops unless they 
could afford a large premium. It is just in this one 
particular that the Americans differ so much from us. 
The manufacturers keep an open door for the college 
graduates. They take them on without premium, and, as 
a rule, pay them sufficient to maintain themselves. 
Another important consideration is that age is no bar in 
America. Prof. Dalby says the only qualification which 
gives a youth an advantage when he is seeking admission 
to a works or to an engineer’s office is a college training. 
Thus, in the States equality of opportunity exists to a far ' 
greater extent than it does with us in this country. The 
obvious advantage to the manufacturers of this method is 
that they secure the best-trained brain material in the 
country, and are able to form an opinion on the special 
aptitudes of the men during the first few years with them 
and recruit their staff accordingly. In his general 
remarks on the merits or demerits of the American 
system, Prof. Dalby says that in the best colleges there 
is a spirit at work which keeps them up to the times. 
They try to advance continually. Colleges are enlarged as 
the need arises; modern apparatus is brought in, and an 
endeavour is constantly being made to keep ahead. The 
students work harder and take things more seriously. But 
a careful analysis of the courses of five of the best colleges 
bas convinced him that the difference between the training 
in this country and the States is not enough either way to 
account for the totally different attitude of the employers 
in the two countries. The American course is four years. 
In this country the course is usually three. But in America 
so much time is devoted to instruction in mechanical 
drawing and the workshops that the time devoted to real 
college work—i.¢, training in the fundamental principles 
and training in such things as mathematics, which they 
cannot get when they leave college—is much about the 
same as it is with us. A glance at one of the tables given 
at the end of the report shows that at Cornell, out of 2,850 
hours’ instruction given to their engineering students in 
the four years, only 150 hours are devoted to mathematics, 
and yet 900 are given to workshop instruction and 600 ta 
mechanical drawing. 
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ABERDEEN ELECTRIC TRAMWAY AND NEW ELECTRICITY WORKS. 
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Before commencing a description of the new electricity 
works which were recently ina ted in the city of 
Aberdeen, a few words as to the Royal burgh will be of 
interest. It is situated on a bay between the mouths of 
the Rivers Dee and Don, and occupies the position of the 
premier ¢ity in the northern part of the British Isles. Its 
population of 153,000 inhabitants are noted for their 


tweeds. Last, but not least, the granite quarries in the 
neighbourhood are always busy, and are the source of the 
noise in a great many streets in other towns. We need 
hardly say that all the Aberdeen streets are paved with 


granite. 


The Aberdeen Town Council obtained a provisional order 
for electric lighting in the year 1890, and Prof. Kennedy 
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DEAN OF GUILD LYON, CONVBNER OF THE 
TRAMWAY COMMITTEE. 


business capacity. In fact, there is a certain amount of 
resemblance between their cool, hard-headed judgment and 
the granite with which their city is built. Aberdeen has 
been a Royal burgh since the twelfth century, and has 
always been noted as a centre of learning. Its university 
dates back to Bishop Elphinstone’s time, and celebrated its 
fourth centenary in 1895. In fact, it is claimed for Aberdeen 
that one can there obtain the best education available in 


BAILLIE KEM), CONVENER OF THE GAS AND 
ELECTRIC LIGHTING COMMITTEE, 


^ MR. J. ALEX. BROWN, AM.LER, rr 
ELECTRICAL ENGINEER, ABERDEEN. 7 


was appointed consulting engineer in the first instance, and 
helaid out the original works in Cotton-street adjoining 
the gasworks, from which supply was started in Feb. 27, 
1894. In August, 1893, Mr. Ruthven Murray was 
appointed city electrical engineer and took charge of the 
works till February, 1895, when he resigned to go to the 
Worcester Corporation. He was followed by his assistant, 
Mr. Blackman, who was city electrical engineer from 
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this country, and, as becomes this Scotch city, at the 
cheapest rate. The Aberdeen College has been enriched 
by many endowments, and amongst the more recent gifts 
was the new graduation hall presented by the late Charles 
Mitchell, of Messrs. Armstrong, Mitchell, and Co. Apart 
from education, Aberdeen flourishes as a most important 
fishing centre, whilst around this business are grouped a 
number of kindred industries which give scope for supply- 
ing engineering appliances all over the world. It also has 
extensive manufactories in linen, cotton, woollens, and 
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March, 1895, to June, 1898. Much of the ultimate success 
of the undertaking is the result of the good pioneer work 
done by these two engineers. Mr. J. A. Bell was 
appointed city electrical engineer in July, 1898. In 
1898 the area of supply was largely increased, mains 
being laid to tbe West End of the city and also 
along the quays of the harbour. The Harbour Board 
were obtained as a consumer by the erection of 60 odd 
arc lamps, and they also took power for the working of the 
cranes, bridges, etc. On Aug. 25, 1898, the Corporation 
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acquired the tramways from a private company, and on 
Sept. 21, 1898, the burgh surveyor and the slestrical engi- 
neer were instructed to report on the electrical equipment 
of the Woodside route. This route was in operation by 


It was not until December, 1900, that they passed the 
plans (Fig. 1) for the new works, and while operations had 
been going on in the way of clearing the site prior to that 
date, the contracts for the buildings were not finally let 
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December, 1899, but it was not until 1902 that it was | until April, 1901, although the necessary generating plant 
decided to equip the remaining horse tramways, which | had been previously ordered. | 


were all finished by June 1 of that year. In December, It is interesting to note that Aberdeen is one of the few 
1899, Mr. Bell reported to the Gas and Electric Lighting | towns still remaining with a combined Gas and Electric 


Committee on the necessity of taking steps to acquire ' Lighting Committee, and while there has always been a 
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ound for a new generating station, as the site of the friendly rivalry between the two 5 which has 
tton-street works was inadequate for extensions. Three | stimulated them both, it is to be noted that on the engineer 
new sites were suggested, and after a lengthy consideration | reporting on the necessity, to his mind, of appointing some 
the Council, on April 2, 1900, approved of the recommenda- | architect to supervise the stone and lime portion of the 
tion of the engineer that the Dee Village site be selected. 5 work, that the gas department supplied this want in the 
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person of the assistant gas engineer, Mr. Milne, it being | the burgh surveyor. The result does great credit to Mr. 
rather a boast of the members of the committee that the | Milne, as will be gathered from the elevation of one side 
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of the works, illustrated in Fig. 2. The long delay 
in passing the plans necessitated a temporary wooden 
engine-room and boiler-house, crane, and a temporary 
chimney, and supply was started with these expedients 
on Nov. 2, 1901. The works (Figs. 3 and 4) consist 
essentially of an engine room, boiler - house, pump- 
room, economiser - house, and battery - room, with test- 
rooms and offices over (Fig. 5), the whole of which 
buildings are constructed of granite. The internal finish 
of the offices is as complete as their arrangements, as 
will be gathered from Fig. 6, which shows Mr. Bell hard at 
work increasing the revenue and reducing the expenditure 
of his department. The engine-room as at present com- 
pleted is 126ft. long by 62ft. broad. It is lighted from the 
roof, and has also six large windows facing Millburn-street 
and 12 small windows at the crane level above the boiler- 
house roof. The whole of the walls arc tiled, as is also 
the floor, and the east end of the engine-room is at present 
closed by a temporary wooden gable to allow for extensions. 
The generating sets (Figs. 7 and 8) are erected in one line 
down the centre of the engine-room, the switchboard being 
erected ona raised platform on the south side, and the 
condensing plant placed on the north side of the engine- 
room, on a sub-floor, access to the same being obtained by 
staircases leading off the main engine-room floor. A 20-ton 
electrically-driven travelling crane spans the engine-room, 
the same being supported on columns and girders indepen- 
dent of either of the engine-room walls. The vacant space 
at the east end of the engine-room, where engine founda- 
tions will eventually be placed, is at present used as a fitters’ 
and machine shop. 

The generating sets at present installed comprise two 
Willans-Mavor and Coulson sets, of 200 kw. capacity 
each; one Willans-Johnson-Lundell 420-kw. set; one 
Willans-Westinghouse 420-kw. set; and one Willans-Bruce 
Peebles set of 200 kw. capacity, the latter having been 
removed from the old Cotton-street works. These machines 
are compound wound, and fitted with throw-over switches 
to put in the compound winding when connected to the trac- 
tion board, or they can be run as shunt machines on the 
lighting circuits. One Mavor and Coulson 60-kw. balancing 
set and one Mavor and Coulson boosting set for charging 
the batteries, consisting of one 110-h.p. 440-volt motor, 
coupled direct to two 42-kw. dynamos, are also installed. 
The condensing plant is arranged with a separate condenser 
with air and circulating pump for each pair of engines. 
The air-pumps, which are Edwards's patent, are direct 
driven by electric motors, and the circulating pumps are 
also driven by the same means. The circulating water is 
to be taken from the River Dee, being forced up to the 


whole of the works were carried out by the officials of one | works by a centrifugal pump, as described later. 


committee, without either calling in the city architect or 


The switchboard is erected on the raised gallery (Fig 8), 
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and consists of cast- iron columns and girders supporting | into the boiler-house. The cables are brought up to the 
a glass floor. At present there is a Westinghouse traction | switchboard’ from the cable subway, which enters the works 
board capable of dealing with the present wants of the | from the south side of the engine-room. | 

city, and consisting of six generator panels, eight feeder | The boiler-house (Fig. 9), which is in three bays, is 126ft. 
panels, one load panel, and one Board of Trade panel. | long by 83ft. wide, and is constructed to allow of two lines of 
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FIG. 6. T'he City Electrical Engineer in his Office, one window of which overlooks the Engine-Room. 

The lighting switchboard at present consists of teak panels, | boilers on each side of the centre firing platform. Over 
with the necessary instruments mounted on them, dealing | the centre bay will be situated the coal bunkers to be fed 
with four dynamos, four circuits, and the batteries. This | by a coal conveyor. There is a sub-floor below the firing 
board is the temporary board used in the wooden engine- | platform to which the ash shoots from the boilers are led, 
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Fic. 7. — View of the Engine-Room looking towards the Offices. 


room, and was removed practically in one piece to facilitate | and in which the feed, economiser, and hot-well pipe 
the work of completion. Besides having steps leading down | ranges are situated. It is proposed to have an ash con- 
to the engine-room from the switchboard gallery, the same | veyor to deal with the ashes on this level. The main flue 
connects directly to the gallery running along the whole of | is adjoining the division wall between the engine-room and 
the west side of the engine-room, which gives access to the | the boiler-house, and is 7ft. 44in. by 11ft. Sin. This flue 
shift engineer's office and the main offices, and also leads | leads to the economiser-house, and provision is made for a 
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similar flue to lead from the other range of boilers when | a temporary blacksmiths’ shop, and also a carpenters’ shop, 
erected on the north side of the boiler-house. At present | are erected on a space to be occupied by boilers at some 
there are erected six Babcock and Wilcox water-tube ! future time. 
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FIO. 8, View of the Engine-Room, showing the Traction and Lighting Switchboards. 


boilers, fitted with superheaters and chain-grate stokers, © The pump-room is a glazed brick house at the end of the 
each boiler being capable of evaporating 15, 000lb. of water present battery of six boiler, and contains at present two 
rhour. The main steam-range is erected in the boiler- | Weir pumps capable of pumping 4,000 gallons of water per 
ouse, and branch pipes taken to the various engines in | hour at a speed of 12 double strokes per minute. Below 
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Fig. 9 —The Boiler-Room, 


the engine-room. Provision has been made in the steam- | the pump-room floor is a concrete water-tank capable of 
pipes to feed each 700-h.p. set individually from a corre- | holding over 100 tons of water, and the pumps can lift from 
sponding size of boiler, or to take supply from the main | either this tank or the hot-well, which is situated in the 
range. When feeding direct, the steam does not pass| yard. This pump-room will occupy the centre of the 
into any portion of the main steam-pipe. At present finished boiler-house when extended to its full capacity. 


use this water for condensing purposes. 
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The economiser-house is 49ft. by 35ft., and is situated 
between the chimney and the west end of the boiler-house, 


and contains two batteries of Green's economisers of 480 


tubes each and a by-pass flue of 60 square feet area. 


E EN SER Y 
Fie. 10, — The Cable Subway. 


Above this economiser-house is fitted a cast-iron water-tank 
for the cireulating water for the condensers, which is capable 
of holding 55,000 gallons of water. The circulating water 
for the condensers is to be obtained from the River Dee, 
which is situated 350 yards from the works. Under the 
works grounds there is a concrete culvert 6ft. high by 
6ft. 6in. wide, which encloses a burn running through the 
valley, and also acts as a storm-water culvert for the town. 
This culvert runs down to the River Dee, and after taking 


data for 11 months on the quantity of water Paris odd 
this burn, and in view of some being used at the 


leach- 
fields, above the works, it was not thought expedient to 
It was, therefore, 


f 


= 
m 
L 
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decided to carry an 18in. pipe in the culvert down to the 
pump chamber at the River Dee, where an electric motor- 

iven centrifugal pump will lift water to the works either 
direct to the condensers or to the water-tank above the 
economiser-house. 
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The chimney is 210ft. high by 14ft. inside diameter the 
entire height. Up the centre of the chimney is placed a 
24in. cast-iron exhaust pipe, which is used for exhaust 
steam when non-condensing. The size and design of the 
chimney was the means of producing a good deal of dis- 
cussion in the Town Council, it being originally intended to 


Fia. 11. — The Union Street End of the Subway, showing the Ducts and 
also the Fan for drawing Warm Air into the Subway. 


erect an octagonal chimney of the same capacity as that 
at present installed with Ruabon bricks and buff panels. 
It was decided to spend so much on the elaboration of the 
buildings to preserve the amenities of the district, that it 
was thought by many that for an additional £500 the 
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Fie. 15. Load Curves to show Progress during 1902. 


chimney should be made as ornamental as possible. This 
proposal was, however, defeated, and while the works 
contains & chimney which is quite suitable for all require- 
ments, a great number of the Town Council now regret 
that they did not make it a little more ornamental. 
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The battery-room opens out on the engine-room, and | department. The storage thus provided equals 1,000 horse- 


has also an access to the yard, and has two large doors at | power hours. 
ita north end for the bringing in of material in connection The offices (Fig. 5) are all on the first floor above the 


with the batteries. It is 98ft. long by 44Àft. wide, and | battery-room, with the exception of the weigh-house and 


Fig. 14, —The Aberdeen Tramwajs at Queen's Cross, looking down Albi n Place. 


has at present installed two E P.S. batteries, capable of | time-checking department, situated on the ground floor of 
giving a discharge of 2,200 amperes at 220 volts. A light | the tower at the Millburn-street end of the works. They 
hand-driven crane is erected over each battery for handling | consist of a waiting- room, drawing office, general office, 
the cells, and there is a jib crane outside the two large | chief clerk's office, chief engineer's office, shift engineer's 


LF. 


Fig. 10. A Typical Aberdeen Street, with the Rosette construction for Supporting Trolley Wires. 


doors to unload material from lorries outside. The battery- | office, station engineer’s office, mains superintendent's office, 
room is provided with two large enamelled sinks for | and test-room, with the necessary lavatory accommodation. 
cleaning purposes. Underneath the battery-room is a | At the north end of the block is a large room, which was 
workshop used in connection with the mains and services | intended for a lamp store and motor-testing department 
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only, access being gained to this either from the office 
e or from the yard by means of a staircase. In 
view of the Council not having decided whether the car 
repair sheds shall occupy the space which was left in 
front of the ground for the purpose, it has been necessary 
to erect temporary stores for the whole of the works in 
this room, besides using it as a motor-testing department. 
The cable subway, which extends from the works vid 
Crown-street to a point 180ft. from Union-street, the main 
street of the city, is 2,480ft. long, and the average dimen- 
sions are 7ft. 6in. high by 4ft. 6in. broad. It is fitted with 
cast-iron racks (Fig. 10) spaced every 6ft. Into these racks 
pins are screwed which carry insulators to hold the cables. 
At present it contains 13 feeder and test cables for tram- 
ways and 15 for lighting. All cables at present erected in 
this subway are merely insulated with duplex braiding and 
taped. If required, however, bare copper strip can be used 
with perfect safety. It is electrically lighted. throughout, 
and at the cable chamber in the end is fitted an electrically- 
driven fan (Fig. 10) which is controlled from the works, 
and is run for an hour or two daily to draw in any warm 
air out of the engine-room and keep everything dry. 
Fig. 11 shows the entrance to this cableway from the 
works. This cable subway was built at the same 
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Fic. 1.—Automatic Sewage Pump at Windsor, showing Electric Motor and the Steam-Engine it has replaced. 


time the burgh surveyor's department were constructing 
the main sewer down Crown-street. 


79,655; July, 1902, 101,473; March 18, 1903, 118,731. 
Public and private arc lamps—July, 1901, 416; July, 
1902, 470; March 18, 1903, 618. Board of Trade units. 
generated for all purposes for the last six years—1897, 
317,552 ; 1898, 471,965 ; 1899 (part only), 279,953 ; 1900, 
1,005,505 ; 1901, 1,589,585 ; 1902, 1,859,812; March 18, 
1903, 2,076,019. 

Fig. 13 shows how the load on the works has increased 
during the past year, and also how the tramways have 
improved the load factor. A good deal of interest has 
been aroused in Aberdeen over the charge made for elec- 
trical energy supplied to the Tramway Committee. This 
energy is charged for at cost price, which is arrived at at 
the end of the year’s working. The interim accounts are 
rendered at 2d. per unit until the data from which the 
exact charges to be determined ean be arrived at. The 
method of determining the cost price is briefly as follows: 
The total expenses in the generating works are taken, and 
to this added the interest and sinking fund instalments for 
the year. From the total sum so arrived at a number of 
items are deducted which are applicable only to electric 
lighting—for instance, the capital charges connected 
with the meters, the costs of service work, the cost 
of maintaining motors, etc. These items have been the 


subject of much debate, and from our perusal of the same 


It is constructed of | we gather that, if anything, the result has been favourable 


concrete, and has a bitumen sheeting course between tho | to the Tramway Committee, as they have succeeded in 


concrete and the brick lining. It was designed to carry 
cables suitable for 10,000-h.p. low-tension supply, but it is 
capable of extensions to 15,000 h.p. When the Corpora- 
tion recently visited these works to inaugurate them, they 
were induced to approach the same by means of this sub- 
way. They entered at the manhole at the Union-street 
end of Crown-street, and traversed the whole length of the 
subway, which well merits the attention thus paid to it. 
The present scale of charges for electrical energy in 
Aberdeen are: for lighting, 6d. for the first hour's daily use 
of the maximum demand and 23d. per unit for all subsequent 
supply (this latter charge was reduced from 3d. in July 
last); for motors, heating, and cooking, 3d. for the first hour 
of maximum demand daily and 1d. for all subsequent supply. 
The number of motors, private and hired out, on the mains 
on July 31, 1901, was 126, with an aggregate output of 
485 h. p; on July 31, 1902, it had risen to 216 = 838 h. p.; 
and on March 18, 1903, to 278 = 1,078 h.p. The following 
additional data will be of interest to show the progress of 
the undertaking : Number of consumers—July, 1901, 778 ; 
July, 1902, 950; March 18, 1903, 1,075. Number of 
lamps connected, expressed in 33-watt lamps— July, 1901, 


getting certain items dedueted which, in our opinion, 
should not be. The total of these deductions is then 
taken from the total cost, and the sum left when divided 
by the total number of units sold gives the cost per unit. 
For last year this worked out at 1:83596d. The large 
number of significant figures in this price has a certain 
real value on account of the large number of units con- 
sumed by the tramways. In Figs. 15 and 14 we give some 
typical views of the Aberdeen electric tramway. All the 
old horse routes have been converted for electrical working, 
and we do not know a more pleasant way of getting a 
general idea of Aberdeen than to ride on the top of an 
electric car from the Bridge of Dee to the Bridge of Den. 
Owing to the substantial granite houses in most of the 
streets, nearly all the overhead work is supported from 
span wires attached to rosettes on the buildings. At first 
a certain amount of opposition was raised to this, but the 
inhabitants soon found that a rosette placed out of the 
way on their houses was much preferable to having a pole 
erected opposite their front doors. 

In our illustrations the wires have been thickened some- 
what too much in order that they may be visible in the 
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print, and hence Fig. 15 is rather a caricature on the 
actual appearance of Union-street. Mr. Bell is now 
equipping for the Corporation other extensions of the 
tramways within the borough boundary. A local company 
has been formed to provide tramways in the surrounding 
districts, and has already secured powers for two lines on 
the opposite side of the city. After considerable negotia- 
tions the company has also secured terms from the Cor- 
ration for dpi. ik hts for their cars over the city 
es, and it is quite likely that power to work the outside 
lines will eventually be bought from the Corporation. 

In conclusion, we have to thank Mr. Bell for his kind- 
ness in furnishing the bulk of the above particulars and for 
showing us Scand his most interesting works. They have 
been erected entirely to his designs with Mr. Milne as 
architect, and they are a great credit to all concerned. 
When judged from the Scotchman’s point of view of cost, 
they have entailed no additional expenditure for pro- 
fessional advice. We need only add that they are 
designed not only to meet the requirements of the present 
day, but also with every facility for extension to meet all 
probable demands in the future. 


AUTOMATIC SEWAGE PUMPING AT WINDSOR 


The advantages which electric motors have over steam 
power for driviug pumps which have to be worked for short 
periods only are very great. These advantages are much 
enhanced when the pumps are suddenly required in the 
event of storm water coming down the sewers, and in 
such cases the automatic electric system is really the only 
feasible one. An example of what can be done in this 
respect is described below. The work in question carried 
out at Windsor has been designed by Mr. A. E. Farrow, 
engineer to the Windsor Electric Installation Company. 

The pump, illustrated in Fig. 1, was formerly worked 
with a steam-engine, and electrical driving looked upon by 
authorities as an experiment. The company, as our readers 
know, supply electrical energy in Windsor and Eton, and 
have agreed to a six months’ trial, after which comparisons 
are to be made as to the annual cost. We understand that 
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motors are started and stopped is illustrated in Fig. 2. 
The essential details may be described as follows: A lead 
tube is taken from storage tank to engine-room, and at 
tank end there is a cast-iron bell shaped casting in tank, 
and at engine-room end the pipe is sealed to a series of 
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Fic. 2. —Automatic Switch Gear for the Pump Motor. 


corrugated boxes, which are closely contracted when the 
sewage-tank is empty. As the sewage rises the boxes 
expand, and by means of a toothed rack and wheel 
operate the switch, and by means of a dashpot and weight 
gradually cut out resistance in armature circuit. As 
soon as the tank is empty the bellows contract suffi- 


Fig. 5, — Electrically-Driven Fan for Extracting Sewer Gas from the Windsor Sewers, 


there is likely to be a saving of at least £80 per annum 
over previous cost of doing the same work by steam- 
engines. Fig. 1 also shows a 10-h.p. Westinghouse shunt- 
wound motor driving a pump which usually requires 
54 h. p. In the event of heavy rain the speed of the 
pump is increased, and then 9 h p. is required to work it. 
The other pump, driven electrically, is worked from a 
74-h.p. motor. The automatic switchgear by which these 


ciently to throw over the weight, and this breaks the 
main circuit first, leaving the field excited from the motor 
armature, thus not damaging the insulation of the field 
winding by induction. This apparatus, unlike the usual 
self-starters, does not use any electricity for operation of 
same, the whole being worked on pneumatic principles. 
Fig. 3 shows an electrically-driven fan which has been 
installed by the company for driving foul air from the . 
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sewers. It is pleasing to find that at Windsor the autho- 
rities are working in a business-like way with the electric 
lighting company, which has done such good work in the 
town. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulse should be carefully written to d cras. mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 
581. A recent specification for concentric cables states that ''Th 
design must be such that the loss of E.M.F. in the same length 
of cable, with an alternating (85:5 cycles per second) or con- 
tinuous ourrent of similar quantity, will not differ more than 
5 per cent.” How could this requirement be met ?—E. R. M. 
582. Explain the action of the meter shown in diagram, which 
consists of an aluminium disc rotating about a vertical spindle, 
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having two series coils above and a pressure coil below as shown, 
the latter coil being in series with the compensating coil, which 
overcomes the statical friction. —G. R. G. 
ANSWERS. 

Question No. &74.—The day load in a small alternating station is 
about 5 kw., and has to be done by a 50-kw. set. Which 
would be the most economical way of running with this load: 
non-condensing, or concen into an inde idoak steam driven 
t condenser capable of dealing with 10,0001b. of steam per 

our. 

Anewer to No. 574 (awarded "Ts. 6d.).—An engine or 
a number of engines fitted with a direct-acting dependent 
ar dare and condenser will usually work more economically 
with the condensing ed in full operation than 
when they are not in use. It is conceivable, nevertheless, 
that in an isolated case there may be such a light load on 
the engine that the work required to drive the air-pump 
may be sufficient to dissipate the economy due to con- 
densing. Asa general 5 however, it may be laid 
down that an engine will work with better economy when 

condensing than when non-condensing, whatever proportion 
of the full load is being driven. 

In the case under consideration the conditions are 
certainly abnormal, and there is reasonable cause for 
doubting the economy that would be produced by con- 
densing. The ordinary day load is ony one-tenth of the 
load for which the engine was built. e may reasonably 
assume that the latter load is about the economical one, 
and not the maximum load the engine is capable of driving. 
If the leading particulars of the engine had been given, 
this could have been readily determined. Allowing that 
when developing the full load of 50 kw. the cut-off occurs 
even fairly late in the stroke, it is evident that when 
developing 5 kw. there must be a very early cut off indeed, 
consequently the jnitial condensation must be extremely 


high. Now, the condensation in the cylinder of an engine 
is some function of the difference between the highest and 
lowest temperatures obtained in the cylinder, or, in other 
worde, to the range of temperature. Evidently the range 
of temperature will be greater when condensing than when 
non-condensing, consequently there will be more condensa- 
tion produced under the latter condition of working, and it 
ma extremely high. 
urther, the condensing plant is suitable for an. engine 
plant capable of developing about six times the horse- 
wer of the present plant, with the result that the con- 
enser plant engine is large relatively to the main engine. 
The condenser plant engine, therefore, will consume a 
relatively large volume of steam in order to produce the 
vacuum in the condenser. The increased condensation 
when condensing, and the heavy demand for steam by the 
condenser plant engine, both operate in the same direction, 
and may more than counterbalance the economy arising 
from the vacuum in the cylinder. These considerations, 
therefore, laad to the conclusion that, in spite of the general 
rule, it may be in this instance more economical to work 
non-condensing with the light load. More than this 
cannot be affirmed, as there are so many unknown factors 
operating concurrently and considerably modify the effect 
of each other. The combined effect, therefore, cannot be 
concluded with any degree of accuracy from theoretical 
considerations, and only a direct test will determine the 
point.—G. Y. T. | 


Answer to No. 574 (awarded 78. 6d.).—The point to b 
considered is, whether there is leas loss in running the. 
engine non-condensing than by driving the condenser. As 
the querist does not say if the engine is single or if it is 


Fic. 1. 


compound, we will consider the twe cases. Fig. 1 will 

ive an idea of the diagram that would be obtained from 
a single-cylinder engine running non-condensing on a very 
light load. ; Fig. 2 "lin ms from the two cylinders of & 
compound engine running under like conditions. In both 
cases the shaded part is negative, and must be deducted 
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Fic. 2. 


from the unshaded pan of diagram to obtain a knowledge 
of the actual work done on the piston by the steam. In 
each case it will be noticed that when exhausting to the 
air the pressure is considerably below that of the atmosphere. 
From these diagrams one might be apt to at once say, by 
all means use the condenser. Without, however, knowing 
more about the engine than is given in the question, and 
not knowing the amount of steam required to drive the 
surface condenser, it is impossible to do more than suggest 
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the points to be taken into consideration. If the condenser. 
is running for any other p by all means run con- 


densing ; but if it has to be run for the load of 5 kw. only, that. 


is another matter, With a load of 5 kw. the steam con- 
sumption will be about 300lb. per hour, so that the con- 
denser will only be running at a little over 3 per cent. of 
its rated capacity. Thus we may take it that the efficiency 


will be very low. Diagrams should be taken from: the. 


engine both when running condensing and non-condensing, 
and the cost of running the 5 carefully worked 
out. The most advantageous method will then be apparent 
by comparison. M. M. 

Answer to No. 574 (awarded 58.).— In the above case the 
steam ar at so light a load may be taken at 45lb. 
per indicated horse-power hour when running non-condens- 


ing. It will be neeessary in this case to bear in mind that 


the condenser being designed fer much greater 

than the full load of the set under consideration, it will on 
so light a load be working at a very low efficiency, and the 
case under consideration is a g 
eleetrically-driven auxiliary plant. Owing to the fact that 
the effeet of the'condenser is produced on that portion of 
the steam consumption which is not dependent on the 
power developed— viz , that used in overcoming the friction 
of the engine, eto.— the saving in steam consumption 
inoréases as the load on the engine diminishes, one authority 
giving the saving as 18 per cent. at full load to nearly 


60 per cent. at very light loads. In this case it will be 


taken at 50 per cent., and this will reduce the steam 
5 to about 23lb. per indicated horse-power per 
our. l 

Against this saving must be set the cost of the steam 
used to work the condenser, and, as mentioned above, the 
load for the condenser will be extremely light, the steam 
necessary to work it will be taken as that ne to 
work it, wher the set is working at ite full ioad of 50 kw. 
A safe estimate for the amount of steam to work the con- 
denser is 4 per’ cent. of the steam used by the engine. 
Taking steam consumption of the set at full load to be 
50lb. per kilowatt-hour, this gives 30 x 50 1, 500lb. of 
steam per hour. Four per cent. of the above amount 
= 60lb. of steam per hour to work the condenser. At 
5 kw. the efficiency of the set will at the best be 50 per 
cent.; 5 kw. =6°7 elh.p. This wil require 6'7 x 2 
= 13°4ih.p. from the engine. We can now tabulate the 
results—both condensing and non-condensing—and this 
will enable us to decide which of the two methods of 
running is the most economical: 


Remarks. Non-condensing. Condensing. 

| I.H.P. 15:4 13:4 
Steam cousumption per indicated 

he- power. per hour b. 231b. 
Total-steam used per hour. { da rs 
en used to bah oaren deese) — iid ^d 

otal steam y engine per 2 x 

jt) JN 6051b. = 368 ˙2 
Saving due to condensing ............ 605 - 5688 = 89 Elb. of steam 


per hour, or 37 per cent. 


From the above statement it is evidently most economical 
to work condensing.—W. T. W. 


Answer to No. 574 (awarded 58.).— For a complete 
answer to this question there should be taken into con- 
sideration what the difference under the two conditions 
would be as regards cost of coal consumption, oil, water both 
for steam raising and condensing, attendance, and wear and 
tear of machinery. However, from the form of the ques- 
tion, it appears that most probably the consideration of 
coal consumption is most important, and the point to be 
considered is whether there will be any reduction in coal 
consumption by running condensing, and whether this 
reduction will more than cover the coat of oil for the 
independent steam-engine driving the surface condenser, 
the other pointe being comparatively negligible. 

It would be a simple matter at the station to see how 
the steam consumption under the two oonditions was 
affected if it is easily possible to measure separately the 
condensed steam from each engine. The measurements 
made should be: (1) steam required for independent con- 
denser plant, when working at lowest possible. speed 
quilicient to produce efficient; vacuum ; (2) steam j 


‘measurement as (2) except that steam sh 


argument in favour of 
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for alternator engine condensing ; (3) same 
be throttled 
between exhaust and condenser to such an extent as to 
make the cylinder pressure during exhaust average as 
nearly as possible a&moepherio, steam indicators being kept 
working for this purpose. 

Measurement (3) gives consumption that would occur 
while working non-condensing. These measurements 
should be carried out successively and repeated once or 
twice, each measurement taking a few minutes—say, 10 or 
15. The output in kilowatte should be watched, but small 
changes will not practically aftect the result. Unless the 
consumption in (1) and (2) together is distinctly less than 
that in (3), say by at least 50lb. per hour, the coal 
consumption corresponding being a little more than one- 
tenth of this-probably, it could hardly be considered any 
economy to work condensing. 

Any attempt to decide on the most economical course 
without obtaining any experimental data must necessarily 
be rough, but probably the following figures are some- 
where near the truth: independent condenser plant, 80lb. 
per hour; alternator engine working condensing 500lb. 
per hour, non-condensing 400lb. per hour. The use of 
the condenser is not justified, and no doubt the engine 
cleaner would regard this conclusion with satisfaction.— 
SUPERHEAT. 


Question No. 575.—Is it customary for electric light companies to 
charge a consumer with the lose of current due to having it to 
transform from 2,000 volts down to 200 volts in order to oblige 
the company, as they have no low-tension mains at hand! ‘The 
igh-tension mains are about 50ft. from the oustomer's main 
switoh and fuses. | 

Best Answer to No. 575 (awarded 10s.).—Undertakers 
are authorised to supply electricity at a standard pressure 
or pressures, which must be fixed by them before supply 
commences ; and before giving a supply to any consumer 
the undertakers must declare to such consumer the 
standard pressure at which they propose to supply energy 
at his terminals. This pressure cannot excced 250 volts 
alternating, and in this case the consumer is entitled to a 
choice of two different pressures, one of which is approxi- 
mately half the other. This being so, the undertakers 
cannot charge the consumer directly with the loss of 
current due to transformation, and it is certainly unusual 
for such a pro to be made. 

Before acceding to a demand for supply, however, the 
company can request certain tees, without which 
they are not compelled to supply. Provisional orders 
granted under the Electric Lighting Act of 1882 contain a 
elause providing that the undertakers shall, upon being 
required to do so by the owner or occupier of any premises 
situate within 50 yards from any distributing main in which 
they are required to maintain a supply of energy, give 
and continue to give a supply of energy to such premises 
in accordance with the provisions of the order upon the 
following conditions: The cost of so much of any electric 
line as may be laid upon the property of such owner or in 
his possession, and of so much of any such line as may be 
laid for a greater distance than 60ft. from the distributing 
main shall be defrayed by the owner or occupier. The 
owner or occupier shall serve notice upon the undertakers 
specifying the premises in respect of which supply is 
required, the maximum power required to be supplied, 
aad also state when the supply is required to commence. 
A written contract must also be entered into if required 
to continue to receive and pay for a supply of energy for 
at least two years of such an amount that the revenue 
arising from same shall not be less than 20 per cent. 
per annum upon the outlay incurred in providing the / 
necessary electric lines, and to give security for the 
payment of all moneys which may become due. , 

It appears, therefore, that, providing Enquirer” is 
willing to comply with the foregoing conditions, and the 
main in question is a distributing main within the mean- 
ing of the company’s provisional order, he can demand a 
supply of energy from the company at a pressure of 
200 volts.—E. D. W. 


Answer to No. 575 (awarded 55.).—Although an electric 
light supply company is legally bound to give a supply to 
anyone who demand it within their compulsory area, aud 
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at the ordinary cost per unit, there are one or two cases in 
which the supply ny refuse to give a anppiy unless 
the consumer will undertake to stand part of the pat of 
the plant (such as service lines or transformers) necessary 
to supply him. As a general rule, where the interest on 
the cost of installing the plant necessary to supply a con- 
sumer is likely to exceed the profit to be made by supply- 
ing that consumer, it is usual for electric light companies 
to ask the consumer to bear part of the cost of. such plant, 
or of the losses sustained in working it. The following 
may be taken as three typical cases in which the above rule 
would probably be brought into force: | 

(a) Where the prospective consumer has merely a very 
light and short-hour load to offer, and is so situated that 
there would be no prospects of further business for the. 
supply company in that direction—.g., an isolated farm- 
house requiring, say, 12 to 20 lights, and situated about 
50ft. or 40ft. from the high-tension transmission mains of 
one of the big light and power supply companies, but being. 
some distance from any transforming point or low-tension 
distributors. 

(b) Where the consumer's premises are more than 60ft. 
from the distributing mains, or where the serviee lines 
would run through private property. Should such a eon- 
sumer, however, be situated near to other probable oon- 
sumers, the supply company will generally run a distributor. 
on the chance of obtaining further consumers in that. 
locality. In such a case, of course, no charge would be, 
made to the original consumer for the distributor or 
transformer, if necessary. ; 

(c) In the case of a consumer demanding a supply for 
stand-by purposes. In sueh a ease the supply eompany: 
might be put to great expense (especially if the possible. 
demand is at all heavy) for such items as service lines, 
meters, ete. Obviously, if the consumer should only use. 
the eurrent from the company's mains for a few hours 
during the quarter, or perhaps not at all the money 
invested in the a tus neeessary to give him a supply 
would be simply dead capital. It is usual in such cases to 
stipulate that the minimum amount payable to the con-, 
sumer to the supply company shall be equal to a reasonable 
amount of interest, say 10 per cent., on the cost of installing 
the apparatus necessary to give him a supply. Such a. 
charge is merely a reasonable and j ustifiable charge for 
the privilege of having a stand-by to their own private 
plant.—W. T. W. 

Answer to No. 575 (awarded &s.).—It is not customar 
for electric light companies to charge the consumer with 
the cost of transforming the current from one voltage to 
another except in special circumstances, and then it is 
-always a case for mutual arrangement. There are very 
few cases in this country, so far as I know, where any 
such arrangement has been made. It would appear from 
the wording of the question that the company’s low-tension 


mains are at some considerable distance from the consumer's | 


premises, whereas their high-tension mains pass compara- 
tively near. 


The position of the consumer is, therefore, as follows. 
He has two courses open to him: (1) to come to some 
ment with the company which will be mutually | 


satisfactory ; (2) to guarantee to the company a minimum 


consumption of current per annum such that the cost of 
this current shall be equivalent to 20 per cent. of the cost . 


of laying the necessary mains, etc., to give the consumer 


supply at low voltage, and this sum must be guaranteed 
for not less than three years. 


In some cases—and I presume from the question that. 


this is one of them—the former-course would be the better. 


In ene case I have in mind the voltage of supply was 
te. The 


200 volta, and the consumer desired 100 vo 
arrangement that was eventually arrived at by mutual 


agreement was that the consumer should provide his own 
transformer, and should bear out of his own pocket the | 


loss due to the transformation of the energy from 200 to 
100 volte. 


case is, of course, rather different to the | & 


The present 
above, and before the consumer decides on a course to 
adopt it would be advisable for him to find out how much 


the loss in transformation will cost him, and how much his 


bill for lighting, exclusive of this loss, would amount to, 


and then to compare this with what his bill would have to 
be if he had to guarantee an annual payment equal to 
20 per cent. of the cost of the mains necessary to connect 
him to the low-tension supply, or the cost of the trans- 
former and short length of mains, etc, to give him a 
separate low-tension supply. It has been assumed, of 
course, that the consumer is within the area of supply, and 
that the company are working under a provisional order. 
If this is not the case, the consumer can F do his best 
to make good terms with the company.—A. 


CITY OF LONDON. 


The report on the works ensonted by the Public Health 
Department of the Corporation of London during the year 1902 
by Mr. D. J. Ross, M. I. C. E., includes the following: : 

** Klectrec [nghting.— The lighting of the main thoroughfares 
of the City with arc os ee ee through the year. The 
number of these lamps in lighting at the end of the year was 
507. The oost of each is : annum. The number of 
defective electric lamps observed during the year was 854. 
The returns of these defects are made daily to me by the 

lioe, and the City of London Electric Light Company is fined 

or each failure. The Oharing Oroes and Strand Electricity 


Supply Corporation, Limited, proceeded. 5 the year 


with the laying of their cables: and conduite and the construc- 
tion of the manholes and boxes in oonnection with the supply 
of electrical energy to premises in the City. These works heve 
been carried owt principaliy im the northern and eastern 
portions of the A They have caused very great incon- 
venlenoe to the traffic generally, and have required the greatest 
vigilance on the part of your engineer and staff to see that 
the regulations made by the Corporation with rd to these 
street openings were properly complied with. The company 
have completed the work of laying their trunk mains from their 
new generating station at Bow to their various sub-or distributing 
Stations in the City. 

“T —Although the work in connection with the 
General Post Office telephone system, as far as the opening of 
the roads, was practically completed in 1901, great complaints 
have been made of the inconvenience caused by the frequent 
and long-oontinued opening of the street boxes giving acoess to 
the conduits and cables. Regulations were framed. by the Cor- 
poration whereby these boxes were to be opened (except iu 
cases of emergency) only between 8 p.m. and 8 a. m.; but to 
meet the wishes of the General Post Office authorities these 
have not been unduly pressed. The Corporation have now 
decided to abide by their. regulations, in order that the incon- 
venience to the public may be remedied. | 

„% Overhead Wires.—There are now 75 5 firms and eight 
companies, in addition to the Post Office, owning overhead 
wires in the City. The number of wires fixed overhead has 
steadily increased, and many new lines have been added during 
the past 12 months. There are now upwards of 51,000 over- 
head wires in use in the City. Owing to the absenoe of any 
heavy snowfalls in the Oity during 1902 there have been no 
large breakages of overhead wires, as was the case in 1900, 
the inspection and supervision of previews years having to a 
great extent eliminated old and defective material. It has been 
found, however, that some owners of overhead wires do not 
regularly examine their wires and attachments, etc., and a close 
watch has to be kept on these. 

The statutory monthly returns of work done have been 
regularly supplied by the owners, and all attachments and 
supports are now labelled, and can be readily identified. A list 
is given showing the number of notices of defective plant or 
contraventions of the by-laws under the London Overhead 
Wires Aet, and also those of broken and fallen wires, which 
have been given by the inspector to the various ownere, 
all of which notices have been since complied with: 225 were 
due to defective material and 68 to broken wires. The value 
of the Corporation by-law insisting on the proper labelling of 
all overhead wires has been apparent in the case of many fallen 
wires reported by the police, the imspeotor being able to ascer- 
tain the ownership by the identification marks, and by this 
means obtain the immediate repair or removal of the wire. In 
view of the large amount of overhead plant the various oom- 
on Account 


to the Streets Committee. Same of these were in auch à con- 
dition as to constitute a danger to the public, as no information 
being to hand of their existence, they were only discovered by 
careful inspection.” 
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A BAD LOT. 

What a pity it is that so many people take every oppor- 
tunity that presente iteelf to them of blackguarding their 
own country. According to one man’s evidence before the 
Departmental Committee on Electricity in Mines—which, 
however, we are thankful to say was flatly and empbati- 
cally contradicted by another witness—the British factories 


are all behind Continental and American factories in their 


ability to provide the electrical apparatus required for 
mining work. Has not this sort of thing gone far enough, 
or are these statements really due to ignorance? We cannot 
even infer in this case that the witness was ignorant or 
incompetent. Everybody who has interested himeelf in 
mining work or machine driving knows that his experience 
and knowledge are very great, so that without the aid of 
hypnotism it becomes impossible to understand such 
conclusions. At the present time there seems to be 
two fashionable crazes, both directed against the 
competence of Englishmen —one is as to technical 
education, the other is as to ability to design and construct 
machinery. We mention two crazes, but bow to criticism 
which says we ought to allude to cause and effect, and 
that our inability to do this or that—if it existe—is due to 
the lack of education—if it existe. Since the time of Dr. 
Birkbeck’s inauguration of a crusade for technical educa- 
tion and the damnatory attitude of all thinking men at that 
time—the early part of last century—it is singular, but itis 
true, that the crusaders have but one object—anathema of 
all that is. Surely we have advanced somewhat since then, 
but no credit is ever given for such advancement. Will 
some of the never-see-anything-right-kind of men spend a 
little time in looking around and getting up definite infor- 
mation? We can build railroads and bridges and loco- 
motives and stationary engines and other similar things as 
well as any nation in the world. We are taunted with the 
lack of automatic machinery ; but the best tools, automatic 
or otherwise, are still made in this country. We are told 
we cannot build dynamos; but again such a statement is 
wrong, and you cannot get better machines abroad or 
larger than you can get here. It seems impossible for 
some people to believe that a British-built ship, equipped 
from British factories, can be as good as one from 
another nation’s shipyard; and so the game goes on. 
| Accept the view that education is the crucial point, 
and that superiority of design and construction would 
necessarily follow upon proper education. So far as we 
can glean from the talk or writings of educationalists, they 
cannot definitely tell us what education they want. All 
| they ask for is money, the creation of schools, and the 
payment of masters. In fact, the cry comes mostly from 
those who want to be professors, or from professors who 
want endowment. From Dr. Birkbeck’s time till the 
present even education is better somewhere else than at 
home. It is a wonder we are so slow. We ought to 
know all this, and ought, if it has been proved correct, 
to have mended our ways long ago, but What is 
the panacea of the educationalists? Cram and the 
passing examinations. In most cases they tar their 
pupils with the same brush, and expect an angelic 
result, which they do not get. They forget or do 
not know that every man in the world of business 
is a selected man, and needs a selected training. 
Unfortunately, the man mostly has to gain his special 
knowledge under great difficulties and at a great 
cost of time, the mistake having been made that 
none of his teachers ever thought of training him to 
specialise. Fundamentals are necessary. All pupils should 
be taught fundamentals. Then teach specialisation, and 
there will not be much danger of going one better. 
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BIRMINGHAM AND ITS TRAMWAYS. 

No, we are not going to inflict further discussion of this 
matter on our readers; only to try and put a point right. 
We said on p. 630 of May 1 that the worst system for a 
municipality to follow was “ to find the capital for someone 
else to spend.” An extract from Mr. Garcke’s letter to 
the shareholders of the City of Birmingham Tramways 
Company will make the point clear that the purchase of 
everything except rolling-stock would be effected 
by the Corporation at the cost, by way of interest and 
sinking fund, of the companies.” This means that the 
Corporation provide the capital and spend it as they 
think fit in the construction of the tramways (except 


rolling-stock), and do not find the capital for the company 


to use in the construction There is a distinction in the 
two cases, and the point ought to be made clear 


CORRESPONDENCE. 
“ One man's word is no man's word, 
Justice needs that both be heard." 


TESTING. 


Sır, —Replying to A. J. S., I should like to observe 
that I expected even a novice to have included in bis 
elementary electrical education the study of the earth 
question he alludes to. He will notice in the paragraph on 
* taking the resistance of submarine cables," that I allowed 
for earth disturbances in the test. Now, this is really only 
local effect caused either by atmospheric conditions acting 
inductively by volcanic disturbances, or by chemical effect 
of different strata of the earth's substance, which by either 
cause sets up constant transient currents, but with regard 
to allowing for the resistance of the earth as part of the 
circuit, it is not allowed for, as the earth is at zero 
potential; therefore, as there is no difference of potential 
between the two points, there can be no resistance. 

It will, perhaps, belp to clear matters up if I explain 
that in the test referred to the far end of the conductor is 
put to the iron sheathing, and the earth side of the battery 
at the testing end also connected to the sheathing of the 
cable, but as the sheathing is earthed it is at the same 
potential at any point. 

With regard to the paragraph on taking insulation of 
cables," perhaps the following explauation will make things 
clear: Suppose we take two cables, the specific insulating 
5 of No. 1 being much higher than No. 2, but that 


o. 1 cable has such a slight microscopic fault in it that 


it does not affect the test as regards megohms,” but only 
destroys the effect of electrification. No. 2 cable is now 


tested, and its insulating properties in megohms is 


lower, but the normal percentage of electrification present. 

Now, when these two cables are put into use, should 
there be any surges caused in the cables by quiokly 
5 an inductive circuit or an alternating system, 

o. 1 cable will in all probability be ruptured at the spot 
indicated above with less volts than would be necessary to 
break down cable No. 2. This is explained by the fact 
that the charge in any condenser does not reside in the 
two coats, but in the insulating medium, and during the 
presence of the charge this medium is under mechanical 
strain. Electrification may thus be explained on the 
above hypothesis as the following: that when the test 
current is put on, the molecules of the dielectric are 
disturbed as a result of setting up energy by the medium 
of electrostatic lines pervading that medium, but as 
they ually recover into their original position of 
distribution they retard any further charge and the cable 
apparently increases in resistance. So that the leakage 
through the insulating medium of a cable in perfect 
mechanical condition is brought about by charging the 
opposite coat (which is the earth) through the medium of 
aleateostatis lines of force, which should, theoretically, 
decrease through an indefinite period, assuming that the 
amount of decrease become less through any unit of time, 
but in a faulty cable the leakage passes, not through ether, 
but through matter, therefore the amount remains con- 


stant at any moment, coincident with the conducting 
properties of the fault remaining constant. 

I may suggest that to set his mind at rest on this point 
“A J. S.“ should try the following iment. Take a 
condenser consisting of a glass vessel with a metallic 
coating, one fitting closely inside and the other outeide. 
Now charge the condenser and remove the inner and outer 
coats without letting them touch, and when these are 
removed bring them together, and he will find that there 
is not the slightest sign of a charge in either coat. While 
they are thus removed the glass tumbler should be put in 
the rays of polarised light, and he will find that it affects 
the rays precisely as a piece of glass under ordi 
circumstance does when forcibly bent with the hands. 
far we can safely assume, that the charged glass is under 
mechanical stress so long as it retains the charge. The two 
coatings are now replaced and connected together with 
discharge rods, and immediately a sharp report is heard as 
the glass dissipates its charge, or, in other words, as the 
molecules reset themselves in the original distribution. 

The above should also clearly explain to “A. J. S.“ the 
fallacy of applying Ohm's law to electrostatic forces.— 
Yours, eto., W. DALTON. 


Newoastle-on-Tyne, May 4, 1903. 
rrr EE ETERS SIA AEE ST rud 


FORTHCOMING EVENTS. 


Fripay, May 8. 

Physical Society. At 5 p. m., ordinary meeting. Papers: 
„A Spectroscope of Direct Vision aud Minimum Deviation, b 
Mr. T. H. Blakesley; Mathematics of Bee's Cells, by Prof. 
Everett; The Coloured Map Problem, by Mr. W. H. Price; 
' Note on the Construction and Attachment of Galvanometer 
Mirrors by Dr. W. Watson. 

Iron and Steel Iustitute. At 7 for 7.15 p. m., annual dinner, 
Hotel Cecil. 

Rontgen Society.—At 8 p. m., exhibition evening. 

Monpay, May 11. 

Institution of Mechanical Engiueers (Graduates Association).— 
At 7.30 p.m. Paper: Grabs, by Mr. F. W. Howl. 

Society of Arts.—At 8 p. m., Cantor Lecture. Mechanical Road 
Carriages,” by Mr. W. Worby Beaumont. (Lecture III.) 

Turspay, May 12. | 

Royal Institution.—At 5 p.m., Prof. G. H. Darwin on The 

Astronomical Influence of ‘Tides.” (Lecture I.) 
TuuRsDAv, May 14. 

Institution of Electrical Engineers.—At 8 p. m., at the Society 
of Arts, ordinary meeting. .Adjourned discussion on pepeni- 
Applications of Electricity in . and Shipbuilding 
Works, by Mr. A. D. Williamson; and Electric Driving in 
Machine Shops, by Mr. A. B. Chat wood. 

Fripay, May 15. 

London County CounctlL—At 3.50 p. m., inauguration of the 

Tooting- Westminster section of the South London Tramways. 
SaTURDAY, May 16. 


Institution of Electrical Engineers (Students’ Section). — At 
10 a.m., visit to the works of Messrs. Elliott Bros. 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission appointed to enquire into the queron of 
London traffic resumed its sittings at the Westminster Pa Hotel 
on the Ist inst., under the presidency of Sir David Barbour. . 
Mr. W. H. Dickinson, chairman of the Special Committee on 
Locomotion of the London County Council, was the only witness. In 
answer to the Ohairman, he stated that a special committee was con- 
sidering the whole question of locomotion, and later it would empower 
witnesses and various officers of the Council to give evidence. At 
present, however, it was understood that the Commission only desired 
to consider the question of the establishment and powers of a special 
tribunal. The question of the nocessity for such a tribunal was not a 
new one, but had been considered very many years ago. The witness 
gave the T of events since the proceedings before the Select 
ommittee of the House of Lords on London Railways in 1863. 
The only approach to any general investigation, according to the 
report to the London Oounty Council by its special committee, 
was that held in 1901 before a joint Select Committee; and their 
report was clearly indicative of the fact that they did not think 
Parliament should pass the schemes before them without attaching 
to them important deviations from the present law. That joint 
committee was disposed to agree with the views of the Oo 
tion and the London County Oouncil that in some way there should be 
a more direct control and supervision of all projects for such under- 
ground railways. The witness, continuing, said that the net result of 
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the 32 Bills proposing 109 miles of new lines, and containing pro- 
als for raising capital amounting to £56,000,000, was that the 
ollowing were authorised: Brompton and Piccadilly, Charing Cross, 
Euston, and Hampstead, Great Northern and City, Great Northern 
and Strand, and Great Northern (No. 2) within London, making a 
total, deducting merely deviation lines, of three miles seven furlongs ; 
and outside London the Edgware and Hampstead, a distance of five 
miles seven furlongs. The total capital was £6,813,000. The circum- 
stances pointed to the necessity of the whole question of under- 
und railways being considered beforehand and some general scheme 
eing settled by which the lines should be made. He gave the following 
suggestions of the Council with regard to the constitution and powers 
of the proposed tribunal as formulated by the Council’s special 
committee: ''(1) That a permanent tribunal be established (a) to 
consider all tube or other railway schemes of a local character which 
may be proposed; (b) to consider and suggest alternative schemes or 
extensions of such schemes so as to bring all schemes into conformity 
with some uniform and comprehensive plan of transit throughout 
London ; and (c) with power to issue provisional orders to be subject 
to confirmation by Parhament. (2) That the tribunal consist of 
five members. (5) That before arriving at a decieion with regard to 
any scheme the tribunal be required to hoid an enquiry, at which the 
London County Council shall be entitled to be present and be heard. 
(4) That the tribunal be required to give special considération to 
financial questions arising on schemes before them, with a view 
to securing due economy in capitalisation and the carrying 
out of undertakings. (5) That the tribunal be empowe to 
require promoters, as a condition precedent to the sanctioning of 
any echeme or undertaking, to submit proposals for such modifications 
or extensions of such scheme or undertaking as in the opinion of the 
tribunal are necessary. (6) That the tribunal be empowered to 
insert clauses in provisional orders (a) to secure the proper carrying 
out of works in the interests of public safety and convenience ; (5) to 
authorise the compulsory acquisition of land under the Lands Clauses 
Consolidation Aet, 1845, and grant exemptions as *o (1) acquiring 
easements only ; (2) acquiring parts only of property ; (3) taking sub- 
soil under public streets without payment; (c) to fix a period for the 
. commencement and completion of an undertaking ; (d) to provide for 
the payment of compensation in respect of damage resulting from the 
construction or working of an undertaking ; (e) to provide for inter- 
communication; (f) to provide for suitalle accommodation for 
passengers aud an adequate service of trains; (/ to fix rates and fares, 
and to provide for revision of the same (including those fixed by 
existing Acts) ; (/) to require promoters of a scheme to make a deposit, 
and to provide for the time of making and the application of the 
deposit; (i) to regulate the issue and raising of capital, and to provide 
for the limitation of dividends ; (7) to give local authorities an option to 
purchase an undertaking at the expiration of a given period; (4) to 
generally limit and define the terms and conditions upon which an 
undertaking should be authorised. (7) That the tribunal be empowered, 
after an enquiry and upon the application of a public authority or 
public authorities, to issue a provisional order or orders revising the 
terms and conditions under which an undertaking is worked, or 
uiring further facilities to meet public requirements to be pro- 
vided, and to submit such order or orders to Parliament for confirma- 
tion. (8) That the powers of the London Oounty Council, as the local 
tramways authority, shall not come within the jurisdiction of the 
tribunal, the Council being recognised as the sole authority for the 
construction of all tramways, whether surface or underground, in 
London, and retaining ita present power to promote Bills dealing with 
the same without being obliged to obtain the consent of the road 
authorities to the introduction of such Bills." 

Iu reply to the Chairman, the witness said the County Ocuncil 
objected to any other tribunal than a special tribunal settling what 
should be the tramway accommodation. The wituess then went into 
each suggestion of the Council at considerable length. He presented 
& table showing that the following deep-level railways were now 
authorised: City and South London, 6 miles 7 furlongs, capital, 
£2,598,000 ; Central London, 6 miles 5 furlongs, £4,200,000 ; Great 
Northern and City, 3 miles 7 furlongs, £3,113, ; Baker-street and 
Waterloo, 5 miles 3 furlongs, £3,179,000 ; Charing Cross, Euston, 
and Hampstead, 8 miles, £5,768,000; Waterloo and City, 1 mile 
4 furlongs, £720,000; Brompton and Piccadilly-circus and Great 
Northern and Strand (amalgamated as the Great Northern, Piccadilly, 
and Brompton by the Brompton and Piccadilly-circus Act, 1902), 
7 miles, £6,433,000 ; Metropolitan District, 4 miles 6 furlongs, 
£1,600,000 ; City and Brixton (being taken over by City and South 
London Bill, 1905), 4 miles, 21,200,000 ; and the North- West London, 
4 miles 1 furlong, £2,000,000. 

The Commission adjourned. 


TUBE BILLS IN PARLIAMENT. 


CITY AND NORTH-EAST SUBURBAN ELEOTRIC RAILWAY. 


On Thursday, the 30th ult., the Select Committee of the House of 
Commons presided over by Mr. Compton Rickett concluded their 
enquiry into the proposals of this Bill. 

Mr. C. Steele, former manager of the Great Northern Railway, was 
ro- examined. He said he had worked out the following estimates of 
the working expenses of the proposed railway : power (including 
generating station) £110,469; station working, £119,800; main. 
tenance of line, £16,500 (including renewals); maintenance of 
300 carriages, £9,000 per annum; general charges, £15,000; con- 
ductor rail, £20,000 ; cleaning carriages, £5,000; cleaning stations, 
£4,000 —a total of £289,769. The number of train miles he estimated 
at 7,056 per weekday, with Sundays st 1,411 miles, The working 
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expenses per train mile he estimated at 2s. O4d., and the receipts per 
train mile would have to be 4s, 7d. 

Mr. T. C. Jenkin, general manager of the City and South London 
Railway, said his company would not object to a clause being inserted 
in the Bill compelling them to agree to a subway between the two 
lines at the Monument. 

Counsel for the promoters hoped that similar arrangements would 
be made with the District Company. 

Sir Douglas Fox, engineer-in-chief of the railway, was oom 
recalled at the request of the committee to give further parti 
of the estimates in their bearing upon the financial pro ls of the 
company. He stated that his original estimates showed a margin of 
capital of £402,973. There were to be deducted from that ene 
mentary expenses, etc., £50,000, and administration expenses during 
construction £45,000, leaving a balance of £307,973. The service 
from Higham-hill to Waltham Abbey was to be every 15 minutes, 
instead of a five minutes' service, on which his estimate for equipment 
was based. The difference would result in a saving on equipment of 
£200,000. The promoters had made up their minds that they would 
not take the property in Threadneedle-street which they had scheduled 
for the purposes of a station. If there was to bea station there, it 
must be under the street by arrangement with the Corporation. Tunis 
would save £90,000. These two items brought up the belance to 
£597,975, from which there would have to be taken a sum of £220,000 
if a 134ft. tube were put upon them either by the committee or the 
Board of Trade. The final margin would be, therefore, £377,973. 
If the line between Higham-hill and Waltham Abbey, seven miles in 
open country, were sacrificed, there would be a saving of £616,000. 
But the promoters could not contemplate giving up that portion of 
their undertaking unless it was put upon them by the committee. He 
agreed that, for a time at least, that portion of the railway would not 
earn more than 2 per cent. The total cost of the line from Liverpool- 
street to the Monument, a distance of half a mile, he estimated at 
£470,060. Of this sum land represented £152,000. 

Mr. J. H. Lukach, managing director of the Traction and Power 
Securities Company and a director of the British Westinghouse 
Electric and Manufacturing Company, wes called in respect of the 
finance of the Bill. He stated that the Segurities Company was the 
financial company of the Westinghouse organisation in this country, 
and that both companies were interested in the promotion of this 
Bil. He was satisfied that if the Bill were passed by the influence 
of his group and their friends the capital required would be raised. 
The American company had subscribed £6,000 towards the ex 
of promoting the Bill in Parliament. He knew that Sir Clinton 
Dawkins last year placed the expense of 5 the Morgan 
group of tube railways at 8:8 per cent. Those whom he represented 
would be contented with a less percentage. The Westinghouse 
support in regard to underwriting would depend on their seine 
the contract for the construction of the railwa , but they wo 
compete for it in the open market and take their chance of getting 
it. He should say that the share capital could be underwritten for 
between 7 and 8 per cent. He did not believe that the 4 per cent. 
debentures would require to be underwritten. He did not think it would 
be advisable to put them on the market, but he had no doubt in his 
own mind that ''shelter" could be found for them at par. At the 
same time, he thought that if £1,500,000 debentures at 4 per cent. 
were placed on the market they would be may taken up at par. 
He was not in a position to say that, if they got this Bill, they could 
guarantee to find £6,000,000, or anything. 

After some further evidence the room was ordered to be cleared, but 
hefore counsel and parties could obey the injunction they were 
recalled, and. 

The Chairman said: The committee are unanimous. They find 
the preamble is not proved. They think it would be desirable that 
evidence on financial points should be taken at an earlier s in a 
case of this kind for the sake of all parties concerned, including the 
promoters. 

The Bill was therefore thrown out. 

The committee refused the applications for costs made on behalf of 
Mesers. A. Gibbs and Sons, Meesrs. Baring Bros., and the Colonial 
Bank. 

De 


TRADE NOTICES. AND NOVELTIES. 


Maximum Demand Indicator. 
We have received from Messrs. Fricker and Miller, 82, 


Victoria-street, Westminster, S.W., the following particulars 
of Fricker’s patent maximum demand indicator : ** This instra- 


ment consists of a differential thermometer which acts on a 
novel principle whereby a drop of mercury contained in a glass 
tube, having a bulb blown at each end, is caused to act both as 
a gas valve and also as a caer, d index of the maximum 
difference of temperature to which the bulbs have been subjeoted. 
To set the instrument the glass thermometer is removed from 
the case, and the drop of mercury is shaken down iuto the 
upper spherical bulb. It then reste iu the neck of the tube, 
the bore of which is not large enough to allow of its falling by 
gravity. The thermometer is replaced in this condition, the 
lower cylindrical bulb being closely embraced by the helioal 
heating resistance wire. This latter is connected to the 
terminals by two spring blades, which tend to close 
the helix and so cause it to nip the cylindrical bulb clogaly 
and ensure good and uniform contact between the heating 
surface and the glass bulb. The spring blades are opened b 

a small wedge key, and the grip of the heating helix so ee! 
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before removing or replacing the thermometer, and bending or 
injury to the heating wire is thus avoided. The tube being 
properly inserted, the ‘key is withdrawn, and the instru- 
ment is then ready to work. Its operation is as follows: the 
expansion of in the lower heated bulb causes a definite 
transference of gas, through the drop of mercury acting as a 
valve, into the upper bulb, corresponding to any given current, 
and on removing the thermometer from the heating helix, or 
switching off the current, the contraction of the gas in the 
lower bulb, on , causes the mercury to sink down- 
wards in the stem to a point determined by the total volume 
of gas originally transferred during the heating process. 
The tube carries a fixed scale marked in amperes or otherwise, 
and the mercury thus forms an index of the maximum current 
comes through the heating wire. An important point in the 
esign is that, should the heating wire be broken or get burnt 


Fee: 


— — — ee 


Fricker’s Maximum Demand Indicator. 


through by a short-circuit or excessive current, the spring 
terminal blades to which its ends are attached instantly close 
ther and short-circuit the instrament, and so prevent a 
failure in the service. The heating action is gradual, taking 
about 10 minutes to attain its full effect for any given current, 
but on removing the tube the temperature of the two bulbs 
can be equalised in one miaute by merely holding the tube with 
the two hands, one grasping each bulb." The accompanying illus- 
tration shows the instrument with the front casing removed. 


Nernst Lamps. 

The Electrical Company, Limited, are circulating a report 
on Results of Life Tests on Nernst Lamps," made by Mr. 
E. E. Hoadley, borough electrical engineer, Maidstone, in 
which he says: On Jan. 22, at 1 p. m., three sets of quarter- 
ampere B-type Nernst lamps were set to work on a 230-volt 
cisouit. The results were as follows: I.—(1) still burning after 
971 hours’; (2) burnt out after 961 hours; (S), (4), and (5) still 


burning after 971 hours; (6) burnt out after 168 hours 


average life so far, 836 hours. II.—(1) burnt out after 301 
hours ; (2) still burning after 971 hours ; (5) burnt out after 
490 hours ; (4) burnt out after 574 hours; (5) burnt out after 
115 hours; (6) burnt out after 934 hours—average life, 575 
hours. III.—(1) burnt out after 559 hours; (2) burnt out 


after 507 hours ; 8 burnt out after 964 hours; (4) burnt out 


after 754 hours; (5) burnt out after 580 hours; (6) still burning 
after 971 hours — average life, 652 hours.“ In comparing the 
cost between an ordinary 52-0. p. incandescent lamp and a 
Nernst lamp of one-quarter ampere giving 32 at 210 volta, it is 
stated that, while both give the same light, the ordinary lamp 
consumes 120 watte against 524 watts for the Nernst lamp, the 
cost of an ordinary lamp and renewals being taken at 2s. 6d., 
and that of a Nernst lamp at 9s. 6d.; the difference in the 
consumption of current during 1,200 hours at 5d. per kilowatt 
would bo £1. 6s. 9d. in favour of the latter. We have lately 
seen a number of testimonials from corporation engineers and 
actual users. One of these refers to an installation of 48 half- 


ampere Nernst lamps which has replaced incandescent gas, and 


states that the renewals at the completion of three months 
burned an average of 960 hours, individual burners going over 
1,650 hours. In consequence, the engineer in question is able 


| to supply half-ampere Nernst burners at the same price as the 


Corporation originally paid for gas lamps. 
Contractors’ Machinery. 


Messrs. E. and F. N. Spon, Strand, and Spon and Chamber- 
lain, New York, have just issued Section V. of Appleby's illus- 
trated handbook on machinery (cloth 8vo., a The contents 
are devoted to steam and electrical plant employed in the con- 
struction and equipment of harbours, docks, canals, railways, 
etc., excavators, dredges, conveyors, and plant for handling 
ooal and other materials. It also deals with iron structures, 
bridges, and appliarces for erection, and with quarrying and 
stone-working machinery. Most useful notes, tables, and 
memoranda are interspersed by OC. J. Appleby, M. I. C. E. 
(Jessop and Appleby Bros., Leicester and London, Limited). 


A.B.C. Fans. 


The Erith eering Company, Gracechurch-street, E.C., 
in an illustrated pamphlet describes their A. B. C. system of 
heating and ventilation for factories, mills, machine shops, and 
large buildings generally by means of a fan or air-propeller 
which is attached to a battery of radiators for heating up the 
air forced into the buildings by the fans. This apparatus is 
often put in the cellar, and it takes up very little room. The 
entire apparatus is concentrated at one spot, and needs very 
little attention. 

Motors. 


Induced by the fact that the majority of single-phase electric 
light stations, in towns where there is any demand for power, 
are now supplying current at 40 or 50 WL, the Langdon- 
Davis Motor Company, Limited, are issuing a special price-list 
of motors for these circuits. We notice that the firm are now 
manufacturing special low-speed motors of 8 b.h.p. and upwards 
for these circuits, to run at approximately 760 revolutions per 
minute at 40 —. and 950 revolutions per minute at 50 ~~, 
and also that the poa of the 8-b.h.p. and larger sizes inolude 
a graduated starting switch and resistance. All these motors 
are made without any slip-rings, brushes, or any rubbing 
contacts whatsoever, the only wearing parts being the two 
bearings. à 


PERSONAL. 


Mr. Edwin Edser, A. R. O. Sc., F. Ph. S., has been appointed head of 
the physical section at the Goldsmiths’ Institute, New Cross. We 
understand that the governors of the institute have decided to bring 
the Si aay of the physical or well up to date. 

Mr. W. A. Wales, of the Glasgow Corporation electricity depart- 
ment, has been appointed chief assistant to Mr. Neville Appelbee, 
M. I. E. E., borough electrical engineer, Ashton-under-Lyne. 

The Mexborough Urban Distriet Council have appointed Mr. J. 
Senior, late assistant electrical engineer to the Huddersfield Corpora- 
tion, electrical engineer to the Council out of over 100 applications. 

Out of the 56 applications for the position of M uide, clerk of 
the works during the erection of the plant and machinery at the new 
generating station, the Exeter Corporation have appointed Mr. H. G. 
Massingham. 

As recent announcements respecting the business changes consequent 
on the death of Mr. W. H. Stanger appear to have been misinterpreted, 
we have been supplied with the following details: Mr. W. H. Stanger, 
at the time of his death, was interested in two businesses. One—that 
of inspecting and consulting engineer—was carried on in his own 
name ; the other business—that of consulting chemists—was carried 
on by him and Mr. Bertram Blount jointly under the style of Stanger 
and Blount, Mr. Blount being, indeed, the active partner. Mr. 
Stanger’s death has, of course, terminated the partnership with 
Mr. Blount, who now intends to practice under his own rame. 
As for the inspecting and consulting business, that is naturally 
inherited by Mr. R. H. H. Stanger, the son of the deceased gentle. 


4 * 
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man, who was a partner with his father in that branch of the business, 
and who will continue it at the old address, 2, Broadway, West- 
minster. He will also carry on chemical and analytical work at the 
laboratories attached to his testing works at the same address. Mr. 
Blount will move shortly to new laboratories of his own, and will take 
with him some of the staff of the old firm. The others will remain 
with Mr. R. H. H. Stanger, amongst the number being Mr. 8. 
Dickson, who will be in charge of the laboratories. 


———— — nena 


APPOINTMENTS VACANT. 


Senior e Engineer, Willesden District Council, £130 per 
aunum, May 13. See advertisement. 

Charge Engineers (2), Willesden District Council, £102 per 
annum, May 13, See advertisement. 

Junior Engineer-in-Charge, Hornsey Urban District Council 
Electricity Works, 30s. per week, May 11. Particulars may be 
obtained from the Resident Electrical Engineer, Electricity Works, 
Tottenham-lane, Hornsey, N. 

Jointer, Rugby Urban District Council, May 20. See advertise. 
ment. 

Fitter, Tunbridge Wells Electricity Works, 368. per week. See 
advertisement. 

Resident Electrical Engineer, Horsham Urban District Council, 
May 13. See advertisement. 

Draughtsman, Midland District. See advertisement. 

Switchboard Attendants (2), Ilkeston Town Council, Electricity 
Department, £65 per annum, May 15. Particulars from the Engineer, 
Corporation Car Depót, Ilkeston. 


BRISTOL ELECTRICITY ACCOUNTS. 


V 


From the accounts of the Bristol electricity department 
for the year ended March 25, 1902, it appears that the 
total expenditure on capital account amounts to £453,289. 
Abstracte of the revenue account, general balance-sheet, 
and statement of electricity 5 sold, etc , are given 
herewith. 


REVENUE AcvouNT. 
Dr. Gencration of Electricity. £ s.d. 
Coal or other fuel 8 29, 366 17 9 
Oil, waste, water, and stores 722 19 7 
Wages at generating station 5,683 5 7 
Repairs and maintenance ............ 8 1,851 11 0 
— —— ——- 15,524 13 11 
Distribution of Eleotricity. 
Wages and other remuneration............... 865 10 1 
Repairs, maintenance, eto., of mains .. ... 252 2 9 
Repairs, maintenance, etc., of trans- 
5 %% rear „5 155 0 A 
main‘enance, eto., of apparatus... 157 13 1 
Sanarte, T teens 99 11 11 
| ————— — 1,825 18 11 
Public Lamps. 
Attending and repairs........................... 035 4 5 
Carbons and renewals of lamps .. 88116 6 
Bundrles 1. cc costictasderaecncaseeveusseteves 79 11 8 
— 1,8086 12 7 
Renta, rates, and ta ces eee ees ewes 2,492 15 4 
Management Expenses. | 
Salaries—Engineer’s department 1,857 16 8 
Secretary and clerical staff..................... 1,211 1 4 
Stationery and printing ........................ 312 15 5 
General establishment charges 571 12 4 
Auditors’ fees OI | 35 0 
Stock management expenses .................. 159 12 7 
Rspairs of furniture and fittings ............ 38 8 3 
—— 4,186 6 7 
Law and parliamentary charges q 175 19 10 
Special charges—insurance, etoo—ꝛ-ᷣ— . 504 7 9 
25,644 14 2 
Amount carried to net revenue account 27165 9 7 
£52,810 3 9 
Or. £ s. d. 
Sale of current per meter, less discounts ..................... 43,117 19 4 
Rental of meterrrę eee . . 1,939 8 10 
Rental of. ots IEEE er eres 233 17 10 
Public lighting eee eet eeii e E 7,163 14 2 
Ine... 88 11 6 0 
Improvers’ premiums ........... eene 240 10,0 
Fees for insulation test . 315 6 
Surplus lands—rents receivable............ eee 19 11 9 
Charging batteries |. ..:. eee enceinte eaa an Ras 915 3 
Work on consumers’ premises $1 9 10 
Profit on accommodation sales of material, etc. ..... ...... 4 7 3 
Fees for testing meters . FFC 5 0 0 
£52,810 3 9 


GENERAL BALANCE SHEET. 


Dr. Liabilities, £ s.d. 
Capital account—amount receive . 418,756 10 5 
Deposits by customers as security b 788 0 0 
Balance at credit of net revenue account ..................... 15 3 7 
Balance at credit of stock and loan account mH 12,651 14 11 
Balance at credit of reserve fund account .................. 6000 0 0 
Balance at credit of depreciation account ........ ......... 4,400 0 0 
Balance at credit of suspense account | ................... se. 285 0 0 
Sundry oreditors . essens cacy nioan ai 12,540 8 3 
Cash account—overdrawn and cash in hand ............... 27,688 15 10 

£482,050 13 0 

Or. Assets. £ s.d. 
Capital aocount —amount expended for works ............ 455,289 15 6 
Btores on . rade ver avi nas 1,289 2 1 
Sundry debtors for current, and other debtors ............ 14,840 0 6 
Stock investment account.]. 17 . q . 12,631 14 11 

£482,050 15 0 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in Board of Trade unit 4 139,555 
Quantity { Public lampe ......................... 988.775) 3.409.768 
sold Private consumers by meter 2,956,715] ^^ ^ 

Quantity used on work . 729, 795 
Total quantity accounted for U ꝛP ꝛ HhHB HHH . 24 4,139,553 
Total maximum supply demanded (kilowatta).................. 2,831 


Number of public lamps: 310 aros, 9 incandescents. 


BELFAST ELECTRICITY ACCOUNTS. 

The accounts of the Belfast electricity works for the 
year ended March 31, 1903, state that the total expendi- 
ture on capital account was £221,718. Abstracts of the 
revenue account, general balance-sheet, and statement of 
electricity generated, sold, etc., are appended. 


REVENVE ACCOUNT. 


Dr. Generation. & s d. 
Publ: comedet tuipu 8 2979 4 3 
Oil, waste, water, and stores 222 18 0 
Station running (salaries and wages) ...... 1,434 3 3 
Repairs and maintenance ee 994 15 6 
6,631 1 O 
Distribution. 

Wages of linesmen, eto 375 17 0 

Repairs and renewals of mains. 219 6 5 

Repairs at consumers' premises............... 92 11 5 

Maintenance of motors for hire 1111 8 
————— 697 6 6 

Public Lamps. 

Lighting and cleuning........................... 21 15 0 

Repairs and renew als ꝗ 10 9 8 
— 22 48 
Rates uDE CDI dec 811 3 4 

Management Expenses. 

Salaries—engineer's department ............ 925 13 7 

Meter inspection ................... eere oe 96 6 5 

Stationery and printing, eto 141 9 4 

General establishment charges 357 15 5 
— 1,621 2 9 
Insurance, law charges, eto, UM . 218 6 1 
Miscellaneons . c hehe 8 Lea ees 93 010 
: 9,004 4 2 
Amount carried to net revenue account . 135,532 5 11 
£22,556 10 1 
Or. £ s.d. 
Sale of current, less allowances ... ...... ..... S 21,998 17 8 
Public Ihen gns¶s re ues — 6817 6 
Motor rents . e * 4109 5 
Improver 8 e e ovs et arde ose ke prio esu 50 0 0 
E AL. o ( R 8 5 6 
£22,556 10 1 

GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s. d. 
Redeemable stockcuůj¹ʒãʒꝝkα kk . ã 189,400 0 0 
Gas Committee—amount advanced ........................... 52,500 0 O 
Premium on tk 8 290 0 
Los hilo MERE ̃ͥ esd x TE aa 2,195 12 2 
Suspense account 2 3,675 11 2 

eemed stock account . ⁊ 310 0 0 
Renewals suspense account —amount at credit of ......... 1055 3 9 
Amount at credit of net revenue ........cccccccsesssecssvceees 2,254 14 0 

£231,765 1 1 

Or. Asscts. £ s. d. 
Capital acconnt 4er erede Eee aa . 215,124 3 11 
Stocks on hand 3 —— — —á 546 1 0 
Debtors for current supplied, meter rent, ete............. . 9821 3 1 
Balance in hands of troasurer......... F 6475 13 1 


£251,765 1 1 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Units generated ........... ee T. 1,905, 500 
Total unit hl... ena ea ed RE HER REIR 1,665,560 
Quantity used on works es. HORS ENS aves TERRE 66,303 
Quantity lost in battery and boosters ........................... 32,602 
Total quantity accounted for...................... eee . ꝗ . 1,764,465 
Quantity not accounted foo nn eee 141,035 

. 1, 958, 000 


Total maximum supply demanded in watts 
otal efficiency, 90:9 per cent. 


The following further particulars with reference to the year's work- 
ing have been furnished us by Mr. V. A. H. M’Cowen, the city elec- 
trical engineer: Output for 1903, 1,665,560 units, against 1,206,699 
units for the previous year, or an increase equal to 38 per cent. The 
average price per unit obtained was 3°179d., against 3°45d. for the 
previous year, or a reduction of ‘338d. Of the total current sold, 
65 per cent. was for lighting and 35 per cent. for power, the average 
prices received being 5°96d. for lighting and 1°76d. for power. The 
increase in revenue was 26 pr cent., against 38 per cent. in 
output, the difference being due to the much lower average price 
obtained. The total connections are equivalent to 122,000 8-c.p. 
lamps, against 98,000 at the end of the previous year, and farther 
applications in hands for 28,000 8-c.p.’s. The above include 1,560 h. p. 
in motors connected and "wi SN for 500 h.p. Considerable 
economies have been effected during the year, the total cost per unit 
now standing at 1:297d. against 1°793d. for the previous year, or a 
reduction of practically 4d. per unit; the works costs being 916d. 
per unit. Taking into consideration the very poor load factor of 
9°8 per cent. (the undertaking having neither street-lighting or traction 
yet), and that fact the coal is about double the price of that obtaining 
in the Lancashire districts, it is claimed that the Belfast undertaking 
now holds as good a position as any in the kingdom for costs for 
undertakings working under similar conditions. 


LEGAL INTELLIGENCE. 


MANCHESTER TRAMWAYS PURCHASE. 


On the 4th inst. the Court of A composed of Lords Justices 
Vaughan-Williams, Stirling, and Mathew, heard an application to 
approve terms of settlement in an arbitration that had been partially 
argued before them last term, AMOR on appeal by the Corporation of 
Manchester from a decision of Mr. Justice Bigham. It will be recalled 
that the Corporation entered into an agreement to purchase from the 
Maiohéstar Oarriage and 5 all the existing tramway 
lines in and about Manchester. e amount that was to be paid to 
the tramway company went before Sir Frederick Bramwell to decide, 
and he found that if the purchasing Corporation were liable to pur- 
chase the whole undertaking, including the depéte used for stables, 
horses, cars, etc., the amount to be paid was £496,068. If, on the 
other hand, these had not to be purchased, the figure was to be 
reduced to £229,363. The Corporation brought this appeal aue 
the decision of Mr. Justice Bigham, who on a special case stated held 
that the larger sum was payable. The full facts of the case appeared 
in a recent issue of this journal. 

Mr. Fletcher Moulton, K.C., on behalf of the tramway company, 
now said the purties had taken inte consideration the suggestion of 
their lordships, and had come to an arrangement which, broadly 
speaking, meant that the tramway company kept the depóts inside 

chester, which were on the leased lines, and the others were taken 
over by the Manchester Corporation. There were certain modifications 
of the broad outline made by the agreement between the parties from 
the award of the arbitrator, but by consent he merely asked that the 
appeal should be dismissed on terms. 

Mr, George Rhodes, on behalf of the Corporation, said he supposed 
that technically the order of the Court must be made in order that 
the award might be varied. 

Mr. Fletcher Moulton said that the better order to make would 
be that by consent the award be varied in the manner agreed upon. 

Lord Justice Vaughan-Williams said the Court thought that 
was the proper order to make, and gave judgment accordingly. 


MUNICIPAL TRADING AT BARNSTAPLE. 


The case of the Attorney-General v. Mayor, ete., of Barnstaple came 
lefure Mr. Justice Joyce in the Chancery Division on the lst inst. It 
was an action brought by the Attorney-General at the relation of Mr. 
Charles E. R. Chanter, a ratepayer of the borough of Barnstaple, and 
by Mr. Ohanter as co-plaintiff, for a declaration in effect that the 
defendant Oorporation were not entitled to fit up priyate houses for 
electric lighting or supply lamps or electric fittings (other than meters) 
to private consumers, or to apply the rates or any moneys borrowed on 
the security of the rates for such pu 8, and for an injunction to 
restrain them from so doing. In 1 the defendant Corporation 
obtained from the Board of Trade a provisional order, which was con- 
firmed by an Act passed on June 25, 1900, authorising them to supply 
electricity within the borough of Barnstaple, and they also obtained 
power to borrow £21,600 on the security of the rates for the pur 
of 5 the works authorised by the provisional order. The 
defendant Corporation thereupon proceeded to erect a generating 
station and lay trunk wires through the streets. In the summer 
of 1902 the defendants sent round a circular to various residents 
in the borough, stating that they were prepared to wire and fit up 
the houses of private consumers for electric light and to supply 
them with lamps and other fittings, and they did, in fact, fit 
up private houses for electricity and supply electric fittings to 
eustomers and expended a portion of the 221,600 for this purpose. 


The plaintiffs complained that this private trading by the Oorporation 
was ultra vires, By their defence the Corporation alleged that as 
incidental to the exercise of the powers enforced upon them by the 
provisional order and the Electric Lighting Act, 1882, they had power 
to supply electric lamps and other fittings to private consumers and to 
fit up private houses for electricity. At the trial they set up the right 
to supply prive customers, under the general law of the land, but 
the Court held that this plea was not open to them on their defenoe. 
Some discussion then arose as to the terms upon which leave to amend 
ought to be granted ; and eventually the action was settled, subject to 
the consent of the Attorney-General, upon the following terms: 
Oounsel for the defendants stating that the Corporation do not intend 
to do any further installations for customers or to expend e further 
moneys on private installations except in pursuance of obligations 
already entered into. No order except that the defendants do pay the 
costs of the action. 


ELECTRICITY METERS. 
Alleged Infringement of the Chamberlain and Hookham 


Patents. 

On Monday the House of Lords began the hearing of ana b 
the laintiffs in the case of Chamberlain and Hookham, Lie ted, H 
the Dorporétioi of Bradford. The action was brought by the appellants | 
for the purpose of obtaining an injunction to restrain the respondents 
from infringing letters patent in respect of an invention for improve- 
ments in electricity meters, parts of which improvements are applicable 
to dynamo-electric generators and motors, and for da on account 
of profits. The respondents denied the allegations, and said the letters 
patent were invalid. Mr. Justice Farwell, in the Lower Court, found 
in favour of the respondan, and the Court of Appeal affirmed his 


decision. The case has been fully reperted in previous issues of this 
journal. The arguments in the House of Lords are expected to last 


for some days. 


POPLAR ELECTRICITY SUPPLY. 


On Friday, st the Thames Police Court, F. H. Press, a bsker, of 
Chrisp-street, Poplar, was summoned by the Poplar Borough Council 
for the recovery of £1. 88. 9d. on account of electric lighting. The 
defendant complained that he had been unable to use the electric 
light on account of the defective fittings which the Council had put 
in, and denied liability. 'The Council, it appesred, were suing under 
an agreement, a clause in which provided for a minimum consumption 
of 20 units a quarter. They sued for a minimum consumption at 
this rate for three quarters, although the light was not during 
on Pags tmak rder for th be paid, and 

e istrate, in ing an order for the money to id, an 
8s. costs, expressed the opinion that the Council should shoe more 
commonsense in drawing up a simple contract. 


ALLEGED THEFT OF RUBBER. 


Arising out of the failure of Messrs. Kramrisch and Oo., rubber 
merchants, of Liverpool, Mr. Solomon Kramrisch, partner in the firm, 
was brought before the local stipendiary on Tuesday, the charge against 
him being that ‘‘ having received certain Property, to wit, 57 cases of 
rubber, for and on account of Herman G. Kleinwort and Alexander 
Kleinwort, he did unlawfully and fraudently convert to his own use 
and benefit and that of a certain person the said property.” 

Formal evidence of arrest having been given, prisoner was gemanded 
for seven days on bail. 


, COMPANIES’ MEETINGS AND REPORTS. 


EASTERN EXTENSION TELEGRAPH. 


The half-yearly general meee of the shareholders in this Com- 
pony was held at River Plate House on Wednesday, Sir Johit Wolfe 
ry presi 


In moving the adoption of the report, which will be found elsewhere 
in this issue, the Chairman, after recapitulating the principal figures, 
remarked that since he last addressed tho shareholders many sensa- 
tional statements had ap in the Press in regard to wireless 
telegraph developments, but nothing had aed pet to alter the 
opinion which he had from time to time exp on the subject—to 

e effect that wireless communication was more likely to be a valu- 
able adjunct to submarine cables than a ur abe ep t of 
any further reductions in the Australian tariff must now be considered 
extremely remote, owing to the adverse effect on the standard revenue 
by the competition which the Company were now experiencing at the 
hands of the British and Oolonial Governments, whose cable between 
Australia and Oanada was opened to traffic on Dec. 8 last. The 
tariff ripe sin by this competing cable was 38. a word, or the same 
as that charged by the Company’s route. The traffic obtained by 
the Pacific cable xd dos to have been ra erm: to its 

romoters, and it had been publicly announced that the Pacific 
able Board expected to have to face a loss in the working of 
the line of £95,000 for the year ended March 31, 1904. This had 
caused a good deal of grumbling both in Canada and Australia, and 


had raised an outcry against the Company's receiving fair treatment 
at the hands of the Australian Government. In fact, the supporters 
be a 


of the Pacific Cable Board were now arging that there shou 
monopoly ın favour of the Government cable. Australia would, how- 
ever, be too wise to favour such a monopoly, and ially in favour 


of a State-worked enterprise, On the contrary, the Federal Govern- 
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ment, in accordance with the obligations contracted by the Govern- 
ments of New South Wales, South Australia, Western Australis, 
and Tasmania, had placed at the Company's disposal a special wire 
on their land line between Adelaide and Sydney for the transmission 
of international traffic; and the Company simultaneously opened 
public offices in Sydney, Adelaide, and Perth so that they 
might deal directly with the public in those cities. The Federal 
Government had siuce concluded an agreement with them for extend- 
ing the principle of the State agreements to the whole of the 
Commonwealth, and, pending parliamentary sanction of the agree- 
ment, the Company had been allowed, as a tentative measure, to 
work a special wire between Adelaide and Melbourne, and to open 
public offices in the latter city. This action of the Federal Govern- 
ment had displeased the friends and supporters of the Pacific cable, 
aud strong protests had been sent by the. Governments of Oanada, 
New Zealand, and Queensland to the Federal Government against 
the n being allowed to have dealings with the publio 
in Australia, notwithstanding that the principle was freely recog- 
nised in Australia, Great Britain, and other parts of the 
world. The general manager (Mr. F. E. Heese) reminded him 
that the principle was also recognised in Canada. There were, in 
fact, a great many places where the Company dealt directly with 
the public, who would suffer very greatly if those facilities were not 
granted. The protests referred to had not, however, influenced Sir 
Edmund Barton, the Federal Prime Minister, who had publicly 
maintained that in entering into the new agreement with the Com- 
pany the Federal Government were only safeguarding the true 
interests of the Commonwealth, which were not based on unfairly 
supporting an unremunerative speculation of the various Govern- 
ments, but on securing a good and efficient telegraphic service to the 
whole world, which the Company had always supplied and which they 
could continue to supply if they were fairly treated. The agreement 
would be submitted to the Federal Parliament when the latter 
assembled in a few weeks. 

The uis of Tweeddale seconded the motion for the adoption 
of the report. 

The Chairman, in answer to questions, stated that as far as the 
directors could see at present the Pacific cable would take from the 
Company about 25 per cent. of the trafic between Australia and 
Europe. It would not affect their inter-colonial traffic. It was 
voy anai competition. 

e motion was unanimously adopted. 


CITY OF BIRMINGHAM TRAMWAYS. 


The annual meeting of the shareholders in this Oompany was held 
in Birmingham on the 30th ult., M. Emile Garcke presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our last issue), said the net earnings for 1902 had been 
£51,781, as against £66,200, due to the fact that £19,572 more had 
been expended out of revenue on renewals of tramways than in the 
preceding year. The working expenses had also been heavier by 
reason of an increase in rates and taxes, and of the additional services 
which the Company had provided for the public. In regard to the 
special report which was submitted as to the negotiations with the 
Corporation of Birmingham for an extension of the leases and the 
refusal of the Tramways Committee of the Oorporation to entertain 
the proposals of the Company, M. Garcke said the Company could 
give every facility and privilege to the public which a municipality 
could give. If he was not absolutely convinced of this he would 
recommend the shareholders to surrender at once the leases to the 
Corporation on equitable terms. but he was so thoroughly convinced 
that the Oompany could carry out the work of reconstruction more 
efficiently and more economically than the Corporation could, giving 
the public and their employés at the same time all the advantages the 
Corporation could, that the directors were determined to prosecute to 
the end their claims to an extension of their leases, 

The report was adopted. 


NEW ZEALAND ELECTRIC SYNDICATE. 


The ordinary general meeting of the shareholders in this Company 
was held on the 30th ult. at the offices, New Broad - street House, 
E.O., under the presidency of Mr. John Boustead, J.P. 

In moving the adoption of the report, which recommended a 
dividend of 10 per cent. for the year, the Chairman said the profits 
for the year under review had been about £3,000 in excess of thie 
previous year, which waa & very satisfactory showing. The revenue 
of the Company now amounted to about £24,000, which had not 
been attained, of course, without a considerable outlay of capital, 
which amounted last year to £9,720. The demand upon their supply 
of electricity continued so good in New Zealand that the directors 
found that their present capital was insufficient, and they had made 
arrangements to pay off some of their obligations and to raise capital, 
which would give something like £20,000, to fulfil the obligations 
which they had incurred on the concession they had received from the 
New Zealand Government. He had every reason to believe that the 
suecess which had attended their efforts in the past would continue in 
the future. i 

Mr. H. R. Savory seconded the motion, which was carried 
unanimously. 


ANGUS ELECTRIC LIGHT AND POWER. 


The annual meeting of the shareholders was held at Montrose last 
week, Dr. Stone presiding. 

The directors' report stated that satisfactory progress had been made 
during the past year. The lamp connections in Montrose had been 
increased from 2,066 to 6,422 equivalent 8-c.p. lampe, and in Brechin 


P 


from 2,790 to 5,725, and up to the present time 2,000 additional lamps 
had been applied for in Montrose and 1,200 in Brechin, making a tota] 
of 15,347 in the two towns. The result of the year’s working, 
ineluding £42. 4s. 54d. brought forward from last year, showed a net 
profit of £640. 17s. 3d. It was proposed to write off the preliminary 
expenses of £222. 6s. 6d., xod to carry forward the balance of 
£418. 10s. 9d. to next account. 

The Chairman, in moving the en of the report, said they 
would notice it was a very bald report, but while the report was bald, 
the accounts were necessarily very full. The adoption of electricity 
as a motive power was proceeding very satisfactorily. With regard to 
lighting, he thought there had been great satisfaction on the part of 
consumers, because they now fully realised, with economical manage- 
ment, that their bills were not greater but sometimes very much less 
than their gas bills. Its healthy atmosphere was also beginning to be 
appreciated, and he thought, on the whole, not only were the public 
satisfied, but the shareholders had every reason to be satisfied. 

Mr. D. S. Campbell seconded the motion, which was unanimously 
adopted. 


WEST COAST OF AMERICA TELEGRAPH. 


The ordinary general meeting of the shareholders was held at 
Electra House, Moorgate-street, on Tuesday, Sir J. Denison-Pender 
presiding. 

The gross receipts during the year 1902 amounted to £34,293, as 
against £32,106 in 1901, showing an increase of £2,187. The working 
expenses, £24,295, as compared with £25,022 for the previous year, 
show an increase of £1,273. After providing £6,000 for the interest 
on the 4 per cent. debentures and £800 for the interest on the 4 per 
cent. incomo bonds, there remains a balance of £3,198, to which is 
added the sum of £372, brought forward from Dec. 51, 1901, making 
a total of £3,571. Of this amount £2,000 has been placed to the 
pur reserve fund and £1,000 to the maintenanoe ship's reserve 

nd, leaving & balance of £571 to be carried forward. 

In moving the adoption of the above report, the Chairman stated 
that the progress of the Company continued, although, perhaps, no 
very great increase could be shown. Between 1898 and 1902 the revenue 
advanced from £25,000 to £34,000, and the increase in gross receipts 
last year, as compared with those of 1901, was £2,187. Their work- 
ing expenses last year were £24,295, being £1,273 more than those of 
1901. The expenses, however, in a cable company must be of a fluctuat- 
ing amount, depending to a very great extent on the breaks that might 
occur. The Mollendo-Arica cable failed on May 5, and was repaired 
on May 13. The Antofagasta-Serena cable, owing to chemical action, 
failed on June 8 and was repaired on June 13, and it again failed on 
Nov. 11 and was repaired on Nov. 22, the second break being due te 
the cables chafing on a rocky bottom. The last repair in 1902 was to 
the Serena- Valparaiso cable, which broke on Dec. 5 and was repaired 
on Dec. 15. It was found to be broken in two places, entirely owing 
to earthquakes. The shareholders would have noticed from what he 
had said that the repairs were expeditiously carried out in every case. 

Sir A. J. Leppoc Cappel seconded the motion, which was carried 
unanimously. 


SUBMARINE CABLES TRUST. 


The annual meeting of the certificate holders was held at the offices, 
Electra House, on Tuesday. 

The report of the directors for the year ended 15th inst, states that 
revenue for this period amounted to £24,590 and the expenses to 
£1,213, leaving a balance of £23,377, to which is added the sum of 
£71 brought forward from the last account, making an available 
balance of £25,448. After providing £19,527 to meet payment of the 
coupons, the sum of £3,803 has been transferred to the redemption 
fund, leaving a balance of £118 to be carried forward. In accordance 
with the terms of the trust deed, 55 certificates have been redeemed 
since the last report by purchase in the open market, costing £3,803, 
as above. The Commercial Cable Oompany having offered to its 
shareholders a proportion of new shares at par, amounting to cne- 
eighth of their existing holdings, the trustees, by an unanimous reso- 
lution, agreed to accept the offer on behalf of thetrust. Tho certificate 
holders will be asked, in accordance with the terms of the trust deed, 
to confirm such resolution. 

The Marquis of Tweeddale, who presided, stated that the 
revenue, including interest on deposits, for the year ended the 
15th ult, was practically the same as that of last year— 
£24,591, against £24,615. There had been a small change in the 
securities of the Trust. The Commercial Cable Company recently 
oflered to their shareholders a certain number of new shares at par, 
£20, the market price at the time being 855. The trustees 
accepted the offer, and acquired 33 additional shares, increasing the 
Trust’s holding to £299, and they sold £750 preferred stock 
of the Anglo-Afnerican Telegraph Company to meet the cost. The 
change was entirely advantageous, the interest yielded by the stock 
sold being £6. 13s. 4d. per cent, as compared with 8 per cent., 
the return on the Commercial Cable Company's shares which had 
been acquired. The 6 per cent. interest on the certificates had been 
paid as usual, and the trustees had acquired by purchase in the open 
market 55 certificates out of the surplus funds of the Trust, against 
31 which had been acquired elsewhere. The total number of certifi- 
cates redeemed and cancelled to date was 963, leaving 3,237 still in 
existence out of the original 4,200, and the accounts were closed with 
a balance carried forward of £117, against £71 a year ago. He 
thought that, on the whole, the result of the year's working would be 
regarded as satisfactory. He concluded by moving the adoption of 
the report. 

Sir A. J. Leppoc Cappel seconded the motion, which was carried 
unanimously, and a resolution was afterwards passed confirming the 
change referred to by the chairman in the investmenta, 
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NEW COMPANIES REGISTERED. 


Kreiger Electric Carriage Syndicate, Limited. — Capital, 
£30,000. Objects: to carry on the business of manufacturers of and 
dealers in motorcars, motor-tractors, motorvans,  motor-cycles 
velocipedes and carriages of all kinds, electrical, mechanical, and 
general engineers, machinists, fitters, millwrights, founders, etc. 

World's New Accumulator Company, Limited. — Capital, 
£7,500. Objects: to carry on the business of manufacturers of 
electric accumulators, cycles, bicycles, tricycles, motorcars, velocipedes, 
perambulators, and carriages of every description, mechanical engi- 
neers, electricians, machinists, fitters, millwrights founders, tube- 
makers, saddlers, ete. 

Codd Arc Lamp Company, Limited. —Capital, £2,000. Objects: 
to acquire the business and property of L. B. Codd (trading as the 
Codd Are Lamp Oompany, at Mobi and and to carry on the busi- 
ness of manufacturers of and dealers in are lamps and accessories the 
inventions of the said L. B. Oodd, iron and brass founders, electricians, 
engineers, tool and implement makers, manufacturers of and dealers 
in gas, oil, and electric motors, manufacturers of electrolytic apparatus, 
etc. Registered office: Standard Works, Dame Agnes - street, 
Nottingham. 

York Electrical Company, Limited.—Capital, £5,000. Objects: 
to adopt an agreement with W. Wainhouse and W. McKay; to 
acquire the business of an electrical engineer, now carried on by the 
said W. Wainhouse, at Century-buildings, St. Sampson’s-square, 
York, as the York Electrical Company, Limited ; and to carry on the 
business of electricians, electrical, mechanical, sanitary, und general 
engineers, electric wire and cable manufacturers, suppliers of electricity 
for light, heat, motive power, or otherwise, etc. Registered office : 
Century-buildings, 8t. Sampson’s-square, York. 

Miller Signal Syndicate for India, Limited. —Capital, £2,500. 
Objects: to acquire from A. S. Morrison the benefit of an agreement 
with G. Failing, of Mendota, U.S.A., on behalf of himsolf and W. H. 
Clinton, of Ohicago, arising out of certain negotiations for the acquisi- 
tion of certain patent rights, to adopt a proposed agreement with 
A. S. Morrison, G. Failing, and H. C. Cooke, to acquire and turn to 
account the patents owned or controlled by the said G. Failing and 
W. H. Clinton for India, and to carry on the business of railway and 
other signal makers and installers according to the '' Miller" system ; 
as electricians, engineers, suppliers of electricity, etc. | 

Hammersmith, City, and North-East London Railway, 
Limited. —Capital, £30,000. Objects: to construct or acquire rail- 
ways, tramways, vans, carriages launches, steamboats, and other 
vehicles and means of conveyance for passengers and goods by land or 
water, whether propelled by electricity, steam, oil, animal, or other 
power, and to carry on the business of railway and tramway proprietors, 
carriers of passengers and goods, electrical, mechanical, and marine 
engineers, contractors, suppliers of electricity, manufacturers of roll- 
ing-stock, etc. Registered office : 1, Fredericks-place, Old Jewry, E.C. 

Lancashire Power Construction Company, Limited.—Capitsl, 
£300,000. Objects: to adopt an agreement with the Lancashire 
Electric Power Oompany, to sub-contract with Edmundson’s Elec- 
tricity Corporation, N.inüted, upon the terms mentioned in a pro- 
visional contract dated April 28, 1903, and to carry on the business 
of contractors for the construction, equipment, and maintenance of 
generating stations and works for generating, storing, regulating, 
transmitting, and supplying electrical energy for motive power, 
locomotion, lighting, heating, telegraphic or telephonic purposes, 
tramway and light railway constructors, electricians, mechanical 
engineers, accumulators, and distributors of electricity, etc. 


—————————H 
CONTRACTS FOR ELECTRICAL SUPPLIES, 


'CONTRACTS OPEN. 


Foots Cray (Kent). —The Urban District Council invite tenders for 
their electric lighting provisional order. 

Constantza (Roumania).— The Municipality will receive tenders 
for the installation and working of electric lighting of the town. 
Tenders by May 11. 

Willesden.—Tenders are invited for the sup] ly of arc lamp carbons. 
T. nders by May 12 to Mr. E. T. Ruthven-Murray, chief engineer and 
manager, Public Offices, Dyne-road, Kilburn, N. W. See advertise- 
meat. 

Hornsey. Ilie Urban District Council invite tenders for joint- 
boxes, etc. Particulars may be obtained from Mr. E. J. L vegr.ve, 
engineer t» the Council, Oouncil Offices, Southwood-lane, Highgate. 
Tenders by May 11. 

Eccles (Lanocs.).— Tenders are invited for a 10-ton overhead hand- 
power travelling crane. Specification, etc., may be obtained from 
Mr. H. W. Angus, borough electrical engineer, Cawdor-street, Patri- 
croft. Tenders by 10 a.m. on 23rd inst. 

Felixstowe.— The Urban District Council invite tenders for cables 
and arc lamps and poles. Specifications, etc., may be obtained at the 
offices of the consulting engineer, Mr. Reginald P. Wilson, 66, 
Victoria-street, Westminster. Tenders by 12 noon on 16th inst. 

Hford.—The Urban District Council invite tenders for the supply 
of machinery and tools in connection with their electric tramways. 
Full particulars may be obtained from Mr. G. R. Spurr, tramway 
manager, Tramway Depot, Ley-street, Ilford. Tenders by noon on 
12th. inst. 

Wakefield.—The West Riding Oounty Council invite tenders for 
the wiring, etc., of the temporary offices at 6, Bond-street, Wakefield. 
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Specifications, etc., may be at once obtained from Mr. J. Vickers 
Edwards, County. Surveyor’s Office, County Hall, Wakefield. Tenders 
by 11th inst. n" 

.—The Borough Council invite tenders for alternating- 
current transformers for two and three wire systems, with separate 
switch boxes and street tanks complete. Specifications, etc., can be 
obtained from the Borough Electrical Engineer, 50, Eden-grove, 
Holloway, N. "Tenders by May 27. 

Stookport. —The Gas and Electricity Committee invite tenders for 
ste :l stanchions, steel roof principals, cast-iron columns, flitch plate 
beams, slating, plank flooring, etc., for their electricity station at 
Millgate. Specifications, etc., can be obtained from Mr. S. Meunier, 
Gas and Electricity Office, Portwo id. Tenders by May 13. 

Govan (Scotland).—The Town Council invite tenders for steam 
dynamos, boilers, superheaters, and stokers, economiser, cooling tower, 
condensing plant, water and exhaust piping, and reliable travelling 
crane, Spccification, etc., can be obtained from Mr. T. C. Parsons, 
burgh electrical engineer, Helen-street, Govan. Tenders by 18th inst. 


Edinburgh.—The Edinburgh and District Tramways Company, 
Limited, invite tenders for the supply of various articles from June 1, 
1903, to May 31, 1904, including oils, general stores for engine and 
boiler, and electric light supplies. Tenders by 15th inst. Forms of 
tender may be had at the office of the company, 1, South Charlotte- 
street, Edinburgh. i 

Johannesburg. The Municipality invite tenders for steel grooved 
rails, fishplates for grooved rails, steel Vignoles rails, fishplates for 
Vignoles rails, points and crossings, tiebars, soleplates, bolts, nuts, 
rivets, dogspikes, etc. Specification, etc., can be obtained from 
Messrs. Mordey and Dawbarn, 82, Victoria-street, Westminster. 
Tenders by noon on June 8. 

Battersea.—The Borough Council invite tenders for open-type 
continuous-current are lamps. with hoisting and lowering gear, 
enclosed continuous-current 250-watt arc lamps, with adapters, and 
cast-iron lamp columns. Specifications, etc., can be obtained from 
Mr. H. R. Forbes Mackay, Electricity Department Offices, Lombard- 
road, Batte:sea, S. W. Tenders by May 19. 

Madrid.—The Post and Telegraph Departmen’ require tenders for 
60 tons of 4mm. iron wire, 10 tons of 4mm. galvanised iron wire, 
9 tons of 5mm. copper wire, and 4 tons of 2mm. bronze wire. The 
estimates are based upon the following prices per ton : 570 pesetas for 
the 4mm. iron wire, and 445 pesetas for the 5mm. iron wire, and 
2,890 pesetas for the 2-3mm. bronze wire. Tenders by May 23. 


Brighton.—The Town Council invite tenders for the supply and 
erection of 5,400 kilowatts of generating plant at their Southwick 
power station, and 5,000 kilowatts of motor-generator converting 
plant, together with switchboards, instruments, etc., at their North- 
road power station, Brighton. Tenders by June 8 to Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. See advértisement. 


Madrid.—The Postal Telegraph require offers for installation and 
working of telephones in Eibar (Guibuzeva) for not more than 20 
years. We understand that the Government require the works to be 
given over after that period without compensation, and that during 
the working of the concession 10 per cent. of the gross takings be 

aid to them. Applications are to be made to the above before 

ay 25. 

London, S. W.— The London County Council invite tenders for the 
road work and platelaying required for the reconstruction on the 
conduit system for electrical traction of certain tramways, together 
amounting to about four miles of double track in the boroughs of 
Southwark and Bermondsey. Particulars may be obtained at the 
Engineer's Department, County Hall, Spring-gardens, S. W. Tenders 
by 10 a.m. on May 12. ae 

Gloucester.—The Electricity Supply Committee invite tenders for 
the supply and erection of the following plant for the equipment of 
the generating works for the supply of power to the city light rail- 
ways: (Section A) two 200-kw. high-speed steam generators, negative 
booster, and accessories; (B) one jet condenser and Edwards's air 
pump, to deal with 10,0001b. of steam per hour, steam, exhaust, 
water, and drain pipes and valves ; (C) switchboard and instruments ; 
and (D) accumulators and reversible booster—supply and erection of 
accumulators and reversible booster, removal of existing . battery. 
Tenders by June 16 to Mr. Geo. Sheffield Blakeway, tuwn leri 
Guildhall, Gloucester. See advertisement. 

Rangoon.-—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits of 
Rangoon Municipality. Copies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 


-agonts, Messrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 


London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 
London mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 
t‘ Electric.” 

Cairo (Egypt).—The Egyptian Government invite tenders for an 
installation for the transmission of power for public and private 
Purposes at Ghiza and Jhezira. The tenders must contain a detailed 

escription of the installation proposed, and must contain the follow- 
ing particulars: (1) system of current, tension (primary and 
secondary); (2) guaranteed limit of variations of tension at a given 
point and a guaranteed limit of loss of tension at the farthest point ; 
(5) origin and system of machinery and apparatus; (4) system of 
laying lines, type, height, and distance of poles, model of installa. 
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tion ; (5) charges proposa for public and private consumers. Tenderers 
are askod to conform as near as possible to the specification, and to 
point out where their tenders differ from the same. Specification and 
plans may be obtained from the Public Works Department, Cairo, 
on payment of 20 piastres. A deposit of £250 is required. Tenders 
are to be submi to that Department by May 12, and offers are to 
remain open until July 1. 


RESULTS OF TENDERS. 


Finchley.—The Urban District Oouncil have accepted the tender 
of Kelvin and White for supply of a switchboard at £1,941. 

Walton-on-Naze.—The Hart Accumulator Company, Limited, have 
received the contract for the supply of a storage battery to the Urban 
District Council. | 

Peterborough.—The Corporation have accepted the tender of 
Messrs. Crompton and Oo. for a 240-kw. traction generator coupled to 
a Belliss engine. i 

War Office.—The War Office has given the Hart Accumulator 
Company, Limited, the order for the supply and erection of storage 
battery required at Spauish Battery, Tynemouth. 

Hastings.—The Town Council have accepted the tender of C. A. 
Parsons and Oo., Newcastle-on-Tyne, for the supply of u spare arma- 
ture for the turbo-alternator at the electricity works at £381. s 

Bradford.—The Electricity Committee of the Corporation have 
accepted the tender of Babcock and Wilcox, of Glasgow, for the supply 
05 new boilers for No. 3 generating station, in Valley-road, at 

7 bd ; 

Great Marlow.—Messrs. J. Wethered and Sons have placed with 
Messrs. Crompton and Co. the contract for the complete lighting of 
their brewery, including a Galloway boiler, two dynanios coupled to 
engines by Ransomes, Sims, and Jefferies, battery, etc. 

Hornsey.— The Urban District Council have accepted the following 
tenders: Messrs. J. Gibb and Co., 99, Fenchurch-street, E.C., for the 
supply of general stores ; Siemens Bros. and Co., for stores aud supply 
of cables, and fur earthenware troughing, tiles, bricks, and pitch. 

Maidenhead.—The Town Council have accepted the following 
tenders: J. Howden and Co., Glasgow, for the supply of steam- 
engine, with dynamo by the International Electrical Eugineering 
Oompany, £1,420; Babcock and Wilcox, for supply of boiler, £730. 

Liverpool. The Corporation have accepted the tenders of the 
British w estinghouse Electric and Manufacturing Company, Limited, 
for the supply aud delivery of two steam dynamos, at £7,799 each ; 
and of W. Thornton an't Sons, Wellington-road, Liverpool, for the work 
required in the erection and completion of an electric power station 
(No. 2) at Lister-drive, at £52,375. 

Aldershot.—The Urban District Council have accepted the follow- 
ing tenders for supply and erection of the necessary plant, etc., for 
the proper extension of the electricity works—(a) water-tube boiler 
(exclusive of foundations and seatings); (b) condenser (electrically 
driven), boiler feed pump, and all pipework, &c. ; (c) 200-kw. steam 
generator (Willans and Robinson’s engine and Parker’s dynamo): 
T. Parker, Limited, Wolverhampton (c), £1,926; Babcock and Wilcox, 
London (d) and (b), £1,325. 

Axbridge.—Tle Board of Guardians have received the following 
tendera for installing electric light in the workhouse and new infirmary 
in accordance with the scheme formulated by Mr. A. Powell, C.E. : 


Sphere Electric Light Company, Bristol. £891 0 0 
Edwards and Armstrong, Bristol. Q . 848 0 0 
J. H. Winter, Bristol ... ......ccesec ccc eceee senem 788 0 0 
W. J. Webber, BristollCcc ul... . 778 10 0 
Witting Bros., London (acoeptedʒ ) . 670 15 € 


London, 8.W.—The London County Council have received the 
following tenders for the supply, delivery, and erection of 11 overhead 
travelling hand cranes: 


Isles, Limited, Leeds 
Higginbottom and Oo., Limited, Liverpool.. 3 
Tangyes, Limited, Birmingham 4 
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H. Morris and Bastert, Limited, Loughborough ......... £1,560 0 0 
. P. Hengeau (Le Titan Anversois, Limited), London...... 1,634 0 0 
H. Morris and Bastert, Limited ............ . .............-. ,668 0 0 
Oarrick and Ritchie, Edinburgh (accepted). 1,700 0 0 
J. Hitohen and Son, Halifax ................................. 1810 0 0 
F. Bird and Co., London 1.998 0 0 
W. McKinnon and Co., Aberdee s . 2,087 0 0 
Pei ie Appleby Bros., Leicester 2,150 0 0 
Flavell and Churchill, London . 2,176 0 0 
J. M. Henderson and Co., Aberdeen eens 2,201 0 0 
J. Smith (Keighley), Limited, Keighley ..................... 2,292 0 0 
Marshall, Fleming, and Jack, Motherwell.................. 2,350 0 0 
Baxendale Bros., Manchester .......................... esse 2,401 0 O0 
A. T. Bennett and Co., London . . . . . . . . . . . . . . . . . . . .. 2,446 8 0 
Bedford 5 Company, Bedford..................... 2,488 0 0 
O. and A. Musker (1901), Limited, Liverpool. 2,495 0 0 
Higginbottom and Mannock, Limited. chester ...... 2,547 10 0 
J. Oarrick and Sons, Limited, Edinburgh.................. 2,599 0 
J. Booth and Bros., Limited, Leeds ........... ............ 2,605 0 
Pickerings, Limited, Stockton-on-Tees ..................... 2,711 2 0 
Mid-British Company, Oradley Heath ..................... 2,787 10 0 
J. Spencer and Oo., (( eae 5,560 0 0 

0 

0 

0 
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South London. — Officials of the Board of Trade and members of 
the Highways Committee of the London Oounty Council on Monday 
. travelled over the six miles of tramway between Tooting and West- 

minster, which has been prepared for the inauguration of the electric 
system in South London on the 15th inst. 


BUSINESS NOTES. 


TRACTION. 


Eastbourne.—Enquiries are being made as to the utility of motor- 
carts for scavenging work. 

Warringtom.—The Board of Trade have confirmed the Warrington 
and Northwich light railway order. 

Gravesend.—On Monday the Windmill-street section of the electric 
tramway system was opened for traffic. 

Great Northern and City Railway Bill.-In the House of 
Commons this Bill has been read a second time. 

Ipswich.—4A 2d. rate has been levied for the ensuing year on 
account of the tramways now in course of construction. 

Linooln.—The City Oouncil and Bracebridge Urban Oouncil have 
jointly decided to offer £8,000 for the Lincoln tramways. 

Hull.—The Old Town tramway route is to be equipped for elec- 
trical working. The Tidswell guard is recommended for all the care. 

Bury.— The provisional order for additional tramways in the town 
has been granted, and will shortly be laid before Parliament in a Bill 
for confirmation. 

Haydock.— The Board of Trade inspectors have made their inspec- 
tion of the tramways laid down by the South Lancashire Tramways 
Company in this district. 

Doncaster.—The Board of Trade have confirmed the Corporation 
Light Railways (Extensions) Order, 1903, authorising extensions of 
light railways in the district. 

Hastings.—The proposals of Mr. Murphy for a front-line scheme 
of tramways are being enquired into by Lord Newton’s Select Oom- 
mittee of the House of Lords. 

Tipton.—An ement has been concluded between the District 
Council and the Midland Electric Company with regard to electric 
tramways and lighting in the district. 

Perth.—It is likely that the tramways provisional order will not 
be opposed, the Corporation having been successful in their negotiations 
with the Caledonian Railway Company. 

Cheltenham. In connection with the tramway construction the 
High-street is to be paved with jarrah wood blocks at an estimated 
cost of £20,109, with £919 for kerbing. / 

Bradford.—The experiment with the tramcars with covered tops 
which have been run on several of the tramway routes has been sucoess- 
ful, and further cars of this type are to be placed in service. 

Oldbury.—The Birmingham and Midland Tramways Company 
have consented to the Council's terms in respect of the postponement 
of the electrification of the tramways for a further period of 12 months. 

Crystal Palace.—The application made in May, 1902, by the 
Crystal Palace Light Railways and renean. Company, Limited, for 
an order to authorise the Orystal Palace light railways, has now been 
withdrawn. 

Elland.—At their last meeting the Halifax Tramways Committee 
deferred for further consideration the request made by the Elland 
District Council for the transfer of their tramway powers to the 
latter body. 

Stoke-on-Trent.—It was stated at the last meeting of the Town 
Council that as soon as the Cliff Bank-road improvement has been 
carried out, the light railway from Stoke to Newcastle would be pro- 
ceeded ‘with. | 

Electric Motor 'Bus.—A trial trip out to Richmond was made on 
Wednesday with the new electric motor 'bus which has been con- 
structed for the General Omnibus Company by the Fischer Motor 
Vehicle Company. 

Bootle.—The anticipation here is that, so far from the electrification 
of the Mersey Railway having an adverse effect on the electric tramway 
traffic in the district, it will tend to increase its volume, and conse- 
quently swell the receipts. 

Glasgow.—It is recommended that a two-shift system of running 
the electric cars be adopted after June 1, the men thus having a 
48 hours’ week, exclusive of Sunday labour. An adjustment of the 
wages is aleo recommended. 

Gloucester.—The negotiations between the City Council and the 
County Council for the extension of the tramways to Hucclecote, and 

ibly beyond, have been brought to a successful issue, and the 
heads of agreement have been approved. 

Wednesbury.—It is reported that the much-vexed tramway ques- 
tion has now been settled. As certain matters of detail have yet to 
be considered, no particulars of the terms agreed on with the British 
Electric Traction N are available. 

Heokmondwike.—4About four miles of the permanent way of the 
new electric tramways were inspected by Major Druitt last week, and 
the public service was commenced. It is hoped to have the whole of 
the trunk line from Dewsbury to Cleckheaton open by June. 

Edinburgh —A sub-committee of the Tramways Committee this 
week considered the question of electric tramway extension in the 
Fountsinbridge district. Without committing themselves to any 
scheme, the committee decided to obtain a survey of the proposed 
route. 


London United Tramways Bill.—This Bil, which empowers 
the company to acquire additional lands for the e and altera - 
tion of roads and also authorises the widening of Kingston and 
Hampton Oourt Bridges, was passed by a House of Commons com- 
mittee on Tuesday. 


At the meeting of the Town Council on Wednesday 
it was stated that the financial result of the tramways undertaking, 
which was inaugurated on Jan. 31 last would at the end of the year 
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ive every satisfaction. Although there would not perhaps be a profit, 


ere would not be a loss. 

North Linoolnshire Light Railway.—The Lyndsey County 
Council have refused an application from the promoters for a con- 
tribution towards the cost of the construction and equipment of this 
railway, £8,500 in shares and £8,500 in debentures, bearing interest 
at the rate of £4 per cent. 

Southwark.— Work in connection with the reconstruction of the 
tramways for electric traction in Walworth-road has been commenced. 
The Borough Council have been fortunate to arrange with the London 
Oounty Council that one line of traffic each way shall remain open 
whilst the work is in progress. i | 

Derby.—In connection with the proposal to electrify the tramways 
Mr. O. H. Wordingham recommends the establishment of a combined 
station for lighting and traction as near as possible to the centre of 
the city. The overhead trolley system of traction has been adopted. 
The estimated cost of the scheme is £85,000. 

West Bromwich.—The Town Council on Wednesday decided to 
support the tramway company’s Bill in Parliament on the grounds 
that it was not only in the interests of the people of West Bromwich, 
but also of adjoining towns that there should be a complete through 
service of cars on the South Staffordshire system. 4 

Portsmouth.—The Sub-Finance and Tramways Committees have 
finally decided to give support to the Hayling Island and Southsea 
Bri scheme. The Tramways Oommittee es agreed to extend 
the ration tramway from the present terminus at Eastney-road 
to the pumping station. From this point Hayling light railway will 
start. 


Motorear Logislation.—On 1 in the House of Commons 
Mr. Long stated, in reply to Mr. Ellis, that he had a Bill in prepara- 
tion dealing with the subject of motorcar legislation, and hoped shortly 
to be able to introduce it. Mr. Schwann asked if a number would be 
affixed to each motorcar, to which Mr. Long replied that he was con- 
sidering the point. . 

Manchester.—Another scheme is being promoted here for a tube 
electric railway in the city and the adjoining borough of Salford. The 
total length of the line would be 24 miles, of which 18 miles only 
would be underground. The aggregate cost is estimated at close on a 
million sterling, and it is proposed to form a syndicate with a capital 
of £50,000 in the first instance to promote a Bill. 

Preston.—The Tramways Committee have decided to enquire into 
the advisability of instituting a motor 'bus service in the town instead 
of going in for an expensive electric tramway system. The Council 
are being urged by the local Trades Council and Independent Labour 
party to retain the working of the tramways in their own hands, aud 
to decline all offera for the leasing of the proposed new system. 

Brighton.—At the meeting of the Town Council yesterday after- 
noon the Tramways Committee submitted a special report relating to 
the purchase of certain land in Montpelier-road for the pur of 
widening the road at Denmark-terrace in connection with thes con 
struction of a tramway in that road, and in respect of which the 
Oorporation ask for compulsory power of purchase in their Bill. 

Crewe.—On Wednesday the Town Oouncil approved an amended 
draft provisional order, pe by Messrs. hewitt and Rhodes, 
electrical engineers, Manchester, for the construction of light railways 
within the borough. One of the conditions is that the promoters 
shall agree to take their current from the Council's electrical works, 
and ACHT that they shall pay the Corporation a wayleave of £100 
a mile. 

— The Tramways Committee have refused an application to 
allow children to ride on the trams at. half price on their way to and 
from school. The extension of the tramways from Hipperholme to 
Hove Edge at a cost of £5,591 has been sanctioned. It is also decided 
to double the lines from Lee oe to Athol Mount, Ovenden, at an 
estimated cost of £3,520. The bell-punch system of collecting fares 
on the cars has been rejected. 

Newoastle.—The new tramway route to Walker Gate, by way of 
Pee has been opened for traffic. The fare for the whole journey is 
2d. A service of cars also commenced running at the end of last week 
to Low Walker, as far as the Stack Hotel, by way of City-road, St. 
Peter's, and St. Anthony's. In the course of time there Gu be a 
further extension of the lines to Neptune-road, near the Wallsend 
boundary, and also by the Walker Gate section to Wallsend. . 

Tees-side.—On Friday a joint conference was held at Middles- 
brough between representatives of the Corporation and the North 
Ormesby and South Bank Urban District Oouncils with regard to the 
proposed tramway extensions to Grangetown. The question as to 
whether the local authorities should themselves undertake the con- 
struction of the line was amongst the subjects discussed, but, it is 
understood, met with a good deal of opposition. The proceedings 
were strictly private. ' 

Lanarkshire.—The Commissioners under the Private Bill Pro- 
cedure Act held an enquiry in Glasgow on Tuesday into the proposal 
to establish electric tramways between the popnious districts of 
Hamilton, Motherwell, and Wishaw, Lanarkshire, the seat of the 
Scotch iron and steel trade. The Scotch railways opposed the scheme, 
contending that such competition was unequal, and would seriously 
injure the railway companies. At the close Mr. Eugene Wason, M.P., 
declared the preamble proved. 

Ramsbottom.—The District Council have secured a provisional 
order for tramways in their district. Already they are in possession 
of an order under the Electric Lighting Acts. A combined scheme for 
lighting, traction, and power has been prepared by Mr. A. B. Ohatwood 
consulting engineer, Bolton, who has also had charge of the plans an 
other work for the tramways. The tramway route will comprise about 
54 miles, from Holcombe Brook to Edenfield via Stubbins, and from 
Edenfield to the Market-place via Shuttleworth. 


Brighouse.—At the last meeting of the Tramways Committee of 
the Halifax Corporation a deputation from the Brighouse 5 
attended, and urged, with regard to the recent decision of com- 
mittee to extend the Hipperholme section to Hove Edge, that they 
should carry the line right through to Brighouse. It was stated that 
with Hove Edge as the terminus the line would be of little service to 
the bulk of the Brighouse people. The chairman of the committee 
promised that the matter should have careful consideration. 


Motor Track Roadway.—The Departmental Committee on High- 
ways met under the presidency of Mr. Grant Lawson, M.P., last week, 
when the evidence of Mr. W. W. B. Hulton, chairman of the Main 
Roads Committee of the Lancashire County Council, and of Mr. James 
Moncur, chief surveyor of main roads to the Staffordshire Oounty 
Oouncil, was taken. The latter described his plan for a model motor 
track by which, on a road 91ft. wide, two carriageways for ordinary 
traffic, two footways, two motor tracks with bays for passing, and one 
bicycle track could be accommodated. 


Bournemouth.—It is now definitely announced that the opposition 
to the tramway scheme by the Corporation has been withdrawn. It 


was stated at a meeting of the committee of the House of Lords on . 


Tueaday that the hearing of the case for the purchase of the AUT 
belonging to the Poole and District Tramways Company, and also the 
Bill for the purpose of acquiring the ne land, would not be 
necessary. Both measures were referred to the Earl of Morley, Lord 
Chairman of Committees, and there is every prospect of a satisfactory 
tramway service in Bournemouth and district. 


Erith. —At the Woolwich Bordugh Council meeting last week the: 
Works Committee reported upon tbe negotiations with the London: 
Oounty Council as to the Erith Tramways Bill. The Town Olerk hadi 
seen Mr. Benn, who assured him definitely that his committee would. 
recommend the Oounty Oouncil to proceed upon the lines suggested, 
and would strenuously oppose the introduction of the Erith tramways. 
Under these circumstances, the Council resolved that the Town Olerk 
should unconditionally oppose the proposal of the Erith Urban District 
Council to lay tramways within the borough of Woolwich. 


Lye and Wollescote.—At their last meeting the District Council 
received a letter from the Dudley, Stourbridge, and District Electric 
Traction Company applying for a petroleum license, and intimating 
that they intended to store a maximum of 40 tons on land near 


Stambermill Ohurch, for the working of a gas-engine to supply power . 


to their line. They enclosed plans, with a request that the Council 
would pass them at their meeting, as otherwise, they hinted, they 
might have to stop the traffic on the Lye and Wollescote line during 
the Whitsuntide holidays from lack of power. The matter was 
referied to committee. 

Birkenhead.—At the meeting of the Town Council on Wednesday 
a special sub-committee submitted an important proposal. At present, 
owing to the railway pda in Ohester-street, only single-deck cars 
can travel on this route. It is now proposed, in order that double- 
deck cara ney be substituted, that the road Joy in Ohester- 
street and under the bridge be altered at a cost of £1,000. It is stated 
that with large bogie cars instead of the single-deckers there would be 
increased receipts by at least ld. per mile, which would mean an 
increase in one year's receipts on this road of £1,520, which is well 
over the sum estimated for alteration of the road. 


Dundee.—For some considerable time cab proprietors have been 
complaining that the introduction of the new electric tramway 10utes 
here has seriously affected their business. Since the opening of the 
Seagate and Constitution road systems large numbers of cabmen have 
been idle, and the statistics given at the yearly licensing court at 
Dundee show that while the numbers of cars and drivers have increased, 
the numbers of cabs and cabmen have gone down. Last year there were 
57 car drivers, and this year there are 72. There were 75 licensed 
cabs in the city last year and 112 drivers; this year there are only 
71, while licenses have been granted to 96 drivers. 


Stroud District and Cheltenham Tramway Bill.—Sir Lewis 
M'Iver's Select Committee of the House of Commons have passed the 
preamble of this Bill, by which it is proposed to construct a system 
of electric tramways between Stroud and Cheltenham. However, as 
tramways in some cases will not be required for the present, the pro- 
moters propose to run motorcars by means of the overhead trolley 
system without rails. The preamble of the Bill was passed on the 
understanding that the public are to be allowed to take advantage of 
the existence of the trol ey lines for the working of private motorcars 
on payment of a toll for the use of electrical energy. 


Additional Traffic Returns.—Anglo-Argentine, £1,794 inorease ; 
Barcelona Ensanche y Gracia, £189 increase; Barcelona, £345 decrease ; 
Brisbane, £61 increase (month of April, £10,509, increase £407); 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £44 increase 
(month of April, £12,995, increase £1,123) ; Oaloutta, £548 increase ; 
Cape Town (month of March), receipts £216,730, 5 £8,629 ; 
Isle of Thanet Electric, £16 decrease; Mexico Klectric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£42 increase; Port Elizabeth (month of March), receipts £4,235, 
expenditure £2,232, 

Walsall.—At the meeting of the Town Council on Monday next 
the Tramways Committee will recommend that in order to provide 
for the proper and expeditious working of the increased traffic, con. 
sequent upon the extension of the tramways, the portion of the line 
from the junction of Wolverhampton-street and Park-street to the 
Bridge, be reconstructed, and a double line substituted for the single 
line in Park-street, and that two sets of double lines and crossings, 
with a refuge for foot passengers, be constructed on the bridge, at an 
estimated cost of £3,000. Further, that the whole of the anent 
way of the tramway from the bridge to Mellish-road, which is wern 
out, be reconstructed at an estimated cost of 24,000, 
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Salford.—The next routes to be electrically equipped are the 
Ordsall-lane and Liverpool-street routes. The former will be com- 
menced next week, and a single track will be constructed from Regent- 
road along Ordsall-lane to Trafford Bridge. It is expected that this 
work will be eompleted in three weeks’ time. The cars will travel in 
some instances via Regent Bridge, then along Ordsall-lane, to the 
Salford Docks, running along Trafford-road and Regent-road, with an 
alternative route ria Cross-lane and the Crescent. Under the agree- 
ment between Manchester and Salford the Manchester Corporation will 
pay a rental to the Salford Corporation for the use of the lines to be 
worked by the latter in the city amounting to £1,373 per mile of 
single track per annum. 


Cardiff.—Major Druitt, R.E., inspected on Tuesday the new 
electric tramway from the corner of Bute-terrace and Bute-street to 
Splott, Cardiff, the terminus of which is at the lower end of Portman- 
moor-road. The total length of the section is 24 miles. Between 
Bute-street and Clifton.street the line has been reconstructed, and a 
new track has been laid from the latter point through Splott-road, 
Walker-road, and Portmanmoor-road. In consequence of the low 
bridge in Bute terrace only single-deck cars can be run. Major Druitt 
expressed himself satisfied with the track, and as soon as the Board of 
Trade certificate is received the line will be opened for traffic with two 
or three cars. It is expected that there will be a full service on the 
Splott section in the course of three weeks. 


Belfast.—The City Council have approved the draft memorandum 
of agreement between the Corporation and the Belfast Street Tram- 
ways Company for the purchase of the latter's undertaking, and the 
town clerk has been instructed to furnish it to the company for their 
approval. This agreement provides for the sale of the company's 
undertaking to the Corporation at its then value upon Aug. 10, 1903. 
together with the right to acquire the undertakings of the Belfast and 
Ligoniel Tramways Company and the Sydenham District Tramways 
Company, the purchase to be completed upon Aug. 10, 1904. The 
purchase price has yet to be agreed upon, and in the event of dis- 
agreement the matter will be referred to arbitration. The Corporation 
will promote a Bill in Parliament to give effect to the agreement. 


Leeds.—The tramway conductors are rebelling against the ticket 
system, which has replaced the collection of fares by boxes. Nearly 
100 conductors on the last pay-day had sums deducted from their 
wages because their receipts did not tally with the numbers of punched 
tickets. The conductors are also complaining loudly because on an 
average they do not get above five minutes fora meal. With a view 
to a fcrmal application to the Board of Trade for a revision of speeds, 
the general manager has been instructed to prepare a diagram showing 
the routes and speeds at present allowed. The Tramways and Vehicle 
Workers’ Union have obtained legal advice, and, acting upon this, the 
committee on Wednesday passed the following resolution: That this 
society takes action against the Corporation to recover deductions from 
men's wages as shortage on the ticket system." 


American Development of Underground London.—A New 
York Central News message states that a syndicate, including several 
of the most important banks and trusts, has been formed to under- 
write a loan of £3,000,000 sterling, which is to be used by Mr. Yerkes 
in the development of underground electric railway communication in 
London. A sum of £5,000,000 sterling is also to be raised in London. 
The loan notes will be redeemable in 10 years, and will bear 5 per cent. 
interest. A novel feature is that half the loan will be in dollars and 
half in pounds. It is reported that Mr. Carnegie has subscribed 
£200,000. Mr. Yerkes, it is said, wants to accomplish the union of 
all the civil, mechanical, and electrical engineering departments, 
which will each have its share in the construction work. The control 
of the different kinds of work will then be in the hands of officials 
accommodated in one building in New York, 


Southwark.— With regard to the application of the London Count 
Council to lay electric mains under the footpaths of New Kent-road, 
Great Dover-street, Old Kent-road, Walworth-road, Camberwell-road, 
Newington-causeway, Southwark Bridge-road, and Bermondsey New- 
road, the Works and Depót Committee of the Borough Council recom- 
mended at the last meeting that the County Council be informed that 
this Council, while willing to assist them in the construction of their 
ducts, were of opinion that the pavement was not a convenient posi- 
tion, but as an alternative would be prepared to assent to the ducts 
being placed in the roadway just outside the tramway margins. The 
recommendation was agreed to. The application of the County Council 
to erect sectional feeder pillars on the footpaths in the borough was 
granted, subject to the pillars being placed in positions satisfactory to 
the borough engineer, and where they would be of the least incon- 
venience to the public. 

Manchester Southern Tramways Bill.—This Bill came before 
Earl Lauderdale’s Select Committee of the House of Lords on Tuesday. 
Mr. Balfour Browne, K.C., who appeared for the promoters, informed 
the committee that negotiations were in progress between the pro- 
moters and their opponents, and these would probably lead to an 
amicable settlement. The real fight was between the promoters and 
the British Electrie Traction Company, which was promoting the 
North Cheshire Tramways Bill. Oounsel suggested that the com- 
mittee should adjourn so that a settlement might be arrived at. Mr. 
Pember, K.C., for the British Electric Traction Company, thought 
there was really a very fair prospect of au agreement resulting from a 
conference. It would be worth while for the committee to adjourn 
for a reasonable time. Mr. Balfour Browne suggested an adjournment 
until Thursday. Ultimately it was decided to place the Bill last on 
the list of Bills to be heard before the committee so that it may not 
come on for some days. 

Ilkeston. —There is now a reasonable prospect of an early runni 
of the tramcars here, The scheme for which the Corporation obtaine 
perliamentary sanction included not only the laying of tramways but 
the generation of electrical energy. Shortly afterwards the Notts and 


Derbyshire Power Company obtained parliamentary authority to 
supply electricity in the district, and, after negotiation, Ilkeston 
Corporation arranged to take power in bulk from the new company, 
on terms which were deemed more advantageous than by producing it 
themselves. The company entered into an agreement to supply the 
Corporation in August of last year. A large station has been built at 
Ilkeston near the Manners Colliery, but has only just been sufficiently 
completed to enable the company to supply the energy required. The 
tramway tracks have been laid several months. The long delay has 
been much commented on in the town, and the payment of interest 
on the loans has led to an increase of the rate, as the tramways have 
been lying idle for about nine months longer than was expected. ö 


Great Northern, Piccadilly, and Brompton Railway.— With 
regard to the construction of that part of the above railway under 
Seven Sisters-road the London County Council have given their 
approval to the same, subject to the following conditions —viz. : That 
the construction of the railway tunnel under Seven Sisters-road be 
carried out under the supervision and to the satisfaction of the Council's 
chief engineer ; that the top of the tunnel be constructed at a depth 
not less than 15ft. below the surface of the carriageway of that 
thoroughfare; that any damage that may be done to the tramways, 
or any of the works in connection therewith, by the proposed worl:s of 
the company, and by tbe subsequent working of the railway when 
completed, be made good at the cost of the company and to the satis- 
faction of the Council’s engineer ; that this approval be not taken to 
include any approval of the drawing so far as regards the sewers 
shown upon it; and that the company do obtain the approval of 
the local authority concerned to the proposed works, so far as they 
affect the sewers or roads under the jurisdiction of such authority. 


Wolverhampton.—After a year's trial the Tramways Committee 
recommend the Council to adopt the Lorain surface-contact system of 
traction. A long discussion took place at the last meeting of the Town 
Council on the following resolution: That the Corporation, notwith- 
standing the non-compliance by the company with the conditions of 
the contraet dated July 17, 1901, shall take over and accept the 
11:375 miles of single track from the Lorain Steel Jompany as from 
April 17, 1902, and that payment be made to that company from the 
electrical equipment thereof subject to the contractors undertaking to 
replace free of cost to the Corporation all the existing top-plates and 
granite casings with others of a type approved by the borough engi- 
neer and electrical engineer as and when such renewals and replace- 
ments became necessary, and subject to their executing and supplying 
free of cost as aforesaid such further work and materials as may be 
necessary to comply with their obligations under Clauses 37 and 38 
of the contract, and that in default of this being done all matters in 
dispute be referred to arbitration.” Eventually the debate was 
adjourned for a week. 


Cyclists and Electric Tramoars.—Sir J. Dimsdale having 
asked the Home Secretary whether his attention has been called to 
the cases of a cyclist who was killed on Monday last week on the road 
between Kew Bridge and Gunnersbury, and of a cyclist on the previous 
Saturday whilst riding from Hampton Court and Hampton, when a 
car of the London United Tramways Oompany knocked him down, 
causing him severe injury, and whether, in view of the introduction 
of electric tramcara on the public roads, he will consider the desir- 
ability of steps being taken for the protection of the public, Mr. 
Akers- Douglas says: I have made enquiries, and find that in the first 
of the two cases mentioned the coroner’s jury returned a verdict of 
accidental death, and that it does not appear that there was any 
negligence on the part of the driver of the electric tramcar or any 
breach of the law as to speed. I understand that the case is bein 
further considered hy the Board of Trade. I cannot trace the secon 
case mentioned. The police have received no information as to injury 
caused on Saturday, April 18, to a cyclist between Hampton Court and 
Hampton.” 


New Issue.—The directors of the Yorkshire Electric Tramways 
Syndicate, Limited, which has a capital of £280,000, divided into 180 
preference shares of £1,000 each, and 10,000 ordinary shares of £10 
each, this week invited subscriptions for the whole of the preference. 
The prospectus stated that the syndicate has been formed to ‘acquire 
the four provisional orders, and to construct the electric tramways 
authorised in the Leeds, Wakefield, and West Riding districts in con- 
tinuation of the Leeds Corporation system, and connecting it by tram- 
ways already authorised, and by proposed extensions with the towns 
of Wakefield, Poutefract, Knottingley, Dewsbury, Castleford, Nor- 
manton, Featherstone, Horbury, Ossett, Alverthorpe, and Rothwell. 
The length of route authorised is about 38 miles, and the entire 
system, with the proposed extensions, will cover about 55 miles, 
serving a population of about three-quarters of a million. Dick, Kerr, 
and Co, Limited, has entered into a contract to construct and equip 
the lines. Upon the construction of the main trunk line of the Leeds 
and Wakefield section it is proposed to form a tramway company with 
3 share capital of £450,000. 


Hove.—The Bill by which powers are being sought by the British 
Electric Traction Company to enable them to construct electric tram- 
ways in Hove, Worthing, and Littlehampton and the interveni 
districts, and to adapt the existing tramways between Shoreham iid 
Hove for working by electricity, came this week before the Examiners 
of Petitions for Private Bills for proof of compliance with the Standin 
Orders of the House of Commons in connection with an addition 
provision which the promoters are seeking to incorporate in the Bill, 
empowering them to purchase from the Duke of Norfolk the Norfolk 
Bridge. Proof having been given by the parliamentary agents for the 
promoters of the publication and service of the necessary notices, the 
examiners found, pro forma, that the Standing Orders had not been 
complied with by reason of the fact that the notices were given at a 
later date than is allowed by the rules of Parliament. The Bill will 
accordingly have to go again before the Standing Orders Oommittee, 
with whom rests the decision whether compliance shall be dispensed 
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with and Standing Orders suspended so as to allow the additional pro- 
vision to be inserted in the Bill before it is considered on its merits in 
committee. 

Middlesex.—The County Council have accepted a tender for the 
construction of a light railway from a point in the Archway-road, near 
the Highgate Archway, to Finchley and Whetstone, and have asked, 
in connection with the matter, when the London 5 pro- 
pose to construct the 5 authorised by their mways and 

provements Act of 1901, along Archway- road. The Middlesex 
County Oouncil have also s cid that, as their light railways are 
to be constructed for the overhead trolley system, the short length of 
tramway above specified should be constructed upon the same system. 
The London County Council's Highway Committee concur with this 
suggestion, and have been in communication upon the matter with the 
I n Borough Council, the road authority concerned, and as the 
result that body have intimated that, subject to the insertion of 
proper eonditions for the protection of its interests, they will be 
prepared to give consent to the erection of posts and wires for over- 
head traction in the portion of Archway-road within that borough 
between the Archway Tavern and the county boundary. At the 
meeting of the London County Council on Tuesday that body were 
asked to instruct the Highway Committee to prepare for the construc- 
tion of the line. 

Tramway Enterprise in South Africa.— Among the new tramway 
schemes projected in South Africa are that of the Lourens River 
. Estates, Limited, a private company who are about making application 
to the Cape Parliament for powers to construct an eleotrie tramway, 
about 4j miles in extent, from Somerset West to Somerset West 
Strand, and also to supply electric energy for lighting and power 
purposes in the districts traversed. The Municipality of Sea Point 
and Green Point, suburbs of Cape Town, are, states the British and 
South African Export Gazette, likewise seeking authorisation to 
institute the electric light, to create and maintain a fire brigade, and 
to lay down an effeotive water and drainage ae The Cape Electric 
Tramways, Limited, have also given notice of their intention to apply 
5 authorisation to convert the Sea Point-Cape Town 

ilway, recently acquired by them, into a 4ft. 84in. double- line 
electric tramway, to make extensions thereto, and to erect an electric 

wer station. A small private railway venture is that of the 
“ommetje Estates, Limited, intended to conneot the company's 
property by a line joining the Cape Government's railway system 
near Fish Hoek railway system. The line will be equipped with 
telegraph and telephone lines. Further additions to the electric tram- 
way system of the Municipality of East London are also in con- 
templation. The South Randfontein Gold Mining Company, Limited, 
are likewise seeking powers to build a tramway coal line, and also an 
electric power line. 

Blackpool —The report of the working of the Corporation tramway 
system for the year indu March 31 last has been issued. The number 
of passengers carried on the three routes was as follows: Promenade, 
4,555,697 ; Marton, 1,457,560 ; New-road, 378,064—total, 6,169,121. 
The average number of passengers per car mile run was 16,902, and 
the highest number in any one day 65,505. 
cars running daily was 34, and the average number of passengers per 
car per week 10,137. The average receipts per car mile run were 
16:2d. on the Promenade, 8:5d. rton, and 7:8d. New-road ; the 
average for the routes being 10°8d. The number of car miles run was 
441,669 on the Promenade, 281,172 Marton, and 61,602 New-road — 
total, 784,443. The highest number of car miles run per day was 
3, 427. Of Board of Trade units of electrical current used there were 
937,797, or 1:2 per car mile. The percentage of total running and 
maintenance expenses, compared with receipts, was 62°4. The total 
receipts were £42,580, and the expenditure £26,585. The gross profit 
was £15,995, or 7°47 per cent. on capital outlay, against 8°69 per cent. 
the previous year. Loan charges, however, went up from £6,649 (the 

revious year) to £11,678, and as a result the net profits were brought 
down from £6,909 to £4,517, of which £2,249 will go to the relief of 
the year, instead of the £5,000 estimated net profits, which were ear- 
marked for the relief of the rates. It is expected that the new electric 
trams will be running throughout the entire route—South Shore to 
Lytham Cottage Hospital—by Whit Monday. 

South- London, Chatham, and Dover Railways BilL— 
À committee of the House of Lorde, presided over by Lord Lauder- 
dale, considered on Friday this Bill, one of the principal ones of which 
is contained in Clause 4, which sets out that, ‘‘ subject to the pro- 
visions of this Act and to any regulations to be prescribed by the 
Board of Trade, the Managing Committee may work the traffic on the 
two railways by electrical power, and for that purpose may lay down 
along such, railways and maintain and use electric cables, mains, 
lines, and apparatus for the transmitting of electrical energy.” This 
portion of the Bill, said Sir R. Littler, K. O., for the promoters, was 
originally opposed by the Corporation of the city of London, but an 
arrangement had been effected between the parties, and the opposition 
had been withdrawn. ‘The only remaining opposition was with refer- 
ence to an agreement which had been entered into between the South- 
Eastern Railway Company and the Medway and Thames Canal Oom- 
pany. The canal between Gravesend and Higham was the property 
of the railway company. Last year an Act was obtained enabling 
certain promoters to construct a canal joining up the Thames and the 
Medway. An agreement had now been arrived at, and was embodied 
in the present Bill, transferring to these promoters, since incorporated 
in a company, all the rights, duties, and responsibilities of the railway 
company in the canal on a lease of 999 years. The chairman, at the 
conclusion of the hearing, said the committee were of opinion that 
the preamble was proved, and that the Bill could proceed subject to 
the insertion of a clause for the protection of Lord Darnley's rights 
and of a clause protecting the towing path of the canal. 

London County Council Tramways.—The Parliamentary Com- 
mittee presented a report to the meeting of the London Oounty 


The average number of 


Council on Tuesday showing the proposals for new tramways in respect 
of which the Council resolved to seek legislation this session as com- 


red with the proposals allowed up to the present to remain in the 
ill. From this it seems that while proposals for new lines of an 
aggregate length of over 22 miles have been struck out, only just 


over three miles of line have been allowed to remain in the Bill. 
These are in the Hammersmith and Wimbledon districts. The Bil 
came before Mr. Kearley's Select Committee of the House of Commons 
on Wednesday. 


The case for the County Council was opened by Mr 
Pollock, K.C. The tramways, which are to be worked by electricity, 


are intended to run from a pont on the Harrow-road directly north of 
g 


Wormwood Scrubbs, through Wood-lane, skirting Wormwood Scrubbs, 
crossing the Uxbridge-road and the Goldhawk-road west of the junc- 
tion of those roads, and finish at Hammersmith, where it is proposed 
to connect the line, with the London United Tramway Company’s 
system. At Hammersmith they would connect also with the ahead 
authorised line of the London County Council tramways along the 
Fulham Palace-road. Mr. Benn, chairman of the Highways Oom- 
mittee of the County Council, and Mr. Maurice FitzMaurice, the 
engineer to the Council, gave evidence in support of the measure, and 
the committee adjourned. Next week the Highways Committce will 
present a report on the working of the tramways under the control of 
the Council during the past year. This report shows that there has 
been a loss of £4,716 on the South London undertaking, which is easily 
explained by the fact that traffic has been greatly interrupted by the 
works in connection with the electrical equipment of the lines. On 
the other hand, the Council's northern system has yie:ded a profit of 
£37,424. . 

Metropolitan District Railway Bill.—The first of the two Bills 
which the Metropolitan District Railway Company are promoting this 
session came before Mr. Kearley’s Select Committee of the House of 
Commons at the end of last week. It is to empower the company to 
deviate the railway authorised in 1897, to construct other lines, to lay 
down electric cables, alter fares, and to acquire the Hounslow and 
Metropolitan Railway Company. It is proposed to make a line from 
Turnham Green to Studland-road, and to increase the number of rails 
on the lines to the suburban districts to four. The company also seek 
power to raise additional capital, and to consolidate the existing rent- 
charge stocks. The Metropolitan Company opposed on the ground 
that, being partners with the applicant company in the Inner Circle 
Railway, their consent was necessary to that part of the scheme pro- 
posing to construct what will practically be a new station at Mark- 
lane. They also objected to a proposal to admit the Tilbury and 
Southend Railway trains into the proposed new station. Mr. Free- 
man, K.C., on behalf of the promoters, said that with regard to 
the clauses which the committee had been asked to insert to pro- 
tect certain buildings from vibration, such a proposal would not have 
been made but for the fact that like clauses were inserted in several 
Tube Bille. Tubes, however, were different in construction from his 
railway, and when those clauses were inserted the effect of vibration 
from the tubes was problematical. The room having been cleared, 
the committee conferred for some 10 minutes, at the end of which 
the chairman announced that the committee found the preamble 
proved so far as related to the Mark-lane station. Mr. Freeman, 
K.C., then addressed the committee on the latter part of the Bill, 
which referred to the deviation of the line from the proposed route 
under the Cromwell-road to a route which would pass under ground 
the property of the company. The committee ultimately found the 
preamble of this part of the Bill proved also. | 


South Lahcashire Tramways BilL—The Earl of Laudcrdale’s 
Select Committee of the House of Lords commenced the hearing on 
Monday of this Bill, against which 15 petitions bad been lodged. Mr. 
Fitzgerald, K. C, for the promoters, said that the Bill sought to 
authorise the South Lancashire Tramway Company to construct addi- 
tional tramways and to carry out other works. Counsel explained 
that in 1900 the company were authorised to construct an extension 
of their system in South Lancashire. The extension was to conne>t 
Liverpool in the South with Salford and Manchester. The result had 
been that they had constructed and had working 30 miles of tram- 
ways at the present moment. The number of miles authorised was 
about 100. Continuing, counsel said that four years was the 
time fixed by the original Act for the completion of the undertaking, 
but on the application of the local authorities that limit was in one 
or two cases reduced to three years. They were now applying for 
an extension of time wherein to take certain lands, and also for 
the construction of certain of the lines of tramway. The period 
asked tor was two years in each case. Another matter which they 
would have to discuss was the question of certain widenings. Dealing 
with the opposition, counsel said that St. Helens intervened between 
the termination of their tramway system and the city of Liver. 

ool. There was a small tramway called the Prescot and Liverpool 

ight Railway, whieh connected St. Helens with Liverpool. The 
St. Helens tramways belonged to the Corporation, who had leased 
them to à company. A clause in that lease stated that no running 
powers over the lines should be granted to anyone without the consent 
of the Corporation. There were 18 years of the lease to run. The 
St. Helens Corporation would not consent to his clients having running 
p over the lines through the town. His company desired to 

ave those running powers, as then they would have direct communi- 
cation with Liverpool. Evidence was called, and the committee 
ultimately found the preamble proved, subject to certain conditions. 


The London County Council and Tube Sohemes.—The tube 
railway amalgamation scheme which Mr. C. T. Yerkes has in view 
has been occupying the attention of the Parliamentary Committee 
of the London County Council for some considerable time, and on 
Tuesday they presented a long report to the Council on the subject. 
Their general conclusion is that the proposed amalgamation does not 
sufficiently safeguard the interests of the public. The report states 
that numerous Bills dealing with underground railway undertakings 
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have been introduced into Parliament this session, and in the course 
of the conduct of the Oouncil’s case in regard thereto attention has 
been directed to the scheme for the consolidation of various tube 
railways with the Metropolitan District Railway and its connections, 
and the system of the Lendon United Tramways Company into the 
hands of the Underground Electric Railways Company of London, 
Limited, which is to operate the whole as one vast undertaking. The 
Underground Company already controls 27 miles of tube railways 
now under construction with an authorised capital of nearly 
219, 000, 000; the Metropolitan District Railway and its connec- 
tions—354 miles in all—with a capital of nearly £10,000,000, 
and the system of the London United Tramways Company with 
a capital of £3,000,000, and about 7Q miles of line open for traffic, 
and also a considerable mileage of’ her lines authorised. So far 
as the projects of the Underground Company have at present been 
disclosed, the company has obtained, or seeks to obtain, control of 
undertakings with an aggregate length of line of upwards of 100 miles, 
and a total capital of nearly £35,000,000. The committee goes fully 
into the various schemes with which Mr. Yerkes is associated in 
London, the facts concerning which are largely a matter of history. 
The committee point out that the ultimate object of the Underground 
Company is to amalgamate the various tube railway companies into 
one statuto pesar deriving its authority from Parliament, and 
to be styled the ''Underground Consolidated Electric Railways 
Company, which is to lease in porpanity its undertaking to the 
Underground Electric Railways of London, which, being only a limited 
company, will be uncontrolled by Parliament. This limited company 
will operate the District Railway and the tube railways from one 
electric power generating station at Lots-road, Chelsea, and will work 
the whole system in connection with the tramways of the London 
United Tramways Company. In conclusion, the committee say: 
“We are of opinion that such a scheme needs the fullest con- 
sideration from the point of view of those interests of the publie 
which it is the Council's duty to protect, amd, so far as we 
have been able to appreciate its effect, we do not feel that 
such interests are sufficiently safeguarded. It appears to us that 
the enforcement of the parliamentary obligations attaching to the 
statutory companies will be rendered more difficult ; the accounts of 
the statutory companies wili apparently contain no information to 
enable the public to form an opinion as to the working of the under- 
takings, and the ep of the amalgamAted companies will be 
inflated, with the result that fares may have to be unduly increased 
or kept at a high level owing to the necessity of paying interest on an 
excessive amonnt of capital. The m has had no adequate oppor- 
tunity of being heard upon the subject of these arrangements ard of 
securing any advantages of consolidation, or of safeguarding its 
interests against what may prove to be a powerful monopoly. For 
example, the scales of maximum fares which have been fixed by Parlia- 
ment for the various statutory companies, while perhaps not unreason- 
able under the circumstance under which they were fixed, may be 
excessive under the new condition of affairs. We are impressed with 
the fact that the larger the sums peid for the purposes of promotion 
and underwriting the larger is the capital required for the lines and 
the higher the fares required to pay & dividend on that capital. 
Ultimately the public is the sufferer, either in higher fares or fewer 
facilities, 1f an extravagant system of raising capital for these under- 
takings is pursued.” 

Birmingham.—Mr. Emile Garcke has addressed a long circular 
letter to the shareholders of the City of Birmingham Tramways, in 
which he comments on the offers made to the Birmingham Corporation, 
details of which have already appeared in this journal. The rental 
of 15 per cent. of the receipts with a minimum of £33,000 per 
annum offered to the Corporation is,” he says, ‘‘ after provision for all 
renewals and depreciation, and is in addition to the full interest and 
sinking fund charges on Corporation capital and to all charges for 
track repairs carried out by the Corporation, and is payable to the 
Oorporation whether it is earned or not. There is no strike clause or 
force majeure clause in the pro lease. In other words, the com- 
panies would take all the risks and the Corporation would have a 
guaranteed clear profit without any responsibility or trouble. I could 
not advise any responsible or prudent company to offer more.” The 
circular adds: A point aod. ge my offer is that while the lease 
is to run only 24 years the period for which the sinking fund extends 
may be between 30 and 40 years, and that the Corporation will, there- 
fore, be left with an onerous burden at the expiration of the lease. If 
this be really the view of the Corporation, my companies would be 
willing to extend the lease to the full length of the sinking fund term, 
but if, as I believe, the Corporation would decline to so extend the 

riod of the lease, the obvious inference is that the Corporation believe 

t their position between the expiration of the lease and the expira- 
tion of the sinking fund will be beneficial and not onerous. It is certain 
the Corporation cannot earn as much profit if they decide to muni- 
cipalise, and any comparison with other cities where the tramways 
have been municipslised only serves to demonstrate this the more 
clearly. In the event of the municipalisation of the Birmingham 
tramways, the Corporation would own—and unless satisfactory 
arrangements are made with the companies on the Smethwick and 
Yardley routes and with the local authorities on the other routes 
would be able to work—only short lengths of line within the city, 
and in any event the earnings derived from the working of the lines 
outside the city would belong either to companies or to other local 
authorities. It is not very clear, however, whether the advocates of 
municipalisation desire the tramways to be worked by the Corporation 
as a commercial undertaking with a view to making a profit for the 
benefit of the ratepayers, or whether they wish the tramways to be 
carried on at the risk of the ratepayers for the benefit of the employés 
and the travelling public. If the object which the Corporation have 
, in view is to make the argent possible profit out of the operation of 
the tramways, there will be no difficulty in convincing those who 
are impartial that the offer which I have made on behalf of the 


companies will, if accepted, produce better results to the Corporation 
of Birmingham than can be obtained by municipalisation. on the 
other hand, instead of extracting the greatest possible profit the object 
is to give shorter hours and better pay to the employés and larger 
facilities and lower fares to the travelling public, then in that case I 
venture to say that the companies can give these concessions and 
facilities equally well, provided the Corporation will decide what 
proportion of the net profits they are prepared to sacrifice, from time 
to time, for the attainment of these objects. The Corporation cannot 
have the utmost profits the undertaking will yield and at the same 
time pay more than the market rate of wages or run cars at 
unremunerative fares." Mr. Garcke further points out that if other 
arrangements are not entered into by the Corporation there will be 
interruptions in the tramway communications at various points, and 
these breaks in the services will continue in many cases for the period 
of the present generation, inasmuch as the arrangements made by the 
companies with Smethwick, West Bromwich, and Yardley are for 
periods of 21 and 30 years. These arrangements are not in any way 
dependent on the passing of the Bill which the outside authorities in 
1 ias with the companies are promoting in the present session 
of Parliament. The Birmingham Corporation Bill came before a 
Select Committee of the House of Lords on Tuesday presided over by 
Lord Newton. Among other things, the Bill seeks to empower the 
Corporation to convert to electric traction certain sections of the city 
tramways system, at present worked by the tramways compeny, as 
the leases fall in. The preamble was found proved and the Bill 
allowed to proceed. 


LIGHTING AND GENERAL. 


Stafford.—The Town Council have decided to apply for sanction to 
borrow £2,200 for extension of mains. 

Bath.—The Rural District Council have decided to remain neutral 
with regird to the Somerset Power Bill. 

Cleveland and Durham Electric Power Bill.—This Bill has 
been read a third time in the House of Lords and passed. 

Exeter.—The electric lighting plant will be put in this year, 
and the tramway plant is expected to be put down next year. 

Orrell.—A Bill confirming orders for an electric lighting scheme for 
Orrell has been read a second time in the House of Commons 

Doncaster.—During the last 20 years, notwithstanding the intro- 
duction of the electric light, the consu:uption of gas has doubled in 
Doncaster. 

London Gazette.—An adjudication order has been made out in the 
estate of H. South, electrical engineer, 43, Rathbone-place, Oxford 
street, London. 

East London Technical College.—Special courses of lectures by 
Mr. J. T. Morris, A. M. I. E. E., A. I. O. E., will commence on May 18 
and 20. Full particulars in another column. 

Huddersfield.—The Electric Lighting Provisional Orders Bill 
No. 6, which includes the Huddersfield extension order, has been 
reported for second reading in the House of Commons. 

Globe Telegraph and Trust Co.—The directors propose a final 
dividend of 2s. 6d. per share, making a total of 6s. per share for the 
period ended April 30, carrying forward a balance of about £3,000. 

London County Council.—On Tuesday the Council to lend 
the St. Pancras Borough Council £20,000 for electric lighting pur- 
pose and the Stepney Borough Oouncil £10,000 for electric lighting 
works. 

Somerset and District Power Bill.—This Bill has heen referred 
to a committee of the House of Lords, consisting of Lord Glanesk (chair- 
man), the Earl of Abingdon, Lord Barnard, Lord de Mauley, and 
Lord Aberdare, 

Change of Address. —The Newcastle branch office of the British 
Thomson-Houston Company has been removed from St. Nicholas- 
chambers, Amen-corner, to Collingwood-buildings, Collingwood-street, 
Newcastle-on-Tyne. 

Stroud.—The Bill to confirm the provisional order granted by the 
Board of Trade to enable the Urban District Council of Stroud to light 
their district by electricity has been reported for second reading in the 
House of Commons. 

Liverpool.—We understand that the ol inci contemplate 
building another electric power station at a cost of £52,375. Immediate 
steps are to be taken for the better lighting by arc lamps on standards 
of a portion of London road. 

Thirsk.—The Northern Counties Electricity Supply SODPARY, 
Limited, have given notice that in & month distributing and feeder 
cables will be laid down in Thirsk and Sowerby. 

Blackpool. —Subsequent upon discussion of the minutes of the 
Street-Lighting Committee, a paragraph relating to the substitution 
of round for the oval globes on the Promenade, at a cost to the 
Lighting Committee of £200, was referred back. 

Kingston (Surrey).—]t is proposed that an electric main be laid 
to the Cocoa Nut public-house, Mill-street, subject to Messrs. 
Charrington guaranteeing a payment of £12 per annum for three 
years, and that a main be laid in Norbiton-avenue. 

Dublin.—The Town Council have adopted a report by Mr. 
Hammond explaining the present position of the new electric hghting 
scheme and setting out the extensions and extra works entered upon 
in connection with the new system up to Feb. 1, 1903. 

Sale of Arc Lamps and Fittings.—The Wolverhampton Li zhtii g 
Committee are prepared to receive tenders for the purchase ef a quan 
tity of lamps and fittinge from consumers’ premises in conne :tiou with 
en change over of the pressure supply. Particulars in advertisement 

umns, 
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British Westinghouse Electric and Manufacturing Co.—The 
transfer books are closed until May 15 inclusive for the preparation 
of dividend warrants for the interim dividend on the 6 per cent 
preference shares for the six months ending Jan. 31 last. Dividend 
warrants will be posted on May 15. 

Maidenhead. —At Monday's Council meeting Mr. Hewitt said that 
they had the largest load on Saturday that they had ever had in one 
day. Customers were still coming in, and the works and undertaking 
generally were in a very 5 
an extension estimated to cost £1,500 has been deferred. 
of Durham Power Distribution Company 
have commenced work at the Fyland’s Bridge site. It is the intention 
of the company to put down engines of 15,000 h.p. The Council have 
received a copy of the provisional order of the Durham County Electric 
Lighting Oompany, who have obtained powers for lighting in the 
district. 


Auckland. The Coun 


The Parliamentary and General Purposes Committee 

Mr. W. Hoffman Wood, Leeds, to pre 
uantities for the buildings to be erected in connection with the 
electric lighting scheme. Over 100 tenders have been received for 
the erection of the electric lighting works. These resolved to open 
them at a future date. 

Gloucester.—The City Council have agreed, with reference to the 
extension of the electricity works buildings, required to provide for 
the generating plant for the proposed light railways, to have plans 
and specifications prepared for the erection of three additional bays 
(24ft.) beyond the extension actually required to accommodate the 
generating plant for the proposed railways. 

Antrim, Down, Armagh, 

It is stated that the promoters of this Bill do not intend to 
with their scheme this session. It was proposed by the 
incorporate a capital of £1,200,000, and borrowing po 
£400,000. The area of supply was to have been the whole of the 
centres named with the exception of Belfast. 

St. Andrews.—At Monday's Town Council ene & communica- 
tion was read from the Board of Trade transmitting for any observa. 


have engaged 


roceed 


tions which the ied sale pe i n wish to offer the description of the 
y the undertakers for the apply of 
e 


system pro to be adopted ndert 
energy under the St. Andrews Electric Light Order, 1902. 

system was, on the advice of the Council's consulting engineers, 
approved of. 

Whitby.—At Tuesday's meeting of the Urban District Council it was 
decided to instal at the electricity works two of Messrs, Baboock and 
Wilcox's mechanical chain-grate stokers and a fan for induced draught. 
ut a total cost of not exceeding £650. It was also decided to extend 
the electric light cables into the Fishburn Park Ward, and, as a 
further installation of public lighting, to light all the public lamps on 
the cable route. 

Malton.—At the last meeting of the Urban District Council the 
Clerk said he had submitted to the committee correspondence with the 
Board of Trade relative to the failure of the Northern Counties Elec- 
tricity Company to carry out the terms of their order of 1900, 


empong them to light the town of Malton, etc., and the committee 
h 


unanimously recommended the Council to ask the Board of Trade 
to revoke such order forthwith. 

Stamford,—Ourrent was switched on at the Grantham electricity 
works for the first time on Saturday last. The first machine was 
started by Mrs. W. E. Milns, wife of 
resident engineer of the Urban Electric Supply Oompany, Limited. 
We are informed that current is at present being given from dusk till 
11 p.m., and is being supplied free, aud that a continuous supply will 
be given shortly when the battery is completed. 

Sevenoaks. —The Urban District Council after considering a draft 


agreement with the Kent Electrical Power Syndicate, Limited, last 


week, resolved to return the same for the purpose of having inserted 
the covenant, of which the company had already given an undertaking, 
for the installation of the electric supply within 12 months after the 
Confirmation Act had received the Royal assent. Subject to that 
being inserted the Council will approve the draft. 

Grimsby.—The Town Council have decided that application be 
made for sanction to borrow the following sums for the ing out 
of additional works : construction of a sub-balancing station in Ri 8. 
square, underground, £754; pre of a motor capstan, £150; 
new feeders, mains, etc., £2,510; new services, meters, etc., £800; 
distributors (mains), 14 miles, £1,100 ; fitting remaining boilers with 
automatic stokers, £1,550 ; contingencies, £156—total, £7,000. 

Hornsey.—The engineer, Mr. E. J. Lovegrove, has been instructed 
to , in conjunction with Mr. Staniland, and in conjunction 
with Mr Robert Hammond, the consulting engineer, so far as boilers 
and machinery are concerned, plans and estimates for further build. 
ings, plant, and mains in connection with a second extension scheme 
for electric lighting, with & view to its submission to the committee 
for consideration. The estimated cost of the proposed extension is 

,000. 

South Wales Electrical Power Supply.—The Bridgend electric 
lighting plant is now in working order, and several of the business 
establishments were lit up for the first time on Thursday last week. 
The street-lighting is expected to commence next week. The Treforest 
station is in ina completion so far as the building is concerned, 
but the installation of the plant will take some time. The Neath 
station is well under construction, and operations have been com- 
menced at Owmbran. 

Malvern.—Mr. H. P. Boulnois has held an enquiry at Malvern into 
an application of the District Council for sanction to borrow £17,000 
for the provision of a refuse destructor and for purposes of electric 
lighting, and £1,200 for the purchase of land for gasworks uel ses 

ere was no opposition, Evidence was given by Mr. J. H. Orowther, 


bell, engineer to the East 


The consideration of 


bills of 


and Belfast Electric Power Bill.— 


ill to 
wers of 


r. W. E. Milns, A.I.E.E., the 
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of Wallasey, consulting engineer for the scheme ; Mr. W. H. Camp- 
m Urban District Council ; and Mr. H. P. 
Maybury, the local surveyor. 

Southwark.—At the last Borough Council meeting Councillor 
Newman, as chairman of the Electric Light Committee, reported that 
up to date 25,565 8-c.p. lamps had been connected with the mains for 
light, and for power 3,287, or an equivalent to 28,852 8-c.p. lampe 
being an increase of 413 during the past month. The committee had 
given instruction for the issue of advertisement for tenders for the 
supply of 50 meters of various sizes, being the estimated number 
required during the ensuing year. | 

Berwick-on-Tweed.—On Monday a long discussion took place on 
a report from the Lighting Committee recommending that Castlegate, 
High-street, Hide-hill, Bridge-street, and Bridgend be lighted with 
electric aro lam pe, ub cu by the company who are at present erecting 
plant in the town. e cost of the electric installation would be 
2255 yearly for five years, as com with £112, the present cost of 
lighting by ordinary gas lampe. The matter was deferred for considera. 
tion aud a further report by the committee. 

Rotherham.—The result of the working of the electricity depart- 
ment last year has been satisfactory. It was commonly anticipated 
that there would be at first a loss of from £400 to £500 per annum. 
There was a gross profit of £1,349, but after provision for the sinkin 
fund, interest on loans, and other minor matters there was a deficit o 
£477. Dr. Kennedy allowed for a total income of £2,625 at the end 
of the second year if 6d. per unit was charged. Actually a sum of 
£2,755 was received with the price of current at a little over 34d. 
only per unit. l 

Stock e.—The Stock Exchange Committee have ordered 
the undermentioned securities to be quoted in the official list: Oom- 
mercial Cable Company’s 1,666, ol, additional capital stock ; 
Edmundsons' Electricity Corporation's further issue of 20,000 6 per 
cent. cumulative preference shares of £5 each, fally paid, Nos. 30,001 
to 50,000 ; and Waygood and Otis's further issue of 30,000 ordinary 
shares of. £1 each, fully paid, Nos. 105,001 to 155,000, and 30,000 
6 per cent. cumulative preference shares of EI each, fully paid, 
Nos. 105,001 to 135,000. 

Booth's Distillery.—The old distillery in Oowcross-street, E O., 
where Mr. Felix Booth, F.R.8., devised the process of distillation 
which has made his name, has disappeared to make room for a modern 
pee built in Early English style from the plans of Mr. E W. Mount- 
ord. Electricity is used to the fullest possible extent, and practioall 
does etis except heat the huge copper stills. Instead of the ol 
chimney and dangerous shafting, insulated wires hidden out of sight 
transmit the power, and silent-running electric motors have replaced 
cog-wheels and driving belts. 

St Petersburg. — The new plant of the Electric Lighting Company 
of St. Petersburg (Eclairage Eleotrique de St. Petersburg), installed at 
the end of 1901, was sufficient for the demand made upon it during 
1902, and allows still 15,000 to 20,000 new lamps to be connected. 
The income in 1902 was £120,328, £100,408 of which was received 
for private, £2,541 for public lighting, and £4,720 for power; the 
rest is made up of various small items. The expenses were greatly. 
reduced —in fact, they were £2,972 lese than last year— while the 
receipts show an increase of £12,520. 

Hull Telephones. —At Wednesday's meeting of the Hull Ohamber 
of Oommerce a resolution was carried as follows: ''That in view of 
the improved and efficient service provided by the National Telephone 
Company, this council urges the Corporation to abetain from com. 
mitting the ratepayers to a heavy expenditure on a new municipal 
telephone system, the successful result of which is extremely 
doubtful.'" At the vig Mehra meeting last night two resolutions 
were to be moved rescinding the resolution in favour of a municipal 
telephone passed at the last meeting of the Council. 


Dudley.—The en of the electrical undertaking has been 
1,301,768 units for the last ‘year, an increase of 334, units as 
compared with the previous 12 months. The department commenced 
the year with a deficit of £310, but they have 2129 from one and 
£525 from another firm of meter manufacturers. The gross profit on 
the year’s working was £4,526, and after deducting £3,319 for principal 
and interest on sinking fund there remains a net balance of £1,207, 
or, after deducting the sums received on account of the defective 
meters, £887. The business is increasing, and the machinery was 
sufficient for still further expansion. 


Post Office 'Telegraphs.—A parliamentary return issued on 
Wednesday by the Postmaster-General shows the gross amounts 
received and expended in respect of the telegraph service since the 
telegraphs were taken over by the State in 1870 down to 1901-2. The 
figures are for complete years ended March 31 since 1875; previously 
they were for calendar years. Since 1883-4 there has been an annual 
excess of expenditure. The expenses for 1901-2 were the largest yet 
shown—namely, £4,221,927, a deficiency of £651,880, or nearly 
double that for 1900-1. The increase is chiefly due to a rise of about 
£422,000 iu salaries, wages, maintenance, eto. 

St. Annes.—The last report of the engineer, Mr. Clothier, states 
that the electrical undertaking had during the past 12 months made 
substantial and satisfactory progress, the increase in the sd being 
no less than 58 per cent. ; the lamp connections also showed an 
increase of 76 per cent. The maximum load recorded during the past 
12 months was 127 kw. It was also satisfactory to note that the 
average cost of production had fallen below 2d. per unit. 155,556 units 
were sold, making an increase of 51,186 during 12 months. The 
equivalent to 8-c. p. lamps connected was 10,822. The units sold per 
lamp connected came out at 14:5. The total number of consumers 
was 173, and the average approximate cost of production 1:88d. 


Bolfast.—At the last Town Council meeting the Law and Improve- 
ment Committee reported that they had had under further considera- 
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tion the question of the establishment of a municipal telephone system, 
and recommended that Mr. W. C. Owen (late of the National Tele- 
phone Company) be asked to submit for the committee’s guidance 
estimates of expenditure necessary to establish a municipal system and 
other matters relating thereto. The resolution was defeated. The 
last report of the electrical engineer on the output for 1902 shows that 
the total revenue for current was £22,148. Os. 3d., against £17,487. 
2s. 7d. for the vious year, or an increase of £4,660. 17s. 8d., or 
26 per cent., while considerable economies in reference to the cost of 
the production had been effected. 


Telegraphists for the Transvaal.—On Saturday over 100 
students of the South London Telegraph Training College, Brixton, 
assembled at Waterloo Station to bid farewell to 12 of their fellow- 
students, who sailed later in the day from Southampton in the 
‘* Tintagel Castle for South Africa. These young men havo received 
lucrative appointments in the Central South African Government 
Railways as expert telegraphists and proceed direct to Pretoria. We 
are informed that Mr. C. B. Ward, the principal of the college, 
received instructions to supply this number direct from the Downing- 
street authorities. Later in the day, two wireless operators trained 
at the same college left for the new Marconi wireless telegraph 
station at Waterloo, near Liverpool. 


Wrexham.—The borough electrical engineer’s last report states 
that the electricity generated during March, 1903, was 21,469 units, 
as against 15,175 in 1902. Three consumers had been connected—51 
of 8 c. p., including 1-h.p. motor. Total number of 8-c.p. lamps con- 
nected, 8,700; total number of consumers, 124. Mr. Trentham esti- 
mates the expenditure and estimated figures in connection with the 
additional loan of £10,116 as follows: overspent, £2,200; chimney 
and flue, £928; boiler and piping, £1,596; engine and dynamo, 
£5,974 ; switchboard, £484; booster and additions, £400; house 
connections, £344 ; fees, eto.. say £400—total, £10,526. He antici- 
pated a surplus towards the difference of £216 between the Joan and 
the above sum of £10,326, but at present it was too soon to arrive at a 
more accurate amount. 


Agencies. — Messrs. Easton and Co, Limited, have appointed 
Messrs. J. Lomax, Kendal, and Co , of St. James's-square, Manchester, 
as agents for their electric and hydraulic lifts for the cities of Man- 
chester, Stockport, and Salford. This agency is entirely separate from 
the superheater and general agency for Lancashire and the adjoining 
counties, which is conducted by Mr. G. D. Seaton from 49, Deans- 
gate, Manchester. Messrs. Francis and Co., of 20, Bucklersbury, E. O., 
have ceased to act as agents for Mr. A. P. Lundberg, Pioneer Elec- 
trical Works, Islington, and that all correspondence should now be 
addressed direct to the latter address. Mr. Archibald Campbell. 
Lonedale-chambers, 27, Chancery-lane, W. C., has been appointed 
agent for London 4nd South Coast for Messrs. W. J. Garnett and Oo., 
of Bradford, who are now manufacturing cables, flexibles, etc. 


Hereford.—The recent heavy expenditure at the City and County 
Asylum at Burghill was discussed at some length by the Town Council 
ou Friday. The Committee of Visitors repor on the electrical 
and heating installations, and stated that the fire office in which the 
buildings are insured, whilst temporarily accepting the present risk, 
refuses to renew the policy on the ground that the electrical work has 
been done in an unsafe and unsatisfactory manner. Engineers whom 
the committee have consulted advise the removal of the present boilers 
and electrical machinery to a new building, the erection of a new 
chimney shaft, an additional boiler, and the rewiring of the building. 
The estimated cost of the work is £6,000, the city’s share of which 
amounted to £1,100. Eventually a special committee was appointed 
to go into the accounts, etc., and report to a special meeting of the 
Council. 

Football.—Glover's Cable Stranding Department, in winning the 
Broughton Rangers’ Inter-Works Competition Cup, may fairly be 
called the Rugby football champions of the Manchester workshops, as 
they have come out on top from among 108 competing teams. Among 
these were representatives of Mather and Platts, General Electric 
Company, Bertram Thomas, Frankenburgs, Salford Corporation Meters 
Department, Lancaster and Tonge, Broughton Copper Works, Hether- 
ington, Reddaways, and Co. Glover’s scored in all 87 points to 3. 
The result was a foregone conclusion, however, as the notice put up in 
the works announcing early closing on the day of the match stated 
quite definitely the reason was to see Glover's win the oup, which is 
now on exhibition at the works. The local importance of the event 
may he judged by the fact that over 6,000 people witnessed the 
final tie. 

Middlesbrough. —Tlie electrical engineer, Mr. Taylor, on Wednesday 
presented his annual report, which showed that the estimated number 
of units sold during the year ended March 51 was 446,386, as com- 
pared with 284,532 the previous year, an increase of 162,054. The 
revenue from private supply was £6,553. 12s. 8d. as against £4,668. 
10s. Ad., an increase of £1,885. 2s. 4d., and from meter rents, etc., 
£158. 13s. as compared with £92. 12s., an increase of £66. Os. 6d. 
The total costs were £5,446. 6s. 6d., or 1:85d. per unit, as against 
£2,660. Os. 51., or 2 25d. per unit, a decrease of 04d. per unit. The 
gross profits for the year, before providing for interest and sinking 
fund, was £3.265. 19s. 2d., as against £2,101. 2s. 5d., an increase of 
£1,164. 16s. 9d. The prices for the current had all been reduced, 
and out of 116 provincial concerns only 17 made a less charge than 
Middlesbrough. Mr. Taylor's suggestion that the charge for motor 
power should be 2d. per unit for the first 50 hours per quarter and 
ld. per unit after was agreed to. 

Halifax.—The Tramways Committec of the Cor 
received a letter from the Local Government Board with reference to 
the application to borrow £25,000 for purposes of electric lighting, 
stating that the Board had decided to comply with the application so 
far as it relates to the borrowing of the sum of £23,950, and that, in 
accordance with their usual practice in such cases, the Board had 


ration have 


excluded from the loan a sum of £2,700 as representing approximately 
the debt outstanding in respect of the 300-kw. alternator set, which is 
to be superseded, and that the Board would defer their decision upon 
the application for sanction to borrow £900 for the erection of a sub- 
station and £450 for the extension of the switchboard until the Town 
Council are in & position to submit definite proposals in rd to 
these matters, The committee have decided, subject to the decision 
of the Town Council, that the above-mentioned sum of £2,700 be 
taken from the renewal fund, and that the amount realised by the sale 
of the alternator be added to the said fund. 


Arbroath.—4At a recent meeting of the Special Committee of the 
Town Council in committee the manager and engineer of the National 
Electric Wiring Company, London, attended, and submitted propoeals 
to the effect that their company would be prepared to undertake the 
management of the electric lighting supply for the burgh. It was 
resolved to come to no definite decision until they receive the report 
which they had called for from Mr. Hogarth, their engineer. It is 
expected that this report will be in the hands of the Council almost 
immediately. At a subsequent joint meeting of the Trades Council 
and Workers' Election Committee Councillor Robbie, convener of the 
Gas Workers’ and Electric Lighting Committee, attended, and sub- 
mitted a statement and statistics showing that a great saving would 
be effected by the Corporation keeping the electric lighting supply in 
their own hands, and working the department along with the gas- 
works. The meeting resolved to promote a petition to the Town 
Council in favour of the views expressed by Councillor Robbie. 


Cheltenham.—The borough electrical engineer's last report states 
that there were 688 customers, with the equivalent of 41,850 8-c. p. 
lamps, connected to the private supply main. The following figures 
gives a résumé of the last financial year: energy sold for private 
supply, 451 C00 units; street.lighting, 616,164; energy sold for 
traction, 226,665 — total, 1,295,829. The total revenue costs 
and revenue receipts were £8,900 and £16,900 approximately, 
so that the trading pone (considered as a company) was about 
£8,000 ; taking capital charges at 6:2 per cent. on the avorage capital, 
including liabilities, for the year the total capital charges would be 
about £8,900, hence the loss (as a corporation undertaking) was about 
£900, as against £2,800 last year. The total cost of production and 
distribution of energy was 1°34d. per unit, which was very good for 
an alternating-current station of about 1,500,000 units output, of which 
only 174 per cent. was for traction. The current sold for street- 
lighting represented 47:6 and that for private lighting 30:9 per cent. 
of the total. 


Stepney.—At the meeting of the Borough Council, the Electric 
Lighting Committee presented the following report: We beg to 
report, in order that when the work in Burdett road and Commercial- 
road is completed there may be no delay in continuing the work of 
lighting by electricity some of the remaining thoroughfares in the 
borough which the Council have already decided should be so illumi- 
nated, and in respect of tlie eost of which the London County Council 
have sanctioned a loan, that we are taking steps to obtain quotations 
for the supply of the necessary materials. While this work is being 
carried out we think it desirable that the Council should authorise us 
to lay mains and erect arc lamps in Watney-street, which was no 
included in the list of streets sanctioned by the Council. The tota 
cost of laying mains on both sides of this street is estimated by thé 
consulting electrical engineer to be £950, and the cost of the erection 
of arc lamps is estimated at £420. We have submitted these estimates 
to the Finance and Parliamentary Committee, and, subject to their 
approval of the same, we recommend that Watney-street be lighted 
by electricity, and that we be authorised to obtain tenders and submit 
a recommendation thereon to the Council for laying mains and erecting 
arc lamps in that thoroughfare.” 


New Issues.—The directors of the Consolidated Electrical Com- 
pany, Limited, are issuing, at par, 120,000 shares of £1 each, payable 
as follows: 1s. per share on application, 1s. per share on allotment, 
and the balance as and when called for This company has been 
formed for the purpose of taking over the Consolidated Telephone 
Construction id Manufacturing Company, Limited, now in liquida- 
tion. The object of the reconstruction is to provide the new company 
with additional capital for the purpose, (fer aliu, of extending its 
works, plant, and machinery at Canonbury. Land has vecently been 
acquired from the North London Railway Company, and a contract 
has been given out for the ereotion of extensive additions to the 
present works. When the proposed improvements and extensions sre 
carried out the compazy will be in a position to largely increase its 
present output and profits. Particulars in another column.—The 
subscription list will open on May 11 and close on May 12, 1903, at 
the Commercial Bank of Scotland, Limited, Glasgow, Edinburgh, and 
branches for an issue of 37,590 preference shares and 37,500 ordinary 
shares of the Craigparx Electric Cable Company, Limited, which has 
been registered with a capital of £150,000 in 75,000 6 per cent. cuinu- 
lative preference shares and 75,000 ordinary shares of £1 cach. Par- 
ticulars in another column. - An issue is announced at par of £250,000 
4} per cent. first mortgage debentures and 18,915 ordinary shares of 
£5 each of the Midland. Electric Corporation for Power Distribution, 
Limited. This company has an authorised share capital of £400,000, 
half in ordinary and half in 6 per cent. cumulative preference shares, 
of which £105,425 of ordinary shares have been issued and fully paid. 


Derby.—The reports of the various committees of the Derby Town 
Council, to be presented at a quarterly meeting to-day, include the 
undermentioned resolution: That the sum of £33,400 be granted 
for extension of generating plant and mains and the provision of gene- 
rating plant for the proposed electric tramways, and that application 
be made for sanction to the borrowing of £33,400 for the purpose. 
The Corporation electric light fund for the year ending March 31, 
1903, shows that the undertaking is developing into a prosperous con- 
cern. The revenue account for the period named shows that there was 
a balance brought forward of £1,102. 9s, 2d., that the generation of 
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electricity cost £5,501. 17a. 11d., the distribution of electricity £956. 
128. 7d., public lamps £579. 1s., and general expenses £1,795. 18s. 8d., 
making a total of £9,935. 19s. 4d. The receipts were as follows: by 
sale of current by meter, £14,975. 16s. 3d.; public lighting, £2,738. 
4s, lld.; rents of meters and motors, £809. 8s. 6d.; sale and repairs 
of lamps and other apparatus, £506. 9s. 7d.; balance carried forward, 
being stock in hand on March 31, 1903, £978. 16s. 7d. This makes 
a total of £20,008. 158. 10d., so that after deducting the above- 
mentioned sum of £9,935. 198. 4d. there is a profit on the revenue 
account of £10,072. 168. 6d. After paying all charges, interest on 
loans, and sinking fund, there is & balance profit on the year of 
£597. 58. 11d. 

Blackburn.—In his report on the past year's working at the elec- 
tricity works, Mr. A. S. Giles gives the receipts as £25,750. 7s. 10d. 
and the working expenditure as £14,208. 5s. 7d., showing a gross 
profit of £11 542. 4s. 3d. Of this sum £9,707. 19e. 1d. is needed to 
pay interest and sinking fund, leaving a net profit of £1,834. 5e. 2d. 

ing the year the output from the generating station was 2,503,639 
units sold, and the total coat, noloo ag management and distribution 
to the consumers, had been reduced from 1°48d. to 1':20d. per unit. 
There is an equivalent of 106,866 lamps of 8 c.p. connected to mains, 
an increase of 24,757 over last year; whilst the consumers number 
890, an increase of 107 over last year. The total capacity of the 
works is now 3,720 h.p., and the maximum load at any one time was 
1,638 kw., on Dec. i The average price obtained per unit sold for 
lighting purposes was 35°83d., while for power purposes and tramway 
it was 1.394. and 15d. per unit respectively. During the year two 
more Lancashire boilers have been put down, and the new chimney 
now efficiently prevents the black smoke troubles which were formerly 
caused by working the old chimney beyond its capacity. The era 
in connection with the extension of the works are nearly completed, 
and one of the new engines has been erected. The contractors are pro- 
ceeding with the erection of the other plant on order, and this will be 
all completed during the summer, and be in working condition for next 
winter. 

Canterbury.—The accounts of the electricity undertaking for the 

ear ended March 31 last show receipts amounting to £6,196. 13s. 4d. 

e outgoings included extraordinary expenses by way of accumulator 
repai 2504. 7s. 10d., painting public lampe £47. 10s. 8d., and 
24 years’ water supply £38. 12s. 8d., which brought the total of 
expenses to £3,143. 28. 3d. The gross profit worked out at £3,053. 
lls, 2d., compared with £2,602. 6s. 5d. in 1902. The capital and 


interest char in 1902 totalled £1,871. 12s., but additional 
machinery and mains upon which for the greater part of the time 
there has been no return brought up the amount for 1903 to £3,104. 8s. 


There was thus a logs on the year’s working of £50. 16s. 10d., but the 
lighting company has a balance in hand of £99. 7s. 10d., and has 
invested a sum of £1,000 in Metropolitan 24 per cent. stock. The 
public lighting brought in a sum of £1,691. 17s. 2d. As bie. 
the growth of the demand, we may mention that current was sol 
during the year equalling 345,286 units, as compared with 152,553 in 
1900. Atthe last meeting of the Guardians it was stated, in reply to 
& question whether the electrical work reopens which an estimate 
had been obtained from Mr. E. J. Philpot had been put out to open 
tender, and whether any other electricians were invited to send in 
ices, that the committee had not yet decided to have it done. 
ventually it was agreed: that the House Oommittee be specially 
summoned to deal with the matter, and that their report be presented 
next Tuesday. 
Worthing.—The Town Oouncil on Tuesday adopted the following 
3 of the Electricity Committee: Writing on April 21, 
essis. Burstall and Monkhouse enolesed a copy of a letter received 
from the receiver and manager of the British Power, Traction, and 
Lighting Company, intimating that he had decided to close the battery 
department of their works, and that he was consequently unable to 
proceed further in respect to the contract with the Corporation. The 
consulting engineers added that the battery was not yet satisfactory, 
as it did not give the specified output, and they suggested that the 
two guarantors to the contract should be called upon to provide such 
sum of money as might be necessary to put the battery into proper 
order. The contract price was £984. 4s., the sum of £689 having 
already been paid by the Council on account thereof, and the engineers 
estimated that to put the battery into proper order will require the 
sum of £500. The committee resolved that formal notice be given to 
the contractors under the general conditions annexed to the contract, 
requiring them to make good all defects iu the works PES aa within 
their contract within seven days, and intimating that fai 
ance therewith the Council will take possession of the works, plant, 
and materials belonging to them, and take such steps as may be 
necessary to complete the work by other persons, and that any outlay 
in excess of the contract price incurred by the pe pelea consequent 
on the default of the contractors as aforesaid, and any completion of 
the works by other persons will, as provided by the contract, be pay- 
able firstly out of the sale of the contractor’s plant ; secondly, out of 
the contractor’s resources; and thirdly, out of the resources of the 
contractor’s sureties, 


. Bristol—The Electrical Committee have submitted the following 
statement of the accounts of the electricity department for the year 
ending March 25 last, showing a considerable improvement in the 
position of the undertaking as compared with the two preceding years: 
the number of consumers on March 25, 1903, was 2,097, being an 
increase of 307 during the year. The total connections to the mains 
are equivalent to 182,154 50-watt lamps (as compared with 149,146 at 
the corresponding period of last year) made up as follows—viz.: 
32,021 energy at the power rate, 144,866 taking energy at the 
lighting rate, and 5,241 representing the public street-lighting, this 
being an aggregate increase equivalent to 32,988 lampe, as follows: 
power oonnections, 12,507 ; private lighting, 20,481. e number of 
units sold was: private lighting, 2,245,035; power, 688,740; public 


quanti 


ing compli- 


lighting, 415,985—total, 3,409,758, being an aggregate increase of 
653,134. The use of electric motive power has continued to increase, 
and your committee are pleased to find that the sale of current 
for that purpose has more than doubled during the year, the 
total units sold being 688,740, as compared with 310,054 in 
the previous year. The gross receipts amounted to £52,810. 3s. 9d., 
and the 8271 expenditure to £25,644. 148, 2d., leaving a gross 
profit of ,165. 9s. 7d. available towards payment of dividends on 
stock, interest on loans, and banker’s overdraft, £11,936. 10s. 11d.; 
repayment of money borrowed, £9,356. 12s. 8d., leaving a net profit 
of £5,872. 6s., which has been appropriated as follows: reserve fund, 
£1,490. 17s, 6d.; depreciation and contingency account, £4,368, 
4s. 11d.; carried forward to next account, 218. ds. 7d. The following 
statement exhibits the financial position of the undertaking on 
March 25, 1903: total N . £453,289. 15e. 6d. ; 
mortgage debt, £418,756. 108. 5d.; less paid off or in stock redemp- . 
tion fund, £54,742. 58. 4d.—£364,014. 5s. 1d.; balance at credit of 
reserve fund, £6,000 ; balance at credit of depreciation and contingency 
account, £5,400, 


Acorington.—Renewed application is to be made for sanction to 
the borrowing of £1,000 for the purpose of hiring out motors on the 
hire-purchase system, and it was also resolved that the Oouncil be 
recommended to place at the disposal of the committee the sum of 
£400 out of revenue for the purchase of motors. A statement has 
been prepared of the revenue and capital accounts of the electricity 
undertaking for the year ended March 31, 1903. The capital outlay 
at the beginning of the year was £36,979. The additional expendi- 
ture during the year, chiefly on machinery and extensions of mains, 
amounted to £5,948, making a total of £42,927. This sum included 
£411 for motors, which has been written off out of market profits, 
leaving the capital account at £42,516. The borrowing powers 
amount to £47,140, £4,624 being still unexercised. In the gross 
revenue account there is a surplus income of £1,327, but this sum 
disappears in the profit and loss account, and a net loss results after 
charging £2,650 for interest on loans and sinking funds for redemption 
of debt. The net loss for the year of £1,323 has been charged against 
the rates. The estimated expenditure income, interest on loans, and 
provision for sinking fund was £4,253, and the actual £4,201. The 
income was estimated at £4,263, and has been £4,201. The total 
number of units generated was 235,642, compared with 136,225 in the 
preceding 5 increase of 73 per cent. The actual quantity of 
current sold was 175,884 Board of Trade units, and the average price 
was 3'58d., compared with 97-869 at 3°88d. in the previous year. 
Excluding the amount charged against the destructor account (80 as 
to strike an accurate vomparison with the previous year), the total 
sold was 156,444 Board of Trade units, at an ave price 
of 3‘77d., compared with 97,869—an increase at the rate of 60 per 
cent. The actual cost of producing each unit sold was 5°732d., and 
the actual price realised 3:580d., leaving a loses per unit of 2:158d. 


| The interest charges in respect of the capital employed at the 


beginning of the year amounted to 2:99 per oent., and the sinking 
fund to 4°18 per cent.—a total of 7°17 per cent. The total number 
of consumers on the register on March 31, 1903 (excluding all Oor- 
poration departments) was 162, compared with 112 at the beginning 
of the year. 


Auckland (N.Z.).—The current number of the New Zealand 
Graphic gives details of the electric lighting scheme now bofore the 
Corporation and a report of Mr. W. Goodman, agent of Messrs. Noyes 
Bros., from which we cull the following interesting figures: To pro- 
vide effective illumination, 189 arc lamps of 1,000 nominal candle-power 
each would be required, the same to be located at various points along 
the main streets and tramway routes, ranging in distance from 110 to 
165 yards. The mains should be laid underground in the main 
streets, and carried overhead in the less important ones. The number 
of lamps mentioned would illuminate about 18 miles of streets, leaving 
about 36 miles to be lighted by incandescent lampe, but allowance 
must be made for cross streets and some of the narrow streets receiving 
light from the arc lamps in the main streets. It was estimated that 
in the city, with an adult Pont of about 20,000, there would be 
an almost immediate demand for 5,000 16-c.p. lampe, which would be 
equivalent to about 7,500 installed. The charge for supply in this 
connection should be on a sliding scale. The system of distribution 
recommended was that known as the direct-current three-wire system, 
with a pressure of 440 volts across outside mains and 220 volts between 
the central main and the outer conductor. The cost of the site 
and generating p'ant, including power and light service mains, was 
calculated at 274,000. The cost per unit was estimated at 3'2d., 
this including in addition to production and distribution interest at 
4 per cent. and 1 per cent. sinking fund. It was estimated that the 
Council should obtain an average price of 7d. per unit for light and 
3°26d. unit for motor loads, e revenue from the lighting supply 
was estimated at £10,705 per annum, and from the supply for motive 

£7,394 per annum, making a total of £18,009. The total 
cost of the generation and distribution of the supply for private light- 
ing and power would be £12,173, the net profit thus equalling £5,926 
yearly. This profit would not be realised, however, on the frst year 
or two of working, as the demand would be necessarily small until 
general confidence was established in the success of the scheme. The 
cost of lighting the streets by means of the arc lamps would be 
£2,573, as compared with the present cost of about £1,600 for 
lighting. The excess of £973 could be debited to the total generating 
cost and still leave a net profit of £4,953 per annum. In regard to 
the question of ownership, 1t was not considered that the Council should 
enter into any pays rim involving the purchase of power from a 
supply compeny and the city to undertake distribution and reticulation. 
If an arrangement could be made with the tramway company, there 
was no doubt that the company could supply light and power at a 
cheaper rate than the City Council. As the company a y had its 
plant station of 1,000 h.p. does not materially increase the oost of 
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management or generation to supply the power required. The 
supervision and wages pde, of the charges of operating a 
station of 1,000 h.p. did not materially increase if the station 
is increased to 2,000 h.p. output, and the company’s present 
buildings could be extended at comparatively small expense. 
The probable requirements of the various suburbs aggregated 
5,475 16-c.p. lamps and 73 arc lamps, and it has also an average 
motor load of 160 h.p. for eight hours a day. This greater scheme 
would necessitate & generating station capable of supplying 8,475 
16-c.p. incandescent lampe, which would equal about 11,500 installed 
and 262 1,000-c. p. arc lamps, and a motor load of about 500 h. p. for 
eight hours a day. If the Harbour Board installed electric cranes 
they would probably take power from a supply station, but their 
requirements had not been included in the estimate for motor loads. 
The total cost for a scheme to embrace the supply of city and suburbs 
was estimated at £130,000. The total operating expenses would be 
£21,336 per annum. For day motor loads 3d. per unit should be 
obtained, and the average for lighting should be 7d. per unit. From 
this scheme the total yearly revenue would be £29,976, leaving a net 
profit of £8,640. Tha report concluded by expressing thanks to Mr. 
H. W. Wilson, town clerk, and Mr. A. A. Wrigg, city engineer, for 
assistance given in the matter of data and statistics. 

Salford.-~The Corporation's electricity works at Frederick-road, 
Pendleton, have been completed, and the last engine set up will be 
started by the mayor ot the borough on May 14. The provisional 
order was obtained in 1890, but no supply station was provided until 
1895. In that year a complete system of single-phase alternating- 
current generation and distribution was inaugurated in Walness-road, 
and plant to the extent of 360 kw., generating clectricity at 3,000 
volts, was installed. The expenditure upon this first scheme amounted 
to £42,000. This necessitated a transformer on the premises of every 
consumer in order to convert the high-pressure current at 3,000 volts 
to a pressure of 100 volts suitable for consumer's lamps. Owing to 
the hei transformer losses it was decided to change over to low- 
tension direct-current supply. No new plant was installed at the 
generating station, but three sub-stations were provided in Bury- 
street, Regent-road, and Frederick.road. The total cost of the whole 
system before 1900, including the expenditure on mains, had been 
£100,000. Before long, however, it was seen that a considerable 
extension of the electricity works would be necessary. The tramways 
within the borough were taken over by the Corporation in 1900, on the 
expiration of the leaso to the Carriage and Tramways Company, and 
it was decided to work them by electrical power. It was then found 
that the existing electricity works, which contained generating plant 
to only 560 kw. output, supplemented by battery sub-stations, to feed 
a total connection equivalent to over 50,000 8-c.p. lamps, could not 
pronto T be added to on the Walness-road site in such a way as to 
cope with the rapidly increasing demand for current. The Corpora- 
tion therefore decided completely to reorganise the undertaking, and 
to make due provision for the power required to operate the tramways. 
The new electricity works in Frederick-road have been constructed 
under the directions of Messrs. Lacey, Clirehugh, and Siliar, consult- 
ing engineers. A plant of 10,000 h. p. has been provided, this being 
sutficient to supply the requirements of the tramways and lightin 
systems for five years to come. A complete cable system for bot 
tramways and private supply has also been established. Sanction has 
been obtained to a loan of £398,275. Most of the plant at the 
Frederick- road works has been in position for some time, and the 
station has been at work for considerably over a year, the old Walness- 
road station having been shut down in May last. The system adopted 
is the direct.current system, with a declared pressure of 220 volts 
for lighting, on the three-wire system. Power can be supplied 
to motors at 440 volts, and to the tramways at 500 to 550 volts. 
The boiler-house contsins & single row of 16 boilers, and an engine- 
room equipped with a parallel row of eight generating sets. At each 
end of the buildings are economiser and pump rooms, and the plant 
can be divided, in case of need, into two complete and independent 


systems. The boiler-house, which is 221ft. in length, contains, as 
already mentioned, 16 boilers. These are of the Lancashire pattern, 
with 


alloway tubes (they have been pice by Messrs. Galloway, 
Limited), and each is 30ft. long by 9ft. in diameter. They are 
arranged in eight pairs, each pair Pang one engine or supplying 
steam to the main range, as desired. They are fitted with coking 
mechanical stokers, which are worked by an overhead shaft, driven by 
a Westinghouse motor. The coal required for the boilers is stored in 
steel bunkers, which extend the length of the boiler-house. The 
boiler-house adjoins the Bury and Rochdale Canal, and from the barges 
in the canal the coal is raised by electrically-driven cranes, which 
run on rails over the bunkers. From the bunkers, which have 
a storage capacity of about 1,600 tons, the coal is fed to the 
mechanical stokers by means of shoots, each of which is fitted with 
a measuring device. Similarly the ashes from the boilers are raked 
into hoppers, and, by means of an sutomatic ash conveyor and 
a shoot, are deposited in the canal barges without being handled. 
There are four Green’s economisers of 400 tubes each. Feed water is 
obtained from the canal, with the town mains as an alternative supply. 
Two sets of three electrically-driven feed pumps are used. The steam- 
piping is of steel, with copper bends ; the flanges are of steel, riveted 
and welded. Each pair of boilers is connected with an engine by a 
pipe 8in. in diameter. The engine-house has an impoging row of 
cight generator sets, each of 800 kw. These, as well as the machinery 
in other parts of the station, have been constructed by manufacturers 
either in Salford or in Manchester. The lofty engine-room is spanned 
by a 30-ton single-motor electric travelling crane running on rails at a 
height of 34ft. from the floor-level. Along one side and both ends of 
the room is a gallery at a height of 15ft., which renders supervision of 
the generating plant easy. The gallery communicates with the switch- 
room at one end and with the stores at the other. Adjoining the 
works are the offices of the borough electrical engineer (Mr. C. D. 
Taite) and committee- rooms. 


PROVISIONAL PATENTS, 1903. 


APRIL 27. 

9446. Improvements in switches for the making and breaking 
of electrical circuits. Frederick Samuel Carter, 4, 
Corporation-street, Manchester. 

9496. Improvements in the generation, distribution, and 
control of electric currents and in mechanism oon- 
nected therewith, the invention being particularly 
applicable to train-lighting and like purposes. 
Philip Middleton Justice, 55, Chancery-lane, London. 
(The Electric Oar-Lighting Company, United States.) 
(Complete specification.) 

APRIL 28. 

9528. Improvements in or relating to automatio switchos for 
remote control of electric current. Daniel B. McBride, 
Eddlewood-place, Greenock. 

9531. Au improved methed of, and means for, electro-depoeit- 
ing metal on parabolic refiectors and analogous 
articles. Benjamin James Round and Alexander Round, 
24, Temple-row, Birmingham. 

9535. Improvements in and connected with electric time 
relay switches. William Walker Lackie, William Tanna- 
hill Calderwood, and William Henry Duncan MacEwen, 
154, St. Vincent-street, Glasgow. 

9551. Improvements in or relating to electric governors for 
elastic fluid turbines. Alfred Julius Boult, 111, Hatton- 
garden, London. (Oontinental Turbine Company, United 
States.) (Complete specification. ) 

9552. Improvements in and relating to apparatus for oon 
trolling the lighting and extinguishing of gas, the 
flow of fluids, or the supply of electric energy, at 
predetermined times. Harry Wightman Harris, 55, 
Chancery-lane, London. 

9553. New method and device for the transmission of messages 
by telegraph. William Hamilton, 54, Robert-street, 
Chorlton-on-Medlock, Manchester. 

9554. Improvements in connection with tho trolley wires of 
electric tramways and the like. David Ashworth, 23, 
Coleman-street, London. 

9571. Improvements in storage batteries. Frederick Anthony 
Feldkamp, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

9576. Improvements in and relating to telephonic apparatus. 
Franklin Washington Wood, 77, Chancery-lane, London. 
(Complete specification. ) 

Improved mechanism for controlling electric circuits. 
George Augustus Tate and Frederick Ernest Newbery, 55, 
Chancery-lane, London. (Oomplete specification.) 

An improved galvanic battery. August Bourdos and 
Alfred Edward Ann, 53, Chancery-lane, London. 

9601. Improvements in direct-current dynamos. Marius Latour, 
18, Buckingham-street, Strand, London. (Date applied for 
under Patents Act, 1901, April 29, 1902, being date of 
application in Franze.) (Complete specification. ) 

Improvements in dynamo-electric machinery. John 
Herbert St. Hill Mawdsley, Norfolk House, Norfolk-street, 
Strand, London. 

Improvements in.eleotric switches es adapted 
for use with trolley lines. Arthur Jules Amédée 
Ghi-lain Marichal, 24, Southampton-buildings, Ohancery- 
lane, London. 

9623. Improvements in refiectors for incandescent electric 
lamps. Francois Cartier, 40, Chancery-lane, London. 

APRIL 29. 

Improvements relating to electrical testing apparatus. 
Arthur George Cooke, Thomas Edward Gambrell, and 
Charles Thomas Gambrell, 23, North-side, Clapham Common, 
London. 

Improvements in dynamo-celectric machinery. Henry 
Leitner and Richard Norman Lucas, Rose Villa, Byfleet. 
Improvements in means for regulating electric circuits. 
Henry Leitner aud Richard Norman Lucas, Rose Villa, 

By fleet. 

Improved means for transmitting electrico current to 
tramoars and the like. A. Hirst and Son, Limited, and 
Henry Hirst, Commercial - chambers, Commercial-street, 
Halifax. 

Improvements applicable to the “live wires” of electric 
tramways. Abraham Tcherniack, 4, St. Aun's-square, 
Manchester. l 

Improvements in Cardew earthing devices, Drake and 
Gorham, Limited, Bernard Mervyn Drake, and John 
Marshall Gorham, 66, Victoria-street, Westminster, London. 
(Complete specificaticn. ) 

Improvements in or relating to an aro lamp with 
oxygen pump. Hubert Emonds Wilhelm Leymanns and 
Wilhelm Keim, 5, Hatton-garden, London. (Complete 
specification. ) 

9728. Improvements in or relating to electric connecting 
devices applicable to lampholders, wall plugs, and 
the like. Carl Ludwig Rudolf Ernst Menges, 45, South- 
ampton-buildings, Ohancery-lane, London. 


9592. 


9604. 


9613. 


9716. 
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9692. Improvements in electric railways. Willis Nelson 
Stewart, 25, Southampton-buildings, Chancery-lane, London. 

9712. Improvements in connection with electric railway 
systems, Arthur Thomas Cooper, 18, e build- 
ings, Chancery-lane, London. 


APRIL 30. 

9744. Improvements in automatic switches and line sectors 
for intercommunication telephones. Charles Wakeman, 
65, Cambridge road, King's Heath, Birmingham. 

9759. An improved governor for steam-engines, electrically 
controlled. Alexander Bennett, 44, East Park-parade, 
Northampton. 

9766. Improvements in and relating to electric motor table 
fans. William Ranken, 96, Buchanan-street, Glasgow. 
(Francis Ranken, on the high seas.) 

9778. An appliance for switching junction points of tram- 
ways or railways, and also the power cable junc- 
tions on electric systems. Percy Tomlinson, 42, Waldeck- 
road, Carrington, Nottingham. 

9809. Improvements in devices for detecting high voltage in 
electrical circuits and apparatus. Edgar Alfred 
Carolan, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

9810. Improvements in electric fuse boxes. Edgar Alfred 
Uarolan, 85, Cannon.street, London. (The General Electric 
Company, United States.) 

9811. Improvements in methods of winding dynamo-electric 
machines. Edgar Alfred Carolan, 83, Cannon-strect, 
London. (The General Electric Company, United States. ) 

9821. An improved device or devices for locking incandescent 
electric lamps to their holders. Alfred William Hill 
and Sir Hiram Maxim Electrical and Engineering Com- 

ny, Limited, 45, Southampton-buildings, Chancery-lane, 
ndon. 

9831. Improved process and apparatus for the production of 
metals of the alkali group by electrolysis. Edgar 
Arthur Ashcroft, 111, Hatton-garden, London. 

9832. Improvements in or relating to electric lamps. Wilhelm 
Boehm, 111, Hatton-garden, London. 


May 1. 

9861. Ignition or sparking plug for motor engines or any 
other oil or gas engine in which the charges are 
fired by electricity. Arthur David Griffiths, Cae Dre, 
Bridgend, Glam. 

9875. Improvements in static electrical machines. Henry 
Nehmer, 36, Clifton-street, Finsbury-square, London. 

9895. Improvements in electric generators. Benjamin Howard 
Thwaite, 81, High Holborn, London. 

9932. Improvements in treating materials by radiated or 
reflected heat in electric furnaces. Franklin Wise 
Howorth, 46, Lincoln's.inn-fields, London. (Trollhüttans 
Elektriska Kraftakiebolag, Sweden.) (Complete specification.) 


Mav 2. 

9951. Improvements in central energy telophone systems. 
Bertil Brander, 7, Hillaries-road, Gravelly Hill, Birmingham. 

9961. Improvements in electric bells. Samuel George Wyder, 
75, Dunard-street, New City-road, Glasgow. 

9990. Improvements in or connected with electric motors and 
generators. Valère Alfred Fynn, 70, Chancery-lane, 
London. 

9993. Improved lightning discharger. 
522, High Holborn, London. 

9998. Improvements in or connected with electric arc lamps. 
Hans Jacob Norballe and Thomas Greville Fulkes, 77, 
Chancery-lane, London. 


Gerritt Antonie Gerretaen, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 21, 1903. 


i 1902. 

2310. Electric telegraphy. Muirhead. 

9815. Prevention or minimising of sparking on the interrup- 
tion of ethereal telegraphic and other electric 
‘circuits. Wise. (Birkeland.) 

10137. Shade or reflector for electric lighting. Good win. 
10204. Electrodes for use in electrolysis. Hargreaves, Stubbs, 
and Kearsley. 
10459. Controllers for electric motors. Haddan. (Bergman.) 
11101. gp clocks. Otto Romanze and Frederick Stephen 
o 
11817. 5 railways working on a sectional conductor or 
like system. Lake. (General Electric Company.) 
Insulation of the conductors or windings of electrical 
apparatus. Lake. (General Electric Company.) 
11826. Rheostats. Lake. (General Electric Company.) 
11844. Dovices for controlling electromotors. Lake. 
Electric Company.) 
11973. Negative plates for electric accumulators. Fischer. 
12290. Pressure - regulating apparatus for electric mains. 
Turnbull. 


11819. 


(General 


12689. Combinations of electric switches and wall plugs. 


Vandam. 
12752. Testing the insulation of electric cables. Claremont 
and Beaver. ; 


13539. Electric wires. Hyatt. 


13740. Insulating supports and conductors on sectional third- 
rail eleoiric railways. Lake. (General Electric Com- 
pany.) 

14464. Portable electrical transformers. Maddox. 

14523. Electric ignition devices for motor cyeles and other 
services. Maxfield and Garrard. 

14830. Field - magnet cores of dynamo - electric UN 

kishi. 

Electromagnetic motors and generators. gehden. 

Palmer 

€ 


16740, 

20237. Selective calls for telephones and telegraphs. 
and McClintock. 

1903. 
871. Electrical reminder clocks. Marks. 

Clock Company.) 

3698. Manufacture of electrodes of arc lamps. Lilienfeld. 

3745. Guards for trolleys or electric collectors. Prince. 
ions applied for under International Convention, Sept. 2, 


(American Reminder 


5224. Electrically-driven vertical saw frames for cutting 
wood. Barr and Anderson. 
6952. Electric igniters for internal- combustion engines. 


Goodson. 
0953. Eiectric igniters for internal eombustion engines. 


Goodson. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. c^ uk Last price 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 43 


Aron EIOS Meter, p.c. Cum. Pref. Shares 1-125,000 1 rt 
British Insulated and Helaby Cables, Ord., 1-70, 000 ...... 5 7.74 
— 6 per cent. Cum. Pref., 1-40, C 5764 
44 per cent. Mortgage ‘Debentures .............. 103-107 
British Thomson- Houston Co., 44 per cent. 1st Mort. Deb. 
Stock, f 88 .. 104-105 
British W Elec. and Manuf., 6 per cent. Pref... 5 -64 
215,001-375,000 .... . e sari we xe 5. 53-64 
——— per cent. Mortgage Debenture Stock .......... pr 102-104 
Brush Electrical Engineering, „Nos. 1-105,731.. 2. 714 
— Non. Cum., 6 per cent. Pref. .................... 2. 14 12 
—— 4, per cent. Ist Bebenture Stock ................ 100 .. 99 102 
— 42 per cent. 2nd Debenture Stock ................ 100 .. 99 94 
Callender’s Arie Debent uren P € TR ES 3 
— . per oeuf: / ˙;ꝑ ⅛Ä 5. 54-6 
Crompton and Co. „ 6 „„ „„ „ 6%%%0à]Väꝑ „„ „„ „„ „„ „660 3 ee 2.-23 
5 cent. Debentu res 100 .. 172-106 
Edison and Swan United, A" Shares, 1-99,26 sWswacsé CO” vee 4 
' A" Shares, 670171 139 sia Be 1 
5 per cent. Debentures ................... eene 100 . 7 
4 per cent. Deb. Stock, Red.... 100 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-2 
7 per cent. Cumulative Prei... 2 .. 185 
4 per cent. Perp. lst Mort. Deb. .............. 100 1 0-103 
Ferranti Limited, 5 per cent. ne Mort. Deb. Stock, Red. 100 .. 92-97 
ueneral rss Company (1 (1900) d reds cent. Cum. Pref... 10 .. 10-104 
4 per cent. Ist Mort. V 100 102 
W. T. Henley's Telegraph Works, 9 e . 15-16 
44 per cent. Preference................... . b. 2 5-54 
dia Robbie de cent. Debent uress 00 .. 107-111 
India Rub Gutta Percha, and Telegraph Works ...... 10 184-194 
4 per cent. Debentures 100 .. 100.10 
Parker, Thos., Limited, Ordinary ........................ 10 E 
Telegraph Construction and tenance ................ 37 
———— per cent. Bonds gd. . 100 101-104 
Electric 1 and Supply.— 
7777.0... peg Ste E. x ti 
cent. Deb. Stk. Certs., Red. and Conv. .... 100 .. 118-121 
Bournemouth h and Poole, RDN $244 49 RA x Or Pe 10 .. 123-133 
——— 44 per cent. Cum. Pref., 7 19.000... cesse 10 .. 10-11 
6 per cent. Cum. Second Bret 15,001. 22,500 .... 10 .. 1081 
iy pe per cent. Debenture Stock, NN 100 .. 103-1 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
lst Debenture Stock, Reet. eee .. 101-101 xd 
Brompton and Kensington, Ording etr oo 5 .. 104.11 
7 per cent. Sreneee ss 8 104-103 
Calcutta ectric 20001 BB 800 P. ; Ordinary, Nos. 1-20,000.. E as 4 F 
Cambridge a Supply Company, Ltd., £10 Ord. .... ^ ‘a IM 
Central Electric Supply, ld., 4 per cent. Guar Deb. Stock 10 107-110 
Charing Cros s and = Nos, 60 ,001-70,000 ............. 5 .. 9-94 
uer cent, Cum. Pref. ......................-* , 561-54 
ity blertekino, 3 4 p.c. Cum. Pref., 1-40, 999100 M 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 106- 
Chelsea Electricity Supply ...................... eee 58 8.7172 
xit r cent. Debentures ................. eee 100 109-1 
City of London, Ordinary..................... q 10 .. 11.114 
b per cent. Cumulative F/ 10 12710 
—5 Sone cent. Debenture Stock .................... n 25 -1 
(s per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. .. 103-106 
county ol don and Brush Provincial, Ordinary........ 10 ʻi 8-9 
—— per cent. Cum. Prein. E" 12-13 
—— 44 per cent. Debentures Prov. Certs. All Rd. 100 . 110-113 
Edmundsons" Electricity Corporation, Ordinary, 1-17,400.. 65 .. 63-74 
6 per cent. Cum. | oos dee» E GA EY ed SEE 5 .. du 
ri per cen cent. First Mort. Deb..................... 100 107-110 
3 Tractn. Co. of Aust., Ld., 6 p. o. Cm. Pf., 1-20, OO 6 95.100 
5 per cent. Debenture EFF oe 1 
Folkestone Electric Supply, Ltd., , Ord. Nos. 1-10,000 ...... 5 .. 
44 per cent. F Deb k, Bod, ouuoeseussa 100 .. 1021 
Hove Electric Lighting, Limited. On. 1-11,000 .......... 6 .. 8-9 
Kensington & Knightsbridge Elec. Lt., — Ord., 1-21,000 ip me 11-12 


scote 699206069 9.0 und 


4 per cent. Debenture Stock Red 


— 
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Name. ot a Last price, Name. goat Last price 
8 2 £ £ £ 
Kens man tebridge and Notting Hill ........ 100 .. 103-106 h Electric Traotion, Ord., 1 : 
Eider mister and Dist. st, Elec. Lighting and Traction, Pref. 10 .. 98-104 pee qued cent. Cm. Pf., 30 9001.50.00. 5 X 
London 5 77 k ss 24-23 a * per aay Perpetual Debenture Stock --. 1 2 t gt 
e A a Vle »552000602*9025020920225249980292292-099 [ES enos yres an lgrano TAm., . MEP .. oe ee 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 10-105 A* 6 per cent. Om. Pl., 1-40,000 Xd sn win -— D 3 867 
Metropolitan, Ordinar . 100 Ae is B“ 6 per cent. Om. Pl., 1-27 SOOO: NEAR NUN 6 .. 0 N 
per cent. First Mortgage Debenture Stock .... 100 .. 110-115 5 per cent. Deb. Stock, Red. —ͤ— TESSA m .. 100 .. 107.110 
per cent. Mortgage Debenture, Red. .......... 100 .. 98-101 Prov. Cert., all paid 100 .. 99-102 
8 oa Ime Electric Supply, Ordinary........ - 9-94 gape Electrlo Tramways, Nos. 1:400, o G 1. -24 
E ee F ‘City of Birm am ways, 5 per cent. Cum. Pref... 10 
Notting Hill Blectric Lighting 1115 4 per cent. lst Mortgage Deb., 1-5, 000 (1917) . 10 .. 89.1 
4 per cent. First Mort. Debs. d 407-10 510 1-500 (Reg.) . 99-102 Colombo Electric Tramways and Lighting, 5 per cent. lst 
Oxford Electric, Ordinary, 1-96 and 10,310 ............ 54-6 Mortgage Debenture Stock, Red. .................... 100 .. 102-104 
4 per cent, Debenture Stock . 100 93-101 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 1314 
Royal El cal Company of Montreal, 43 per ‘cent. First 5 per veil Cum. .. 10 .. 11-12 
Shares Mortgage Debentures .................... see. 100 .. 100-102 ——— Debentures .........0ccccccceccscccccescesecues 100 .. 86-80 
Smithfield Markets Electric. Sup] F Ord., 1-1, 000 5 585 Dublin United N (1896), Ord., Nos. 1.60, 00 ...... 10 .. 134-14) 
4 per cent. Debenture . 100... —— 6 per cent. Pret, Nos. within 1-50, 00 0õ·ł . 10 15-16 
South London, Ordinary ................ cessent 5 . Sr per cent. Mort. Debs., 1-5,000, Red. .......... 100 . 9497 
St. James's and Pall Mall, Ordinary, 10190,080 .......... 6 .. 154-164 Imperial ways, Ordinary.......... prse baden. aoe .. all. 22-224 
„ otek 562 2 „ 260 6959 55 2 2 „6 „66 662 6 „„ „„ „ „44 5 ee 8 6 per cent. Cum. Pref. vec 250999 „ 6 6 6 „6 enevvee all ee 1 -154 
Sa per cent. Dabs Wadi tigen ĩ ðV;’b 8 100 101 44 per cent. Deb. Stock ........................ 10 . 112-114 
Urban rban Bleo ric Suppl ros .4 Ordinary, 8-50,007 ............ 5 . Q5 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
5 per cent. ulative 3 50, 001-90, 000 5. 4 X ef., Nos. 50,001-60,000 ............. 5 RT 4 
Westminster, Ordinary .......... 0.0000. eee 5 E '4 per cent. Debenture Stock noas 100 .. 9 
——— 5 per cent. ‘Cam. Pref. , 110,101-138,241 .......... 6 . 0&7 Kidderminster and District Lighting and Traction, Pref... 5 
London uae Im PODS = par Cum. Pref. ........ 100 s n 
T per cent. 1s ‘ Bed. TI js 
Electrie Railways. Metropolitan Electrio Trama., Deferred, 1000 001-1, iso 1. 4 , 
Central London, „6 6 „ „„ „„ „„ „ 2 26 „ „ „ 2 262 6 „ „ „„ „„ „„ 100 ee 106-109 per cen um, rel., QW, CI-, lbb. S:a y 
4 pet Sent. Pre. 555 „„ rere 100 .. 103-106 New General Traction, Ordinary ..............-- — — —b - fs 
0 100 .. 109.112 6 per cent. Cum. cag EM LIAE vij Megd. 3 1 dere 
— į p. Deb. Stock v. Sort i psa eed fall d).. 100 .. 116-119 per cent. Mo e Debentures, 1- Ws e E 
City and Saath London, Conso x Pron y pal e . 100 .. 7575 Oldham, Aston, and Hyde Tramway, Ordinary 10 .. 104-103 
———— 4 per cent. Debenture Bock (iniri POM CNN 100 .. 117120 ——— 5 per cent. Cum. Pref. . . . .. . ff · fl z · gi 10 .. 105106 
——— 5 per cent. Pref. Stock '91. ...... sesseessoses esas 100 -e 130-133 Perth Elec. Tramways (W. A.) 5 r cent. 1 Mort, Deb. pe ae 
VE CN E ace 8 ....... 100 .. 129-132 Potteries Electric Trac Meer dade. DER 
PE: ii 00 . 127-130 —— b per cont, Cum. Pret. 1-20, No nsn. esee 15 — 1644 
e 1 Over ead r nt. AREE . 2 . — so 13-1 — per cen niüure 50,0CK.......... ocn secs ee *, 
CC Ec CN South Lancashire Ei este Por and Wow Cop 
Water] 4 per cent. Mortgage Debent ' deiude 155 = 99.402 ESL 12 6 per cent. Preference „5 1 :: i 
a oo an A e clase bed Oe E "e e — 424'J74.420 UV per COOU, ZEGADLOUUO 2202-222 22222722* . @e 
ty, Ordinary — — £528,095 44 per cent, Debenture Stock ........ 100p.c.. 100 p. e 
Electric Tramways.— 
Telephones. — 
Anglo Argentine, e aAA 5 .. iy xd í 
ermanent 6 per cent. Debenture Stock, 1888.... 100 1 National Telephone, Preferred ......................... . 100 .. 98-101 
Blackpool and Fleetwood Tramroad........c.ccaccccces xw l 8 134-144 ——— Deferred Stock ..... ( ů—„qGq5ꝶ ꝛ 3 .. 100 .. 77-79 
Brisbane Tramway Invest., Lim., Ord., 1.75, 00 %0·ꝓ:.n . 2. ——— 6 per cent. Cum. First Pref. .................... 10 13-14 
6 per cent. Cum. Pret., Nos. 1-75,000 ............ 5 ——— 6 per cent. Cum. Second Pref, ................. . 10 . 12-13 
44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 . 102-106 b per cent. Non. Cum. . — 
British Columbia Electric Railway Co, Ord., RIS 1-20,000 100 .. 69-72 X per cent. Deb. Stock, Redl. ZIEL 100 — : 
Non.Cum. 5 per cent. Pref., Nos. 25 . 94-98 ——— 4 per cent. Deb. Stock, Red. 2... 1000. 110210 
—— 44 percent. lst Mt. Debe., Nos. 75.2800 of 240 each 40 104-106 p.c, | Wwienta) Telephone and Wlectrio Mrmvany p 1 . 15/16-11/16 xd 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of | 


Traffic Returns for Increase or Accounts for past year. 
week decrease. open. Cost 
Line. | Recelpta nr 
7 Current Total | Passengers | Car miles | Pas. | File of of | mile 
Ending | 1 1903. X 1902. Week, * | Ours 1902. = Ending |recefpta; carried. can. 3 V'nger EM 
| | £ NL | BENE £ d. 
Aberdeen Corporation..........| May 2 907 685 | + 224 | 411,999 | 194 171 May 3), 37,931 | 9,099,715 794,641 o% 1502 1,970 | 614 
Ayr Corporation „ 2) 25| 179914 6| — 3 = = Hà AS eis 
Tramways ........ „ 2| 5.125 4,835 + 288| + 4,968 64 — = — us = E FEM wee 
Blackburn Corporation ........ Apr. 24 806 | 710 | + 856 ＋ 522 24 24 Dec. 51 33,561 ; 5,769,224 648,114 14 {124 | 1,398 | 74 
Blackpool ration.......... May 1| 215 475 — 62 + 840 163 164 ts is = xs roe em = " 
Blackpool FlertWood Tramways) „ 2 206 357 | - 51 + 370 | 164| 164 „ ZI] 30,923 | 2,049,677 584,989 |362 |12:8| 1,932 | 699 
Bolton Corporation ............ „ 4| 10602, 1,536 | + 125 + 1,645 | 25 — — — = a as ee ee Oe pase 
Bournemouth Corporation...... Apr. 29 9795 — — — 104 — — = = = = = . 
Bradford Corporation .......... May 5| 3,252 | 2,78 |-- 446| 4 1,659 | 39 — — — — = z AE = d 
Brighton Corporation .......... Was 29 788 710 | + 78| + 4,310 64) — — — 2 = — — — 
Bristol Tramways Company . „ 1 4,537 | 4,57 | + 380 — 514 | 514 „ 511223,480 | 41,192,899 | 5,724,114 [130 | 9:38] 4,348 | — 
Burnley Corporation .......... » à 5 687 ＋ 39 = | = = ses 2 Z = m (Co ad P 
Cardiff Corporation ............ » 2| 1,719 780 |+ 939| + 4,965 | — = am = zx: PTS -— Ee no T 
Carlisle Tramways Company.. — = — — — — — » 311 — 2,216,583 M29À | — == "es "n 
Central London v Railway Tw „ 2| 6,805 | 6,986 — 181 + 6,008 d — „ 3931|567,225 | 45,305,110 — a| — — a| — — a 
City and South London n Kaway „ 3| 3,001 | 2920 | + 81 + 3,354 — „ 31165, 00 3a] 19, 069, 5190 ES = a = 
Cork E. T. and L. Company . Apr. 20 7 679 | - lll} + 286| — = = = "E E me = = 
Darwen Corporation............ May 1 228 235 j- 58 ＋ 40 }4-36 - u " u T = B » 
Darwen-Hoddlesden ............ — — — — — 
Dover ration ............ 4. 38 211 184 |+ 271+ 58 3 — — — ih Em a. E a, 
Dublin & Lucan Electric Railway; ,, 3 101 107 |- 6 + 5k) — — — 5,796 364,796 102,287 |381 | 1362 859 | 768 
lin U. T., electric cars...... „ 1| 3,731 | 3,691 | + 40 ! ; 
Dublin B. District, Electric 20] , 1 7| "798 Y 51 } %s 46 46 — 125,121 | 24,553,133 | 5,429,356 |126 | 884| 2,740 | 520 
Dundee City Tramways ........ age 785 695 | + 110 — 22 | 22 May 15 26,058 | 6,395,412 446,550 |0938 (140 | 180 | — 
East Ham Corporation ........ ay 2 577 391 | + 186 — — — — s aos — = tes agi = 
Farnworth U.D.C............... — — — — = = as s m z= = 
augon Z Corporation .......... „ 5 13,180 | 11,686 | +1, 1,494 ub 7,842 124 101 „ 31 — — T. = zs = > 
1 e — — — -- 304| — — = = as - ee E B 
Huddersfield Corporation ...... „ 2 1,163 784 | + a — = EN = — h — = = — E = 
Hull Corporation, E. 8.......... „ 2| 1798 | 1,608 |-- 189 + 624 | 19 19 » 31 87,707À| 21,065,999 | 2,218,696 1 00 9 5,0003 | 507 
Kirkcaldy Co ration Apr. 29 148 — — mee == — S -— x xi LA din s 
Leeds Corporation May 2 5,111 | 4831 | + + 2,701 — = — = ud = = x 2 ge 
Liverpool Corporation Apr. 25 9, 9,259 | + 297 | + 8,485 | 101 95 Dec. 51,504,304 108, 906, 472 |11,705,425 |111 | 10°34! 5,000 | 688 
| Mentor Overhead Railway....| May 3 1,625 | 1.599 ＋ 224| + 2,005 | 154 151 June 50 79,252 | 10,466,726 986,185@ | 12 19-0 6,110 | — a 
en canile on Tyne Corporation „ 2 8074 | 2460 |+ 614 — 36 36 Dec. 15/127,852 | 28,411,899 2,767,444 | 1:08 |1109 3,551 — 
Portsmouth Corporation „ “1, 1,318 | + 88, = = — Sept. 30 47, —1 9,168,137 || 868,157 | 124 |1517| 1,643 € 
Rochdale Corporation .......... — — — AE — = | eS E vs ins cd — 
Salford Corporation „ 4| 3,114 | 2,227 887 4-521066, — — — — = 8 = TS = "m 
Sheffield Corporation .......... „ 3$. 4.14 — ' — — 46 — | Mar. 25'191,837 | 49,176,631 | 3,791,993 |093 1201 4,140 | 7827 
Southam tion Apr. 30 89 | 843 (+ 82 — 1l 11 „ 31| 36,874 | 9,084,522 | 752,814 0 846 11:456| 3,760 | — 
Sunderland Corporation May 3: 1,005 | 1,026 | - 2 | + 124 17˙18 17˙18 „ 51 57,307 | 13,596,808 | 1,170,270 101 |1175| 3,016 | — 
Wallasey U. B. CC.. „ 2) ‘om > je us + 624 — ie | 5 31,307 | 5,690,878 | 651,559 |132 |1147| 2,981 | 6-97 
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WITH THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS IN ITALY. 


BY OUR OWN CORRESPONDENT. 


The Electric Tramways in Milan. 


The system of electric tramways in Milan is probably 
better organised at the present time than that of any 
other city in Europe. The accompanying map (Fig. 1) 
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shows the routes along which the lines are laid ; except for 
those running round the outside of the town, practically 
all of them connect up to the Piazza del Duomo, which 
greatly facilitates intercommunication. The total length 
of the system is equal to about 84 miles of single track. 
The electrical energy for working these cars is generated 
at Paderno, being transmitted to Milan at 13,500 volta, 
the feeders arriving at the sub-station at Porta Volta; 
here the energy is reduced to 3,500 volts, and transmitted 
by underground cables to the sub-station near the centre 
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of the town in Via Santa Radegonda. The Paderno and 

Porta Volta installations will receive more attention and 

be more fully described later on; in the present article 

concerning the tramways it will be necessary to deal more 
rticularly with the sub-station at Santa Radegonda. 
is is the site of the original station started in Milan 

about 1893, and the chimney shaft—now used as a venti- 


lating shaft for the accumulator-rooms—remains still as a 
witness of bygone days. 
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At the present time at this sub-station there are fixed 
on the ground floor five motor-generators having a capacity 
of 500 kw. at a speed of 315 revolutions per minute, 
which serve to convert the three-phase current delivered 
to the station into direct current at a pressure of 550 volts 
for the tramway service. For lighting the town there 
are fixed in the same building seven motor- generators of 
250 kw. each, and two of 60 kw., which like wise convert 
the three-phase current into continuous current at a pres- 
sure of 125 volts for lighting purposes. 


686 

About 1,200 tons of lead plates are employed in the 
accumulator- rooms; the batteries have been manufactured 
by the Tudor Company, and have a discharge capacity on 
the lighting cireuits of 20,000 amperes for one hour, and 


on the tramway circuits of 5,800 amperes at 550 volts for 
one hour. In each battery circuit a Thury booster is con- 


nected ; the fields, which are regulated automatically by 
Magrini switches so that no end cell connections are neces- 
sary, and the whole of the batteries are connected up 
always to the switchboard. So far as the battery in the 
tram service is concerned, this acts practically as a buffer 
for any overloading. | 
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being started more easily, but the synchronous type has 
not such a bad effect on the power factor, which receives a 
sufficiently large retardation from the numerous small 
asynchronous motors installed on various private premises. 
The synchronous motors also have the advantage of over- 
coming any shock, which frequently happens in connection 


Fie. 2—A Sub-Station of the Milan Electric Tramways. . i 


with the tramway service. On some of the 500-kw. 
machines it has been shown that with full load on the 
circuit the volts must drop from 3,500 to 1,700 before the 
machine will lose its synchronism, and when working at 
half load this will only happen if the volts are reduced to 
1,580; even under these circumstances the motors do not 


Con itt 


Viale 


FIG, 3.—Plan of a Milan Tramway Depot. 


Numerous experiments have been conducted on the 
motor-generators at Santa Radegonda to establish con- 
fidence in the machines under the most unfavourable con- 
ditions of working. Three-phase synchronous motors, 
coupled direct to continuous-current generators, have been 
decided upon for several reasons ; a general view of these, 
with the switchboard gallery behind, is shown in Fig. 2. 
Asynchronous motors would have had the advantage of 


stop when subjected to instantaneous overloads of this 
description. Notwithstanding the numerous occurrences of 
the kind during the last few years in Milan, on no occasion 
have the machines been pulled up. 

To start these motor-generators the ordinary lighting 
current of 115 volts is employed on the armature of the 
generator with a sufficient resistance in series, and running 
with a very weak field in order to obtain the necessary 
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speed. As soon as synchronism is obtained the motor is 
connected to the switchboard, an operation which usually 
takes about four minutes. 

The generator portion of the converter is over-com- 
pounded, so that the tension of the machine increases 
with the load. Each machine is provided with an auto- 
matic circuit breaker fitted with a magnetic blow-out, and 
a Thomson meter recording the output, besides the usual 
indicating meters. The whole energy being transmitted 
at any instant to the tramways is indicated on other 
ammeters. The feeder circuits, of which there are 12, 
are likewise provided with automatic switches, main circuit 
breakers, and an ampere-meter, together with a voltmeter 
connected to a pilot wire indicating the volts at the 
extremity of the line. 

_ The trolley wire employed for the overhead constructions 
is of 9-28mm. Two of the feeders are joined up to the 
overhead system in the Piazza del Duomo, and other 
connections are made along the lengths of the various 
routes. Sections of the same trolley wire have been 
employed for bonding, the rails being drilled in position, 
the section of trolley wire driven home and secured with 
hard solder on either side. The return current is con- 
ducted by bare copper wires, which are connected to. the 
rails at the nearest points to the Santa Radegonda station. 


f 


nearly 70 per cent. of the total population of Milan. 
Experiments are being conducted with a special type of 
meter to be installed in each of the tramears, so that an 
indication may be obtained ot the energy consumed per 
car mile, giving also some indieation of the greater or less 
ability of the motormen. On this basis it is proposed to 
establish a system of premiums payable to the drivers who 
show the best results per car mile. 


——— — — 


NOTES ON THE DESIGN OF CENTRAL-STATION 
RECORDS AND RETURNS. 
BY F. H. DAVIES, 


The importance of well-designed and. carefully-kept 
records in electricity supply work cannot be too highly 
appreciated, as by keeping the immediate state of things 
continually on the tapis, and affording an easy means of 
comparison with past results, they bear very largely on 
economical production. Methods of keeping records vary 
very considerably at all stations. Of course, the funda- 
mental idea must always be the same, but the different 
degrees of thoroughness that one sees show what diverse 


opinions engineers must hold on this subject. There is no 
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Cathedra] Square, Milan. 


The aerial network is, under normal conditions, all con- 
nected up together, but can be connected up into sections 
by means of numerous switches enclosed in boxes along 
the route of the poles if the necessity arises to do so. 

. The system adopted for housing the tramcars consists of 
a central avenue, off which there are 14 turn-outs on the 
left side and 16 turn-outs on the right side, the cars 
running into the bays, all of which are provided with 
cleaning and repairing pits, with ample space available for 
the carrying out of necessary work. The central avenue 
forms practically the diagonal of a square, and the branches 
run off at about an angle of 150deg., with curves of 80ft. 
radius, forming accommodation for 200 cars. A plan of 
one of the depóts is shown in the accompanying Fig. 3, 
which clearly illustrates the convenience and advantage of 
the arrangement. 

The total number of electric cars on the lines is about 
$90, most of these being single-deck care, except on the 
Monza line, which are double-deck cars and frequently 
coupled to a trailer. The town tramcars are fitted with 
only one motor of the General Electric manufacture, rated 
at 27 h. p. The amount of traffic to be dealt with amounts 
to 75,406,000 passengers per annum, yielding a revenue of 
£270,000. On some occasions no less than 325,000 pas- 
gengers have to be dealt with during one day, representing 


doubt that the modern style tends towards elaboration of 
records. In the old fitter-engineer days, not so very long 
in some cases, the subject naturally did not receive much 
attention, but with the growth of supply concerns it has 
been found of such vital importance that it has become the 
object of a great deal of very careful consideration by some 
of our leading authorities. Carefully-designed records and 
plenty of them will reduce the whole working of a station 
to a system, and by so doing greatly promote economy and 
increase the interest taken in the concern by all who have 
to deal with them. Emulation is a very easily awakened 
trait in human character, and it is advisable, therefore, 
that practically every member of an electricity works staff 
should have something in the way of.a record to keep— 
that is to say, one that can either be compared with 
another man’s work, or with previous results. If some 
engineers would take the trouble to educate their men into 
understanding a little of the theory of their work, better 
results might easily be obtained; too frequently men are 
treated as automatic coal-shovellers or valve-twisters, and 
all interest taken out of their work by keeping them in the 
dark as to its results. For instance, give a stoker a record 
to keep as to the weight of coal he consumes and the ashes 
he rakes out, and he will soon connect the proportions of 
the one with the other, and begin to understand the various 
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classes of coal he may have to deal with, and the way to 
get the utmost value out of each. 

The following notes do not pretend to go fully into the 
subject in all it& branches, as this would entail the con- 
sideration of all types and sizes of stations under separate 
headings, a task that could only be satisfactorily performed 
by a committee of experts in each type. Representing, 
as they do, the practice in several well-managed 
stations, it is possible that these notes may be of use to 
engineers engaged in designing records for new stations or 
in bringing old ones up to date. 


DIAGRAM RECORDS. 


It is common practice in cable specifications to require 
the contractor to keep a full and complete record of the 
progress of his work on a set of maps to a scale of 10ft. to 
one mile, noting the positions and sizes of all the cables 
laid. It is most important that this should be thoroughly 
and correctly carried out, as maps of this description are 
absolutely essential. In addition to the above, a book of 
squared paper should be kept, wherein can be drawn to a 
larger scale any very awkward part of the system, such as 
one where it has been necessary to pass through a tangle 
of sewer, gas, and water pipes. The exact positions, size, 
and description of such pipes should be carefully noted, 
as later on an accurate knowledge of their whereabouts 
may save trouble and expense when opening up the ground 
for services or repairs. All services should be marked on 
the Ordnance map directly they are put in, and, if possible, 
the exact point where they enter the house shown. In 
the case of three-wire working, it is very desirable to 
have a series of rough maps of the distributors, showing 
the polarity of each service laid and the number of lampe 
connected to it. This, although only a rough guide to the 
balancing of the system, will be found very useful when 
used in connection with the balancing book, of which more 
later on. In all electricity works a diagram book should 
be kept, clearly showing all cable and pipe work connec- 
tions right up to date. In a station of any size it is very 
difficult to carry all the connections and details in the 
head, and for a newcomer the trouble of learning them 
is greatly increased by having to grope in dark pits follow- 
ing out cable or pipe runs. The book should be readily 
accessible to the engineer in charge at any time of the 
day or night, as in many cases of emergency it would be 
found very useful. Besides main connections, it should 
contain diagrams of any motor starters or such like 
apparatus that may be installed. In a large station with 
a great deal of piping, a working model of the chief parts 
of the system is very useful. It should consist of a slab 
of some hard material with a diagram representation of 
the pipes painted on it; holes should be drilled in the 


positions of the valves, and red or black plugs inserted 


according to whether the valve is open or shut. The great 
use of this lies in the fact that an engineer when coming 
on shift can see at a glance exactly how the steam dis- 
tribution stands, and so save a lot of time, and perhaps 
some risk. Of course, such a system is of no use unless 
carried out systematically, and to make it a success strict 
orders must be issued that no valve is to be touched 
excepting with the knowledge of the engineer in charge, 
who should immediately personally alter the plugs, and 
be solely responsible for the accurate working of the 
system. When a station is installed, working drawings 
of the various machines, etc., are always arovided by the 
contractors. These should be carefully indexed and kept 
in a proper receptacle, and added to from time to time as 
extra plant is put in. 
CURVES. 


A system of well-thought-out curves kept strictly up to 
date is very interesting and necessary. There is practically 
no limit to the amount of eomparative information that 
may be recorded in the shape of curves, but the extent to 
which they are used must, of course, be determined by 
local conditions and the discretion of the engineer. The 
following are a few that it is always desirable to keep : 

Daily Load Curves. — These should be executed on sepa- 
rate sheets, and should show the output in kilowatts over 
the 24 hours. The capacity of the machines running 
should be shown by vertical straight lines rising at 


the point where they are put on load, continuing hori- 
zontal during the time they are running, and dropping 
again vertically when the machine is taken out. The 
curve wil then give a ready indication as to the manner 
in which the plant has been run, and will show if more 
than the necessary amount has been used at any time. A 
distinction should be made between the current going out 
to the mains and that going into the battery by a dotted 
line following the course of the former, the total machine 
load being shown by a fullline. In a station where there 
is very much difference between the 'bus-bar voltage of 
the heavy and light loads, a line might be added some- 
where on the eurve showing this to scale. On the sheet 
there should be a space for remarks, in which should be 
noted the units generated, the plant load factor for the 
day, and the maximum and minimum loads, also any 
untoward occurrence that may have had an effect on the 
general shape of the curve. | 

Costs Curve.-—This should be constructed on a large 
linen-backed sheet, arranged to take one year’s working, 
and should be got out from the weekly works cost sheet. 
Horizontally should be placed the dates of the ends of the 
weeks, and vertically three scales—one for the units gene- 
rated, one for the lamp connections, and one for the works 
costs per unit generated. The latter should be very open, 
as some costs details are apt to keep close together. The 
costs to be taken into consideration should consist of four 
items—viz.: coal; oil, waste, water, and engine-room 
stores; wages; repairs and maintenance. 

The woki progress in lamp connections should be 
shown, so that their effect on the units generated may 
be discerned. Of course, all the above curves must be in 
different coloured inks. Every quarter a vertical line 
should be drawn across the sheet, and all the above 
items, excepting lamps connected, averaged by horizontal 
straight lines. je addition to these, there should be shown, 
in their right positions on the scale if possible, the total 
units generated, total units sold, average works costs per 
unit generated, average works costs per unit sold, average 
total costs per unit sold, average revenue per unit gene- 
rated, average revenue per unit sold. The sheet will then 
give a clear detailed and averaged indication of the results - 


for any quarter, that should be very handy. As a matter 


of policy, this sheet should be accessible to every member 
of the staff, so as to maintain a lively interest in the 
progress of the undertaking. There are, of course, many 
other curves that will suggest themselves, but, ss said 
above, the advisability of their adoption must depend 
upen local conditions. Where extensions are always going 
on, a curve of capital outlay per kilowatt would be of 
interest, or one of lamps connected per kilowatt installed. 


DAILY Loc-SHEET. 


The variety of log-sheets that one sees about do credit 
to the inventive faculties of station engineers. The way 
they differ in size and completeness shows the widely 
varying ideas that must be held of the importance of the 
subject. At any rate, it is better to err on the side of 
over-elaboration than the other. It must be remembered 
that, although many items on a log-sheet may be of little 
value as records, they all exercise a disciplinary effect on 
the staff, by forcing them to take frequent readings of the 
various instruments. Of course, over-elaboration tends to 
lead to faking, but if each day’s sheet is habitually gone 
into by the chief very carefully, this is liable to turn out 
rather a dangerous form of amusement. There should be 
only one log-sheet in a central station, in which should 
be incorporated the readings of the various departments, 
taken by the members of those departments, and reported 
to the engineer-in-charge, who must be responsible for the 
sheet as a whole. The majority of readings should be 
taken at least every half-hour during the time of light 
load, and every quarter of an hour during the rest of the 
day. Leaving the items which are taken with the above 
frequency out of the question, we will consider those that 
are a little less usual and have a greater bearing on what 
may be termed the general management of the station. 
Space should be provided on every log-sheet for a complete 
list of the statf on duty on each shift, and the sheet should 
be signed and certified as correct at the end of each watch 
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by the engineer-in-charge. Note should be taken by the 
stokers of the temperature of the chimney gases, and the 
amount of the draught at stated intervals, at least once 
on each shift; and where superheated steam is used the 
same should be done, two readings being taken-—one at 
‘the boiler stop valves and one at a central point in the 


main steam-pipe, or at the engine stop valves. This will 
be of great value, as the loss of heat that is going on in 
the pipes will be constantly under inspection. If occasion 


arises to change over from hot to cold boiler feed, the 
times should be carefully noted, as they will bear consider- 
ably on the day’s efficiency. There should be a place for 
maximum and minimum loads, and also for plant load 
factors. 

Feed-water temperatures should be read by the stokers 
at stated intervals, not less than three times a day, and 
reported to the engineer-in-charge, who should see that 
they are logged on the sheet. The hardness of the feed 
water should be tested once a day and logged. The times 
of blowing down economisers and boilers should be reported 
by the stokers and recorded. The amount of oil or other 
lubricant used should be entered at the end of each shift, 
also the weight of coal and ashes, and the percentage of 
the latter to the former worked out for the day. In 
addition to logging the hours of rumning of each main 
set, in a large station it is desirable to keep a record of 
the running hours of each member of the auxiliary plant— 
that is to say, feed and circulating pumps, and stoker, coal 
conveyor and economiser engines or motors ; boosters and 
balancers should also be included. To make this of any 
value it should be done systematically, and a space pro- 
vided on the sheet for the running hours of each individual 
machine. All meters should be read at midnight, and 
there should be spaces on the log-sheet for the eatry of 
the readings. The whole sheet should then be worked 
out, and the majority, at any rate, of the following par- 
ticulars of the day’s working given: total units generated ; 
units put into battery; units taken out of battery; 
efficiency of battery, watt-hour and ampere-hour; units 
used on works; units sent out; pounds of coal per ‘unit 
generated ; pounds of water per unit generated; pounds 
of water evaporated per pound of coal consumed; 
evaporation from and at 212deg. F. It may be advan- 
tageous also to make a record of the weather in the log- 
sheet, as it has such a great effect on the amount of current 
turned out. 

BarrERY Loc-Book. 


This is usually supplied by the battery contractors, and 
generally consists of a daily record of the battery charge, 

ischarge, and efficiency, and the results of a weekly 
examination of the battery, specific gravity, and volts. 
Although some of these books as supplied by battery 
comtractors are well designed, they very often will not fit 
in with the other station records, so that it is generally 
desirable to keep some separate form of log. 


DIARIES. 


Every member of the staff who holds a responsible 
position should keep a diary, in which should be recorded 
any important event of the day that occurs in his par- 
ticular branch—such as details of engine repairs, boiler 
cleanings, business transactions, and the like. Break- 
downs should be outlined in the shift engineer's diary, and 
repurted on paper in detail to the chief engineer, who 
should file the reports; and in the case of a large station, 
where breakdowns of some sort are of fairly frequent 
occurrence, transfer a summary of them to the “ breakdown 
book,” which should consist of a series of columns headed 
approximately as follows: date; time of breakdown; 
period of extinction, if any; nature of breakdown; pro- 
bable cause; steps taken to remedy ; name of engineer-in- 
charge ; remarks. 

ENGINE AND BoiLER Hour RECORDS. 


These are always kept in any well-managed station, and 
are very useful, as when made up each week they give an 
indication of the way the running has been spread over the 
plant, and the time when boiler-cleaning should be thought 
about. 

BALANCING Book. 


The art of balancing a three-wire network is one that 
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requires a certain amount of experience and a good system. 
It would be out of place here to go deeply into the question, 
but to explain the uses of a balancing book, it is necessary 
to touch on it slightly. Because two consumers have an 
equal number of lights installed, it does not follow that 
they will balance each other in practice. The hours and 
duration of lighting must be taken into account. In direct- 
current working it is most important that the balance 
should be correct at the peak of the load. While this 
condition may obtain at one period of the year, it does not 
follow that it will do so at another, and as the midwinter 
period is usually the most important, balancing should be 
80 arranged as to give the desired state of affairs at that 
time of the year. There must, of course, always be a great 
element of chance in it, but the following arrangement of a 
book, in conjunction with the rough maps spoken of above, 
will be of great assistance. The book should be divided 
up into portions, somewhat as follows: public-houses ; 
hotels; long-hour private houses; short-hour private houses ; 
offices; shops closing before 8 p.m.; shops closing after 
8 p.m.; shops with houses attached; churches; public 
institutions; schools; all-night consumers; day consumers; 
workshops; motive-power users. Each of these sections 
should be divided into two sides, positive and negative, 
and each side into spaces for the names and addresses, 
equivalent 8 c.p. connected, and total equivalent 8 c.p. 
connected for that description of consumer on that side of 
the system. When a new consumer comes along, after 
being classified, a reference to the book will show on which 
side he should go to help to balance the whole system, and 
a glance at the balancing maps on which side to help to 
balance his particular distributor. If both coincide, well 
and good ; if not, it must be determined which is the most 
necessary to balance the whole system or that ‘section of 
distributor. 


— 


Free WIRIN (dT Book, 


When free wiring is undertaken by the supply authority, 
it is desirable to keep a book that will show at a glance the 
amount of profit that is being made every quarter on the 
outlay. Of course, on the rental system, this is not neces- 
sary, as it is a fixed and known amount, but where an extra 
price per unit is charged, it is very handy to have an easily 
looked-up record of the several consumers’ paying qualities. 
A page should be set apart in the book for each consumer, 
and quarterly entries made under the following headings : 
number of points; number of switches; number of lights 
(equivalent 8 c. p.); total wiring costs; revenue from extra 
charge; rate of gross profit per cent. per annum If the 
free wiring is let to a contractor, a column should be 
included showing the contract price per point, and if 
earried out by the supply authority, one showing th 
average cost per point. | 


HovsE SERVICE Costs. 


A careful record of these should be kept by the mains 
engineer, apart from that which will be found in the stores 
book and time sheets. It should include the cost of meters 
and all apparatus on consumers’ premises, all cable and 
material used, and men’s time totalled up, so as to make a 
handy reference, and save the trouble of picking out the 
separate items from the general books if information is 
desired about any one service. 


METER CARDS AND BOOKS. 


Meter cards may either take the shape that their name 
implies—that is, of a plain card—or of a small book of 
three or four leaves. In either case they should contain 
the consumer’s name and address, meter number and size, 
and the usual columns for the readings and initials. It is 
advisable to print on the back or insde of the cover a few of 
the chief points in the agreement form—suchasthose relating 
to alterations and additions to the lights, inspection, payments, 
and receipts. In a conspicuous place —say at the head or 
foot of the card or cover — should be printed in red ink an 
intimation that any defect in the wiring or apparatus 
should be at once reported at the electricity works. The 
meter reader's book is best made up somewhat on the card 
system that is to say, by a series of separate sheets, one 
for each consumer, the whole being fixed in a binder. 
This allows of the book being kept respectable, and of 
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alterations being made without scoring out or erasing. 
All entries in this book, as well as on the meter cards, 
should be made in indelible pencil. The leaves should be 
divided up into the same columns as the meter card, and 
it should be impressed on the meter reader that the 
remarks column is for use, and that the least defect should 
be reported therein. At the end of the quarterly round 
the readings should be transferred into the office meter- 
book, which on each consumer’s page, in addition to the 
readings, should give full details as to any changes that 
may have been made in the size, number, or type of the 
meter. The quarterly accounts can be worked out from 
this book. 
" CANVASSING RECORDS. 

Canvassing plays a very important part in the political 
economy of many electricity works, and when this is the 
case a proper system of records is necessary. Before can- 
vassing is undertaken, a list of every house in the district 
that is to be worked should be made out. This can 
perhaps be best done by aid of the card system, each 
house having its own card. On this card should be recorded 
the date and results of all calls, as this information will 
be of use when the place is again canvassed later on, 
enabling the canvasser to open negotiations at the point 
they were dropped. At the end of each week the canvasser 
should make out a report of his work on a sheet containing 
the following information: streets canvassed ; number of 
calls made; number of applications signed; amount of 
salary and expenses for the week ; cost per p 
signed; remarks. This sheet should be examined by the 
engineer, who will then see exactly what the obtaining of 
consumers is costing, and therefore whether the canvassing 
is worth while or not. 


APPLICATION FORMS. 


These do not vary much in general design. As a rule 
they consist of a foolscap sheet, perforated down the middle, 
each of the two sides containing the agreement for supply 
and the general conditions. The consumer keeps one half 
and the supply authority the other. 

General conditions will often be found to vary somewhat 
in detail, and it seems rather a pity that standardisation 
cannot be effected here, as to a very great extent has been 
done in wiring rules. Clauses containing the following 
points are inserted: voltage; price; service lines ; testing ; 
meter rents and questions as to accuracy; wiring; access 
to consumers’ premises ; additions and alterations ; interrup- 
tions of supply ; disconnections ; leakage ; liability of con- 
sumer for damage to apparatus; payments and receipts. 
The application form contains spaces for the consumer's 
name, address, and description of premises, and if a shop, 
the hours of closing should be noted. Then follow the 
number and candle-power of the lamps, and sometimes 
the sizes of the motors it is proposed to instal, the date 
the premises will be ready for testing, wiring contractor's 
name, and the consumers signature under a carefully- 
worded form of agreement. The correct wording of this 
latter is very essential, and it should afford no loophole for 
dishonesty on the part of the consumer, or sharp practice 
on the other side. 

In anything but a very small undertaking it is generally 
best to have a separate application form for motive power, as 
if the proposed installation is of any size, the lighting general 
conditions will hardly apply. For instance, there should 
be a clause stating the maximum percentage of starting 
current over the normal working current that is allowable, 
and this should never exceed 33 per cent. It should 
also be provided that the starting switches, etc., must be 
approved by the engineer, These agreements, it should be 
noted, are not legal documents until stamped at Somerset 
House with a 6d. stamp. In free wiring agreements it 
is necessary that the landlord or owner of the premises 
should certify in writing that he is willing for the installa- 
tion to be put in or to be taken out in the event of the 
tenant leaving or discontinuing the supply. There should 
also be a schedule in the agreement clearly stating the 
number and positions of the se that will be installed, 
a clause to the effect that the consumer must keep the 
installation in good repair, and a clear understanding as to 
the terms of purchase, 
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MAINS EXTENSIONS. | 

When large mains extensions are taken in hand by the 
supply authority, it becomes necessary to keep a full 
detailed record of their daily progress and the amount 
expended on them. This can best be done by aid of a 
&heet divided up into suitable headings, such as: date; 
name of street; yards of trenching ; yards of pipe, conduit, 
or troughing; number of bends; number of bell-mouths ; 
number of boxes or joints; yards of cable; cost of 
materials; cost of supervision; cost of labour; cost of 
sundries; total. Some such return as this, which always 
keeps the state of affairs directly in front of the eye, will 
be found of service in keeping down costs, and also in 
estimating for future extensions. 


METER-TESTING RECORDS. 

The results of meter tests should be carefully preserved 
in a systematic manner, and a book should be set aside 
for this purpose, arranged in the following way: date; 
number and type of meter; size of meter; where from; 
where for; starting current; error; remarks. If preferred, 
the details of the test can be included, but all that is 
actually wanted is the result. 


MAINS TESTING RECORDS. 


These are extremely important, and must be very care- 
fully kept. Presuming that it is customary to periodically 
test each section of feeder or distributor between the boxes, 
each of these lengths should be taken separately, and have 
a portion of the test book allotted to it. The tests that are 
necessary and the manner of recording them will, of course, 
differ considerably with the system employed, but what is 
wanted will be sufficiently obvious to the engineer. 


INDICATOR CARDS. 


It is the custom at most stations to periodically indicate 
the engines at various degrees of load, but too often the 
cards are either put away in a drawer anyhow or left 
about; consequently they are of very little value for 
future reference. Directly they are taken, the outline of 
the curve should be dotted in with ink, so as to maintain 
a permanent record, and the card with the results of the 
working out and all details on it pasted into a guard book 
in such a manner as to allow of its being turned over to 
get at the information on the back. The guard book should 

e of the type that is used for newspaper cuttings. 


CONSUMERS’ REGISTER. 


This is a very important book, and should be carefully 
designed so as to include as many of the following details 
as may be applicable to the case: consumer's application 
number; consumer’s connection number; name and address; 
description of premises; date of application; date of service; 
date of testing; date of connecting; insulation test; number 
of lamps installed of various candle-powers; arcs and 
sundry apparatus; size of motors in kilowatts ; equivalent 
8 c.p. of installation ; meter and demand indicator size and 
numbers; reading of meter when installed; side of system: 
section in balancing book; size and length of service cable; 
wiring contractor’s name; remarks. The above is rather a 
formidable list, but it must be taken as an outside estimate 
of what is required. No doubt some of the items could 
be eliminated in many cases, but it is always as well to 
centralise as much information as possible in the consumers’ 
register, 80 as to have everything handy. Each consumer 
should have a space of at least half a dozen lines in the 
book, so as to allow for alterations or additions to the 
lights. 

WEEKLY RETURNS. 

At all central stations the results of the week’s working 
are incorporated in a sheet made out in a more or less 
degree from the daily log-shests and from the stores books 
and time-sheets. This return should be as complete as 

ssible, and should show the following details: maximum 

oad on plant; maximum load on feeders; battery charge in 
ampere-hours ; battery discharge in ampere-hours ; battery 
efficiency ; station load factor; plant load factor; total 
number of consumers connected ; equivalent 8c.p. There 
should be a summary of results containing: total units 
generated ; total weight of coal consumed, and cost; total 
amount of water used, and cost; cost of oil and engine- 
room stores; cost of repairs and maintenance; total amouat 


THE ELECTRICAL ENGINEER, MAY 8. 1908 


of revenue wages. Each separate item should then be 
worked out into cost per unit generated, and the whole 
totalled. In addition to the above should be stated: units 
used on works; public lighting or other units; weight of 
coal per unit generated; weight of water per unit gene- 
rated ; water evaporated per pound of coal consumed. A 
space should be left for remarks, in which should be recorded 
any event that has had a notable effect on the costs, and 
any items of general interest. If preferred, the whole, of 
the above may be in duplicate, allowing a space for the 
“ corresponding period last year.” 


QUARTERLY RETURNS. 


The number of these is very great if every department 
of a central station is taken into account. It may, there- 
fore, suffice to deal with the one that interests the engineer 
most—viz. that which is practically a summary of the 
above weekly sheets, with a few other items of importance 
added. The return should be divided up into several 
portions, more or less as follows : 

Outpul.—Units generated; units used on work; unite 
sold for public lighting; unite sold to private consumers; 
units unaccounted for ; percentage of total units sold and 
units generated ; units sold per-lamp connected ; maximum 
load on station; maximum load on mains; load factor for 
id diversity factor (if maximum demand system is 
used). 

Consumers and  Lamps.— Applications signed during 
quarter; total number signed ; total number of consumers 
connected; equivalent 8 c.p. of lamps connected during 
quarter; total lamps connected (equivalent 8 c.p.). 

BALANCE-SHEET. 

Income.— Units sold at various prices and amounts 
received ; received from meter rents, etc.; received from 
sundry sales; total revenue receipts. 

Expenditure: Works Costs. — Coal; water; oil, eto. 
repairs and maintenance; wages; total works costs. 

Standing Costs.—Directors’ fees; salaries; general estab- 
lishment charges; stationery and printing; insurance; 
rents, rates, and taxes; total standing costs; total costs. 

The following items should also be noted: average 
revenue per unit generated; average revenue per unit 
sold; percentage of total costs to total income. 

TIME-SHEETS. 

In order that men’s time may be easily and correctly 
apportioned to the several costs headings, it is necessary 
that a good system of either daily or weekly time-sheets 
should be used. In the former case all that is wanted is 
a slip divided into headings for description of work, times 
of starting and stopping, and allocation number. The two 
former should be filled up by the workmen, and the latter 
by the clerk. At the end of tho week the slips can be 
transferred to each man’s weekly time-sheet, which may 
be arranged with the daily time on one side and the 
allocation on the other. If preferred, instead of using 
daily slips, the weekly sheet may be entrusted to the 
workmen for him to fiH in his time and description of 
work, the allocation being done in the office. . 

There are many other records and returns than those 
enumerated above which might be considered—as, for 
instance, stores books; but this item alone, if gone 
thoroughly into, would take up a prohibitive amount of 
space; besides which it belongs more to the clerical 
side, which this article does not pretend to touch on. 
The methods delineated would in many cases have to be 
x 0 and in some curtailed, but it is trusted that they 
will be useful at anyrate as a basis whereon to build up a 
suitable system. 


FOUNDATION BOLTS AND PLATES. 
BY E. KILBURN SCOTT. 


The most suitable foundation bolt for electrical work is 
the cotter bolt and plate, shown in the figure. The length 
of such a bolt would, of course, depend on the depth of 
the concrete bed, this being put in to suit the character of 
the subsoil. It very often happens that the foundation 
bolts are cemented in before tlie machinery has been deli- 
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vered, and as often as not it turns out that too much or 
too little of the bolt has been left projecting above the top 
of the concrete. As a matter of fact, there is no real 
necessity for foundation bolts of the cotter type to be 
cemented in at all, but at any rate such cementing should 
be left until the very last moment. Some types of elec- 


trical machinery, such as boosters, which are self-contained, 
may be held down by Lewis bolts or ragged bolts leaded 
or cemented into the concrete block. For a real good job, 
however, there is nothing to compare with the cotter bolt. 
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DIMENSIONS OF FOUNDATION BOLTS AND PLATES. 
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than its revenue could bear. 
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THE MERSEY RAILWAY. 


An hour or so after midnight on* Saturday the last of the 
steam-driven trains left the Mersey Railway, and some three 
hours later the new electric service was in full operation through 
the tunnel. The change over from steam to electrical working 
marks an interesting epoch in the development of electric trac- 
tion in this country, this being the first occasion on which any 
British railway, originally worked by steam locomotives, has 
heen operated entirely by electricity. Other railways are now 
following in the same steps, notably the Underground Railways 
in London and the North-Eastern Railway. But the Mersey 
Tunnel Railway is the first railway to begin the operation of an 
electrical service on what were originally steam lines. 

The Mersey Railway system at present comprises nearly five 
miles of double track, extending from the Central Station, 
Liverpool, under the river to Hamilton-square, Birkenhead, 
whence it divides into two branches, one of which goes to 
Birkenhead Park and the other to Rock Ferry, both being in 
direct connection with other lines. The tunnel under the 
Mersey, driven through the solid sandstone, was formally 
opened by the King at the beginning of 1886; and, 
constituting as it does the only means of crossing 
the river, apart from the ferries, until the traveller 
reaches Runcorn Bridge, 15 miles higher up, it has proved 
of great advantage to the inhabitants of Liverpool and 
Birkenhead. But, although it has latterly carried some 10 
millions of passengers a year, it has not proved a financial 
success—mainly because, on the one hand, the smokiness and 
dirtiness of its tunnel prevented the development of its traffic, 
while, on the other, the expenses of driving an elaborate, 
though unsatisfactory, system of ventilating fans were more 
Eventually it was felt that some- 
thing drastic must be done to stem the tide, and in 1900 the 
company made application to Parliament and obtained powers 
for electrical working. In July, 1901, the company entered 
into a contract with the British Westinghouse Electric and 
Manufacturing Company for the complete electrical equipment 
of the whole system, a work which has cost about £300,000, 
and has been completed in less than 13 years. The whole of 
the work in connection with the equipment of the line has 
been carried out without the slightest interruption to the 
company's traffic. One of the features of the new system is the 
almost continuous service of trains which is to be maintained. 
The directors have decided upon a uniform train interval of 
three minutes from five o'clock in the morning until midnight, 
believing it wiser to meet the requirements of the traffic in the 
Black hours of the day by reducing the number of cars per train 
rather than by reducing the frequency of the service. That 
means 375 trains each way in the course of the 19 hours’ 
working day, or a daily total of 750. 

The power-house is situate in Shore-road, Birkenhead. The 
plant consists of three main generator sets of the ordinary 
inverted vertical cross-compound type, with Corliss valves to 
all but the high-pressure admission valves, together with two 
subsidiary sets consisting of Westinghouse enclosed compound 
engines coupled each to a 200-kw. generator, and intended for 
lighting purposes. The main sets each develop about 1,650 h.p. 
at full load, with an overload capacity of 60 per cent., and two 
of them are ample to supply the power required for the 
railway. All the sets generate direct current at a potential 
of 650 volts, and the machines are so constructed that with 
slight alterations they could be made to yleld a three-phase 
alternating ourrent suitable for transmission to a distance. 
Steam is supplied from nine Stirling water-tube boilers, with 
Roney mechanical stokers, economisers, feed-water softeners, 
and other accessories for efficient and economical working. 
One appliance, which is not common in English practice, 
though widely used in America, has been adopted in the shape 
of a Holly gravity return installation, whereby condensed water 
from the drains and separators is returned automatically to the 
boilers. The track is fitted with an insulated feeder and insa- 
lated return (third and fourth rail system), such as is to be used 
on the District Railway, the negative conductor being between 
the running rails, v hile the positive one is on one side, and 
being at a potential of 550 or 600 volts is protected by wooden 
casing from accidental contacts or earthing. From these con- 
ductor rails the current is picked up by shoes hanging from a 
cross-beam on the motorcars, each of which carries four motors, 
one for each axle, giving together about 400 h. p. Each of the 
trains is composed of two motorcars, one at each end, with one, 
two, or three intermediate trailers as may be required by the 
traffic. The motors of both the front and rear cars are under 
the control of the driver, who occupies a small compartment at 
the front of the train. This multiple control is effected on the 
Westinghouse electro-pneumatic system, in which compressed 
air supplies the power, and electricity is the controlling agent. 
Esch motorcar carries a small compressed-air engine connected 
with the switches which regulate the supply of current to the 
motors, and the engines, however many there may be, are 
simultaneously controlled by the driver through a small switch 
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which sends electric impulses along the train to each. This 
controlling current is not derived from the main supply that 
drives the motors, but is taken from a small storage battery 
carried on the train. One advantage claimed for this arrange- 
ment is that the operation of the apparatus is not liable to be 
disturbed by any temporary variation of the current, such as 
might be caused by an imperfect contact between the collecting 
shoes and the conductor rail if the driving current were used. 
The compressed air is taken from the reservoirs provided to 
work the quick-acting form of the Westinghouse brake, which 
is fitted on all the vehicles. The cars themselves, which are 
connected together by Buhoup automatic couplers of American 
manufacture, are American in character, although their bodies 
were made in England. The four-wheeled bogies on which they 
run were constructed by the Baldwin Locomotive Works at 
Philadelphia, and the motors are of the Westinghouse Com- 
pany's manufacture. The seats for the most part are placed 
longitudinally. There are doors at each end, except in the 
motorcars, which can be entered or left at one end only. Two 
classes—i.c., first and third—have been adopted. The cars are 
all finished with polished wood inside, and the number of seats 
in each varies from 48 to 64. 


„ € MÀ € À€ÀÓÀÀ— MM 


COMPANIES' REPORTS. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


The directors' report states that the gross receipts for the half-year 
ended Dec. 31 last have amounted during that period to £267,553, 
against £324,209 for the corresponding half-year of 1901. The work- 
ing expenses, including £24,671 for maintenance of cables, absorb 
£121,869, inst £120,294 for the corresponding period of 1901, 
leaving & balance of £145,683. From this is dedusted £7,564 for 
income tax, £9,464 for interest on debenture stock and expenses in 
connection therewith, leaving as the net profit for the half-year 
£128,654. After adding £73,526 brought forward from the previous 
half-year, there is an available balance of £202,180. One quarterly 
interim dividend of 1j per cent. has been paid for the half-year, and 
it is now proposed to distribute another of like amount on May 7, 
making, with the interim dividends paid for the first half-year, a total 
dividend of 5 per cent. It is also proposed to pay a bonus of 4s. per 
share, or 2 per cent., making a total distribution of 7 per cent. for the 
year 1902. The sum of £30,000 has been transferred to the general 
reserve fund, and the balance of £37,180 carried forward. In pursuance 
of the powers conferred upon them by special resolutions of the share- 
holders, the directors have issued during the past half-year £215,746 
of 4 per cent. mortgage debenture stock to meet capital requirements. 
The standard revenue” fixed by the Cape-Australian cable agree- 
ments for regulating the Australasian tariff was not maintained during 
the past year, and consequently the contemplated reduction from 3s. 
to 28. 6d. per word on Jan. 1 last could not be realised. The British 
Pacific cable was formally opened for traffic on Dec. 8 last, when the 
same tariff was adopted between Australasia and Great Britain as that 
charged by this Company's route—viz., 3s. a word for ordinary 
telegrams. Thereupon, in accordance with the agreements above 
referred to, the Federal Government placed at this Company’s disposal 
a special wire between Adelaide and Sydney for the transmission of 
their international traffic. At the same time the Company opened 
public offices in Sydney, Adelaide, and Perth, to enable them to deal 
direct with the public in those cities. The Federal Government have 
since concluded an agreement with the Company for extending the 
principles of the State agreements to the whole of the Commonwealth, 
and, pending parliamentary sanction of such agreement, the Company 
have been allowed, as a tentative measure, to work a special wire 
between Adelaide and Melbourne, and open public offices in the latter 
city. 


NEW ZEALAND ELECTRICAL. 


The report of the directors for 1902 shows a balance at credit of 
profit and loss account of £4,595 (including the sum of £219 brought 
forward from last account), after paying interest cn the debentures 
and dividends on the preference shares of the Company, writing down 
the stock in New Zealand by the sum of £477, and debiting the sum 
of £2,129 for repairs and maintenance. The directors now propose to 
write off the whole of the suspense account, amounting to £1,500, 
the whole of the furniture account standing in the books in New 
Zealand amounting to £173, and the whole of the expenses incurred 
in amending the Wellington Electric Lighting Act, amounting to 
£265, and to pay a dividend of 10 per cent. on the ordinary shares, 
which, together, will absorb £3,411, leaving a balance of £1,183 to 
be carried forward. The directors (having exercised the power to pay 
off the balance of the first mortgage debentures, amounting to 
£24,000, and in view of the notice which will shortly be given to 
the holders of these debentures that they will be paid on Nov. 1 next), 
have not dealt in the accounts with the sum of 21, 500, which other - 
wise would have been set aside for the redemption of these debentures, 
under Clause 10 of the conditions attached thereto. Notice will also 
shortly be given to pay off the second and third mortgage debentures, 
amounting, with premiums to be paid thereon, to the sum of £40,950. 
In lieu of the above three issues of debentures it is proposed to create 
and issue £75,000 5 per cent. first debenture bonds of the Company. 
It is further proposed to increase the capital of the Company. 
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NOTES. 


International Telegraph Conference. — The 
Electro-Harmonic Society has decided to give a special 
extra concert (ladies’ night) on Friday evening, June 5 
next, in honour of the foreign delegates to the forth- 
coming International Telegraph Conference in London. 
The concert will be held in the King’s Hall, Holborn 
Restaurant, and Sir William H. Preece, K. C. B., F. R. S., 
has kindly consented to occupy the chair. 


New Rubber-Yielding Vine.—The Governor of 
Conyagua, Honduras, is reported to have discovered a 
wild vine in the Pijo Mountains which produces rubber. 
It grows 100ft. high, and is believed to belong to the 
African species of rubber vines. It thrives on the hills as 
well as in the valleys, and the rubber is claimed to be 
superior to that of Para. The vine requires attention for 
six years before the sap should be drawn. 


Western Society of Engineers.—We have to 
acknowledge the April number of the Journal of the above 
society, which has its headquarters in Chicago, in the 
States. In this volume several papers of interest to elec- 
trical engineers are reproduced, among others Engineer- 
ing of Illumination," by Mr. V. R. Lansingh ; The Third 
Railfor High-Speed Electric Service," by Mr. F. Gonzen- 
bach; “Electric Railways,” by Mr. H. M. Brinckerhoff ; 
“ Telephone Service," by Mr. S. J. Larned ; and Ground- 
ing of Alternate-Current Systems," by Mr. Geo. N. 
Eastman. 


New German Cable.—The laying of & second German 
cable to the United States has just been begun. The 
Starting point is at Borkum. The first cable, which was 
laid some three years ago, has proved a great commercial 
success. The work connected with that undertaking was 
carried out by British firms. A Berlin correspondent says 
that the German cable industry has since trained itself 
into a condition of independence of British assistance, 
with the result that the second German cable to the Trans- 
atlantic Republic is being carried and laid by the German 
steamer “ Von Podbielski,” which has been specially con- 
structed for the work. The second cable is expected to be 
in working order by Jan. 1, 1905. 


Patent Law.—The President of the Board of Trade 
was interrogated in the House of Commons last week by 
Sir Alfred Hickman as to when he proposed to put in force 
the provisions of the Patent Act of last session. Mr. Gerald 
Balfour replied that the part of the Act amending the law 
as to the grant of compulsory licenses came into force on 
Dec. 18, 1902. As at present advised, Section 1, which 
dealt with the examination of previous specifications in 
the United Kingdom, would come into operation early in 
1905. During the interval a great deal of preliminary 
work had to be done in connection with the completion 
of the illustrated abridgements, the arrangement of the 
material of search, and the increase and reorganisation 
of the staff of the Patent Office. This work was now 
proceeding. 

E. M. F. of Alloys of Tin.—In an investigation into 
the E.M.F. of alloys of tin, lead, and bismuth, Mr. E. S. 
Shepherd has found that the E.M.F. of alloys of bismuth 
and tin measured against pure tin is exceedingly small, 
being little greater than that of one sample of tin against 
another, so that tin and bismuth separate pure from the 
melt and form no solid solution. Lead and bismuth alloys 
measured against lead, however, give an E.M.F. which 
increases as the amount of bismuth increases to about 
10 per cent., and then remains constant until the per- 
centage reaches about 90, after which it increases to the 
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value for pure lead. This accords with a system giving 


two solid solutions; at first, a variable single solid phase 
is present, then from 10 to 90 per cent. bismuth, two solid 
phases of constant composition, and afterwards one variable 
solid phase. The results completely confirm the author’s 
previous experiments. 

Third-Rail Proteotion.—An accident, with fatal 
results, happened the other day on the Brooklyn Heights 
Railroad, which is operated on the third-rail system. 
Rightly or wrongly, the death of a man was attributed to 
his coming in contact with the third rail, which at present 
is wholly unprotected against such a contingency. An 
investigation was ordered to be made by the State Railroad 
Commissioners, and we find their report in one of our 
New York contemporaries. The important recommenda- 
tion is that a form of protection shall be adopted for the 
third rail at all the 41 stations where the third rail is 
located at the side of the track. On account of the width 
of the shoe and the connections to it, it is not practicable 
to box in the third rail entirely, but it is thought that a 
timber could be placed between the rail and the platforms, 
extending above the rail as far as the operation of the 
cars will permit. It is understood that steps will be taken 
to carry out the suggestion so far as is: possible. 

Competition with Germany.—At the adjourned 
meeting of the Departmenta) Committee investigating the 
use of electricity in mines last week, Mr. Alexander 
Siemens gave evidence controverting the statement of Mr. 
Selby Bigge that it is necessary to go to Germany or to 
America for large electrical machinery. The question of 
three-phase machines was discussed in detail, and, in reply 
to the chairman, Mr. Siemens expressed his opinion that 
our patent law had hampered us in the development of 
three-phase plant. Still there was no reason why any 
plant required should not be manufactured in this country. 
The history of three-phase plant was not fully explained 
before the committee, and is somewhat briefly as follows: 
In England the Tesla patents were respected, and the 
royalties exacted by the owners of these patents 
seriously restricted the use of this type of machinery. 
In Germany the equivalent patents were not respected, 
and we believe we are correct in saying the law 
courts of that country favoured their home manufac- 
turers in deciding that royalties to Tesia should not 
be enforced. In any case, it is true that the German 
and Swiss manufacturers were. responsible for the 
development of three-phase machinery, which the water 
power available in those countries greatly helped. 

E.M.F. of Voltaic Elements.—Abstracted in the 
current number of the Chemical Society’s Journal will be 
found a paper by Mr. M. P. E. Berthelot describing a law 
relating to the E.M.F. of voltaic elements, based on the 
reciprocal action of salt solutions and soluble electrolytes. 
The E.M.F., which can be obtained by the neutralisation 
of an acid by a base, is fcund to be equal to the sum of 
the E.M.F. developed by the action of the corresponding 
salt on the acid on the one hand, and on the base on the 
other. The solutions are supposed to be dilute and 
isotonic, and no change other than neutralisation is 


supposed to take place. This law has been experimentally 


verified in the case of sodium hydroxide and the following 
acids: sulphuric, hydrochloric, nitric, boric, formic, acetic, 
and oxalic, and with ammonia and sulphuric and hydro- 
chloric acids. In all cases, the E.M.F. of acid | base was 
found to equal to the sum of the E.M.F. of salt | acid and 
base | salt when non-polarisable electrodes were used. In 
the case of the organic acids, the agreement was not so 
good, but the divergence can be attributed to polarisation. 
The energy required for the production of a continuous 
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E. M. F. in the redotion of an acid on a base can be traced 
to a chemical origin. The E.M.F. of which this is the 
sum appear to derive their energy from some source 
external to the system, and this seems to be the develop- 
ment of electrolytic dissociation. 

Electrolytic Conduction.—Among the papers read 


at the recent annual meeting of the American Electro- 
chemical Society was one by Mr. A. B. Marvin on “ Elec- 


trolytic Conduction without Electrodes.” This described 
an experiment, for which a special transformer was con- 


structed, and in which the primary consisted of a coil of 


wire and the secondary of a trough containing the elec- 
trolyte. No metal was used in the construction of this 
trough. An iron core of the shell type was built up about 
the primary and one end of the secondary coil, the latter 
extending considerably beyond the iron. This trough was 
U-shaped, the circuit being completed at the end away 
from the core by a glass tube, around which is placed a 
Gramme ring armature. Upon sending a current through 
the primary, and plugging up the glass tube so as to 
prevent a flow of current through the solution, a humming 
noise was heard in a telephone connected to the Gramme 
ring winding, this being due to leakage. Upon removing 
the plugs so as to complete the circuit, there was a decided 
change in the note given by the telephone. 


Leicester and the Late War.—At first thought 
the relation between the municipal electric lighting under- 
taking at Leicester and tlie late South African war is not 
very clear. But when the war broke out and there came a 
call to arms from every corner of the country, no less than 
59 men employed in the Corporation gas and electric light- 
ing department of that town gave up their civil engage- 
ments and, either as reservists or volunteers, proceeded to 
South Africa. Another 19, less fortunate but equally 
loyal, remained at home on garrison duty. An interesting 
memento of the occasion has just been issued by the light- 
ing department of the Leicester Corporation in the form of 
a booklet giving a graphic description of the excellent work 
performed by the individual men during the war. No less 
praiseworthy than the response of the 78 men to the call 
of duty was the loyal way in which their comrades at 
home looked after their wives and children. They sub- 
scribed most generously throughout the war, and raised 
the sum of £322, all branches of the undertaking 
contributing. The committee of the Council which 
employs the men paid to their wives while they were 
away just on £2,980, and on their return from the 
war they were all received back into their old places of 
employment. The book will prove an interesting souvenir 
among those engaged in the municipal electric lighting 
undertaking at Leicester. 

Decomposition of Water.—The electrolytic appa- 
ratus of Garuti and Pompili, which has long been in use in 
Italy for the production of hydrogen and oxygen by the 
electrolysis of alkali hydroxide solutions, employs for the 
purpose of separating the gases a vertical metallic plate, 
finely perforated for a short space above its bottom, this 
plate being insulated from the electrodes, and the voltage 
employed being too low to permit it to act as a bipolar 
electrode. The combined area of the perforations has 
necessarily been small, and the resistance of the apparatus 
has been correspondingly high, so that the maximum 
available current density at the voltage used has not 
hitherto exceeded 14 amperes per square foot of electrode 
surface. According to Mr. C. P. Townsend in the Electrical 
World, a distinct improvement in the cell has now been 
made by providing the iron diaphragm plate with an 
aperture of largely increased area, corresponding nearly 
to the surface area of the electrodes, and covering this 


- 


THE ELECTRICAL ENGINEER, MAY 18, 1908. E 


aperture on each side with a thick sponge composed of 
several layers of fine wire cloth. This web endures in the 
solution used, and is found to entangle effectually the gas 
bubbles which would otherwise pass between the compart- 
ments and interfere with the purity of the products. The 
resistance offered to the current is much lower, so that the 
current density may be increased to 36 amperes per square 
foot, and the separation of the gases is said to be equally 
effective. 

Relative Disposition of Power and Telephone 
Wires.— A paper on this subject was recently presented 
to a meeting of the American Institute of Electrical 
Engineers by Mr. P. M. Lincoln, dealing with the con- 
ditions which occur when a telephone circuit comprising a 
pair of conductors is carried on the same poles as high- 
pressure alternating-current transmission lines. From an 
abstract in the Electrical World we gather, as is well 
known, that if the telephone wires are transposed rela- 
tively to each other at regular intervals the disturbing 
effect of the powerful currents in the power wires will be 
neutralised, and destroyed in the telephone circuit. But, 
in addition to transposition of the wires, there must be a 
symmetry between the two sides of the telephone circuit. 
If one side is grounded, or has greater leakage than the 
other, or if a telephone receiver is inserted in one side 
and not in the other, a dissymmetry will be produced, 
which may render the telephone circuit absolutely useless 
for conversational purposes. Moreover, the potentials in 
space in the neighbourhood of a high-tension transmission 
line may be considerable. If a pair of telephone con- 
ductors occupies this region, the potential of the circuit 
may become very considerable, and unless the telephone 
lines are elaborately insulated, the electrostatic stress may 
cause a breakdown in the insulation of the telephone line, 
with dissymmetry and consequent powerful inductive dis- 
turbance. This effect is enhanced when the power system 
becomes accidentally grounded on one side. 

Automobile for Drawing Cables.—Messrs. T. W. 
Croft and E. F. Edmunds, in the Americun Telephone 
Journal, describe an automobile which is being put to 
practical use in America for drawing cables in conduits. 
From the photographs that are shown, it is a large, heavy, 
truck-like automobile driven by electricity. In the front 
of the truck is shown an upright device which carries two 
pulleys for drawing the cables in the conduits, and which 
is let down into the manholes when in operation. Power 
for the cable-pulling drum is furnished by a four-pole 
special enclosed automobile motor of the series type. It 
has a nominal rating of 2 h.p., but is designed to operate 
on a 100 per cent. overload for two hours and on a 200 per 
cent. overload for 20 minutes. The motor drives the drum 
through a double-reduction gearing, which, with the over- 
load capacity of the motor, gives the apparatus enormous 
tractive power. The same battery which operates the 
truck motors furnishes power for the cable-pulling motor, 
which is adapted to give three pulling speeds—10ft., 30ft., 
and 40ft. of cable per minute. In eight hours it can pull 
an average of 6,000ft which is a great advance on 
the hand windlass. Fewer men are required, and the 
experience of the New York Telephone Company 
is that it performs twice the work of a gang of men 
using the hand windlass. One charge of the storage 
batteries is sufficient to propel the automobile 20 miles 
and leave enough current to pull cable the remainder of 
the day. The cost of a charge per working day with 
current at 2d. per kilowatt-hour is just over 4s. 

Glasgow Local Section.—4A satisfactory state of 
affairs is exhibited by the third annual report of the com- 
mittee of the above section of the Institution of Electrica! 
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Engineers. Good progress has been made during the past 
session, the attendance at the meetings having shown an 
improvement upon the previous session. The average 
number present at each meeting has been about 62, and 
the discussions have been well sustained throughout. With 
regard to the numerical strength of the section, there are 
now 203 names on the membership roll, as compared with 
189 last year and 158 in 1901. The list of office bearers 
for the ensuing session is as follows: chairman, Mr. W. A. 
Chamen ; vice-chairman, Mr. J. M. M. Munro ; hon. secre- 
tary and treasurer, Mr. E. George Tidd ; ordinary members 
of committee, Mr. A. R. Bennett, Mr. William M'Whirter, 
Prof. A. Gray, LL.D., Mr. M. T. Pickstone, Prof. Francis 
Bailey, Mr. R. Robertson, Mr. Wm. Walker Lackie, Mr. 
E. T. Goslin (representing associate members) and Mr. 
J. R. Stothert (representing associates). The committee 
have already had some very interesting papers offered for 
the coming session, and they hope that members of all 
classes will support the section, not only by contributing 
papers, but by attendance at the meetings, and by taking 
part in the discussions. The committee wish to point out 
that the success of the section will largely depend on 
original contributions and discussions, and members are, 
therefore, urged to offer papers upon any subject they may 
be in & position to give information upon, especially those 
subjects that are likely to lead to valuable discussion. 

The Edison Battery. Mr. C. P. Townsend, in the 
Electrical World, gives some further interesting information 
with regard to this invention. Reference has frequently 
been made in describing the patented forms of the battery 
to the use of flake graphite, mercury, or copper, mixed 
with the active material of one or the other electrode for 
the purpose of ensuring a better contact between the 
individual particles of the active mass and between these 
particles and the metal conductor. The function of these 
substances being to increase the somewhat low electrical 
conductivity of the oxides, it is, of course, essential 
that they remain unoxidised in use. For this reason 
mercury and copper are used only in that electrode 


which is oxidised on discharge, whereas graphite may be 


employed in the electrode which is oxidised in charging 
and which is, therefore, subjected to stronger oxidising 
conditions than could be borne without change by the 
metals. In other words, the cell may comprise an electrode 
consisting of electrically active iron or its oxide in admixture 
with mercury or copper or both, opposed in an alkaline 
electrolyte to a composition consisting of nickel oxide and 
flake graphite. The best results follow from the use of 
mereury in quantity equal to one-fourth the weight of the 
iron, but on account of the high price of mercury it is 
more economical to use but 6 per cent. of this metal mixed 
with 30 per cent. of copper and 64 per cent. of iron. The 
mercury in this case amalgamates with the copper and 
protects it from surface oxidation, and the quantity of iron 
used is such that it is somewhat more than equivalent to 
the oxidising capacity of the nickel, whereby further pro- 
tection of the mercury and copper from oxidation is 
afforded. 

Wireless Telegraphy.— Although Marconi’s Wireless 
Telegraph Company succeeded in obtaining a valuable 
subsidy from the Canadian Government some time ago, it 
is most unlikely that they will get another from the same 
quarter. A dispatch from Ottawa says that the Dominion 
Government does not propose to make further contribu- 
tions towards Marconi’s work, and it has been stated 
officially in the Canadian House of Commons that the 
Marconi system has not been the success hoped for. 
In the same dispatch the correspondent remarks that 
Mr. Vyvyan, the chief engineer of the Marconi 


station at Table Head, explains that there has been no 
hitch, except a temporary breakdown of a mechanical 
nature. Whatever its nature, however, this same temporary 
breakdown would seem to have prevented the Times from 
keeping faith with the public in ita promise of a day-by- 
day " service of marconigrams from its New York eorre- 
spondent. Looking at another corner of the globe, Signor 
Marconi is reaping fresh honours. Last week he had the 
freedom of Rome conferred upon him, which was made 
the occasion of a great outburst of popular feeling. He 
also had the honour of receiving the King and Queen of 
Italy at a conference whereat he related his story of his 
successes in wireless telegraphy to an illustrious assemblage. 
It is rumoured that he has also been invited by the Kaiser 
to visit Berlin, where new honours are probably in store 
for him. At the same time Signor Marconi is carrying on 
his experiments in Italy, the latest news of which is that 
he has exchanged messages between the mainland and the 
Island of Caprera. Before leaving Rome he will choose 
the locality for the ereetion of a hugh radiography station 
in the neighbourhood of the city. | 


Light Railways.—Sir Francis Hopwood's report to 
the Board of Trade on the proceedings of the Light Rail- 
way Commissioners during 1902 has just been issued by 
Messrs. Eyre and Spottiswoode. It indicates an increased 
desire on the part of private companies and municipal 
eorporations to embark on light railway undertakings all 
over the country. At the beginning of 1902 there were 
20 orders before the Board of Trade for confirmation, 17 
of these were confirmed in the course of the year, and three 
are still held over. Thirty-one fresh orders were sub- 
mitted to the Board by the Commissioners for confirmation 
during the period under review. In nearly every case 
objections to confirmation were lodged, and special hear- 
ings were held av the Board of Trade, resulting in some 
instances in the orders being amended.  Eighteen of those 
orders, in addition to the 17 above referred to, making 35 
orders in all, were confirmed in the course of the year, and 
it is noticeable that no single order was rejected. Tne 
remaining orders—13 in number—come into the current 
year's proceedings, but six of them have already been con 
firmed. Since the Light Railways Act came into force in 
1896, 420 applications for orders have been made, of which 
more than half have been confirmed by the Board of: 
Trade; most of the others were either rejected or 
withdrawn, while some still remain to be considered. An 
appendix to the report gives particulars of the proposals 
embraced by the 420 applications. They represented over 
3,900 miles of line and involved a capital expenditure of 
830, 571,195. On the other hand, the total mileage sanc- 
tioned up to Dec. 31 last was 1,500, and the capital 
expenditure authorised, £10,148,900. The applications 
last year dealt with 258 miles of track, which are 
estimated to cost over £3,000,000. It is noteworthy 
that of the total of 31 applications only two proposed 
steam as the motive power; in all the other cases electricity 
is proposed to be used. The most important of the 
schemes confirmed in 1902 relate to the districts of 
Wakefield, Doncaster, Spen Valley, Darlington, North 
Shields and Tynemouth, Cheltenham, Walthamstow, Poole, 
Padstow, and Glamorgan. 

Tramway Earnings.—Figures are available showing 
the gross return on capital earned by a number of the 
leading electric tramway undertakings in the country. In 
considering these results it must be borne in mind that in 
some cases they are much less favourable than they will be 
in the next year, because in various districte there are long 
extensions into outlying areas which have been operating 
too short a time to sensibly affect the returns as yet. The 
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Glasgow municipal undertaking takes premier position so 
far as mileage is concerned, having 103 miles of line in 
operation and a capitalisation of £2,041,000, the profit on 
capital, including debts, being 15:6 per cent. It is 
interesting to compare these figures with those given for 
the London United system, which at present has an aggre- 
gate mileage of 51, or less than a third of the Glasgow 
system. Notwithstanding this, the capitalisation of the 
London United is £2,273,063, or some £230,000 higher 
than that of the Glasgow undertaking, the capitalisation per 
mile in each case being £73,524 and £19,800 respectively. 
Dublin and Liverpool have the same number of miles 
open —i. e., 93—the capital in the first case being 
£1,776,212, or £19,090 per mile, and in the latter 
£1,949,430, or £18,800 per mile. In the case of Liverpool, 
however, the profit on capital is very much larger—13°9 
per cent., compared with 5:4 per cent. at Dublin. Making 
another comparison, Bristol and District have about 51 
miles in operation compared with 49 miles at Sheffield, the 
capitalisation of the former undertaking being £1,200,000, 
or £24,000 per mile, and of the latter £818,177, or £16,600 
per mile. Here, again, the profit on capital varics mate- 
rially. At Bristol it is given at 6 per cent., and in the 
case of Sheffield at 9:27 per cent. Sunderland with a 
capital expenditure of £240,451 and a mileage of 17 has 
a profit of 10°7 per cent, while Hull with a capital 
expenditure of £310,552 and a mileage of 19 returns a 
profit of 15:5 per cent. on capital. The only remaining 
undertaking for which returns are given is that of the 
Potteries Electric Traction Company, which has a capital 
of £660,000, or £18,800 per mile of track, with 35 miles 
open. In this case the profit on capital is returned at 61 
per cent. 

An Electrical Danger Signal —Two Canadian 
engineers, Messrs. Wm. J. Hare and J. P. Hare, have 
invented a device which employs electrical means to lessen 
the danger of accidents on railways. The invention is 
called an electric train signal, and its working is effected 
by electricity generated on the locomotive by a dynamo or 
batteries. An important feature of the system is à third 
or intermediate rail, which lies between the two running 
rails. From a description of the device in the Canadian 
Engineer it seems that the current generated as above 
passes to a commutator, situated under the boiler, which is 
connected to the axle of the locomotive. This causes a 
vibratory motion in the commutator which reverses the 
eurrent alternately, so that the positive and negative wires 
change position at each half revolution of tke driving 
wheels. From the commutator the current passes to a 
wheel specially constructed, which consists of a combina- 
tion of several parts, but which, when put together, is as 
solid as one piece of metal, though one-half is perfectly 
insulated from the other so as to allow the current to flow 
out on one side of the wheel, returning by the opposite 
side. The intermediate rail mentioned above is a wood 
stringer, and is a trifle higher than the running rails. Two 
pieces of metal, which act as conductors, and not weighing 
more than 8lb. per yard, are placed on top of the wood 


stringer, but separated from one another by a piece of the. 


stringer which projects between the conductors. The 
current from the specially constructed wheel which touches 
the intermediate rail, and which is situated between the 
pony wheels on the locomotive, flows out of one side of the 
wheel to the conductor on the intermediate rail. This 
current connects with the current from the wheel on the 
approaching engine, or with the switch or semaphore, 
drawbridge, or station-house, and thus a complete circuit 
is formed as the current passes through the commutators 
on both engines and from one to another along the two 


conductors on the intermediate rail. The result of this 
complete circuit causes the ringing of a bell in the cab of 
both locomotives, so that the engine-drivers are aware that 
there is danger either ahead or behind. The stationmasters 
and other officials on the line are also provided with an 
apparatus by means of which a circuit is formed, thus 
enabling them to communicate with a moving train at 
almost any desired distance. 

The Late Dr. John Hopkinson. A bust of the late 
Dr. John Hopkinson, which has been presented to the 
engineering laboratory of Cambridge University by the 
Linotype Company, was unveiled on Monday afternoon in 
the presence of a number of men of science, including Lord 
Kelvin (the vice-chancellor of the university), Prof. Ewing, 
Prof. Sir Robert Ball, Prof. Darwin, and Prof. Allbutt. 
Sir Joseph Lawrence was also present as representing the 
Linotype Company, who, he said, were prompted to make 
a gift of the bust not so much by a desire to perpetuate 
the memory of a great and distinguished scientist, as to 
offer on behalf of some of the great industrial undertakings 
some token of the recognition of the great service that Dr. 
Hopkinson had rendered to the electrical, mechanical, and 
engineering enterprises of this country. Lord Kelvin 
contributed to the interest of the occasion in a felicitous 
speech. He remarked that the engineering school at 
Cambridge, which had developed so magnificently under 
Prof. Ewing, with the hearty co-operation of the old 
members of the university, owed its existence in its 
present form very much indeed to John Hopkinson. 
For months and years before his death Hopkinson 
was engaged in planning for the great development 
which they now had. Barely had the Cavendish labora- 
tory, the beginning of the university workshops, come 
into existence, when Hopkinson took his degree, and he 
believed he was right in saying that Hopkinson himself 
was not able to get direct benefit from the tuition and 
the work given in that great institution, but he knew a 
great deal of it, and worked for this new development 
in harmony with the Cavendish laboratory. In the course 
of some further observations, Lord Kelvin remarked on 
the appropriateness of placing the bust—which, by the 
way, is the work of Mr. Hamo Thornycroft—in the 
Hopkinson memorial wing of the engineering laboratory. 
This memorial wing, the gift of Mrs. Hopkinson and her 
two children, had been made valuable through the 
generous assistance of Mr. Westinghouse, who desired to 
see in this country what he saw in America in the way 
of technical instruction and technical colleges. Lord 
Kelvin expressed the hope, in conclusion, that whatever 
reforms might be introduced at the university, they 
would never forget the old mathematical tripos, which 
formed one sure foundation in the application of 
science, chemistry, physics, engineering, dynamics, ana 
arts in general. The Vice-Chancellor welcomed this 


addition to the great engineering school, and paid a 


tribute to Prof. Ewing, under whose guidance the school 
has been a signal success. Prof. Ewing, in returning 
thanks, made an appeal for the greater part of a sum of 
£10,000 which was required for the further development 
of the laboratory. A gentleman in the engineering pro- 
fession had promised to give a quarter of this amount if 
the other three quarters could be raised, and already, said 
Prof. Ewing, one of the other three quarters had been 
obtained. All that was now wanted was the other two. 
Referring to his approaching resignation from the engi- 
neering chair at Cambridge, he said that if it were a 
matter of personal choice on his part it would not be so. 
He had, however, this consolation: that he felt absolute 
confidence in the future success of the Cambridge Engi- 
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neering School. The interesting ceremony shortly after- 
wards terminated. 

"Electric ‘Haulage on Oanals.—There are many 
altogether novel features in the electrica] equipment of the 
Miami and Erie Canal in America, which is also remark- 
able for the fact that it employs a three phase system of 
traction for the first time in that country. Electrical 
haulage on canals is in itself quite a new departure in 
electrical traction in the States, although, as our readers 
are aware, there is a long canal in Germany which is 
operated entirely by electrical means, the barges being 
towed by electric locomotives, which run on rails at the 
side of the canal, taking current from overhead conductors. 
The same plan has been adopted in the case of the Miami 
Canal, the track being laid on one side only of the canal 


so that special arrangements have to be made for the. 


locomotives operating in different directions to pass each 
other. 
features of the electrical equipment of this canal 
appeared in the last issue of the Street Railway Review. 


The total length of the waterway is 244 miles, and the: 


entire track is to be finished by 1907. Up to the present 
some 68 miles have been completed and ready for working. 


The road bed on which the 70lb. rails are laid is very 
substantially constructed, and in a number of places where: 


the road passes under bridges it dips down below the 
surface of the water, necessitating the erection of concrete 
retaining walls. Turnouts are provided at suitable points 
for passing locomotives. The high-tension feeders on the 
pole line are run in the form of a triangle, two phases being 
carried upon the lower cross-arm and one on the upper 
cross-arm centrally above the other two. The feeders are 
stranded aluminium wire equivalent to No. 0 copper. The 
three-phase current for the locomotives is carried on two 
overhead trolley wires and the track. The canal company 
has no generating station of its own, and takes current from 
a local power station at one terminus of the track. It is 
tranemitted at a pressure of 33,000 volts, and at points 
about 12 miles apart there are static transformer sub- 
stations, which reduce the pressure to 1,090 volts for the 
trolley line. A complete locomotive weighs about 24 tons, 
and the motors are connected to the axles through double- 
reduction gearing. The equipment of each locomotive 
includes two induction motors connected in concatenation 
and provided with rheostatic control. These are rated at 
80 h.p.each, and are wound for 200 volts. This voltage 
is secured by means of transformers on the locomotives, 
which reduce the current from 1,090 to 200 volts. The 
maximum speed of the locomotives using one motor is six 
miles per hour, and the operating speed with two motors 
in tandem is between three and four miles per hour. In 
the practical operation of the system a string of canal 
boats from five to seven in number is towed by a single 
locomotive. The tow-lines are about 200ft. in length 
between each of the boats and between the forward boat 
and the locomotive. At the points where the road crosses 
from one side of the canal to the other swingbridges have 
been constructed, over which the locomotives pass. The 
operating expenses of the system are extremely small, as 
in addition to the small amount of power required per boat 
only one man is required on each boat for steering and 
another on the locomotive. The service, which was inaugu- 
rated last winter between Cincinnati and Lockland, is 
operated on a regular schedule. Like many electric tram- 
way systems in the States and in this country, the track 
is equipped with stationary telephones a? stated points, 
and a portable telephone is provided on each locomotive. 
Up to the present the system is reported to have worked 
very successfully, and is a great advance on the old 


A finely illustrated description of the main 


form of animal haulage both in cheap transport and quick 
operation. 

Motors for New York Zubway.— Unlike the tube 
railways already in operation in this county and those 
authorised and projected, the New Vork City Subway will 
have two classes of train service one for “local ” traffic 
and the other for express traffic. In the first case a train 
will be made up of three motorcars and two trailers, making 
an average speed of 16 miles an hour; while in the latter 
a train will consist of five motorears and three trailers, 
the average speed being 25 miles an hour or more. For 
both classes of service the same motors and gearing will 
be used. These are being supplied by the Westinghouse 
Company, of Pittsburg, who have designed a motor of 
large capacity to fit into a limited apace. As a result, the 
present motors are probably of smaller size for their out- 
put than any built heretofore. A detailed description 
of the chief constructive features of these motors is 
given in the current number of the Scientific American, 
The nominal capacity of the motor is 600 ampergs at 
570 volts, or 200 hp. for one hour. With this current 
and voltage a tractive effort of 4, 150lb. is develeped.at 
the periphery of a 33in. wheel at a speed of 10 miles ran 
hour. Although designed for an average voltage of: 570, 
the motor will operate satisfactorily with voltages.up to 
625, and, it is claimed, will carry loads up to 500 amperes 
without injurious sparking. The field frame of the motor 
is made of cast steel, and is divided into halves ori the line 
of the centres of armature and axle, and completely sur. 
rounding the axle, which renders separate axle bearing. caps 
unnecessary. The four pole-pieces are made of laminated 
steel punchings held between heavy end plates, and secured 
by rivets. The field coils are made of copper, strap-wound 
on edge. The insulation hetween turns consists of asbestos 
and mica, held in place by shellac and baked at a high 
temperature under heavy pressure, so that the coil and 
insulation make a solid mass. The completed coil is sealed 
in a curved metal case, from which it is insulated by moulded 
mica made like the V-rings of a commutator. This con- 
struction gives a coil which is absolutely fireproof, moisture 
proof, and practically indestructible. The armature is 
20in. in diameter and weighs 1, 950lb It is of the slotted 
drum type, and is composed of sheet-steel punchings 
assembled on a cast-iron spider. The winding is of the 
two-circuit type, and is of yentilated construction. There 
are 53 slots and 159 coils, each coil consisting of a 
single turn of copper strip. The coils are held in the 
slots by wedges of special unshrinkable material, which 
will withstand a high degree of heat without injury. 
This is a particularly valuable feature, as it gives a con- 
struction which is at once stronger and safer than the use 
of bands. The armature insulation consists essentially of 
mica, which extends between turns at all points. ‘The 
commutator, which is carried on the same spider as the 
armature, is composed of 159 rolled and hard-drawn 
copper bars, held in place by two steel V-shaped rings, 
one of which serves as an oil-guard to thoroughly protect 
the mica from oil and grease. The bars are insulated from 
each other by sheets of mica of a hardness that ensures its 
wearing at the same rate as copper. The brush-holders 
consist of two cast-brass arms, each carrying three carbon 
brushes in. by 3in. in section. Each brush is pressed on 
the commutator by a spring finger. The completed motor 
will stand an insulation test between winding and motor 
frame of 4,500 volts alternating momentarily, or a test of 
3,000 volts for one minute. The whole motor can be 
dismantled with great ease and dispatch without the use 
of any special tools. Its total weight, including gear, 
gear-case, etc., is about 6, 600lb. 
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THE LONDON COUNTY COUNCIL ELECTRIC 
TRAMWAYS. 


The opening of the Westminster-to-Tooting line, which 
is to be inaugurated by H.R.H. the Prince of Wales 
to-day, has called the attention of everyone to the fact 
that the London County Council have taken up electric 
traction. This line, as our readers know, is but a small 
portion of the tramways on the south side of the Thames 
which the Council are equipping on the conduit system. 
These electric tramways wil be a great boon to the 
districts which they will serve, as we are sure that under 
the energetic control of the tramway manager, Mr. Baker, 
they will be worked on the most up-to-date lines. In fact, 
the service, when properly in order, will soon repay for the 
inconvenience which the laying down of the conduits has 
caused to the ordinary traffic in the district. That the 
eonduit system has been expensive to instal is well known, 
but the following official figures give the most recent 
information on this and also on the quite as important 
question—the cost of upkeep. 

The following is the report of the chief engineer and 
the tramways manager to the Highways Committee of the 
London County Council on the relative cost of the conduit 
and the overhead system of electric traction and on the 
difference in the cost of maintenance with each aystem.: 


* [n accordance with the instructions of the committee, 
we have carefully considered this matter, and as there are 
several items, such as the generating station, sub-stations, 
rolling-stock, car-sheds, cables, and cableways, of which 
the cost is more or less constant in either system, we 
pro to confine our statement to the cost of the road- 
work and electrical equipment of the conduit, and of the 
track and overhead line work in the case of the trolley 
system. 

“ Cost of Conduit Tramways in London.—We find from the 
statement furnished by Dr. Kennedy that the total cost of 
the roadwork and platelaying for the reconstruction on the 
conduit system of the Tooting lines, m the diver- 
sion, etc., of pipes, has aoa to approximately £224,020, 
which divided by the length, 16:4 miles, gives a cost per 
mile of single track of £13,600. The cost (included in the 
above figures) of alteration to and diversion of pipes and 
other underground obstruetions, we are informed, has been 
about £800 per mile of single track The engineer has 
had an estimate prepared, based on the contract prices for 
the conduit construction and paving for the Greenwich and 
Peckham lines. On the assumption that one-third of the 
existing granite paving can be reused after re-dressing (on 
the Tooting lines two-fifths have been so used), and that 
new concrete wil be required throughout, the cost works 
out at approximately £12,287 per mile of single track. 
Adding to this amount the sum of £800 per single mile for 
removal of pipes, etc., as experienced on the Tooting lines, 
the cost will be approximately £13,087 per mile of single 
track. We would, however, remark that for a considerable 
distance at the southern portion of the Tooting contract 
the neighbourhood is comparatively an open one, and we 
are of opinion that the average figure per mile given by 
Dr. Kennedy as the actual cost of alterations to pipes, etc., 
may on the Greenwich lines and in future work in the 
more central districts be considerably exceeded. Also on 
the Tooting lines there was only one case of road lowering 
(under the railway bridge at Clapham), and no case of 
reconstruction of under-bridges, which on some routes will 
involve considerable expenditure. On the Greenwich lines 
the contract amounts for the partial reconstruction of the 
canal bridge and of the three railway bridges together 
come to £10,660, this sum, divided by the length of the 
Greenwich lines, being equivalent to about £554 per mile 
of single track. Assuming for the above-mentioned reason 
that the cost of alteration to pipes may amount to, say, 
£1,200 per mile of single track, and taking as a guide the 
figures given above for the cost of alteration to bridges, 
the total cost per mile of the conduit construction would 
then amount to £14,041. 

* Cost of Conduit Construction. in Other Placcs.- -We have 
found it very difficult to obtain any exact and reliable 


figures as to the cost of construction of conduit roads either 
in America or on the Continent, the figures given by 
different authorities varying very largely. There are, how- 
ever, some estimates of cost in a report presented by Mr. 
B. J. Arnold to a committee of the Chicago City Council 
in reference to the scheme of transportation for that city 
now under consideration which are of value, as they are 
based upon the most recent practice obtaining in America. 
From these figures we find that the average cost of conduit 
construction and paving for one mile of single track (taken 
for a system covering a whole city) amounts to approxi- 
mately £16,055, and for alterations and diversions of 
underground obstructions £1,400, a total of £17,455. In 
outlying districts the cost is estimated as approximatel 
£15,200, and in the central districts, say, £21,200, bot. 
amounts being inclusive of pipe alterations, and for one 
mile of single line. It should be remarked that there are 
certain differences in the weights of rails and the amount 
of concrete to be used in the system proposed in the 
above-mentioned report, but we believe that these figures, 
based upon recent experience in America, may be of use 
for comparison. 


Fig. 1. — The 1,500-kw. Generating Set at the L. C. C. Tramway Station. 


“ Cost of Tramways on the Overhead System in London and 
Elsewhere.—There are in London and the vicinity at 
present only two lines worked on the overhead or trolley 
system—namely, those of the London United Tramways 
Company and the Corporation tramways of East Ham. 
We have been unable to obtain any exact details of the 
cost of the former system, but we are informed by the 
engineer of the East Ham Council that the inclusive cost 
per mile of single line on their tramways worked out at 
approximately £6,562. We have obtained some figures as 
to the cost of certain municipal undertakings as follows : 


Cost per mile Overhead equipment. 
of single track, Cost per mile of single 


Town; using new material line for side pole 
throughout. construction, 
Deeds £5,613 15 q . £364 
Liverpool... SOO Q^ 500 
Sheffield ............... 5,980 0 c 766 
Manchester 5,970 0 0 csse prose: 900 
Glasgow ............... 5,651. G ( 1,062 


The figures given for the overhead construction are in each 
case one-half of the vost per mile of street. The rates of 
wages for certain trades were given with these figures, but 
no particulars as to hours of labour were furnished. We 
would remark, however, that the rates of wages paid in 
Manchester are practically the same as those in London, 
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and that consequently the cost as stated in Manchester 
forms a useful comparison. An estimate has been prepared 
of the cost per mile, single line, of track construction and 
overhead line work, based upon the prices, where applicable, 
in the contracts for the Greenwich and Peckham lines, so 
as to form a fair basis for comparison with the estimate 
previously given for the conduit construction on those lines. 
The approximate estimated cost works out as follows : cost 
per mile of single track, with new concrete throughout and 
two-thirds new granite setts, the remaining third being of 
re-dressed setts, £6,446; overhead equipment, side pole 
construction, per mile of single line, £1,050—total per 
mile of single line, £7,496. The figures given for the 
overhead construction is one-half of the estimated cost per 
mile of street. From the report previously mentioned as 
having been presented to a committee of the Chicago City 
Council, we find that the estimate given for one mile of 
single track and overhead construction is approximately 


£8,467. In all the above estimates it has been assumed 
that new concrete would be required. This is practically 
necessary for conduit construction, but in the case of the 
overhead system, the greater part of the old concrete, when 
found in good ‘condition and at the required level, would 
be reused. A saving of about £1,100 per mile of single 
track would be obtained if no new concrete were required, 
and a proportionate part of this sum if part only of the 
existing concrete were fit for reuse. 

* Comparative Advantages and Disadvantages of the Two 
Systems.—We will now proceed to deal with the compara- 
tive advantages and disadvantages of the two systems 
apart from questions of cost. As to time required for con- 
struction, both the disturbance of the streets and the time 
during which this disturbance lasts are for the conduit 
system considerably greater than for the overhead system. 
The conduit system also involves alterations of pipes, etc., 
and removal of obstructions which are not necessary for 
the overhead system. As regards railway over-bridges, 
the same headway is required for cach system, but in the 


case of bridges carrying roads in which tramways are to 
be constructed over railways or canals the advantages are 
very largely in favour of the overhead system. There 
may, of course, be some bridges which would require recon- 
struction on account of insufficient strength, but this would 
equally apply to tramways on either system. With the 
conduit system there would be a large number of bridges 
which would have to be entirely reconstructed, and in some 
cases this reconstruction would not be practicable without 
very considerable raising of the roads, involving the 
increase of gradients already bad, and probably the purchase 
of properties abutting on the roads to be raised. In cases 
of streets too narrow for a double line of tramway, with 
the overhead system it is practicable to construct in the 
first instance a single line, and when at some future date 
the street is widened, to alter the single line to a double 


line, or in the case of a double line laid in a street 


afterwards widened, the tramway can without much 


. 


Fic. 2. - View of the L. C. C. Temporary Generating Station at Loughborough Junction, showing Ferranti Engines and Dick- Kerr Dynamos. 


difficulty be relaid in the centre of the carriageway 
when widened. In the case of a conduit tramway, 
it is in almost every instance essential that street 
widenings, if required, should precede the construc. 
tion of the tramway, as any alteration of the conduit 
tramway involves entire reconstruction and stoppage of 
the car traffic, and this system is, therefore, far less suit- 
able for a district where developments will take place. 
The adoption of the conduit system avoids the necessity 
for the use of all overhead wires (both trolley and guard 
wires) with their poles, supporting wires, and attachments, 
etc. As regards complicated junctions and crossings—as, 
for instance, at the Elephant and Castle—there are, no 
doubt, very considerable difficulties whichever system is 
adopted. One of the points which has to be remembered 
as to the conduit system is the necessity for the two slot 
rails forming the slot between each pair of track rails. 
The band of metal thus exposed in the street cannot very 
well, for practical reasons, be reduced below a total width 
of 43in., which includes the slot width of jin. Where 


the use of granite sett paving is objectionable owing to 
the noise caused by the p the ordinary street 
traffic over it, considerable difficulty has been expe- 
rienced in finding some form of suitable and durable 
silent pavin 
and slot rails, without undue wear at the points of 
contact with the latter, and which has a minimum amount 
of expansion and contraction under ordinary workin 

conditions to avoid any possibility of slot closure. Wit 

the ordinary track and overhead construction, wood paving 
can be used between the rails without difficulty. The 
objections raised to the overhead trolley system from an 
æsthetic point of view have added weight from the addi- 
tional guard wires used above and outside the trolley wires 
to prevent overhead telegraph or telephone wires which may 
be blown down. from falling upon the overhead wires of 
the tramway. Where most of the telegraph and telephone 
wires are placed underground, and the poles and other 
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danger from the use of overhead trolley wires has been 
rather exa ted. The conduit system, with its oom- 
pletely insulated return circuit, has one great advantage: 
over the overhead system, which uses the track rails for 
the return circuit, by reason of the fact that no damage to 
pas and water pipes from electrolysis is likely to ocear. 

he Beard of Trade- makes stringent regulations for 
systems worked on the overhead system, the: regulations 
providing for daily and other teste to determine the drop 
of potential in the rail return; the leakage current, etc. ; and 
to conform to the requirements as to the drop of potential 
in the rail return, which is limited to seven volts, special 
means have to be adopted to facilitate the return of the 
current to the power station, and thus keep the voltage 
drop within the required limit. The conduit system also, 
by reason of its insulated return, is looked upon by the 
authorities as unlikely to cause interference with any 
observatory where magnetic observations are carried on. 
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Fig. 5. —Plan of the Ferranti Eugine. 


portions of the overhead system are carefully designed and 
well carried out, the objection to the appearance of the 
x iu is much diminished. In low-lying districts where 
the main sewers are comparatively close to the surface of 
the roads, the possibility of flooding of the conduits in 
times of storm, with the probable dislocation of the car 
service, has to be considered. In an article (contributed 
to the Street Railway Journal) describing the system of 
distribution of the Metropolitan Street Railway Company 
of New York, Mr. Walter A. Pearson, electrieal engineer 
of that company, alludes to this trouble of flooding as 
follows: ‘It is well to mention the fact, however, 
that in the operation of this conduit, any reports to 
the contrary notwithstanding, it is impossible to 
run cars when the conduit is filled with water above 
the conductor rails. The leakage of current is too large. 
The conduits, however, are not often flooded.’ As to 
danger to the public, the conduit system may be generally 
gaid to have an advantage in this respect, though the 


Within a certain distance of any such observatory the 
uninsulated rail return would not be allowed. There is 
one other question to which we should draw attention. 
On the conduit system at all junctions, crossings, and cross- 
over roads, a break in the conductor bars is n : 
varying in length from approximately 7ft. to 12ft. These 
lengths upon which the car cannot obtain eurrent necessitate 
its passage over the points, etc., with sufficient momentum 
to reach the conductors on the opposite side. On the 
overhead system the wires are continuous throughout, 
being only divided electrically by section insulators into 
(usually) half-mile lengths, junctions of other lines ER 
being protected in a similar manner. The break in the 
trolley wire on these section insulators is, roughly speak- 
ing, about 15in., this length for purposes of traction bein 
almost inappreciable. At night, when the cars are ligh 
from the power circuit, the lamps are-scarcely affected 
visibly, but with the conduit system the break in the eon- 
ductors at a car speed of, say, three miles an hour over 


facing peints would cause a period: of- dankness of- appyoxi- 
mately 14-to.3 seeonds duration, and this. also, of course, 
applies to the dasblight at front and rear of the oar. 

“ Probable Durability and Cost of Maintenance of the Two 
Systems.—Leaving out of consideration the maintenanee of 
the tramway traek proper (paving and. rails), whieh is 
common to both systems, we are of opinion that, comparing 
the conductor bars of the conduit with the overhead wires 
of the trolley system, the dusability and cost of maintenance 
will be in favour of the conduit system, by reason of the 
greater weight and rigidity and substantial method of 
support of the conduoter tees as compared with.the: flexible 
overhead wires. From a statement which. the manager has 
‘obtained from Mr. Robert Wylie, general manager. of the 


‘Compagnie Générale. Parisienne de Tramways, as-to the. 


‘result of the working. of: their undortakigg. (which 
includes both conduit: and overhead: lines) for the year- 
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the. expense considerably. At Washington it was stated: 
that. the cost of cleaning-.the: conduits only amounted 
to £5. 10s. per mile of single track: per annum. The 


‘conduit. was only cleaned thoroughly twice a year, but at 


the special-work it was-cleaned quarterly. In Washington 


the streets are wide and with-little trafic, the surface being 


mainly of asphalt, and these conditions may in part account 
for the wide discrepancy between the cost of conduit clean- 
ing in Paris and in Washington. We understand also that, 
in the latter city means are provided at frequent intervals 
along the line for removing the dirt, and that it is taken out 
at these openings, placed on the street surface, and carted 
away. On the contrary, at Paris the dirt has to be drawn 
sels the oonduit for long distances, as the authorities will 
not allow it to be taken out and placed on the road surface. 


The tramways manager is of opinion that in London & 
sum of not less than £100 per mile of single line will be 
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conduit lines is new. than that. for the overhead 
lines—in fact, it- is comsidered: to be, if anything, rather 
less, as the contaet-between-plough and eonductor is better 
than that betweem:the trolley and overhead. wire. The 
maintenance 5 Points is mach more costly 
on the conduit than‘on.the overhead system -owing to the 
mechanism requimed: in the former for. moving the slot 
tongues in unisow: with the «rack. On the Paris 
tramways for the year-1909-the..maimtenance and eleani 

of 113 conduit slot points amounted to £923, or £8. 3s. 4d. 
each, but the number of points in Paris is considerably in 
excess of anything contemplated on the south. side in 
London, as in Paris they have a very large number of 
crossings and junetious with other companies, The. cost 
given by Mr. Wylie of. cleaning the Paris conduite for the 
year 1902 is equivalent to £118 per mile of single track per 
annum. Hestatesthatthey have found a great, deal of time 
‘wasted on this work, and that their engineer hopes to reduce 
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Fig. 4. — Elevation of the Ferranti Engine. 


1902, we understand. that the expense for current on the 


necessary to cover the eost of cleaning the conduit during 
the first year's working. We understand that at Brussels, 
where à long experience has been obteined, and where the 
accounts are accurately kept to differentiate the two costs, 
the eost of working the. conduit: system was one and one- 
quarter farthings—:.e., 5125d.— more per car mile than 
with the overhead trolley system. At Paris for the year 
1902 the respective costs per car mile were: trolley lines, 
‘1914d. (approximately id.) ; conduit. lines, 6505d.; or a 
difference between the two systems of 459d. (roughly one 
and three-quarter farthings) per car mile in favour of the 
overhead system.’ It appeared to us in considering the 
above report that it would be desirable to have particulars 
of the difference in cost, inelusive of provision for power 
station, sub-stations, cars, car-sheds, ete, of the two 
systema, and the officers. have, therefore, prepared a note 
as follows dealing with this pu t 
e A : 


“In the above report it might with advantage have 
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been pointed out that the difference in cost — i.e., * Overhead Trolley System.—Rails, roadwork, platelaying, 
£6,545 per mile single—between the conduit system as and overhead line work, £7,496; power station, cables, 
estimated for the Greenwich lines, including the cost of | sub-stations, cars, car-sheds, etc., as above, E12, 260 — total, 
reconstrueting bridges, and the higher figure assumed | £19,756 

for alterations to BIDS, etc., a 91 0 of £14,041, as “ The difference in the two total costs being £6,545, or 
against the approximate estimate for the same lines con- 33°13 per cent. more for the conduit system than for the 


Fic. 5. Laying the Yokes for the Conduit, Work by J. G. White and Co. 


structed upon the overhead trolley system (namely, | overhead system. As to the cleaning of the conduit, for 

7,496), though comparatively great when considered on | purposes of comparison we may say that the _figure 
the cost of the roadwork, etc., alone, becomes relatively | given, of £100 per annum per mile single, which it is anti- 
much less when the cost of the whole equipment, etc., is | cipated the cleaning of the conduit will cost in London, if 
taken into account. , Adding to the respective estimated | divided by the car mileage estimated to be run by the 
cost of the roadwork, ete., of the two alternative systems, | Tooting cars during one year, would amount to ‘1312d. per 


FIG. 6. —Adjusting the Slotrails. 


the amounts given by Dr. Kennedy and the Council's ; car mile. It should be rémembered, however, that cars 
officers for the power station and cables, sub-stations, cars, | from other routes will eventually run over a portion of the 
car-sheds, etc., for the Tooting lines, the total amounts Tooting lines, and thus will materially reduce the cost per 
work out as follows per mile of single line: ear mile incurred in cleaning the conduit.” 

Conduit Construction. —Rails, road work, platelaying, eto., ———— 
£14,041 ; power station, cables, sub-stations, cars, car-sheds, The following is a description of the electrical equipment 
etc., £12,260—total, £26,301. as far as arranged for at present. 
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Generating Plant. 

Although the electrical machinery at present in position 
serves only that portion of the line which extends from 
Westminster Bridge to Tooting, the order already placed 
for generating plant includes two 1,500-kw. direct-current 
machines and three-phase machinery (consisting of two 
1,500-kw. generators and 11 300-kw. motor- generator sets), 
and various other small auxiliary sets (including small 
motor-generator sets and steam-driven exciters). It was 
arranged at the outset that the portion of the line now 
completed for running was to be supplied with energy from 
a temporary power-house, and arrangements were. made 
with the South London Electric Supply Company under 
which the large direct-current machines were erected on 
their premises in a temporary iron building, steam being 
supplied from new boilers placed in the boiler-house of this 
company. The charge made by the company is based on 
1-4d. per unit generated, which will, we believe, cover the 
coal cost and boiler-room labour only. As already men- 
tioned, the plant which is completed consiste of two 
1,500-kw. direct-current. machines (Figs. 1 and. 2), which 
are coupled direct to Ferranti vertical engines. The 
generators are 12-pole type, compound wound, and when 


running at a speed of 150 revolutions per minute develop 
at full load 2,400 amperes at 625 volts. 

The following are the leading particulars of these two 
engines (Figs. 3 and 4), which have been supplied by 
Messrs. Ferranti Limited: diameter of high - pressure 
cylinder, 3lin.; diameter of low-pressure cylinder, 62in. ; 
stroke, 30in.; revolutions per minute, 150; diameter of 
piston rods, 61in.; main bearings, 18in. diameter, 36in. 
long; crankpins, 11}in. diameter, 143in. long; cross-head 
pins, 9in. diameter, 13}in. long. e guaranteed con- 
sumptions per indieated horse-power hour are as follows, 
with 190lb. steam: at full load, condensing 134]b., non- 
condensing 164jlb.; at three-quarter load condensing 
13ł}lb., non-condensing 16lb.; at half load, ee 
144lb., non-condensing 173lb.; at 20 per cent. overload, 
condensing 14}lb., non-condensing 19lb. The flywheel, 
which weighs 48 tons, is bolted to the armature spider, 
whereby the torsional strains are transmitted directly from 
one to the other instead of passing through the crankshaft. 
The engines are governed by an automatic governor of the 
relay type, an emergency governor being also fitted to 
on the throttle valve. 'The expansion gear is also 
fitted with hand gear for altering the cut-off should 
the automatic governor fail, and the engine may be shut 


down instantaneously from the pun Apr im by means 
of a knoek-off lever closing the throttle. The valve gear 
is of the well-known Ferranti type, in whioh separate 
steam and exhaust valves of the grid form are positively 
driven by cams. | 

Among the important features of these 1,500-kw. gene- 
rators, which are in general accordance with the standard 
practice of Dick, Kerr, and Co., Limited, is the use of a 
cast-iron magnet frame or yoke. It has been proved by 
experience that there are many advantages obtaining with 
this type of field, and with the special quality of iron 
which is used it is probable that the advantages are 

eater than can be obtained with steel castings, which are 
requently unsound, and, therefore, electrically unreliable. 
It will afford some indication of the massive proportions 
of these machines when it is mentioned that the complete 
magnet frame, with its 5 spools, weighs 50 tons. 
The frame is divided horizontally, but in order to provide 
easy access to the armature and to the lower field coils, it 
is possible to slide the whole of the field frame side ways 
along the shaft of the engine, and thus disclose either the 
armature or the lower half field spools. The pole-pieces 


FIG. 8. — The Concrete finished ready for Running Rails. 


are cast into the magnet frame with a cast-welded joint. 
They are made of laminated steel, and are dovetailed at 
each end. The laminations are held together by steel end 
pieces bolted securely 9 8 5 Before being assembled into 
the form of a pole- piece, the laminations are punched by means 
of special machines. It is obvious that the arrangement 
of casting the pole-pieces into the magnet frame ensures 
excellent magnetic conductivity, and it is probable that on 
every ground the arrangement is superior to one under 
which the pole-pieces are detachable, because a detachable 
pole-piece generally means a solid steel pole-piece, and it is 
always difficult to tell the condition of such a massive 


piece of steel; and it is more than likely that the 


variations in such castings would account for the 
difference in magnetic reluctivity which is obvious 
in many types of direct-current generators. The field 
spools in the County Council generators are held ‘in 
position by, means of detachable pole-shoes, spécially shaped 
to give an efficient distribution of the magnetic flux. ‘The 


arrangement of the windings on the spools is that the series 


winding is wound at one end of the spool, the shunt 
windin pa the remainder of the positioh. This 
form of winding ensures that there is no necessity to 


disturb one winding should the other develop trouble at 


104. 


any time. The spool frames are made up of sheet steel 
with brass ends.. The armature is built. up of laminations, 
which are carried on a special form of spider. This, 
again, is of high-quality cast iron, and is formed of 
double arms carrying the rim. The rim, however, is not 
continuous, being divided so that shrinkage strains are 
avoided. The hub has a very large bearing surface on the 
shaft, and is key seated, it being also extended to carry 
the commutator spider. The armature is made up of 
laminated punchings of high-class steel, which are 
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thoroughly annealed, and are then placed in position on 
the arms of the armature spider in a series of dovetails. 
The armature laminations before being assembled are, of 
eourse, thoroughly japanned in order to prevent. the 
formation of eddy currents. It is important that every 
care should be taken to provide ample ventilation, and at 
intervals of every din. spacing discs are inserted between 
the laminations; this arrangement gives an air duct 
passing from the centre of the machine to the periphery 
of the armature. The laminations are clamped in 
position. by. means. of special end rings, the rin 
furthest away from the commutator being desi ad 
to carry the end of the armature coils in such a 
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Fic. 10. — Section of the Conduit. laid by J. G. White and Co. 


way as to prevent them being mechanically injured 
at any time. These rings or flanges are of cast iron, 
and the bolts which hold them in position pass inside 
the armature laminations, and are thus completely outside 
the influence of the etic field. The armature lamina- 
tions are provided with a double set of punchings, the 
outer ones, when built up together, forming slots in which 
the armature coils are carried. The notches are accurately 
spaced, so that when they are assembled they register 
perfectly. The armature coils are insulated with a com- 
bination of yarn and Japanese paper with sheet mica, and 
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are insulated from the core by layers of tke same insulating 
material combined with’ oiled linen tape. The design of 
the machines is such that motoring between any pairs of 
poles is hardly ever likely to oceur, but to completely secure 
their necessary condition balancing rings are provided, 
which are carried on one of the armature end plates 
nearest to the commutator, the number of rings and con- 
nections of the commutator segments varying according 
to the number of poles. The commutator leads are of 
laminated copper, securely riveted and soldered in slots 
pawn at the back end of the commutator bars. These leads 
drm radially from the bars to the armature windings, to 
which they are securely soldered. The brush-holders are 
go designed that the current does not pass through any 
moving joints or tension springs. 

‘ The remainder of the machinery in course of con- 
ptruction comprises two 1,500-kw. three-phase alternators 
direct-coupled to Ferranti engines, and these will develop 
current at 6,000 volts when running at a speed of 
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Fig. 11. - Section at the Yoke. 

150 revolutions per minute. These sete are being erected 

in the works of the London Electric Supply Corporation 

at Deptford, and will: supply current to sub-stations at 

different portions of the system. The sub-station plant 

consists of motor-generators, these machines being erected 

by Dick, Kerr, and Co., Limited, and are expected to be in 
service in the course of a few months. 


Switehboards. 


The switchboard in the temporary.generating station at 
Loughborough Junction has been supplied and erected by 
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Fig. 12. — Insulator and Supports for Conductor Rail. 


Messrs. Ferranti Limited. It is remarkable for the large 
currents which its switches and fuses have to carry. The 
switchgear is arranged, as is usual with this. company’s 
designs, in a series of vertical recesses formed by slate 
slabs inlet into the wall, and provision is made for con- 
trolling two generators and three feeders. These feeders 
o respectively to Brixton-road, to Clapham, and to the 
Zlephant and Castle. Another division of the board con- 
trols the motor-driven booster which will be required later 
on for increasing the voltage on the more distant feeders— 
i. e., those to the Elephant and Castle and to Clapham. 
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Switchgear for inserting these boosters in series with either | the switch is first closed on to testing contacts which indicates 
or both of these feeders is placed at the base of the feeder | by means of lamps the insulating distance from earth of each 
sections for the switchboard. The horns at which the | of the insulating conductors in the conduit. The coupled 
circuits are interrupted are placed at the top of the board, ' switches have two positions and are then thrown either 


Fig. 15. — Special Work by J. G. White and Co. 


and divided, as usual, by these projecting slate slabs. The one way or the other, according to which of the conductors 
only point which struck us as being not quite complete was | has the lower resistance to earth. In this way all the 
that the equalising switch for joining up the terminals of | earth faults on the insulated conductors are arranged on 
the armature to which the compound windings are attached | the negative pole. Later on, when the three-phase plant 
was mounted on a wooden box by the side of the board. is running, additional switchgear and rotary converters 
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Fic. 14. View of the New Wheel Pit at point of transfer from Electric to Cable Traction. 


After inspecting this generating station we proceeded to , will be added. Of the car-shed itself little need be said, 
the Clapham-road car-shed and saw the sub-station there. | except that the arrangoments until further alterations 
In this a switchboard made by Messrs. Cowans, Limited, | have been made suffer somewhat from the configuration 
is used to split up the current on to smaller feeders | of thesite. All the cars have now to tome out over a single 
serving half-mile sections of the track. The special point | track, and tho great majority have also to be conveyed 
in the switchgear is that bofore any section is switched on, across the shed on an electrical travorser. In consequence 
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the cars cannot be quickly got out, and an | accident to the | 1901, and on which we “commented somewhat adversely 
traverser or to a car on the single line entering the shed | in our issue for Feb. 22 that year (Electrical Engineer, 


would cause serious delays. vol xxvii, p. 267). n the ne then derer. 
the total depth from the top of the runnin to 
Permanent Way and Conduit. the bottom of the concrete under the conduit was 


ne now to the permanent way and the conduit, we | 2ft, 1jin. In the conduit as laid this depth is 
need ly remind electrical engineers that the contract | oft, 9&in. A large proportion of this extra depth is used 
] E rovide the 3 clearance between the conductor 
ils and the bottom of the conduit. We then said it 
would be better to take a greater depth from the roadway 
rather than prejudice the success of the undertaking.” 
Another modifieation is that the insulators are now 
supported from the conduit rail and not placed on 
pedestals fixed in the bottom of the conduit, as was 
originally suggested. The drawings given herewith 
(Figs. 10, 11, and 12) will make these points clear. In 
the g out of the work cleaning chambers have been 
provided at intervals of 40 yards along the track, and 
these are connected to the sewers so that any water 
running into the conduits is quickly drained away. These 
cleaning pits are placed, as a rule, outside the tracks. The 
connections to the sewer pipes are trapped to prevent 
sewer gas coming back into the conduits. Under normal 
conditions a scraper will be pulled through the conduite 
each night ip order to remove any slight accumulation of 
muck from the conduit into the cleaning pit, from which it 
can be removed as required. 
The track on these lines is of 4ft. 8}in. gauge. The 
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Fig. 15.— Drawings of the Dick-Kerr Bogie Car. 


for this work on the Tooting section has been carried out | running rails are of steel girder type, and weigh 102lb. 
by Messrs. J. G. White and Co. In our issue for April 25, | per yard run. The rails on each side of the slot are also 
1902, we described this work in progress, and give below | of steel, and weigh 621lb. per yard run. Owing to special 
some other photographs of the same. This work has been | design the width of the slot has been kept down to Tin. 
carried out under the expert supervision of Mr. A. N. | The conductor rails, which are T-shaped, are of = 
Connett, who has specialised in conduit construction. It | high-conductivity steel, and each weigh 22lb. per ya 

will be remembered that the Bournemouth conduit was They are supported on insulators placed 15ft. apart. "AU 
also constructed under his supervision. It is interesting | the above rails, with their fishplates, have been supplied 
to compare the conduit as actually laid with the original by Messrs. W. Scott, Limited, of Leeds. The cast-iron 
designs which were laid before the Council in February, | yokes carrying the slot rails are spaced 3ft. 9in. apart. 
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The other photographs reproduced herewith show the | the bogie type, having been ordered to the specification of 
work done by Messrs. J. G. White and Co. in various | Dr. Kon Since this order was placed A Farther order 
stages of progress. . 14 is a particularly 5 for 100 single-truck cars, to the specification of Mr. J. H. 
one, as it shows the junction between the electric cars and | Rider, electrical engineer to the London County Council, 
the cable cars which run to Streatham. The Tramway ! has been placed with Messrs. Dick, Kerr, and Co., Limited, 
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Fic. 16. — View of the Bogie Car. 


Committee of the London County Council have decided | and these are now being delivered. There are many 
that this cable tramway shall be the last to be equipped, | interesting features in connection with the cars, not only 
as it is much more efficient than the horse lines. It, there- | by reason of the fact that they are used in conjunction 
fore, became necessary to arrange for cars to pass from the | with the conduit system, but there are modifications of 
electric conduit to the conduit in which the cable is running. | detail which are not without interest. The bogie cars (Figs, 
This illustration shows this junction with the new wheel | 15 and 16) are carried on Brill maximum traction trucks, 


l | 


FIG. 17. —A Comparison between the Uld and New Car. 


pit which has been constructed for the cable. At this point , the cars themselves mainly coinciding with the standard 
the arrangements for the withdrawing of the contact plough | construction adopted at the works of the Electric Railway 
from the electric conduit are those which have been designed | and Tramway Carriage Company, Limited. They are of 
by Mr. Connett, and which were fully described by us in | the reversed stairway type, and are designed to carry 


connection with the Bournemouth tramways. 66 passengers. The over-all dimensions of the cars are 
51ft. 6in. over the buffers, the extreme width pani 
The Tramears. 7ft. lin. The underframe of the car follows the usua 


The system will commence with 100 cars, these being of | Preston practice, and is constructed of teak, strengthened 
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at the side sills by angle irons, which run the whole 
length of the car. The main structural work in the 
body of the car is of ash, the main body panels being of 


mahogany and the remaining panels of canary white wood. 


The roof is of double type, the inner boarding of pine 
being covered with millboard. One of the special features 
of the car, which applies, in fact, to all Preston cars, is the 
considerable amount of head room given inside. This is 
obtained by the arrangement of the roof, which is of flat 
construction from side to side of the car. The ventilator 
framing is carried immediately under the roof, and the 
arrangements are such that while giving effective ventila- 
tion they do not cause draught. . The interior of the car 
varies from standard practice in that two large central 
windows and four small windows are used at each side of 
the car the smaller windows being arranged with a movable 


the cars. One of the most interesting features, however, 
in connection with the cars is the new form of controller 
which has been adopted, and as this possesses some very 


‘special features it will be interesting to give a descrip- 


tion of it. This controller (Figs. 18 and 19) presents 
several important progressive deviations from the class of 
apparatus hitherto employed. The main features of novelty 
are the form of arc-disrupting device and the arrangements 
for rheostatic braking. The controller itself is smaller 
than others fulfilling similar functions, while it is evident 
this end has not been obtained by crowding the parts 
together; in fact, the spacing is most liberal. The arc- 
disrupting device consists of a solid iron core extending 
from the top to the bottom of the controller. This core 
is suitably wound throughout its entire length, but the 
windings are not all in the same direction, but are so 


Fig. 18. Thé Controller ready for Working. 


sash to give increased ventilation during hot weather. The 


interior is divided in the middle by a partition, the idea 
being that the conductor has better control over. the 
seating of passengers by such an arrangement. The inside 
finish is of quartered oak, and there is an absence of 
upholstery, the seats being merely covered with carpet. 
One plough is carried on each car, a plough carrier being 
carried on an extension of one of the trucks. This con- 
sists of a strong rectangular frame, having a central rail 
on which the plough is free to move in a lateral direction. 
The electrical equipment on the cars consists of two 
53A4-type motors, which give nominally 37 b.h.p. This 
motor has high acceleration properties, and has been designed 
to meet the special conditions obtaining in London. On 
account of there being no earth return on the London 
County Council system, it has been necessary to adopt 
double canopy switches and automatic circuit breakers on 


pleted almost instantaneously. 


Fic. 19.— The Controller Opened out to show Construction 


arranged that the magnetic flux shall have proper relation 
to the direction of current flowing in the arc. Where 
a change in the direction of the winding becomes necessary 
there is cast on the core a flange. The windings 
are then covered with suitable insulation, around which is 
placed a series of cylindrical thin copper rings so arranged 
that each ring subtends a finger and contact. It is so 
arranged that the blow-out windings are in series with the 
main current, and the effect upon an arc created between a 
finger and contact is that the arc becomes so attenuated 
that disruption takes place, the whole process being com- 
It will be seen from this 
arrangement that the contacts are entirely saved from 
damage, and the nature of the arc under the influence of 
the blow-out is comparatively innocuous, it being a fact that 
any deterioration to the copper rings after several months 
of operation under severe conditions is quite inappreciable, 


109 


The whole blow-out device is placed so that the copper | the operation of the blow-out. The next section of three 
rings are in close proximity to the source of arc, but | contacts and fingers controls, in conjunction with the 
for convenience sake is mounted on pivotal hinges, so that | bottom section of one contact and finger, the connec- 
it may be swung back for inspection of the fingers, etc., or | tions of the motors for series or parallel running. Either 
lifting right away from the controller if required without | motor may be cut out and the car run on the remaining 
unscrewing any nuts or bolts whatever. The electrical | one. It will be apparent from the foregoing that the principle 
connections for the blow-out windings are made auto- may with great advantage be employed both for car and 
matically when the blow-out is in position. As with | switchboard circuit breakers, and other apparatus where 
Messrs. Dick-Kerr’s other controllers, the blow-out is | safe arc disruption is required. The wiring diagram 
‘short-circuited when on either the full series or parallel | (Fig. 20) gives a clear idea of the arrangement of connec- 
notches, but comes again into operation prior to any break | tions with this form of controller. It should be explained, 
in the circuit being made on the movement of the con- | however, that this involves some alteration from the stan- 
trolling handle. dard wiring, these modifications being necessary on aecount 
In connection with the rheostatic braking, it has always | of the completely insulated return on this tramway. The 
been a difficulty when providing sufficient power notches | cables connecting up the main generating works with the 
for easy acceleration to arrange for a sufficient number of | sub-stations aad the sub-stations with the individual 
brake notches without reducing to an inconvenient minimum | sections of the line were supplied by the British Insulated 
the distance between each notch. To overcome this trouble | and Helsby Cables, Limited. These cables were drawn 
it has been generally necessary to increase the size of the | into ducts manufactured by three firms—i.e., Messrs. G. 
driving cylinder, with consequent increase in bulk, to | Skey and Co., Tamworth ; Messrs. Stanley Bros., Nuneaton ; 
the controller. This trouble has been overcome by | and Mr. H. R. Mansfield, Burton-on-Trent. 
arranging that the three notches used for power working | As has been mentioned above, the whole of this first 
in parallel should also do duty for the braking when | portion of the London County Council electric tramways 
approached in the opposite direction—.¢c., from the brake | have been equipped under the supervision of Dr. A. B. W. 
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Fic. 20. — Diagram of Car Connections. 


Kennedy, F.R.S. A portion, however, of the electrical 


side. In addition, two further brake notches are provided, ( 
work, including the arrangement of the temporary gene- 


which on the power side are merely transition notches. 


'The controller under consideration has seven power and 
five brake notehes, and the spacing between them is con- 
sequently liberal, and this together with a positive and 
easy action of the notching gear renders it almost 
impossible for the most careless of motormen to rest 
between the proper notches. 
factured with a view to strength and simplicity, and all 
essential parts are easily exposed for cleaning and 
inspection. The usual facilities for renewing all wearing 
parts are provided, and similar parte are carefully 
manufactured, so as to be entirely interchangeable. The 
driving and reversing handles are interlocked in the 
usual manner. In addition to this, neither handle can be 
removed from the controller unless it be at the “off” 

ition. The driving handle is provided with a mill-head 

d screw clamp to take up any wear, and obviate a loose 
handle so often seen. The controller cover is easily 
removable by means of a catch situated near the foot of 
the controller, a great convenience with the present style 
of car construction. The power cylinder is of substantial 
construction, and is divided into three sections, insulated 
from each other and from the central spindle. The top 
section consiste of seven rows of contacts engaging with 


seven fingers. These control the resistance in circuit and 


The controller is manu-. 


rating station, the sub-stations, and the cable work, has 
been carried out under the direction of Mr. J. H. Rider, 
the Council’s electrical engineer. Mr. Alfred Baker, the 
tramways manager, will have the control of the working 


of these lines. 
(To be continued.) 


— 
APPOINTMENTS VACANT. 


Assistant Superintendent of Mains, Croydon Corporation, £100 
per annum, rising by annual increments of £10 to £150 per annum, 
15th inst. 

Electrical Foreman, Blackpool, St. Annes, and Lytham Tram- 
ways Company, Limited. 

Switohboard Attendant, Carlisle, wages 25s. Applications to Mr. 
Charles D. Barnet, city electrical engineer, by 19th inst. Seo 
advertisement. 

Three Premium Pupils, Bedford Corporation Electricity Works. 
application to Mr. R. W. L. Phillips, A. M. I. E. E., borough electrical 


engineer. See advertisement. 

Improver, National Electric Supply Company, Limited, 
Preston, £1 per week. Apply, by letter only, to the Manager. Bee 
advertisement. 

Jointer, Rugby Urban District Oouncil, May 20. See advertise: 
ment. 
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LONDON COUNTY COUNCIL TRAMWAYS. 


To-day will be a red-letter day in the history of London 
tramways, in that the Tooting-Westminster section of the 
converted lines is to be formally opened by the Prince of 
Wales. Further, it is a day which inaugurates the opening 
of a system of which we have seen the beginning, but of 
which no man knoweth the end. The question of policy, 
however, for once may be flung aside, and our remarks 
restricted more to the apparatus and ite performance. 
During the past half century if there is one thing more 
than any other proved up to the hilt, it is that the return 
obtained for increased convenience of travel, for greater 
comfort, for quicker transmission between points, is always 
more than proportional to the sum expended to obtain 
the convenience, comfort, and velocity. Our railways 
have gone on progressing in speed and comfort, and the 
value of their shares to-day is far above what it was a half 
century ago. The same obtains with tramways; the 
greater speed and the greater comfort of the modern 
systems has led to greater usage and commensurate profits. 
Assume that this statement is absolutely accurate, it may 
be a source of wonder that immediately the observation 
became generally acknowledged, why all horse trams were 
not converted into mechanically-propelled trams. The 
matter is simple. The various companies could not without 
fresh capital carry out the work, and their credit was not 
good enough to of themselves raise the capital required. It 
must be remembered that the real capital of a converted 
line per mile is cost of conversion added to the capital as 
it stood before conversion. Thus, in the County Council 
case, if the capital before conversion stood at £30,000 per 
mile, and the cost of conversion is £50,000 per mile 
(double track), the capital per mile is £80,000—the real 
figures in this case are, we believe, about £90,000—and it 
is upon this amount that interest has to be earned and 
repayments made. Taking interest and repayment at 
6 per cent. and the income at one shilling per car mile, 
this amount requires some 108,000 car miles to meet the 
liability. However, this question of capital is by the way. 
Elsewhere we enter somewhat fully into details of con- 
struction as well as of costs, and it will be granted the con- 
clusion to adopt a conduit system as against an overhead 
system needed a fair amount of backbone. The Council are 
to be congratulated on so deciding, and we trust that, 
notwithstanding the greater cheapness of the trolley, the 
conduit system will be in the main that adopted. No 
doubt in a few details some improvements will have to 
be effected—such, for example, as the at present insufficient 
clearance at Balham bridge and the somewhat cramped 
arrangement at the Clapham car-shed—but on the whole 
the work is admirably done, and this we say advisedly 
after a constant examination of the work in all its stages. 
In the conversion of lines like these through busy streets, 
it is only necessary to pass along the streets to under- 
stand the vast inconvenience and immense loss that 
must accrue during the progress of the work. The 
County Council has been advised to be thorough 
rather than cheap, and though there may be a few 
hitches in the working at first, these will be temporary in 
character, and very soon the section now opened will be 
working smoothly. Whatever may be the views as regards 
the expediency of trams or the municipalisation of trams, 
effective criticism against them can only take place before 
the work is determined upon. At this stage the work is 
complete, the money has been expended, and no effort should 
be spared to make the system successful. The engineer 
has now partly to give place to the manager, upon whom 
a great responsibility reste, though the engineer by no 
means ceases to incur a heavy responsibility ; it is he who 
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is answerable for the propulsion of the cars and for the 
constancy and sufficiency of the power required. Just one 
word of comment: would it not be better for the London 
County Council to run slowly in this matter of electric 
trams! Finish the work immediately in hand, and wait & 
little till time proves the correctness or otherwise of 
estimates and of convenience. 


— .. 


CORRESPONDENCE. 


** One man’s word is no man's word, 
Juatice needs that both be heard." 


TESTING. 


SiR,—I am obliged to Mr. Dalton for replying to my 
letter, though his efforts to enlighten me have not been 
su ul. Iam sorry my education is not as he would 
desire it to be. The statement I made regarding the con- 
nections he makes in his copper resistance test" in my 
first letter was evidently correct, as Mr. Dalton has not 
contradicted them. For the benefit of any other readers 
who might think the test worthy of comment, I enclose a 
sketch of the connections as given in the article by Mr. 
Dalton, except that the battery and resistance shunt to the 
galvanometer are not included, as I t that this is 
successful in getting over the difficulty with “earth currents,” 
so that if both the shunt and the earth currents are considered 
absent it will not affect the point at issue. As will be seen 
by the sketch I enclose, the cable to be tested in series 


10. ~~ 


with the iron sheathing around it is connected across the 
bridge terminals, thus making the fourth arm. Mr. Dalton 
says that if a balance is now obtained, and the results 
worked out in the usual way, that the resistance found to 
be in the fourth arm is the resistance of the cable. When 
I drew his attention to the necessity of allowing for the 
resistance of the earth part of the circuit” in the fourth 
arm—that is, the iron sheathing and earth in parallel—he 
said, It is not allowed for, as the earth is at zero poten- 
tial; therefore, as there is no difference between the two 
points, there can be no resistance.” This statement, together 
with the test, I consider absolute nonsense, and unworthy 
of further comment. If Mr. Dalton cannot bring anything 
better to favour his case, I will not writefurther. Perhaps 
some reader with a little more time will. 

With reference to the second question, I may say that 
if similar cables have been tested, and one found to have 
a high insulation resistance while the other has a low 
insulation resistance, then the first cable will retain ite 
electrostatic charge longer than the second cable whatever 
be their electrical and mechanical state, if the same voltage 
is used to charge them as was used to test their insulation 
resistance. It is very evident to anyone who thinks that 
Ad is equal to C, the current flowing from one condenser 


coating to the other, and, further, by Ohm's law, as I have 
said before, zh - = and from this the well-known test 
T -: 
EHE". 
K log É 


for insulation resistance, R = is found. Yours, 


ete, A. J. 8. 


THE GROUPING OF CELLS. 


SrR,—I have been testing the usual rule for grouping 
cells for maximum current, and find that it is not at all a 
reliable one. In the words of Dr. S. P. Thompson, whose 
* Elementary Lessons in Electricity and Magnetism” I 
have before me, the rule in question is as follows: “For a 


given battery of cells the way of grouping them that will 
give the largest steady current when they are required to 
work through a given external resistance, R, is so to choose 


m and n that the internal resistance (Zr) shall equal the 


external resistance” (par. 407), the cells being arranged “ in 
n files of m cells in series in each file” (par. 406), and r 
representing the resistance of each cell. 

e says this “can be shown mathematically”; but this is 
only true supposing that one of the groupings in the above 
described way will give exactly the same resistance as that of 
the external circuit; Dr. Thompson, however, applies the 
rule (like other authors) as if it meant that the grouping 


X 


Fra. 1. 


giving the nearest approrimation to this resistance would give 
the largest current obtainable with the battery. But, con- 
sidered in this way, the rule can only be relied upon to 

ive a regular grouping—that is to say, a grouping of the 
form above described—which will give as large a current 
as any other regular grouping, but which may not give so 
large a current as some irregular grouping. us it would 
tell us that for an external resistance of one ohm the best 
arrangement of six cells, each of one ohm resistance and 
one volt E.M.F., would be as shown in Fig. 1. The resist- 
ance of this is evidently two-thirds ohm, making a total 
resistance of 5/3, and dividing this into the number of 
volts, which is evidently two, the current is found to be 
1] amperes. But we can get exactly the same current 
from the arrangement shown in Fig. 2, though here 
the resistance is evidently 14 ohms, a less close 
approximation to the required one ohm. And with 


Fra. 2. 


five cells instead of six, the other conditions remaining the 
same, the rule would tell us to put the cells all in parallel, 
which would give a current of five-sixths of an ampere, 
whereas the irregular arrangement shown in Fig. 3 would 
give a current of lj ampere, the total resistance being 
evidently 1-3 -- 4, and the voltage 8. 


Fic. 3, 


As this letter is quite long enough for one instalment, I 
will not at present give my own rule for grouping cells for 
maximum current.—Yours, etc., F. DUNTON. 

Streatham, S. W., May 11, 1903. 


— — ————— ———À — — — 
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GLASGOW TELEPHONES. 


SIR, —I perceive that Mr. Gaine, general manager of the 
National Telephone Company, is reported to have said at 
the recent dinner of the employés of that company, that 
the company's exchange telephones in Glasgow numbered 
18,000. Iamata loss to understand how such a state- 
ment could be made, as, on the testimony of the company's 
most recent directory and supplement, the number of their 
exchange telephones cannot much exceed 8,600, even 
including a very large number of party-line instruments, toll 
instruments, penny-in-the-slot instruments, and other odds- 
and-ends. This statement, if not challenged, is calculated 
to do the Corporation exchange, which is now in reality 
the larger of the two, considerable injury, and I shall be 
glad if you will allow me to correct it. The Corporation 
exchange now numbers within a few of 9,000 exchange 
instruments. These are almost exclusively direct lines to 
the exchange ; they are also, with the exception of some 
4 per cent. of toll lines, unlimited flat-rate lines, so that 
the Corporation service is to a much greater extent more 
direct than that of the competing exchange. Basing on the 
figures used by Alderman Franklin in February last at the 
company’s soirée at Glasgow, the Corporation now carries 
the bulk of the telephone traffic in Glasgow, and is, 
besides, extending in every direction by leaps and bounds.— 
Yours, etc., A. R. BENNETT, General Manager. 


FOOTBALL. 


Sir,—I notice the paragraph which appeared in your 
issue of the 8th inst. headed a Football” selen: to 
Messrs. Glover’s team winning the Broughton Rangers’ 
cup, and also their claim as being “the Rugby football 
champions of the Manchester workshops.” This seems to 
me to be somewhat misleading, as Messrs. Glover’s team 
also took part in the Swinton workshops competition, but 
were beaten in the preliminary stages; the Chloride 
Accumulator Works team eventually winning the cup for the 
second year in succession. It may interest you to know 
that the final in this competition was played between 
Irlam’s Soap Works and the Chloride team, the latter 
winning by three points to two, but earlier in the com- 
petition Irlam’s Soap Works had beaten Glover’s team by 
15 points to 5. I certainly fail to see that Glover’s men 
have any claim whatever to the title of champions.“ I 
may say that I am communieating with their secretary, 
and hope to arrange a match with them.— Yours, etc., 


WILLIAM KENYON, Secretary. 


Chloride Electrical Storage Company, Limited, Manchester, 
May 12, 1903. 


BALLADS OF BUSINESS. 


No. 1.—The Three Essentials. 


Now that cutting times have come, 

Ye must make your business hum. 

Ye must girdle up your loins, 

If you wish to catch the coins. 

This is how to make the catch— 

Good work, cheapness, prompt dispatch. 


Cheapness, prompt dispatch are two 
Yankee lines that will not do; 

Tinkered workmanship’s in vain, 

To all three you must attain. 

All the world can never match 

Good work, cheapness, prompt dispatch. 


Other helpful points are these— 
Profit-sharing’s sure to please. 

Let your name be seen and heard. 
Never break your promised word. 

Use your wit to puff your wares. 

Spend your brains to save your prayers. 
Let no bushel hide your light. 

Gratis whisky makes ’em bite, 

But the best of all the batch— 


GOOD WORK, CHEAPNESS, PROMPT DISPATCH. 
B. C. H. J. 


FORTHCOMING EVENTS. 


Fripay, May 15. 

London County Council.—At 3.30 p. m., inauguration of the 
Tooting- Westminster section of the South London Tramways. 
SATURDAY, May 16. 

Institution of Electrical Engineers (Students' Section),—Visit 

to the works of Messrs. Elliott Bros. (postponed), 
Monpay, May 18. 
Society of Arts.—At 8 p. m., Cantor Lecture. Mechanical Road 
Vehicles,” by Mr. W. Worby Beaumont. (Lecture IV.) 
Tuks DAV, May 19. 
Royal Institution. At 5 p. m., Prof. Darwin on The Astronomical 
Influence of the Tides. (Lecture II.) 


Institution of Electrical Engineers (Glasgow Section) .— At 
8 p. m., annual general mering. Also adjourned discussion on 
ec 


‘ Three-Phase High-Voltage tric Railways,” by Mr. M. T. 
HORMONE: New paper: Commutator Design," by Mr. W. B. 
erd. 


i WEDNESDAY, May 20. 

Institution of Electrical Engineers (Students’ Section).—At 
7.50 p.m., annual general meeting, followed by a discussion to 
be opened by Mr. J. R. Hewett on ‘‘The Relative Merits of 
Min Types of Prime Movers for the Generation of Electrical 

ower. 

Royal Meteorological Society.—At 4,30 p.m., ordinary meeting. 

FRI ůBAT, May 22. 

Royal Institution. —At 9 p. in., Mr. J. A. H. Murray, M. A., on 
“ Dictionaries." 

North-East Coast Institution.—At 7.30 p. m., general meeting at 
Newcastle-upon-Tyne. 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission which is enquiring into the problem of the 
London traffic held another sitting at Westminster Palace Hotel on 
Friday. 

Mr, W. H. Dickinson, chairman of the Special Committee on 
Locomotion of the London County Council, was again under examina- 
tion. He stated that what the County Council wanted was power to 
compel the railway companies to issue workmen’s fares in anticipation 
of populations growing up, because the County Council wanted to 
encourage the workmen to settle in the suburbs. With regard to the 
possibility of assisting the railway companies by a subsidy, he did not 
see the force of the Council's guaranteeing anything before the 
population had grown in a district. 

The Chairman: If you guarantee so much on gross receipts per 
mile, then you would not incur any great liability, for if the traffic 
incroased the guarantee would not be called upon. 

In answer to questions the witness stated, with regard to all local 
railways in London to be started in the future, there should be a clause 
inserted authorising local authorities to have the option to purchase 
the undertaking at the expiration of a certain number of years. They 
contemplated purchase at less than an undertaking was worth. He 
thoaght, however, that an opportunity should be given for an under- 
taking to make a fair return. Over and above the interest they must 
look to a sinking fund. 

Sir J. Wolfe Barry: As to what you would call a reasonable 
return on a London railway ; would it not be a great deal more than 
any London railway is making? Take the ipd ud of all the railways 
in Tondon what I would call strictly urban railways in London ; is 
there one that could make a sinking fund out of the receipts from the 

ublic? Can you show a single railway which could do it in London 
ges not sufficient knowledge. Of course, I know what some of the 
railways are making, which is very little. 

Take the Metropolitan and the District ; one of them is making no 
dividend at all aa the other is making a very small dividend.—Yes, 

Where is the money to come from to P eden a sinking fund! —Even 
if they cannot Broxide a sinking fund, I do not think it affects the 
broad principle. 

e : I understand your proposal is that the railway 
should be purchased after a certain time, and not confiscated and taken 
over without payment ‘—Yes, certainly. 

If the permanent tribunal endeavoured to impose conditions which 
the investing publie would not accept, I suppose the scheme would fall 
through ‘—It must, of course. 

The witness proceeded to state that the permanent tribunal should 
be empowered, after an enquiry and upon the application of a public 
authority, to issue a provisional order revising the terms and condi- 
tions under which an undertaking was worked, or requiring further 
facilities to mect public requirements to be provided, and to submit 
the order to Parliament for confirmation, Also that the powers of 
the London County Council as the local tramways authority should 
not come within the jurisdiction of the tribunal, the Council being 
recognised as the sole authority for the construction of all tramways, 
whether surface or EAE rcge in London, and retaining its present 
power to promote Bille dealing with them without being obliged to 
obtain the consent of the road authorities to the introduction of such 
Bills. In fact, that the veto of the London local authorities over the 
County Council should be abolished. He thought that the tramway 
companies in London should be in one hand, but there should be a- 
change of hands somewhere when the outside districts were reached. 

The Commission adjourned. 
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QUESTIONS AND ANSWERS. 


M thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in :n&) sent in is considered 
when marking the relative values of these answers. All 
formules should be carefully written to preven? mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


583. Describe methods of localising the following faults on double and 
triple concentric cables by (a) ohmic resistance, (5) fall of 
potential methods: (1) ‘‘ dead short and ‘‘ earth” ; (2) dead 
short" not ''earthed "; (3) earth but not *'shorted."— 
MAINSMAN. 


584. It is sometimes asserted that for tramway stations a simple 
engine working with highly superheated steam and an automatic 
cut-off governor would be superior in economy, first cost, and 
upkeep to the ordinary compound or triple-expansion engine. 
On what grounds, if any, can this assertion be upheld ’—W. T. W. 

ANSWERS. 


Question No. 576. —I find on testing a private installation (working at 
220 volts direct current) with the ordinary battery and voltmeter 
test a leak to earth on both mains as follows: from + to E ‘26 volt, 
from — to E ‘56; total reading of battery, 1:48. The resistance 
of voltmeter coil is 175‘5 ohms. Is there any method of finding 
position of faults without resorting to cutting of mains? Lead. 
sheathed twin wire used throughout. 


Best Answer to No. 576 (awarded 105.).—Assuming that 
_the test made included the whole system, the first step is, 
of course, to isolate each circuit which leaves the board 
and test it until the section or sections which may be 
faulty are found. If the circuit leaving the board is again 
broken up into branches at a distributing box, each of 
these smaller sections must be tested as before. A thorough 
examination of the wiring should now be made in each 
faulty circuit, and in most cases this will reveal the fault. 
Looking, now, at the results it is easy to show that if the 
connections for the test were made as shown in the sketch, 


To 
SHEATHING 


1-4g Vot*s 


the insulation resistance of the conductor under test is 
total E M.F. of battery x resistance of voltmeter 
equal to = 


voltmeter reading 

minus the resistance of the voltmeter. We thus find 
resistance from + to earth — 825:5 ohms, and from -to 
earth =288°3 ohms. The difference between these figures 
is not very far from the resistance of a 16-c.p. lamp at 
220 volts, and leads us to think of the possibility of a lamp 
baving been left in circuit at the original test, and the 
fault having been on the negative side only. This lamp 
need not have been in the circuit which is faulty, and 
probably it would be well to look for such a thing, as it is 
important to know if both wires are really damaged. We 
may then find (1) positive earthed and negative earthed in 
one circuit, or (2) in different circuits, or (3) negative 
earthed only, a lamp having been in circuit originally. 

In the first case we have to contend with a circuit in 
which neither conductor is free from fault, while in (2) 
and (3) we have in any faulty section one good lead. We 
. have thus really two cases to deal with: (a) both con- 
ductors faulty; (b) one conductor faulty. The most 
accurate test to employ is the loop test in one or other 
of its modifications. Herewith is a sketch of connections 
for such a test, in which a pair of ammeters and a battery 
only are required. This test may be applied in case (b) by 


- 


looping the conductors at the last lamp and closing the 
switch for that lamp, as shown above; while in case (a) a 
new and good lead of the same size and length as the 
faulty ones should be looped to the faulty conductors. 
Of course the fault may be in the position F, in which case 


To LEAN 
SHEATHING. 


z- pye 


t 
M 4 ; 
W 0 tj - 0 
aN 0 } 72 C -+ Cy 


our test would show it to be about C, and we should then 
short-circuit at lamp L, and close switch S,. The test 
should then be repeated, when we ought to get very near 
the fault. Murray’s loop test is ong:which usually gives 
fairly accurate results, amd requires à low-resistance sensi- 
tive galvanometer, preferably mirror, and a Wheatstone 
bridge. The connections are shown in the sketch helow. 
Resistances a and 5 are adjusted until there is no deflection 
of the galvanometer on closing the key. 


Of course, in dealing with short lengths of copper cable 
we cannot expect to get very accurate results, but our 
tests will generally serve to indicate in what locality to 
make a more thorough inspection of the wiring. But if 
the above tests fail it would be well to break the con- 
tinuity of the lead sheathing by removing one of the boxes 
if they are of brass, or if they are of wood*:by disconnect- 
ing one of the lead bonds across the box and then making 
sure that the cable is not earthed at botk ends. Test for a 
leak from copper to lead, and thus find the faulty section. 
Taking, now, this faulty part, disconnect at the next 
farthest away place from free end and test, repeat until 
the fault has vanished ; then it lays between the bond last 
removed and the one removed before it. A complete 
inspection of this part may now be made and the fault 
found, or failing this, the faulty piece removed and a new 
piece inserted. This latter test would spot the fault, 
whether it existed on one conductor or on both, and is the 
one which would be performed with the greatest ease, as 
it requires fewer instruments.— FAULT. 


Answer to No. 576 (awarded 7s. 6d.).—The usual method 
of locating leaks on a private installation is to switch off 
circuits one by one until fault disappears, and if, when all 
circuits are switched off, the fault still remains on, it is 


Main Cake . l 
Alternating 
S ap ply. 
; leak. 


Corl of . 
Dell wire 


Telephone Receiver 


Fic. 1. 


undoubtedly in the main leads. The mains should then 
be uncoupled from any switches, fuses, etc., as leaks often 
occur through damp slate bases, braiding of cable touching 
live metal parte, surface leakage on porcelain if in damp 
situations, or, as the writer has frequently found in lead- 
covered, paper-insulated cables, that the paper has con- 
tained moisture at one point in a long length and leakage 
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taking place to lead. There are several means of localising 
faults in main cables, the following being the most common: 

1. Send an alternating or intermittent current along 
one wire of the main cable, causing it to leak to earth at 
the fault by putting the other pole of supply to earth 
(Fig. 1), then a coil of wire connected to a sensitive tele- 
phone receiver should be moved along the cable under test, 
and the pulsations will be heard in the receiver, but when 
the fault is reached they will cease. The drawback to this 
test in the present case is that the leak may occur to the 
lead sheathing at one point and travel back along it toa 
convenient earth, such as where it is in contact with a gas 
or water pipe, thus neutralising the inductive effect and 
giving false results (Fig. 2). 


+ 


<_ é 
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2. By means of a Wheatstone bridge test the resistance 
through the fault to earth from each end of the eable; add 
the results together, then test resistance of entire length of 
cable, and subtract it from the sum of resistance obtained 
when testing from each end, then divide the difference by 
2, which will give resistance of fault to earth, and as 
this is common in each case when testing from ends of 
cable, subtract it from these resistances, and the length of 
cable divided into the same proportions that resistances 
of cable from each end now bear to one another will 
indicate the position of fault (Fig. 5). 


li 


Gas Pipe 
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Ezample.—Total resistance, 9 ohm; resistance A to E. 
65 ohm; resistance E to B, 55 ohm; length of cable 
90 yards. Then 

(65 + 55 — 9) + 2 = 05 (resistance of fault) 
65 - 05 6 55 - 05 = 5 
„. 6: 3: : A to E: E to B. 
The other wire of main cable may be treated similarly. — 
S. F. R. 


Answer to No. 576 (awarded 58.).— Unless the installation 
is a very large one, the result of the test gives a very low 
insulation resistance. For by the formula 


illus eee 
algebraic sum of readings 
where I = insulation resistance, 
i: resistance of voltmeter, 
= voltage at bus bars, 


I-1755(.— — 1 
s 4:56 ) 
= 141 ohms (approximately). 

A general rule for insulation resistance is that it should 
be inn to 12:5 ohms divided by the number of lamps ; the 
number of lampe, therefore, that ought to give à minimum 
insulation resistance of 141 ohms is 
2 12˙5 * 10⁵ 

141 
= 89,000 (approximately). 


we have 


- 


To get the insulation resistance of each side proceed as 
follows, where 


I, - insulation resistance of + side; 

I, - insulation resistance of — side; 
= volts at bus bars; 

d, = volts between + and earth; 

d, = volte between — and earth; 

g -resistance of voltmeter. 


Ios E — (di +4,) 
d, 
1:48— (26 + 56) 
'b6 
= 207 ohms (approximately). 
I, « g E - (d, + dz) 
1 
1:48 - (26 + 56) 
| 206 
= 445 ohms (approximately). 


It should be noticed that while the greater reading is 
obtained from the negative side, it is the positive side that 
has the lesser insulation resistance. Try to locate the 
faults as near as possible by switching on and off the 
various circuits or by removing the fuses. If unable to 
localise, and the leakage appears to be generally dis- 
tributed, it is most likely that the trouble is with the fittings 
and points of connection, and not in the mains themselves. 
Examine all connections to ceiling roses, switches, fuses, 
eto., also cable ends. Badly-wired fittings are a fruitful 
source of leakage. Cable ends and where wires go into 
terminals are often carelessly finished off with inferior 
tape. Such tape bridging across between sheathin 


= 1755 x 


= 175°5 x 


of cable and conductor in a few places wi 
soon bring down the insulation below normal. At 
any rate, leave the mains themselves until last. If, how- 


ever, after careful examination, the faults still persist, 
the mains must have attention. Although many elaborate 
tests have been published, perhaps the “cut and try ” 
method is as good as any. Sometimes, by following the 
course of the mains, an inkling may be had as to the cause 
of the trouble. It is one of those cases where a little 
practice is worth a lot of instruments. The voltage of 1:48 
is an extremely low one to use for an insulation test. Why 
not take readings with a voltmeter having a resistance of, 
say, several thousand ohms while the plant is running? 
In the present case, as the insulation resistance is 80 very 
low, an ordinary voltmeter would be unsuitable; a close 
approximation E s however, be obtained by means of an 
ampere-metoer. —M. M. 


Answer to No. 576 (awarded 5s.).—There are many 
methods by which faults may be located in electric light 
installations, but I propose to deal principally with a 
simple method which has the advantage of not requiring 
apparatus of an expensive nature, and which is at the 
same time fairly accurate. It will first be necessary to 
test each section of the installation till the faulty one is 
found. This will be most easily accomplished by taking 
out the fuses in the distributing boards and cut-outs. The 
faults may possibly be due to these being dirty. Cleaning 
will, of course, remove the faults should this be the case. 
or, after carefully testing, no length of cable may be found 
faulty ; tho faults then are evidently due to bad fittings, 
and a careful examination of all these will be necessary. 

Assuming, however, that the faults are in the cables 
themselves, we have two things to think of: are both the 
positive and negative faults in different sections of cable or 
are they both in the same length? If the former, the 
localising is a comparatively simple matter, and can be 
carried out by the following method. I give this method 
as it does not require any other instruments other than 
those obviously at the questioner's hand—a fairly sensitive 
voltmeter and a small cell ortwo. If, however, a “ bridge ” 
is handy, the localising may be carried out by either the 
Murray or Varley loop tests, details of which, I believe, 
have already appeared in the columns. Short-circuit the 
faulty section of twin wire at one end, and across the other 
end join up a small secondary or dry battery ; if the former 
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is used, care must be taken in order to prevent current 
rising to too high a figure (1,000 to 1,500 amperes per 
square inch is the best density to work with). 

Take voltmeter readings from A and B (Fig. 1) to earth 
or lead sheath. Reverse direction of current and note 
A and B n Take the mean of these readings. Then 

mean voltage at A x length of loop distance of fault 
mean vol at A + mean voltage at B 
from A. (Note.—Length of loop is twice the length of 
eable under test.) 


B D 
l Fic. 1. | 


In the event of the faults being in the same length of 
cable, the localising becomes more difficult. As tested b 
the above or any other form of loop test, & resultant fault 
is obtained—:.e., an apparent fault somewhere between the 
two actual faults, and nearer to that having the least 
resistance. Each wire of the twin must, therefore, 
be tested separately, and if the faulty section is fairly 
short, a length of single cable of equal resistance to the 

iece under test may be used to complete loop necessary 
for above test. ] 

If, however, it is a long length, it will be better to use 
the method due to Blavier. A Wheatstone bridge is 
necessary in this test, which is as follows: Measure the 
resistance between the faulty wire and earth—(a) when 
the far end is insulated ; (5) when the far end is well con- 
nected to earth. If these resistances be R, and R, respec- 
tively, if w be the resistance of the cable per yard, and 
if 1 be its length in yards, the distance of the fault from 
the testing point will be 


Ro- V Ra-Ro) lo- Ej) de. 
@ 


Very often a fault is difficult to locate owing to it being 
of a fairly high resistance. Under such circumstances, if 
the generator of a testing set (500-volt) be made to send 
a current through the fault it will reduce the resistance 
sufficiently to test with, and sometimes will burn out the 
fault altogether—perhaps a doubtful blessing, but certainly 
very useful in emergencies.—E. R. M. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on April 50, 1903, the 
following were the candidates balloted for : 


Meinbers, —H. C. Bishop, Norfolk House, Oaeran Park, Newport, 
Mon.; E. M. Sawtelle, 2, Norfolk-street, Strand, W.C. 

Associate Meinbers,—J. A. Anderson, 72, Park-road, Wallsend-on- 
Tyne; A. A. Blackburn, Depdt House, Queen's-road, Manchester; 
C. W. Dawson, Clarence Iron and Steel Works, Leeds; J. W. Dawson, 
15, Ragb -place, Bradford ; A. C. L. Ekström, General Electric Com- 
pany of New York, 83, Cannon.street, E.C.; R. Goldschmidt, Elm 
Cottage, Elm-road, Ohelmsford ; E. P. Grimsdick, 42, Torriano- 
avenue, Camden-road, N.W.; H. A. Howie, Corporation Electricity 
Works, Wolverhampton ; W. A. Molyneux, P.O. Box 385, Durban, 
Natal, South Africa; 8. C. She pard, Tramways Board, Town Hall, 
Stalybridge ; A. D. Smith, Keigh ey Electrical Engineering Oompany, 
Limited, Keighley ; J. H. Targett, 120, Kennington Park-road, S.E. 

A ssociates.—L. C. Benton, 8, Bockhampton-road, Kingston Hill, 
S. W.; G. H. Broom, The Technical College, Huddersfield ; W. P. 
Dunne, care of the Oriental Telephone and Electrical Company, 
Calcutta ; A. H. Flemming, 15 Longwood-avenue, South Circular. 
road, Dublin; A. C. Gilling, Electricity Works, Epsom, Surrey ; 
P. J. Haler, B.Sc., Wedgwood Institute, Burslem, Staffs; W. H. Ww. 
James, Spire Hollin, Glossop; H. M. Middleton, 46, Windsor-road, 
Ealing, W., W. O. Peebles, Tay Works, Bonnington, Edinburgh; 
A. R. Walker, Ventnor, Howth, co. Dublin. 

Students.—A. E. Berriman, 130, Cardigan- terrace, Heaton, New- 
castle -on-Tyne; G. Bradwell, 37, Park-a venue, Southport; E. P. 
Elwin, 32, Thicket-road, Anerley, S. E.; H. G. Jenkins, School House, 
Royal Mint, Tower-hill, E. ; A. Montgomery, 55, Montague-place, 
Russell-square, W. O.; S. R. Mullard, 1, Monnow-road, Bermondsey, 
S. K.; P. F. Myers, 11, Horsell-road, Highbury, N.; J. Parkinson, 
Highroyd, Brighouse, Yorks; A. W. Scrooby, Faraday House, Charing 


Oross- road, W. O.; A. D. Taberner, Friern House, Arkwright-street, 
Bolton ; J. D. Walker, 7, The Square, Retford, Notts; A. Ward, 
171, Barton-road, Stretford, Manchester. 


At the ordinary general meeting on May 7, 1905, the 
following were the candidates balloted for : 

Members.—F. G. Oole, 28, Tivoli-road, Orouch End, N.; Dr. G. 
Finzi, 15, Manin, Milan, Italy. 

Associate Members.—O. F. Butler, 11, Orofton'Park-road, Brockley, 
S.E.; H. E. Donnithorne, 76, Queen's-gate, S. W.; R. W. Grubb, 
53, Viotoria-road, Swindon, Wilts; J. H. Home, 41, Woolmarket, 
Berwick-on-Tweed ; H. P. Prior, Ryesgade, 105, Copenhagen. 

Associates, —J. N. Alty, Faraday House, Charing Cross-road, W. O.; 
E. Davidson, Ordnance College, Woolwich ; G. A. Hughes, 57, Van- 
brugh-park, Blackheath, S. E. 

Students.—W. O. Lambourn, 23, West Laith-gate, Doncaster; 
W. 8. Lonsdale, Warrenwood, Bexleyheath, Kent; D. G. Tyrie, 26, 
William-street, Taunton, Somerset. 


ACCRINGTON CORPORATION ELECTRICITY WORKS. 


Mr. Harold Gray, A.M.I.E.E., has issued his report on the above 
undertaking for the year 1902-3. The short result of the year's 
working is a gross pe t of £1,327 and a net loss of 81,324 due to the 
repayment of standing charges. The big standing charges are mainly 
due to the very big buildings in which there is room for more than 
3,000 np or additional plant without extending the buildings in any 
way. is, of course, be an advantage in the future, but does not 
show at present. The capacity of the generating machinery now in 
the works is as under: boilers, 1,000 i.h. p.: steam dynamoe, 870 i. h. p. 
or 533 kw.; battery, 70 kw. The engineer is again able to report that 
there has been no failure of supply in any section of the town during 
the year. The number of consumers has increased from 111, March, 
1 to 185 at March, 1903, an inorease of 74, or 67 per cent. The 
lamp connections have increased from an equivalent of 10,446 8-c.p. 
lamps, to 16,798, or 61 per cent. increase. The units sold have 
increased from 97,869 to 175,884, an increase of 78,015, or 80 per 
cent. The total units generated were 251,425, and the average price 
obtained 5:57d. The revenue from the sale of units alono has 
increased from £1,585 to £2,620, an increase of £1,035, or 64 per cent. 
Practically the whole of the public street-lighting, consisting of nine 
arc lamps and 31 Nernst incandescent lamps, had been installed during 
the year, they being nsible for a consumption of 10,000 units. 
The use of Nernst lamps for street illumination, which was a new 
departure, has proved generally satisfactory, the chief drawback being 
the comparatively short life of the burner. It is found, however, that 
the burner is giving better results now than even six months ago, and 
with the experience gained from observations and experiments during 
the past 12 months, the repair bill should be cut down by half. This 
is the second year of working, and the capital expenditure has 
amounted to £42,616. The total revenue last year was £2,822, and 
the total costs £1,496. The gross profit before providing for interest 
and sinking fund amounted to £1,526. 13s. 7d., but after allowi 
for interest on loans (£1,105) and sinking fund (£1,645), the financi 
result is a loss of £1,523. 11s. 2d. The sinking fund repayment for 
the year (outlay during year being averaged) at 5:9 per cent. to the 
capital employed is very high. Only six municipalities out of 123 
in the United Kingdom are paying as much as or more than this. 
The works costs per unit amounted to 1 217d., and the total costs to 
2°040d. per unit. The number of motors of J h. p. upwards in use in 
the town is 22, aggregating 126 h.p. Of these nine are on hire. None 
of these on hire have given any trouble, and have cost practically 
nothing to maintain. In conclusion, Mr. Gray thanks his limited 
staff for the good work they have done during the year. Without 
their willing co-operation, the costs of working could not have been 
kept down to the low figure which they stand at. 


PERSONAL. 


The Reading Town Council have appointed Mr. Walter Binns, 
Newcastle Corporation tramways, to the position of tramways engi- 
neer, at a salary of £300 per annum. On Friday evening, May 1, 
Mr. A. E. Le Rossignol presented Mr. Binns with a silver rose bowl 
on an ebony plinth, and also a pair of silver flower vases, as a mark 
of esteem from the staff of the Newcastle Corporation power station 
on the occasion of his leaving Newcastle to take up his new appoint- 
ment, 

The Home Secretary has appointed Mr. W. H. Patchell, a member 
of the Oouncil of the Institution of Electrical Engineers, as a member 
of the committee to enquire into the use of electricity in mines, in 
place of Mr. James Swinburne, resigned. 

The Leeds Council have resolved to increase the salary of Mr. G. E. 
Watmough, tramway ca superintendent, from £200 to £225 a year. 

The Worksop Urban District Council have increased the salary of 
the engineer, Mr. Crowther, to £175 a year. 


NEW COMPANIES REGISTERED. | 


Lanchester American Patents Syndicate, Limited.—QOapital, 
£6,600. Objects: to acquire the American patents for and rights in 
certain inventions by F. W. Lanchester relating to mechanically- 
propelled vehicles, engines therefor and parts thereof, and to carry 
on the business of vehicle and engine builders and dealers, eto. 
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COMPANIES' MEETINGS AND REPORTS. 


DOVER ELECTRICITY. 


The report of the directors for the year ended Dec. 31, 1902, states 
that the Company's business has made satisfactory progress during 
the year, and the supply of current for lighting, power, and traction 
has been well maintained. The equivalent of about 3,400 8-c.p. 
lamps have been added to the Company's mains, the total connections 
now amounting to the equivalent of about 23,700 8-c.p. lamps. The 
output during the year to private consumers was 497,821 Board of 
Tiade units, being an increase of 93,951 units over the previous year. 
The capital expenditure for the year amounts to £5,678. 2s., chielly 
on account of new mains and extensions. <A large new power cable 
has been laid to the Admiralty Pier for the purpose of supplying 
current to the clectric cranes being erected there, and arrangements 
have been made with the Dover Harbour Board which ensure a profit- 
able return for this outlay, besides which it is anticipated that several 
large customers for power will be obtained along the route of this main. 
The year’s profits for which the Dover Corporation will be entitled to 
take credit on the completion of their purchase amount to £5,722. 

‘7s. 7d. In consequence, however, of some special deductions and 
reserves which the directors think it proper to provide, chiefly in 
respect of allowances and bad debts arising out of previous years’ 
workings, the profit available for distribution by the Company is 
£5,002. 198. dd. This profit would have been larger but for the fact 
that the price of current was reduced by ld. per unit from Jan. 1, 
1902. After providing for the debenture interest. the directors recom- 
mend the payment of the full dividend of 5 per cent. on the preference 
shares, requiring £1,250, and a dividend of 6 per cent. on the ordinary 
shares, amounting to £3,000, leaving a balance to carry forward of 
£170. 10s. 10d. 


GREAT NORTHERN TELEGRAPH OF COPENHAGEN. 


The annual report of the directors states that the net receipts for 
the year 1902 amount to £374,504, compared with £410,715 in the 
previous year, and show a decrease in the last two years of more than 
£80,000, a decrease which is sure to become still larger in the coming 
years on account of the competition and tariff reductions. In these 
circumstances, and in order to protect the interests of shareholdera, it 
becomes necessary to distribute the balance in a rather different way 
from that of previous years. The directors are able to limit the 
amount to be set aside for the reserve and renewal fund to £55,555, 
alloting to the renewal fund for cable steamers and to the pension fund 
£16,666 and £5,555 respectively. As a consequence of these reduc- 
tions they propose an extra dividend of 74 per cent. (making 124 per 
cent. for the year), and to allot £1C5,000 to a proposed dividend 
equalisation fund. With respect to wireless telegraphy, the directors 
say the best proof as to the opinion entertained by the competent 
authorities who have hitherto been responsible for the development of 
the international communications is the fact that the cable manu- 
facturers have seldem been more busy than they are at the present 
moment on orders for submarine cables for both Government adminis- 
trations and the various companies, orders which would be incom- 
prehensible were it believed that the much cheaper wireless telegraphy 
would satisfy all requirements. 


GLOBE TELEGRAPH AND TRUST. 


The directors in their report state the net revenue of the Company 
for the period from July 19, 1902, to April 30 last, after deduction of 
expenses, amounts to £137,033, and makes, with the balance of £356, 
& total of £137,390. From this amount there has been distributed 
the sum of £82,611 in interim dividends, leaving an available 
balance of £54,778. The directora now recommend the payment 
of a final dividend of 38. 5d. per share for the period from 
Jan. 19 to April 30, 1903, on the preference shares, and of 2s. 64. 
per share on the ordinary shares for the same period, making, 
with previous distributions, total dividends for the period at the 
rate of 6 per cent. per annum, less income tax, on the preference and 
of £3. 16s. 7d. per cent. per annum net on the ordinary shares, leaving 
a balance of £35,071 to be carried forward to the next account. During 
tbe period under review the directors have issued 350 preference 
shares of the Company at a pre:nium, and a similar number of 
ordinary shares at par, being pet of the issue authorised by special 
resolution of May 11, 1875. They have also sold 4,600 shares of the 
Western Union elegraph Company and £12,300 Western Telegraph 
Company's 4 j er cent. debenture stock. 


—— a eee 


WEST INDIA AND PANAMA TELEGRAPH. 


The accounts of this Company for the six months ended Dec. 31 
show that the amount at credit of revenue is £31,062, against 
£25,243 for the corresponding half-year of 1901. The expenses have 
been £20,679, against £19,836, leaving a balance of £10,383, to which 
is added £2,557 interest on investments, and £2,797 brought forward, 
making a total of £15,739. The directors recommend a payment of 
Ss. per share on account of arrears of dividend to Dec. 51 on 
the first preference shares, leaving £1,914 to be carried forward. 
The cost of repairs to cables during the half-year amounted to 
£7,674, in addition to which £7,176 has been charged to reserve. 
This latter expenditure is due te the laying in of 70 knots of 
new cable in the repair and part renewal of the St. Lucia- 
Grenada and the St. Lucia-St. Vincent sections, which were inter- 
rupted by the eruption of the St. Vincent Soufrière in May. As 


detailed in the last report, the latter cable was again interrupted by 
volcanic disturbances, which from time to time have since been 
renewed, both in 8t. Vincent and Martinique. At present, therefore, 
it has been found impracticable to repair this cable and the two 
sections connecting Martinique. The new repairing steamer ‘' Henry 
Holmes," which is to replace the ''Grappler," was successfully 
launched on the 2nd ult., and will probably be delivered in the course 
of a few days. 


WESTERN TELEGRAPH. 


Tbe report for the half-year ended Dec. 31 states that the revenue 
amounted to £225,995, and the working expenses to £78,846. After 
providing £13,421 for debenture stock and debenture interest and 
sinking fund, and £3,370 for income tax, there remains a balance of 
£130,557; to this is added £4,352 brought forward from June 30 
last, making a total of £134,710. First and second interim dividends, 
amounting to £62,379, have been paid, and, after transferring 
£65,000 to the general reserve fund, and £2,000 to the maintenance 
ships’ reserve fund, there remains a balance of £5,331, which is 
carried forward to the next account. The revenue ineludes £11,806 
dividends upon the Company's investments in other telegraph com- 
panies, Although the directors are unable to report any appreciable 
improvement in the general trade with South America during the 
half-year under review, the firmness of exchange is a satisfactory 
feature, and the prospects for the current period are more encouraging. 


CALCUTTA ELECTRIC SUPPLY. 


Colonel A. J. Filgate presided at the annual meeting of the share- 
holders in this Company at Saliabury House, London-wall, on the 
7th inst. 

In moving the adoption of the report and accounts, he pointed out 
that the large addition to the capital had been necessitated by the 
increased business and the heavy outlay on repairs and maintenance. 
The plant now in use was equal to 5,241 kw., and the boiler power 
to 5,680 h. p. They had increased their feeders by 12 miles, had laid 
5 miles of underground mains, and about 15 miles of overhead distri- 
bution mains. To meet the outlay on these works they had issued 
20,000 £5 shares at £1 premium. The balance of net revenue, after 
providing for renewals, was £13,133, and out of this it was recom- 
mended that a dividend of 64 per cont. for the year be paid, and £602 
be carried forward. "They now had £35,000 at the credit of reserve 
and £9,552 at the credit of renewals, while the investments remained 
the same. 

Mr. E. Boulnois, M.P., seconded the motion, and the report was 
adopted. | 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT. 


The annual general meeting of the shareholders in this Company 
was held at Winchester House on Wednesday, Sir Malcolm McEacharn 
residing. 

j The 1 of the directors for 1902 shows net amount in dividends 
received on the shares held by this Company, after deducting income 
tax, was £40,527. Add sundry receipts, £64, and amount brought 
forward from previous year, £7,523, giving a balance 20 credit of 
revenue account of this Company of £47,914. After deducting general 
charges in London and expenditure in Brisbane, including the 
insurance undertaken by this Company under its contract with the 
tramways company, £5,078, there remains a net balance available of 
£44,836. The debenture stock interest has absorbed £18,000, and an 
interim dividend has been paid on the preference shares amounting to 
£9,375. There thus remains a sum of £17,461, and the directors 
recommend that this be appropriated in payment of a balance divi- 
dend of 2s. 6d. per share on the preference shares, making up the full 
dividend at the rate of 5 per cent. per annum, £9,375, carrying for- 
ward £8,086. Owing partly to unexpected delay in getting some of the 
extensions constructed, and partly to the financial depression consequent 
upon the severe and prolonged drought in Queensland, the result of 
the working of the tramways for the past year has not realised expecta- 
tions, and as the prevailing conditions still retard the development of 
the traffics, the Brisbune Tramways Company, Limited, have decided 
to keep in hand a balance of £35,062 out of the profits of the past year, 
and for the same reasons the directors deem it prudent, rather than 
pay a dividend on the ordinary shares, to carry forward to next account 
the balance of £8,086 available after payment of the preference divi- 
dend. Total receipts from the tramways amounted to £127,020 ; 
total expenditure (including £2,600 for Queensland dividend duty 
and income tax), £78,934, leaving net profit for year £48,086, to 
which must be added the amount brought forward from 1901, £976, 
leaving a balance of profit available of £49,062, which has been 
appropriated by the tramways company in placing to the credit of a 
fund for renewals, £3,000; in payment of dividends on shares, 
£43,000 ; carrying forward to next account, £3,062. 

The Chairman, in moving the adoption of the report, said the 
shareholders would see from it that the Brisbane Tramways Company, 
of which they held all the shares, had placed to the credit of a 
renewals fund £5,000, paid in dividends £43,000, and carried forward 
£3,062. The report showed a net balance available of £44,836, and 
after payment of the debenture stock interest and of the preference 
dividend, there remained a balance of £8,086. This would have 
enabled the Board to recommend the payment of a dividend of 
2 per cent. on the ordinary shares, but, for the reasons stated 
in the report, they had thought it more prudent to keep the 
amount in hand. The result was not up to their expectations, 
and the reasons for their disappointment were, firstly, unforeseen 
delays in opening their extensions, and, secondly, the prevalence 
of severe depression consequent upon the protracted drought 
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in the colony. In consequence of difficulties connected with con- 
struction at the close of the eed they had only opened about 
11 miles out of the 19 miles of extension comprised in their pro- 
gramme, whilst the Kelvingrove route, from Oollege-road to Edward- 
street, was only opened in June last, the Norman-road extension in 
Ja last, and the Toowong extension was only sanotioned by an 
Order in Council on Feb. 25 last. The directors trusted, however, 
that they had now surmounted most, if not all, their difficulties in 
to construction, and that the current year would see the 
practacal completion of their system. The actual receipts for the year 
amounted to £125,450, or an increase of £13,967 over 1901, notwith- 
standing that in that year their traffic returns were assisted by the visits 
of the Imperial troops and of the Duke and Duchess of York. The colony 
had inexhaustible and varied resources, and the population had never 
failed to grow, notwithstsnding the adverse climatic conditions which 
had frequently and often for a long time prevailed, and it was almost 
im sible that the magnificent system of tramways which they had 
built up, and which served one-fourth of the entire population of the 
colony, should not participate in a revival. The omnibus competition 
was steadily declining. To meet their liabilities in connection with 
additions and alterations to their feeder system on account of the 
extensions the Board had issued £25,000 of debenture stock during 
the current half-year of 1902, and it would be necessary to issue a 
further £25,000 during the ensuing half-year. 
Mr. A. Mollwraith seconded the motion, which was carried 
unanimously. 


LEGAL INTELLIGENCE. 


MAGNETIC ARC-RUPTURING DEVICE. 


In the Chancery Division of the High Court on Wednesday, Mr. 
Justice Buckley gave judgment in the case of the British Thomson- 
Houston Company, Limited, v. the Corporation of Manchester. The 
action was brought by the plaintiff company against the Corporation 
of Manchester as the users of a patented invention (No. 6,0634 of 
1889) in the controlling apparatus of their electric tramcars. The 
object of the device, which is the invention of Prof. Elihu Thomson, 
is “ to increase the efficiency and certainty of operation of the arc- 
rupturing devices by permitting them to be brought very close to the 
point where the are may form, to which ‘end the inventor applied a 
shield or septum of insulating material between the oly aee surfaces 
of the are-rupturing device and the electrodes or conducting bodies 
between which the arc to be ruptured is formed, thereby prevent- 
ing an arc from forming at any other portion of the electrodes 
or conductors then those directly subject to the arc-rupturing 
force and permitting the arc-rupturing device, when of conduct. 
ing material, to be applied without danger of defective action very 
closely to the electrodes." The invention was thus confined to a shield 
of insulating material, and the claim of the plaintiffa was to the shield 
irrespective of the form of the magnetie are repel ae device in which 
it was used. The claim sued upon was as follows: ''In a magaetic 
arc rupturing device, a shield of insulating material located between 
the surfaces of the electrodes and adjacent conducting surfaces of the 
device by which the arc is disrupted, as for the purposes described.” 
The defence was that there was no novelty or subject-matter in the 
invention, the question of infringement not being disputed. 

On behalf of the plaintitts’ case expert evidence was given by Prof. 
J. A. Ewing, and for the defendent Oorporation by Lord Kelvin, Sir 
Frederick Bramwell, Prof. S. P. Thompson, and Mr. Killingworth 
Hedges, M.I.C. E. 

Mr. Justice Buckley, in the course of his judgment, remarked 
that Lord Kelvin, Sir Frederick Bramwell, and Prof. Silvanus 
Thompson were unable to find in this any invention. It was as if 
the question were one, say, of haulage, and the inventor said, ‘‘ If 
your rope is not strong enough, use a stronger rope. That is my inven- 
tion." Prof. Ewing said, “Bo my mind there is no doubt whatever 
about there being substantial invention in this last invention. He 
has altered entirely the form of his magnets in consequence of his 
introducing a new element into the combination which has made that 
alteration possible.” He agreed, however, that every single scientific 
fact that was involved in the invention was old. His lordship failed 
to find novelty or invention ; he thought there was no subject-matter. 
He therefore dismissed the action with costs on a higher scale, due to 
the defendants being a municipal corporation. 

Judgment accordingly. 


NATIONAL ELECTRIC TRACTION COMPANY. 


On the 8th inst., in the King's Bench Division, Mr. Justice Philli- 
more heard an action brought by the Robinson Printing Company, 
Limited, mu the National Electric Traction Company. Limited, 
and F. J. Bird, to recover £500 on a bill of exchange. The action 
was undefended. 

Mr. Thos. Robinson, managing director of the plaintiff firm, said 
his firm received the bill from the defendant company about à month 
before it was due for payment, giving the company in return £250 
in cash and crediting it with £250 to its account for printing and 
Stationery. The defendants assured him that the bill was in every 
ny satisfactory, but he had not received any part of the money. 

Judgment was entered against both defendants for the amount 
claimed, with interest and costs. 


MICA MANUFACTURING COMPANY. 


Before Mr. Justice Byrne in the Winding-up Court on Tuesday, the 
petition of the Development and Finance Company, Limited, for the 
winding · up of the above company was mentioned. On the application 
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of Mr. G. F. Hart, who said the parties were agreeing the terms of the 


exact form of order, it was directed to stand for a week. 


BRITISH ELECTRIC STREET TRAMWAYS. 


The petition of Mr. A. J. Paine for winding-up the above company 
was before Mr. Justice Byrne on Tuesday. When late in the atter- 
noon it was called on, Mr. J. Ricard said that, having regard to the 
lengthy character of the petition, it was bound to take some time, and 
asked that it should stand over. After hearing Mr. Micklem, K.C. 
and Mr. Younger, K.C., his Lordship directed the petition to stand 
for a fortnight. 

— ͤ— — 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Battersea —Tenders are required for prepayment melera. 

Foots Cray (Kent).—The Urban District Council invite tenders for 
their electric lighting provisional order. 

Iiford.—The Urban District Council invite tenders for the supply 
of machinery and tools in connection with their electric tramways. 
Tenders by May 25. 

Leicester.—The (ias and Electric Lighting Committee invite tenders 
for the supply of coal. Particulars can be obtained from Mr. Alfred 
Colson, engineer and manager. Tenders by 23rd inst. 

Haokneg.—We understand that the Borough Council will shortly 
invite contractors to submit the terms and conditions upon whicli: 
they would be prepared to continue the free witing system. 

Birkenhead The Corporation invite tenders for washed slack for 
their electricity yenerating stations. Particulars may be obtained 
from Mr. William Bates, borough electrical engineer. Tenders by 
19th inst. 

Gloucester.—The Corporation invite tenders for generating plant, 
etc. Full particulars from Messrs. R. Hammond and Son, 
64, Victoria-street, Westminster, London, S.W. Tenders to the 
Town Olerk by June 16, 

Edinburgh.—The Corporation invite tenders for the wirings and 
fittings for the electric light installation at the North- West Extension, 
City Chambers. Tenders to Mr. Thomas Hunter, W. S., town clerk, 
by June 1. See advertisement. 

Cleokheaten (Yorks) —The Trustees of Providence-place Con- 
gregational Chapel, Cleckheaton, invite tenders for the electric 
lighting of the chapel, ete. Particulars can be obtained from the 
Curator, Tenders by 22nd inst. 

Warrington.—The Sanitary Works Committce invite tenders for 
the delivery and fixing of a 5-h.p. electric motor. Particulars may be 
had from Mr. James Deas, water and sanitary engincer, Bank House, 
Warrington. Tenders by 26th inst. 

Kocles (Lanos.).— Tenders are invited for a 10-ton overhead hand- 

wer travelling crane. Specification, etc., may be obtained from 

r. H. W. Angus, borough electrical engineer, Oawdor-street, Patri- 
croft. Tend ers by 10 a.m. on 23rd inst. 

Littleborough, — The Council invite tenders for the electric 
lighting of the Council offices, publie library, fira station, eto., 
together with the necessary generating plant. Tenderst» Mr. Geo. H. 
Wild, clerk, by June 9. See aivertisement. 

BurmA.—The Locomotive and Carriage Superintendent of the 
Burma Railways Oompany, Limited, Insein, Burma, require tenders 
for an electric installations Full particulars, etc., may be obtained 
from the superintendent. Tenders by June 26.. 

Oldham.—The Corporation Electricity Committee invite tenders 
for the supply, delivery, and erection of coal-measuring boxes, 
shoots, etc., comprised in specification No, 11. Tenders to be sent to 
the saperintendent, Mr. Arthur Andrew, by June 2. See advertise- 
ment. 

—The Borough Counoil invite tenders for alternating- 
current transformers for two and three wire systems, with separate 
switch boxes and street tanks complete. Spevifications, etc., can be 
obtained from the Borough Electrical Engineer, 50, Eden-grove, 
Holloway, N. "Tenders by May 27. 

Govan (Scotland).—The Town Council invite tenders for steam 
dynamos, boilers, superheaters, and stokers, economiser, cooling tower, 
condensing plant, water and exhaust piping, and reliable travelling 
crane. Specification, etc., can be obtained from Mr. T. C. Parsons, 
burgh electrical engineer, Helen-street, Govan. "Tenders by 18th inst. 

Johannesburg.—The Municipality invite tenders for steel grooved 
rails, fishplates for grooved rails, steel Vignoles rails, fishplates for 
Vignoles rails, points and crossings, tiebars, soleplates, bolts, nuts, 
rivets, dogspikes, etc. Specification, etc., can be obtained from 
Messrs. Mordey and Dawbarn, 82, Vivtoria-street, Westminster. 
Tenders by noon on June 8. 

Battersea.—The Borough Council invite tenders for open-type 
continuous-current arc lamps, with hoisting and lowering gear, 
enclosed continuous-current 250-watt arc lamps, with adapters, and 
cast-iron lamp columns, Specifications, etc., can be obtained from 
Mr. H. R. Forbes Mackay, em Department Offices, Lombard- 
road, Battersea, S. W. Tenders by May 19, 

Madrid.—The Post and Telegraph Department require tenders for 
60 tons of 4mm. iron wire, 10 tons of Amm. galvanised iron wire, 
9 tons of 3mm. copper wire, and 4 tons of 2mm. bronze wire. The 
estimates are b upon the following prices per ton : 570 pesetas for 
the 4mm, iron wire, and 445 pesetas for the 5mm. iron wire, and 
2,890 pesetas for the 2-5mm. bronze wire. Tenders by May 23. 
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Brighton.—The Town Council invite tenders for the supply and 
erection of 5,400 kilowatts of generating plant at their Southwick 
power station, and 5,000 kilowatts of motor-generator converting 
plant, together with switchboards, instruments, etc., at their North- 
road power station, Brighton. Tenders by June 8 to Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. See advertisement. 

Madrid.—The Postal 1 require offers for installation and 
working of telephones in Eibar (Guibuzeva) for not more than 20 
years. We understand that the Government require the works te be 
given over after that period without compensation, and that during 
the working of the concession 10 per cent. of the gross takings be 
paid i them. Applications are to be made to the above before 

ay 25. 

Gloucester.—The Electricity Supply Committee invite tenders for 
the supply and erection of the following plant for the equipment of 
the generating works for the supply of power to the city light rail- 
ways: (Section A) two 200-kw. high-speed steam generators, negative 
booster, and accessories ; (B) one jet condenser and Edwards's air 
pump, to. deal with 10,000lb. of steam per hour, steam, exhaust, 
water, and drain pipes and valves ; (O) switchboard and instruments ; 
and (D) accumulators and reversible booster — supply and erection of 
accumulators and reversible booster, removal of existing battery. 
Tenders by June 16 to Mr. Geo. Sheffield Blakeway, town clerk, 
Guildhall, Gloucester. See advertisement. 

Rangoon.— The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Eleotricity 
Aot, for the supply of power for all p es within the limits of 
Rangoon Municipality. Oopies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E. O., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tonders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 
Electric. 

Cairo (Egypt).—The Egyptian Government invite tenders for an 
installation for the transmission of power for public and private 
purposes at Ghiza and Jhezirs. The tenders. must contain a detailed 
description of the installation proposed, and must contain the follow- 
ing particulars: (1) system of current, tension (primary and 
secondary) ; (2) guaranteed limit of variations of tension at a given 

int and a guaranteed limit of loss of tension at the farthest point ; 
3) origin and system of machinery and apparatus; (4) system of 
laying lines, type, height, and distance of poles, model of installa- 
tion ; (5) charges proposed for public and private consumera. Tenderers 
are asked to conform as near as possible to the specification, and to 
point out where their tenders differ from the same. Specification and 
plans may be obtained from the Public Works Department, Cairo, 
on payment of 20 piastres. A deposit of £250 is required. Tenders 
are to be submitted to that Department by May 12, and offers are to 
remain open until July 1. 


RESULTS OF TENDERS. 


Colchester.—The tender of Davey, Paxman, and Oo. to supply 
condensing plant at £690. 10s. has been accepted. 

Batley.—The Town Council have accepted the tender of the 
British Electric Oar Company for the supply of electric cars. 

Brighton.—The Corporation have accepted the tender of G. Virgo, 
at £875, for installing the electric light at the Brighton Aquarium. 

Chepstow (Monmouthshire).—The Hart Accumulator Company 
have secured the order for the storage battery required for the electric 
lighting. 

Watford.—The Urban District Council have accepted the tender of 
F. Dupont and Co., at £812, for erection of additions to the electric 
light station. 

Derlington.—The British Electric Equipment tes a have 
secured the contract for the overhead equipment of the Darlington 
light railways. 

Battersea.—The Borough Oouncil have accepted the tender of the 
Walsall Electrical Company, Limited, for carrying out extensions to 
the switchboard at the central station at £136. 7s. 

Ipswich.—The T.C. have accepted the tender of the Sir Hiram 

Maxim Electrical and Engineering Oompany, Limited, of 65, 66, and 
67, Gracechurch-street, E.C., at £6,647, for pipes and condensers, 
. Newport (Mon.).—The Electric Light and Tramways Committee 
have accepted the tender of Messrs. Johnson and Phillips, Old 
Charlton, for two multipolar motors (compound wound) of 100 kw. and 
75 kw. capacity. 

Derby.—The Electric Lighting Committee have accepted the 
following tenders: Babcock and Wilcox, for boiler superheater, 
purifier, and chain grate stoker, £1,240; G. Fletcher and Oo., for coal 
elevator, carriers, and bunkers, £1,074. 

Croydon —The following tenders have been received for condenser 
house at electricity works: O. Jackson, £798 (accepted); S. Pa 
and Son, £909; W. Smith and Sons, £913; F. Athey, £925; W. 
Gowman, £978. 9s. 4d. ; Foster Bros., £994; H. Windsor and Oo., 
£1,074. 

Wimbledon.—The Urban District Council have provisionally 
accepted the following tenders for extensions of the electricity works : 
British Thomson-Houston Company, 625-kw. steam alternator, with 
Browett-Lindley three-crank engine; Babcock and Wilcox, boiler, 
feed pump, economiser, and pipework; Alphons Custodis Ohimney 
Oonstruction Company, chimney. 


Superheated Steam.—Messrs. Easton and Co., Limited, have. 
recently secured the contracts for about 5,000 h.p. of Schmidt or 
Bolton superheaters from Messrs. O. and J. Hirst, Huddersfield ; 
Messrs. Johnson and Phillips, Old Charlton ; Messrs. J. and P. Coats, 
Paisley (for J. Chadwick and Bros., Bolton) ; Messrs. Marshall, Sons, 
and Co., Gainsborough ; and the Electricity Works, Bury, Lancs. 

Lowestoft,—The Tramways Committee have provisionally accepted 
the following tenders: Messrs. Babcock and Wilcox, supply of steam- 
pipes, eto. ; British Thomson-Houston Company (Contract No. 10), with 
Willens engine £4,160, and £50 for contingencies ; British Thomson- 
Houston Company, Berlin (Oontract No. 10), 50-kw. steam dynamo, 
£5,670 ; Messrs. J. Musgrave and Son (Contract No. 7), £1,655; 
Messrs. Bertrams, Limited (Contract No. 9), £2,091. 1s. 6d ; British 
Westinghouse Company (Contract No. 11), £750. 

Whitby.--The Urban District Council have received the following 
tenders for two mechanical stokers, with an induced-draught fan, at 
a cost not exceeding £650: Babcock and Wilcox, two mechanical 
stokers £526, induced-draught fan £195 ; Underfeed Stoker Company, 
two stokers with forced draught £360, ditto induced draught £574, 
induced-draught fan £286 ; Messrs. Meldrum, two mechanical stokers 
with steam forced draught, £328 ; Musgrave and Co., induced-draught 
fan, £151. 103. 5d. ; Messrs. Davidson, induced-draught fan, £326 ; 
Matthew and Yates, induced-draught fan, £185; Bennis and Co., 
two mechanical stokers, £302, 


BUSINESS NOTES. 


TRACTION. 


Ipswich.—It is expected that the electric tramways will be opene | 
for traffic in October next. 

Stookport.—The Tramways Committee have decided to join the 
Municipal Tramways Association. | 

Ripon.—The confirmation of the light railway order will be 
opposed before the Board of Trade. 

Worcester.—The tramway proposals of the Town Council are now 
taking shape, and soon a complete scheme will be drawn up. 

Ilkeston. —Last Friday the first car was run on the new electric 
tramways. The trial was considered eminently satisfactory. 

Broughty.—The Council and the promoter of the proposed tram- 
way between Dundee and Broughty Ferry have arranged terms. 

Darwen.—The working of the tramways in the last year resulted 
in a loss of £1,109, which included £900 placed to depreciation. 

Barcelona.—It is feared that the strike of the tramway employés 
ada will shortly be extended, and precautionary measures have been 
taken. 

Dudiey.—The Town Council have appointed a sub-committee to 
open negotiations for the purchase of the tramways and light railways . 
in the borough. 

Bolton.—The Tramways Committee have handed over £5,000— 
£2,000 more than was anticipated—to the relief of the rates out of 
last year's profita. 

Sunderland. —Another attempt is being made in the Town Council 
to pass a motion empowering the Tramways Committee to lay a 
tramway down High-street East. 

Airdrie.—The Town Council are taking steps to oppose the appli- 
catien of the tramways company in Parliament for an extension of 
time in which to carry out their scheme. 

Burnley.—The Town Council have approved a recommendation 
that, on wet days, 10 passengers more than the registered number be 
allowed inside the Corporation tramoars. 

Blackpool —Work on the new electric tramways is being pushed 
on. The track from Olifton-square, Lytham, to the cottage hospital 
will, however, not be put down till after the season. 

Oldham.—Application is about to be made to the Board of Trade 
by the Corporation for sanction to borrow £100,033 to cover the extra 
expenditure incurred on the construction of the tramways. 

Keighley.—A deputation has been appointed by the Corporation 
to visit London in connection with the promotion of their tramways 
. order and their opposition to the Mid-Yorks tramways 
scheme. 

Lancaster. —A new route of tramways, plans of which have been 
submitted to the Board of Trade, is proposed to be carried out. On 
the past three months’ working of the undertaking a profit of £136 has 
been made. 

Plymouth, —It was stated at the last meeting of the Town Council 
that there had been a net increase of £535 in the receipts from the 
tramways undertaking compared with those for the corresponding 
period of 1902. 

Colehester.—The Town Council are in communication with the 
Board of Trade with reference to a loan fer laying down a system of 
tramways in the town. The claims of motor buses are also being 
seriously considered. 

Brighton —The Tramways Committee have been authorised to 
instruct the engineer to report, with plan and estimate, for an 
extension of the tramway from London-road to Preston village, by 
way of Preston-road. 

Leloester.— The Local Government Board have held a local enquiry 
into an application by the Corporation to borrow £388 for the pur- 
chase of land for street improvements in connection with the electrifi- 
cation of the tramways. 

Fareham.—The Urban District Council have received fresh plans 
from the tramway company showing the proposed continuation of the 
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lines from Alverstoke and the site for the new generating station. The 
Council are supporting the scheme. 


Chatham and District Light Railways.—Leave has been given 
to the Select Committee to incorporate in the Rochester Corporation 
Tramways and Improvements Bill such parts as they think fit of the 
Chatham and District Light Railways Bill. 


Tynemouth.—It is officially notified that all opposition has been 
withdrawn to the emouth and District Tramways Bill, under 
wbich the Tynemouth and District Electric Traction Company propose 
to construct tramways at à cost of £35,021. 


Soyland.—At the last meeting of the District Council the clerk 
was authorised to write to the Halifax Corporation urging them to 
extend the trams to Ripponden, seeing that they had reached Jerry- 
lane, and the worst features of the road had been overcome. 


Musselburgh.—In deference to a pa be by the promoters of the 
local electric tramway and lighting scheme, the Town Council have 
agreed to delay cementing footpaths till the electric light cables have 
been put in, work which is promised to be begun in a few weeks. 


Llanelly.— With regard to the country traction scheme, terms have 
now been arranged between the Town Council and the Carmarthenshire 
Power Oompany for the insertion of certain clauses in their Bill now 
before Parliament. The opposition of the Oorporation will therefore 
be withdrawn. 

Middlesbrough. —A]]l negotiations between the Councils of Middles- 
brough, Ormesby, Normanby, and Eston and the tramways company 
have been broken off, and it is proposed to appoint an expert to 
prepare a scheme for the local authorities to construct and work 
tramways themselves, 

Batley.—It is stated that the British Electric Traction Company 
have withdrawn from their Bill all the clause which would have given 
them the right to run tramways in the town. The opposition of the 
Corporation has thus been successful. A new route from Dewsbury to 
Gomersal is suggested. 

Nottingham.—The work in connection with the Market.street 
extension of the tramways has been commenced. Should the weather 
be favourable, it is expected that the work will be completed in a fort- 
night or three weeks, and it is hoped to have the full services running 
again before the Whitsuntide holidays. 

Handsworth. —In a communication issued by the tramway 
company it is stated that all the points in dispute between the 
Handsworth District Oouncil and the company have now been settled, 
whereby there will be an unbroken service of the electric cars from 
West Bromwich to the New Inns at Handsworth. 

Railways (Electrical Power) Bill.—In the House of Commons 
on Tuesday Mr. G. Balfonr moved the second reading of this Bill, 
particulars of which appeared in our issue of the lst inst. Mr. Bryce 
said the Bill was a long step forward in the delegation of legislative 
functions, The Bill was then read a second time. 

Newport (Mon.).— The tramway revenue for March was 
£1,073. 78. 5d., against £1,319. 17s. 10d. in the corresponding 
month, but the latter amount included £103 from the Stow-hill 
"buses, and was for a month when there was no cessation of traffic, 
as was the case in High-street during March of this year. 

Underground London.—A New York message says that Messrs. 
Speyer and Co.'s syndicate, which has taken seven millions worth of 
5 per cent. five years pront sharing notes of the i hd Electric 
Railway Company of London, announces that it will shortly offer five 
million worth of the same at a price somewhat below par. 

Baker-street and Waterloo Railway.—It is stated that the 
Baker-street and Waterloo Railway will be finished in two years, 
including probably the Elephant and Castle extension. The Bill to 
authorise this extension of the original period for completing the work 
has passed the Standing Orders Committee of the House of Lords. 

Private Bills.—In the House of Lords the Charing Cross, Euston, 
and Hampstead Railway Bill and the City and South London Rail- 
way Bill have been read a second time. In the Commons the India- 
rubber, Guttapercha, and Telegraph Works Company’s Bill and the 
Durham County Electric Power Bill have been read a second time. 


Pretoria.—Representatives of the Municipal Council have had an 
interview with Lord Milner in regard to an electric tramway scheme, 
involving an expenditure of £300,000. The Governor recommended 
the Council to submit a request for an ordinance giving them borrow- 
ing powers, as he was not prepared to advise the Government to advance 
the money as requested. 

Dumbarton.—It was found yesterday that Standing Orders had 
not been complied with in the case of the Dumbarton Tramway Bill, 
which sought to authorise the Electric Supply Corporation, Limited, 
to construct and maintain tramways in the burgh of Dumbarton. It 
will now lay with the eumd Orders Committee to say whether the 
Bill shall be allowed to proceed. 

Burslem.—A long discussion took eat the last meeting of the 
Town Council on a recom:nendation by the Tramway Committee to 
subetitute a double for 4 siagle line of tramway in Park-street, at an 
eatimated cost of £3,000, to cope with the anticipated increase in the 
traffic when the extensions now in progress are completed. Eventually 
the recommendation was approved. 

Walsall.—The Board of Trade have approved the construction of 
the ent way of tho Walsall W tramway extension. The 
electrieal equipment is now in progress, and the other tramway exten- 
sions are being proceeded with. The building of the cars for use 
when the Corporation take over the working of the tramways in 
January next has been commenced. | 

Leamington —The Tramways Committee have received a letter 
from the Leamington and Warwick Electrical Company asking tliem 
to reconsider their decision with reference to the proposal to use 
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double-decked cars on the reconstructed tramline. The committee, 
however, have decided to adhere to it, but are willing to receive the 
directors or their representatives to hear their views. 

Northampton.—The Tramways Committee have presented to the 
Council the scheme, with plans and estimates, for the conversion of 
the existing horse tramways to electric traction, prepared by the 
borough engineer, Mr. A. Fidler. The cost ot the scheme is estimated 
at £85,000, and application is to be made to the Board of Trade for 
their sanction to the Corporation borrowing this amount. 


Yarmouth.—The fares on the Corporation electric trams have this 
month been raised to 2d. for a full journey, though provision is made 
for 1d. fares for specific distances. The fare during the winter was 
Id. for any distance. The surveyor has been instructed to bring up to 
the next meeting a report upon an extension of the tramway system 
between Caister and the Fish Wharf, and also over Southtown Bridge. 


Great Northern and City Railway Bill.—The Great Northern 
and City Railway Bill came before Lord Morley's Committee of the 
House of Lords on Tuesday as an unopposed measure, and after 
formal proof had been given the Bill was passed and ordered to be 
re for third reading. Bythis Bill the company is empowered to 
raise £450,000 by the issue of preference shares and £150,000 by 
debenture stoek. | 

Hastings.—Tho Tramways Extensiou Bill has been successful in 
passing a Select Committee of the House of Lords, with the stipula- 
tion that the out-bounds tramways must be completed before the front- 
line scheme i8 commenced. The line along the sea-front, about three 
miles in length. will connect at one end with the Bexhill and St. 
Leonards Light Railway, and at the other with a circular system of 
tramways in Hastings. 

Rotherham —Messrs. Kennedy and Jenkin are being consulted as 
toa proposed extension of plant at the power station to meet the 
incrcased demand from the tramways. It is proposed to instal another 
500-h.p. set. The average receipts per car mile from the tramwa 
already opened are 9:233d , which is considered very satisfactory under 
the circumstances, The car shed is to be extended to provide accom- 
modation for six new cars. 

Dewsbury.—4A public meeting was held last week to consider the 
question of the extension of the tramway system to Westborough, a 
thickly-populated residential quarter. The electric cars at present 
running do not toueh this district, and the feeling was expressed that 
the company ought to be requisitioned by the Town Oouncil to establish 
a circular route. It was agreed to formulate a petition, and forward 
the same to the Corporation. 

Glasgow.—A proposal to issue season tickets on the tramways has 
been rejected as impracticable. The provisional order promoted by 
the Corporation to authorise, among other things, the construction of 
new lines of tramways within the municipality has been passed by the 
Parliamentary Commission under the Private Legislation Procedure 
(Scotland) Act. The proporsi also contemplate the extension of the 
city system into the Olydebank area. 

Chatham. —At a meeting of the Maidstone Town Council last week 
it was resolved that ‘‘it is most desirable that the Chatham and Dis- 
trict Light Railways Bill should become law, as it will be greatly for 
the benefit of this borough in opening up a better communication 
between Maidstone, Chatham, and Rochester, and the districts 
between and adjoining such places. In the opinion of the Council it 
will supply a want which the existing railway does not supply." 

W .— With reference to the tramways, it was stated at 
the last meeting of the Town Council that the id ede only com- 
menoed running the first system of trams in April last, but they had 
started the year with an accumulation of accounts owing for interest, 
eto., of £561. 13s., but the net results in profits had been £652. 
bs. Id., therefore this £652 went to pay off the adverse balance with 
which they had started the year, and left £90. 12s. 3d. to be carried 
forward. 

Wolverhampton.—The recommendation of the Tramways Com- 
mittee in favour of the adoption of the Lorain surface-contact system 
of traction was subjected to another long debate in the Town Council 
on Monday. The speeches were of great length, and it was found 
impossible to take a vote on the subject that day. Eventually the 
question was again adjourned fora week. Several local bodies and 
institutions have passed resolutions supporting the committee’s 
decision. 

Newoastle.—A meeting of the Tramways General Pu Com- 
mittee has been held to consider the annual report of the general 
manager, Mr. Le Rossignol. It was decided that the city treasurer 
and the general manager should consider the financial aspect of the 
report (the details of which have already been given) and come to a 
conclusion as to how, in their opinion, the surplus should be allocated 
As a result it has been decided to hand over £10,000 to the relief of 
the rates. 

Metropolitan District Railway.—On Tuesday it was announced 
that an agreement had been arrived at between the Metropolitan Dis- 
trict Railway DOR and the London County Council in regard to 
certain sections of the Bill being promoted by the pena The 
Select Oommittee of the House of Commons presided over by Mr. 
Kearley have found the preamble proved, and the Bill will be reported 
for third reading. Particulars of the measure have ap in a 
previous issue. 

Birmingham. — The City Council met on Tuesday to decide the 
future of the local tramways. It will be remembered that the British 
Electric Traction Company submitted terms for the re- leasing of the 
Birmingham undertaking, offering a progressive rental, amounting to 
15 per cent. of the gross receipts. The Tramways Committee were 
divided on the subject, but after long discussion on Tuesday, the 
Council by 50 votes to 15 decided to reject the offer, and resolved on 
municipalisation. 
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Blackburn.—At a special meeting of the Corporation Tramways 
Committee it was decided to recommend the Council to make consider- 
able additions to the existing service. Three routes are suggested by 
the engineer—to Audley, a populous district of the town ; to Cherry- 
tree, in the country ; and to Revedge, the west end of the town. The 
total estimated cost of the extension is £26,420. Since being taken 
over by the Corporation the tramways have never paid, the total loss 
being about £20,000. 


R .—The engineers have presented a report to the Council on 
details of the work of construction of the tramways, in which they 
state that Mr. Edmund Nuttall, the contractor for Contract No. 1, 
has practically completed bis work, and recommend that £8,200 be 
settled as the total amount due for extra and additional works. Mr. 
Nuttall’s original contract was for £83,882, of which he has received 
£75,000 on account. The new tramways will be opened for public use 
on Wednesday, July 22. 


Bordeaux Tramways.—The directors of the Compsgnie Francaise 
des Tramways Electriques et Omnibus de Bordeaux announce that a 
dividend for the year ended Dec. 31, 1902, will become payable on 
May 15, 1903, as follows: 4°80fr. on registered shares by endorse- 
ment on certificate; 4'517fr. on bearer shares against coupon No. 4, 
at the current rate of exchange of the day. Coupons and certificates 
must be deposited with the Comptoir National d'Escompte de Paris 
(London Agency), 52, Threadneedle-street, E.C. 

Light Railways.—The Board of Trade have confirmed orders 
authorising the construction of a light railway from Leighton Buzzard 
to Hitchin, amending the Mid-Suffolk Light Railway Order, 1900, 
authorising extensions of light railways authorised by Acts obtained 
by the Doncaster Corporation, authorising the construction of a light 
railway to form an additional junction between the Basingstoke and 
Salisbury railway of the London and South-Western Railway Com- 
pany near Purton and the light railway authorised by the Amesbury 
and Military Camp Light Railway Order, 1898. 


Bournemouth.—A letter from the secretary of the Municipal 
Tramways Association of Great Britain having been read inviting the 
Council to join the association, and appoint & representative to attend 
the next annual meeting in Glasgow on July 8, 9, and 10, the Council 
have decided to join the association, and that the chairman of the 
committee for the time being should be appointed to represent the 
Council at the annual meeting. An artesian well is to be sunk for the 
supply of water to the tramway generating station at an estimated 
cost of £700. The Corporation Tramways bil has now been referred 
to the Committee on Unopposed Measures. 

City and North-East Suburban Railway Bill.—[In reference to 
this Bill, which was rejected by a Parliamentary Committee last week, 
the General Purposes Committee of the Hackney Borough Council 
recommend: That the London County OCouncil be informed that 
this Council must express its surprise and regret that the money of 
the ratepayers should have been expended in opposition, such as that 
which has been raised, to the proposals for a railway which met with 
the approval of all the local authorities concerned, and which would 
undoubtedly have been a great local and public boon co the districts 
through which it was proposed to be carried." 

Pontypridd.—The Select Committee of the House of Lords pre- 
sided over by Lord Camperdown on Tuesday proceeded with the con- 
sideration of the Pontypridd Urban District Council Bill, the objects 
of which, among other things, arc to empower the District Council to 
lay down a tramway, and to confer further powers upon the Council 
with regard to the electricity undertaking. The principal proposal, 
however, i8 to construct tramways to provide a connecting link between 
tramways extending from Cilfynnydd and Treforest up the Rhondda 


Valley. The scheme involves the making of a new road and the 
orang of a viaduct. Sir Douglas Fox is the consulting engineer of 
the scheme. 


Additional Traffic Returns.—Anglo- tine, £1,794 increase ; 
Barcelona Ensanche y Gracia, £225 increase; Barcelona, £178 decrease ; 
Brisbane, £61 increase (month of April, £10,309, increase £407) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £146 increase 
(month of April, £12,995, increase £1,123) ; Calcutta, £548 increase ; 
Oape Town (month of March), receipts £16,730, expenditure £8,629 ; 
Isle of Thanet Electric, £6 increase; Mexico Electric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£76 increase; Port Elizabeth (month of March), receipts £4,235, 
expenditure £2,232. 

Birmingham District Tramways Bill.—The Bill promoted by 
the Councils of Aston Manor, Erdington, Handsworth, King's Norton, 
and Yardley, with the boroughs of Smethwick and Sutton Coldfield, 
sceking to provide for the more efficient working of tramways in and 
near the city of Birmingham, and for securing running powers, came 
before Lord Morley, Chairman of Committees of the House of Lords, 
on Monday. Exception had been taken to the Dill on the grounds 
that it sought to give local authorities and tramway companies powers 
which, it would appear, are without precedent. After a long discus- 
sion, his lordship intimated his willingness to let the whole matter go 
before a committee of the House. 


Cardiff.—The borough and electrical engineers have reported 
unfavourably on the proposed lowering of Salisbury-road in order to 
allow double-deck cars to run under the railway bridge. The con- 
struction of a new route is suggested to Cathays. A consignment of 
six new double-deck electric cars, made by the Brush Electrical Engi- 
necring Company, Limited, Loughborough, has been delivered to the 
Roath depót within the last few days. The consent of the Board of 
Trade has not yet been obtained to the working of the new Splott 
tramwuy line, and consequently a date for opening has not yet been 
fixed. A motion to rescind the decision of the Corporation not to 
reconstruct the Graugetown tramways was rejected at the last meeting 
of the Town Council. 
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Notts and Derby Tramways.—The Oommittee of the House of 
Lords presided over by Lord Lauderdale has passed the Bill of the 
Nottinghamshire and Derbyshire Tramways Company. Mr. Balfour 
Browne, K.O., for the promoters, explained that an agreement had 
been come to by the promoters and their 5 to strike out of 
the Bill the proposed tramway ſrom Nottingham through Long Eaton 
to Belper, and also a line from Aganor through IIkeston to Long 
Eaton. The only powers now sought by the bill were to construct a 
line from Nottingham to Ripley, Alfreton, and on to Mansfield, and 
also a branch line from Ripley to Belper. besides which were two or 
three branch lines out of Nottingham. The Bill is now unopposed. 


Bradford. The Corporation recently made application to the 
Board of Trade for power to run their electric tramoars at a greater 
speed, and in response to this application Major Pringle, a Local 
Government inspector, paid a visit to the city to enquire into 
the matter. Major Pringle has now made his, report. In this he 
observes that five years have elapsed since electric traotion was first 
introduced into the city. The Bradford Corporation have now a full 
staff of competent servauts, and the mauagement of the tramways has 
been conducted with immunity from serious accidents. Therefore, he 
recommends that where the maximum speed has been eight miles an 
hour it should be increased to 12, nine where hitherto six, and six 
where previously four. The question of an extension of the tramways 
to Wibsey is before committee. 

Portsmouth.—The Bill to authorise the Portsmouth Street Tram- 
ways Company to construct a continuous line of tramways between 
Gosport, Fareham, and Cosham, and to work them by electricity in 
conjunction with the Gosport and Alverstoke Tramways when d 
for working by similar means has been referred to a committee of the 
House of Lords. To enable the tramway company to comply with the 
wishes of the District Councils of Fareham, port, and Alverstoke, 
itis necessary that an additional provision should be inserted in the 
Bill, authorising the company to construct the additional tramwa 
and street widenings, and to acquire the land compulsorily, an 
accordingly a petition for such additional provision has been presented 
to the House of Lords. This will come before the Examiners of 
Petitions for Private Bills on Monday for proof of compliance with 
the Standing Orders. 


South Staffordshire Tramways Bill.—The Bill to enable the 
South Staffordshire Tramways Company to construct new tramways in 
Tipton, from Great Bridge-street, in connection with their existing 
tramways opposite Limerick-passage, passing along New-road an 
Tollend road to Lea Brook-road, and there again joining the exis 
tramways; and to work their system throughout by e ree a 
hereafter to lease from the Corporation of Wednesbury and the Hands - 
worth District Council the tramways in those places when acquired by 
the local authorities named, came beforea committee of the House of 
Lords, presided over by Lord Clifford, on Wednesday. On the case 
being called on it was stated that the Corporation of Wednesbury and 
the Handsworth District Oouncil had withdrawn their opposition. 
The Bill was, therefore, referred back to the Earl of Morley, Lord 
Ohairman of Committees, as an uncontested measure. 


Swansea,—At the cleventh hour the Corporation have thrown over 
the surface-contact system of traction for the extensions of the tram- 
ways in favour of the overhead trolley system. This decision may 
largely be traced to the attitude of the tramways company, who 
refused to allow the lines leased to them to be equipped with any 
ether than the trolley system. Time lost in the past, however, seems 
likely to be regained to some extent. Specifications are to be com- 
pleted at once, and a sub-committee has been appointed to take steps 
to acquire property for street widenings. With reference to the falling 
in of the company’s leases in or about 1906, there appear to be 
some friction with the Corporation. The company have refused to: 
agree to a ial case being prepared for judicial decision on the 
questions of the terminations of the various leases held by them, and. 
a probable result is that litigation will ensue either now or later on. 


South Lancs. Tramways Bill.—The Earl of Lauderdale's Select 
Committee of the House of Lords concluded on Monday the proceed- 
ings with reference to this Bill, the preamble of which was found to 
be proved last week. The committee had decided to grant the com- 
pany running powers over the St. Helens tramways, and Mr. Balfour 

rowne, K.C., for the promoters, brought up a clause providing for 
the carriage of 5 and passengers’ luggage and small parcels 
until October, 1919, that being the date of the termination of the 
lease to the New St. Helens and District Tramways Compan 
Limited, on such terms and conditions as may be mutually 
upon, or, failing agreement, as may be settled by the Board of rade, 

. Ram, K. C., objected to this clause, on the ground that the 
running powers should be for through traftic only, but the committee 
decided aguinst him, and after other clauses had been adjusted the 
Bill was ordered to be reported for the third reading. 


Dudley, Stourbridge, and District Tramways BilL—This Bill 
came before the committee of the House of Lords presided over by 
Lord Clifford of Chudleigh on Wednesday. Mr, our Browne, 
K.E., in opening the case for the promoters, the British Electric 
Traction Company jointly with the Dudley, Stourbridge, and District 
Tramways soak said there was really no opposition to the 
preamble of the Bill. The tramways in question were constructed 
some time ago, and since then the company, without: the sanctien of 
Parliament, but with the approval of the Board of Trade.and the 
consent of all the local authorities, electrically equipped their lines, 
The Bill was merely to legalise that which the company had already: 
done with the consent of all concerned. The Staffordshire County 
Council asked for the insertion of certain clauses as to the making-up 
of the roads in their area, and eventually the clauses were. severally 
approved, and the Bill was reported for third reading. 


Sheffield. —The Highways Committee have again had under con- 
sideration the proposal of the Tramways Committee to lay new cable 
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An eapenditure of about $2,000-would be necessary for sur- 
3 the committee recommend that the Tramways Oom- 
mittee be informed of this, and asked whether it is not 
devise seme leas costly route, or whether the Tramways Committee 
will: pay the £2,000. The tramways has inspected the 
Thermit prooess of welding rails, which has been adopted in Leeds. 
In a report to the committee he states that by this process a perfect 
joint is made, and fishplates and bonds are rendered unnecessary. 
The method has also been adopted at Hull. A deputation is to visit 
Leeds and Hull to view the prooess in operation. The Tramways 
Committee have decided to accept the tender of Mr. Thomas Kershaw, 
of Mancheeter, for the exclusive right of advertising on the Corpora- 
tion tramears for the sum of £18 per running car per annum. 


Hove, Worthing, and District Tramways.—The Select Com- 
mittee of the House of Lords romo over by Lord Newton con- 
cluded the hearing on Tuesday of this Bill, which the British Electric 
Traction Company promoted for the construction of new tramways in 
Worthing, Hove, and Littlehampton. The Corporation are also pro- 
moting a Bill, and this was considered last week, when an agreement 
was come to with the promoters of the other Bill. The traction com- 
peny's proposal was to adapt the existing tramways between Shoreham 
and Hove for working by electric power. The committee found the 
me proved, and clauses were considered on Tuesday. The total 

ength of the new tramways will be 17 miles 7 furlongs. The cost of 
construction wil be over £156,000, not including the generatin 
Station and various minor works. The company wished to exten 
the time after which the concern might be nght up by the local 
authorities to 42 years, but the committee decided that that was too 
long a period. 

Romferd,—The Romford and District Tramways Bill was before 
Mr. Kearley’s Select Committee of the House of Commons on Tuesday, 
when Mr. ‘Wedderburn, K.C., opened the case for the promoters—the 
aoe Bleetric Traction Company. He stated that the proposed line 
would be four miles in length, and would commence from the existin 
tramway at Chadwell Heath, and extend along the Romford- 
tewards Romford. The line would be a single one, with passing 

and would be worked on the overhead trolley system. The 

would be Aft. 84in., and the road was a level one. At the 
junction with South-street and the main road a line would proceed 
along South-street, terminating at Old Church-road. Counsel pro- 
ceeded to deal with the opposition from a number of frontagers, who 
objected that unless the roads were widened in places the trams 
would greatly increase the already congested traffic. On Wednesda 
Mr. W. C. C. Hawtayne gave details of the scheme, and Mr. J. E. 
Dowsing also spoke in favour of the scheme. The committee 
adjourned. 

Wellingboreugh.—Sir William Holland’s Select Committee have 
concluded their hearing of the Wellingborough and District Tramroads 
Bill this week. Mr. Aspinall, the general manager of the Lancashire 
and Yorkshire Railway Oompany, said that he thought it would be a 

etrograde step if power to cross the railway on the level were granted. 
Sir Joseph Wilkinson, general manager of the Great Western Railway 
Oompany, gave similar evidence. Sir Frederick Harrison, general 
pair did of the London and North-Western Railway, said that in this 
case the railway companies were opposing the Bill in the interests of the 
public. Major-General Hutchinson, Board of Trade inspector of rail- 
ways, was also called, and said that it was his firm opinion that elec- 
tric tramways should not be allowed to cross a railway on the level. 
Counsel for the opposition having addressed the committee, Mr. Moon 
said that the company were quite prepare to place themselves in the 
hands of the Board of Trade. The committee found the preamble 
roved, subject to the requirements of the Board of Trade being met, 
th with regard to safety appliances and also as to the manner of 
crossing the railway. 

Mersey Railway.— During the week ending May 9, which was the 
first week of electrical working on the Mersey Railway, 125,272 local 
passengers were carried, being an increase of 57,619 passengers as com- 


pared with the previous week, when steam working was in force. The 


additional receipts were £278. ls. 9d., being an increase of 45 per 
cent. Oom with the corresponding week of last year, the local 
increase is 52,871, representing £255, or 40 per cent. increase. The 
figures relating to through bookings from other companies’ lines are 
not immediately obtainable, but so far as could be ascertained the 
through traffic has not yet felt the impetus which it is bound to receive 
from the improved service and the increased facilities of communica- 
tion. These figures of increased traffic for the opening week are the 
more striking in view of the fact that the competing trams and ferries 
have suffered no decrease. Owing to the enormously increased seating 
accommodation provided by the Mersey Railway Company's frequent 
service, the 57,000 additional ngers made no apparent difference, 
the platform being kept continually clear by the constant procession of 
trains. 

Doncaster.—The annual report of the Sanitary Committee of the 
Doncaster Corporation contains a reference to the electric tramways. 
The lines to Balby and Hexthorpe were op2ned on June 2, 1902. Sub- 

uently the lines to the Race Common, Hyde Park, Bentley, and 
Wheatley, were opened in the order given. The opening of the line 
to Wheatley, in January, 1903, completed the whole of the lines sanc- 
tioned by the original orders of 1899 and 1901, for which the capital 
authorised was £77,500. In November, 1902, a further capital of 
£15,000 was sought to enable extensions to take place behind the race 
stands and in Carr House-road, with new branches to Upper Oxford- 
street and Beckett-road, and a connecting loop via Priory-place and 
Printing Office-street. These extensions will be completed in a few 
weeks, when the total mileage will be 84 miles of single line and 
14 miles of double, with an authorised capital of £92,500. The Cor- 
posation had no difficulty in raising the money at 54 percent. The 
zunval cost of maintenance of the Oft, in width, for which the tram- 


ible to | 


issue had been come to. 


ways department is nsible, must necessarily be a serious item. A 
propos to continue the tramway line in Upper Oxford-street has 
been referred back to the committee owing to the narrowness of the 
Rugby.—The cu Railway Commissioners, represented by the 
Earl of Jersey, K. C. B., Mr. Henry Allan Steward, and Mr. Alan D. 
Erskine, have held an enquiry with reference to the application on 
behalf of a local syndicate for an order to construct a light railway 
in Rugby and distriot. Mr. Dodd, K. O., for the promoters, explained 
that the railway, which would run from New Bilton, through Rugby, 
touching both railway stations, to Hillmorton, would be over five miles 
in length, and would be of the usual 3ft. 6in. gauge. The promoters 
had the "m of all tbe local authorities through whose districts 
the line would pass, and had consented to make the necessary street 
widenings. The population of Rugby had greatly increased in recent 
years, and the popu tion which would be served at present would be 
about 20,000. e capital of the company was to be £60,000, with 
borrowing powers up to £80,000. There was power to raise £20,000 
on mortgage, and the balance would be raised by £1 shares. Mr. 
Robert Green, O.E., Birmingham, and members of the Rugby Urban, 
Rugby Rural, and Bilton Parish Councils gave evidence in favour of 
the scheme, and Mr. Oscar Bowen, one of the promoters, ssid Rugby 
struck him as being an ideal place for a tramway. The Commissioners 
decided to recommend the Board of Trade to grant an order. 
Manchester Seuthern Tramways Bill.—This Bill, together with 
the North Cheshire Tramways Bill, was again before Earl Lauderdale's 
Select Committee of the Hcuse of Lo this week, when it was 
announced that an agreement on the lines indicated in last week’s 
Mr. Balfour Browne, K.C., explained that 
the two schemes proposed were called the Lancashire and the Cheshire 
Tramways. The Cheshire one went through Sale and Northenden up 
to Stockport, and the Lancashire one went through Davyhulme 
towards Eccles. The total length proposed was 14 miles. With the 
consent of the Chairman of Committees and the House the promoters 
roposed to amalgamate the Bills. The only opponents were first the 
istrict of Sale and the British Electric Traction Company, who were 
themselves promoting tramways from Stretford through Sale. It was 
incompatible that both these schemes should pass, and negotiations 


had been going on, with the result that the North Cheshire Bill 
would be withdrawn and the Manchester Southern Bill would take 
its place. They were also now agreed with Sale, which formerly 


rather supported the British Electric Traction Company’s proposal. 
Therefore, everybody was agreed to that Bill. Formal evidence was 
given as to the amalgamation of the two Bills and the consents of the 
authorities. The agreement between the promoters and the Cheshire 
Lines Committee was submitted. Under this the promoters are to 
pay £1.000 to the Cheshire Lines Committee in respect of the rebuild- 
ing of a bridge. The Bill was then passed. 

Manchester. During the t week the Manchester and Salſord 
Corporation Bills have been before a House of Lords’ Committee, and 
the matters in 1 between the two parties, so far as they conoern 
tramways and lighting, have been dealt with as follows: The Man- 
chester Corporation have struck out of their Bill the proposal to include 
half of Bury Old-road and Sheepfoot-lane in the city, and have agreed 
by clauses to preserve the agreement between the Salford Corporation 
and the Prestwich Council in relation to tramways in Bury Old-road 
and Middleton-road. The Salford Oorporation have on their part 
agreed to take out of the Salford Bill the power to enable them to 
construct tramways in Middleton-road, Manchester, in default of the 
Manchester Corporation doing 80; to insert a clause providing that 
the Prestwich Urban District Council shall not . the powers, 
rights, and duties given by their electric lighting order to Salford so 
far as the same relates to the area proposed to be included in the city ; 
to take out the proposal to acquire running powers in Trafford-road 
between Trafford Bridge and Chester road. The ment for carry- 
ing out the arrangements between the two Corporations with reference 
to inter-running on the tramways has been sealed by both Corpora- 
tions. This provides that Salford shall pay £1,376 per mile of track 
for running over the city tramways, making, as the distance run will 
be 64 miles, an annual sum of £8,900. This will include running 
from Grove Inn, along Strangeways to Deansgate, and from the bridges 
to Deansgate. The advantage to Salford will be readily seen when it 
is stated that under the old heads of agreement Salford would have 
had to pay no less than £20,000 per annum for running from the 
bridges to Deatiagate alone. In addition to this, Salford will obtain 
payment from Manchester for ranning to Heaton Park on the Prest- 
wich tramways in Bury Old-road and Middleton-road. 


Beckenham.—The Police and Sanitary Regulations Committee of 
the House of Commons, of which Mr. Heywood Johnstone is the chair- 
man, have had before them the omnibus Bill of the Beckenham Urban 
District Council. Mr. Fitzgerald explained that it was proposed to 
construct three lines of electrically-worked tramways. Powers were 
taken in the Bill to work the tramways either on the conduit system, 
the cost of which was estimated at £55,000, or hy the overhead 
trolley system, the estimated cost of which was £36,000. It was 
also proposed to carry out certain street widenings in connection 
with the undertaking, at a net expenditure of £31,000. The District 
Council had entered into an agreement under which they were to con- 
struct the tramways at the expense of the British Electric Traction Com- 

ny. The lines were then to be leased to the company for a period of 

years at a rental which would secure to the Council a profit of about 
£20,000 over that period. At the end of the lease the tramways were 
to be handed over to the Council free of charge, to be worked either 
asa municipal undertaking or leased for a further period of years. 
It was submitted that, under this agreement, it was absolutely impos- - 
sible for any loss whatever to fall on tlie rates during the existence of 
the lease, while the Council still retained its position as tramway 
authority in the district. The chairman announced that a majority 
of the committee found the preamble of the Bill proved so far as it 
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related to the tramways. The committee was of opinion, however. 
that the interests of the Beckenham District Council should be safe- 
guarded to the extent that the tramway from the Penge boundary to 
the Lewisham boundary should not be made Ae there was a cer- 
tainty of the tramway from the Lewisham boundary to the High- 
street, Sydenham, being made and the necessary connections secured. 
If the Lewisham to Sydenham tramway were made, then it should be 
included in the lease of the British Electric Traction Company. At 
present there was no ific provision for that in the lease. The 
other A as of the Bill were gone through, and the preamble was 
proved. 


Dewsbury, Batley, and Birstal Tramways Bill.—The Bill 
promoted by the British Electric Traction Oompany for making a 
tramway, in ement with the Huddersfield Corporation, betwe»n 
Mirfield and Huddersfield, and for transforming the steam tramway 
which at present connects Dewsbury with Gomersal into an electric 
tramway, came before the Select Committee of the House of Lords 

ided over by Lord Olifford of Ohudleigh on Tuesday. Mr. Moon, 

. O., opened the case for the promoters, and explained that unless 
an agreement was arrived at between the promoters and the Hudders- 
field Corporation the pps! relating to Huddersfield would be 
dropped. With to the tramway running through Batley, 
Gomersal, and Birkenshaw, which it was proposed to electrify, 
opposition was forthcoming from Batley, but he objected to 

eir Locus standi. Mr. J. D. Fitzgerald, K.O., on behalf of 
the Batley Corporation, said that y had constructed their 
own tramways, and when the steam tramway, which was oon- 
structed in 1870, became liable in the course of 30 years to be 
taken over by the local authorities through whose districte it ran, 
the Batley Oorporation intended to exervise their power, and 
to take over the portion of the steam line which ran through their 
district and work it in connection with their other tramways. The 
steam tramway was owned by the Dewsbury, Batley, and Birstal 
ae peg The British Electric Traction Company could only have 
bought up this company with the consent of the Board of Trade, 
therefore the British Company hit upon the device of buying up the 
shares of the steam tramway company at something slightly above 
market price, and became possessed of nearly the whole of the shares. 
When they had done this they got into communication with the 
various local authorities to get permission to construct tramways or 
lease them from the local authorities, so that it was only natural that 
Batley opposed because the British Electric Company were not the 
real owners of the steam railway. The committee agreed that the 
euge ought to have a locus standi. Evidence was then called 
or the promoters. On Wednesday it was stated that arrangements 
had been made by which the promoters will work the Batley tramways 
on terms which were not publicly stated, but which were not the same 
terms as were formerly proposed, and an arrangement was also come 
to as to the cost. The committee therefore decided that the Bill 
should go down as unopposed. 


London County Council BilL— The hearing of the London 
Oounty Council (Tramways and Improvements) Bil by Mr Kearley's 
Select Committee of the House of Commons was continued on 
Thursday and Friday last week, and by Monday the electrical clauses 
in the Bill had been deal with. The proposals embodied therein were 

iven in our last issue. Mr. H. Baker, tramway manager to the 
uncil, gave evidence in support of the tramway proposals. In 
answer to Mr. Roekill, K. C. (for the London General Omnibus Com- 
y), the witness said he was not aware that a syndicate had been 
ormed to place 500 motor-omnibuses on the road, and that the new 
service would be started in a week or two. At the close of the 
evidence for the London County Oouncil, the Ohairman said the com- 
mittee was unanimously of opinion that it would not be safe to run a 
tramway over Hammersmith Bridge as at present constructed, even 
with the proposed strengthening, and therefore this piece ^f line would 
be re On Friday, the first witness was Mr. Joseph Levy, a 
member of the Hammersmith Borough Council, who said that the 
Borough Council was generally in favour of the tramway, which would 
be a great advantage to the borough. They objected, however, to the 
lines traversing the Broadway, where, he stated, they would run 
diagonally across the main stream of traffic. Before tramways were 
permitted to run across the Broadway that place would have to be 
widened. Further evidence of a similar character having been given, 
Mr. White addressed the committee in reply. After conferring, the 
committee decided to sanction tramways 3 and 4, subject to the widen- 
ing of the Broadway, the cost of the widening to be borne two-thirde 
by the London Oounty Council and one-third by the Borough Council. 
On Monday the particular proposal before the committee was the 
acquisition of land in Palford-street, Pimlico, on the Grosvenor Estate, 
on which there is to be constructed a generating station for the pro- 
vision of electrical power for certain portions of the County Council's 
tramway undertaking. Mr. Young, chief valuer to the County 
Council, stated, in reply to Mr. Erskine Pollock, K. C., that the cost 
of the land sought to be acquired was £64,000. This closed the case 
for the Oounty Oouncil. . Blennerhassett, for Westminster City, 
inted out that the burden of this generating station was placed upon 
is clients without any vorresponding benefits being conferred on the 
city of Westminster, for there was not a mile of tramway in the city 
to be served with power from the station. But the City Oouncil were 
willing to accept the generating station provided that every precaution 
was taken that no unnecessary injury or inconvenience was done to 
the city in connection with it. Mr. Erskine Pollock intimated his 
willingness to strengthen the clauses of the Bill so that every reason- 
able protection should be afforded to the city of Westminster in 
common with all the other metropolitan boroughs. The committee 
found so much of the preamble proved as related to the generating 
station, subject to a clause embodying Mr. Erskine Pollock's offer for 
the protection of the Westminster City Council, The proposals for 
street widenings were then procecded with. 


London County CounciL—The Highways Committee of the 
London County Council presented a long report at Tuesday's meang 
showing the qi abet cost of the reconstruction for electri 
working of the Tooting-to-Westminster, etc., sections of the South 
London tramways. It shows that the total amount of the estimates 
approved by the Council in February, 1901, for the conversion of the 
lines was £623,500. Having to the altered position of affairs 
caused by the adoption, for the generating station, of the Greenwich 
site instead of that at Oamberwell, and the provision of a new car- 
shed, the committee revised the estimates, and on July 29, 1902, the 
Council approved the revised estimates, amounting to £981,497. It 
cannot be too clearly stated that both theee estimates covered the 
cost of a great deal more work than was ay nes for the Tooting 
lines, For instance, both provided for the section of a large 
generating station more than sufficient for the requirements of 
the lines in question, and the provision included for this purpose 
in the later estimate was considerably greater than that included 
in the earlier estimate. The Olapham car-shed, too, will provide for 
other than the Tooting lines. In their report presenting the revised 
estimate, the committee showed that only £22,421 was for additional 
cost of works included in the former estimate, while extra works, 


including the larger generating station and the new car-shed, were 
estimated to cost £359,950; on the other hand, £24,374 had to be 
deducted in respect of savings on the earlier estimate. The com- 


mittee have obtained from the responsible officers reports of the cost, 

as nearly as can be at present ascertained, of the Tooting lines. This 

includes the cost of rails and roadwork, after making allowance in 

respect of work done under the same contracts but not properly charge- 

able to the Tooting section, the whole cost of the temporary power 

station at Loughborough Junction, a proportion of the cost of sub- 

stations and car-sheds, and the necessary cables, etc. On this basis the 

total cost of the Tooting lines is approximately £440,120, made up as 

follows : 5 for rails and road work, total £224,020, rate per 

mile £13, ; cars (6:1 to the mile), £72,500 and £4,420; power 

station and cables, £74,000 and £4,510 ; sub-stations, £20, and 

£1,255 ; car.sheds and workshops, £34,000 and £2,075 ; incidentals, 

including Dr. Kennedy's commission and pone of salaries of 

Council's officers, £15,000 and £915—thus the total cost per mile has 

been £26,835. The committee mibi au that the temporary station 

will supply current for the working of the tramways, which are now 

in course of construction, between Oamberwell-green and Vauxhall, 

and in that case the capital cost chargeable to the Tooting-to-West- 

minster sections will roportionately less. The full cost of the 

station is, however, included in the above data. In arriving at the 

above figures as to the powor supply, regard has only been had - 
to the cost of the temporary station at Loughborough Junction. 

The committee, therefore, ask the Council to accept the figures in so 

far as they relate to the supply of power, as being subject to revision 

at a later stage. Considerin e cost per mile in evidence given 

before the Select Committee of the House of Commons in 1900 the 

estimate of the cost of reconstruction of approximately 200 miles of 
single track was stated at £3,000,000, averaging £15,000 per mile, in 

which sum was included provision for cars at the rate of 2j per mile 

and a corresponding provision for plant; but it was pointed out that 

no provision was made for car-sheds and workshops. This rate was 

intended to apply to the whole of London, and it was supposed that 
a considerable proportion of the lines, especially in suburban districte, 

would be constructed on the overhead 'system. In December, 1901, 

in the light of the tenders received for the construction of the Tooting, 

etc., sections, the committee were advised that, assuming a service of 

24 cars per mile, the average estimated cost per mile of single track 

for the conduit system was equivalent to £17,800, and that for every 

additional 24 cars per mile £5,880 per mile must be added to cover 

the cost of additional cars and extra power to work them. On the 

Tooting line 6'1 cars per mile have been provided, and the amount 

on the same basis for this number of cars per mile works out to 

£23,387 per mile. In comparing this re with the approxi- 

mate actual cost of the Tooting lines, £26,835 per mile as shown 

above, allowance must be made for car-sheds at £2,075 per 

mile, and for credits by sale of old rails, ete., as the estimate 

of £17,800 a mile was a net re after bringing these to account. 

After making these allowances, the difference between the estimated 

and actual cost is less than £1,000. A large put of this may be 
attributed to the fact that this is the first line to be reconstructed for 

electrical traction, and to special expenditure having been incurred in 

expediting the work by employment of night and Sunday labour. It 
should be added that there will ultimately be credits of considerable 
amount in respect of the sale of horses and old materials from the 
discontinued horse lines, and of the disposal of properties no longer 

required. These have not been brought into account. The sums 
which will thus be realised will, however, be of small amount as com- 
pared with the outstanding debt on the undertaking as originally 
acquired by the Council and worked by horse traction. 


LIGHTING AND GENERAL. 


Whitby.—Fishburn Park is to be lighted by electricity. 

Monmouth. —The Town Council's electric light report for the last 
year shows a net profit of £350. 

Cromer.—The electricity works are making good progress, and 
current will be available on June 1. 

Melrose.—The Council will at present instal only one arc lamp of 
500 c. p., 15 lamps of 32 c. p., and 10 of 16 c.p. 

Fife Electrio Power Bill.—This Bill has passed the Select Com- 
mittee of the House of Lords as an unopposed measure. 

Swansea.—The Electric Lighting Committee have elected Mr. 
Sinclair as chairman, and Mr. David Davies vice-chairman, 
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National Electrio Wiring Co.—The directors recommend a 
dividend of 24 per cent., leaving £384 to be carried forward. 
Crook.—We understand that the Urban District Council have 
signed an agreement re the Mount Pleasant electric lighting scheme. 
Hull Telephones.—The City Council have decided to carry out 
the municipal telephone scheme, which is estimated to cost £42,000. 
Shrewsbury.—The profits of the municipal electric lighting amount 
to £2, and after paying interest and sinking fund leave a balance 
of £568. 
ration have definitely 


—The Midland Electric Oo 
the Council for public 


Kingswinford. 
undertaken to carry out their arrangement wi 
lighting. 

Galashiels.—The Town Oouncil have appointed a firm of eleo- 
trical engineers to advise the Corporation with regard to electric 
lighting. 

Berwick-on-Tweed.—An offer of the Urban Electric Supply 
Oompany, Limited, with regard to street-lighting is before the 
sanitary authority. 

Longton.—Alderman Walters has been appointed chairman of the 
Gas and Electricity Committee of the Town Council, and Councillor 
Brookfield vice-chairman. 

West India and Panama Telegraph Co,—The directors recom- 
mend a dividend of 8e. per share on account of arrears of dividend on 
the first preference shares. 

Sale of Plant.—The Brighton Lighting Committee have for dis- 
posal 124 Ferranti, 84 Hookham, Aron, and 13 Shallenberger 
meters. See advertisement. 

Stirling.—The County Council’s opposition to the Scottish Oentral 
Electric Power provisional order will not be against the order as a 
whole, but against specific clauses. 

Tooting.—We hear that the London County Oouncil have 
guaranteed electric light to the tenants of the municipal cottages 
at Tooting at the rate of 1d. a night. 

Lytham.—Mr. Parker, C. E., has been requested to prepare an 
estimate for a complete electric lighting scheme, leaving out the arc 
lamps, so as to do the work in sections. 

Clacton.—The Urban District Council have received sanction, 
subject to the amendment of drainage arrangements, to a loan of 
215,295 for purposes of electric lighting. 

Brighton.—The Town Council have been informed by the Post- 
master-General that they could now have intercommunication with the 
Telephone Company's subscribers if desired. 

Shrewsbury.—The first year's profits of the electric works under- 
taking amounted to £800, the second £1,200, the third £1,668, and 
the fourth (last year) to £2,298, making a total of £5,996. 


Consett.—The Cleveland and Durham Electric Company are about 
to commence with the erection of plaut at Templetown, near Oonsett, 
the contract having been let to Messrs. Holloway, of London. 


Burton.—The electric light account for the year shows a surplus of 
£162. 16s. 3d., as compared with £545. 6s. 8d. last year, a decrease 
of £382. 10s. 3d., said to be due to a change in the assessment for the 
new machinery. 

Electric Votes.—The Liverpool Corporation now vote by electricity. 
There is a white button for aye ” and a black one for no fitted to 
each desk, and the result of the division appears on an indicator above 
the chairman’s desk. 

Stock Exchange.—Application has been made to the Stock 
Exchange Committee to allow Barcelona Tramways Company's further 
issue of £51,900 44 per cent. redeemable debenture stock to be quoted 
in the official list. 

Oraigpark Electric Cable Co. —We understand that the sharcs of 
the Craigpark Electric Cable Company, Limited, have been largely 
over-applied for, and that letters of allotment and regret will be posted 
in the course of the next few days. 

Auckland.—At the last Urban District Council meeting the elec- 
tric lighting agreement was submitted by the olerk, who stated that 
he had asked the advice of an expert, and had been successful in 
getting some of the prices reduced. 

Derby. —Plans are being prepared for the erection of a new station 
on the adjacent site in -street, which, with the first instalment of 
machinery, would cost about £50,000. The consideration of this 
scheme has been deferred for the present. 

Scunthorpe.—The Bill to confirm the provisional order granted by 
the Board of Trade for the purpose of enabling Scunthorpe Urban 
District Council to light their town by electricity, has passed the 
committee stage in the House of Commons. 

Kensington.—The Post Office have obtained permission to lay 
pipes for telephone wires in Oheniston-gardens and Sumner-place. 

e Brompton and Kensington Electric Light Supply Company are 
extending their mains in Cromwell-creecent. | 


Stafford. —The Board of Trade Provisional Order Confirmation Bill, 


enabling the 1 of Stafford to extend their system of electric 
lighting to Leighford, Tillington, Hofton and Coton, Baswich, and 
Castle Ohurch has been reported for third reading. 

Salford.—The Council have decided that on and after July 1 next 
the price per quarter to be charged for current for power purposes be 
as follows: . per unit for the first 1,000 units; 14d. per unit for 
the next 10,000 units; and 1d. per unit for the remainder. 

Clacton.—The Local Government Board have informed the Urban 
District Council that they are prepared to grant sanction to borrow 
the sum of £15,225 for purposes of electric lighting, subject to the 
amendment of the drainage arrangements at the proposed new 
buildings. 


amount to £104, against £126 the previous year. 


sold during the first quarter of the year 376, 


1233 


Darwen.—The profits of the electricity department for the year 
The groes profits, 
however, were £550 more than last year, but interest was £230 more 


and sinking fand £342 more, thus making a reduction of £72 in the 


net profit. 

South London Electric Supply Co.—The Oompany report having 
units, as inst 
279, 506 units for the corresponding quarter of last year, showing a 
gross revenue of £7,279 as against 305, 804, or an increas of over 
25 per cent. 

Lifts.—Messrs. Wm. Aug’s Gibson, Limited, have obtained con- 
tracts for electric passenger lifts for the Royal London Friendly 
Society's large new building in Finsbury-square, E O.; for the Vic- 
toria Hospital, Ohelsea ; Evelina Hospital, and for Home Hospitals 
Association, 16, Fitzroy-square. 

Battersea.— We understand that a scheme prepared by the oon- 
sulting engineers in conference with the electrical engineer for the 

rovieion of the necessary plant, at an estimated cost of £3,500, has 
n adopted by the Borough Council. Two electric main extensions 
are to be carried out at a cost of £110. 

Dawlish.—The Oouncil have adopted a modified electric light 
agreement with Messrs. Crompton, which, instead of the Council 
only having the option of purchase at the end of 15 years, gave them 
the opportunity to give notice to terminate the agreement at any time 
upon a compulsory purchase of 10 per cent. 

Newoastle Electric Supply Bill.—This Bill, which is being pro- 
moted in order to obtain parliamentary sanction to the transfer of the 
electricity undertaking of the Walker and Wallsend Union Gas Oom- 
pany to the Newcastle: Electric Supply Company, has been set down 
or third reading in the House of Oommons. 

Scottish Central Electric Power BilL—This Bill, in which 
power » morgue to 3 a SO Dery rus a capital of £600,000, 
and which proposes to aupply electri or power purposes in the 
whole of the counties of Lilith w E 1 and parts of 
the counties of Stirling and Dumbarton, has passed the examiners. 


Penge.—The clerk of the Urban District Council, in his report 
upon the Bill promoted by the Blackheath and Greenwich Electrie 
Light . states that, in consequence of the opposition decided 
upon by the Council, it had been decided to insert a clause in the 
Bill confirming the terms of the agreement made by Penge with the 
Lewisham Company. 

Argyle.—4A petition signed by householders in the district object- 
ing to the p scheme of electric lighting on the ground of 
costliness, and that the inhabitants had had no opportunity of con- 
sidering the scheme, having been lodged with the County Council, it 
has been remitted to the Oowal District Committee in order that they 
might bring up a scheme in an amended form. 


Bridgend.—Ata meeting of the District Council on Tuesday notice 
was received from the South Wales Electrical Company that they 
they were now ready to supply energy, but it was stated that the 
Oouncil were not prepared to supply current to private consumers, as 
ny had not yet obtained meters. It was a to supply customers 
and arrange subsequently as to the charge to be made, 


Gravesend.—On Monday Colonel Hepper held an enquiry into an 
application of the Gravesend Jorporation for sanction to borrow 
£12,554 for works in connection with the electricity station and the 
dust destructor. After evidence had been taken, the Town Olerk 
informed the inspector that it had been found necessary to obtain a 
further loan, beyond the sam mentioned above, of £1,479. 


New Firm.—We are informed that Mr. A. O. Eborall, who has had 
the technical management of Messrs. Witting Bros. from its com- 
mencement, has now joined the firm, the style of which will be oon- 
sequently altered to Witting, Eborall, and Go., Limited. At the 
game time, on account of the increasing needs of the business, the 
um are moving into more commodious offices at Temple Bar House, 


St. Marylebone.—An amended ment with Mr. A. Wright 
was before the Council last night. The Electric Bupply Committee 
reported on the opinions obtained from Mr. Fletcher Moulton, K.O., 
and Mr. Asquith (already referred to by us), and recommended that 
in their opinion it was not desirable for the opinions to be published 
until a reply conveying the decision of the County Council was 
received. 

Luton.—The electrical engineer in his last report stated that since 
March 27 7,619 units had been generated, an equivalent to 82 8-c.p. 
lamps connected, and that at present about “390 additional lamps 
were wired; he also reported that the number of units generated 
showed an increase of 49 per cent. over the number generated during 
the corresponding period of last year. Several cables are to be 
extended. 

Lowestoft.—The resident electrical engineer (Mr. G. A. Bruce) in 
his last report states that during the past month 10 new consumers 
have been connected, representing 463 8-c.p. lampe. There are now 
18,901 bis lamps connected to the mains, representing 357 con- 
sumers. There had also been a 74-h.p. motor connected during the 
week. There has been a total increase during the month representing 
627 8-cp. lampe. 

Cheshire Power Bill.—The oe made by the district councils 
of Cheshire to compromise on the North-Western Electricity and 
Power Gas Bill having practically failed, the promoters intend to 
attempt to carry the whole Bill, which provides for furnishing elec- 
tricity and gas throughout Oheshire and portions of Staffordshire and 
Derbyshire. The Cheshire councils have instructed counsel to oppose 
the Bill in committee. 

Annual Dinner.—The annual dinner of the electrical onginesring 
departments of the Willesden and Tottenham Polytechnics (Middlesex 
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: 
County Council) was held at the Holborn Restaurant on Friday evening 
last, under the chairmanship of Mr. Frederic H. Taylor, A. M. I. C. E., 
who referred to the excellent work which was being done by the engi- 
neering society connected with the polytechnics, and to the educational 
value it undoubtedly possessed. 

Glastonbury.—The Town Council have obtained from the promoters 
of the Somerset and District Electric Power Bill the insertion of a 
ips to the effect va E the Cid 8 become pinea d 
the com are actually supplying they are not to su without 
the Couhoil's consent. The Board of e, however, may: dispense 
if consent is unreasonably refused, but their decision is only to apply 
to supply to particular consumers. 

Putney.—The Putney Municipal Alliance are corresponding with 
the County of London and Brush Provincial Electric Lighting Oom- 
pany, Limited, wih reference to the company's propose charges for 
the supply of electric light. We understand that the alliance desire 
n fixed charge of 44d. per unit, and a committee has been appointed 
to draw up a document ae the most favourable terms on which 
consumers might have electric light. i 


East London Technical College.—A special course of lectures was 
begun last week by Mr. J. T. Morris, A. M. I. E. E., A. I. O. E., lecturer 
in electrical engineering. There will be seven lectures on '' Electric 
Lighting," dealing specially with recent developments in the conver- 
sion of electrical energy into light, and six lectures on '' Three-Phase 
Work." Time-table of classes may be obtained free on application to 
Mr. J. L. 8. Hatton, M.A., director of studies. 


Buxton.—From an analysis of the electricity accounts for the year 
ended March 31, 1903, we note that the total units sold have gone up 
from 109,100 to 146,480, being an increase of 37,580 units. The 
total revenue has gone up from £2,496. 10s. 3d. to £3,187. 19s. Ad., 
being an increase of £691. 9s. 1d. The total costs have gone up from 
£1,346. 2s. to £1,552 7s. 8d., being an increase of £206. 58. 8d. 
During the year an equivalent of 2,934 8-c.p. lamps were connected 
to tho mains. 

Clydebank.—The Town Council are considering a report by Messrs. 
Kincaid, Waller, Manville, and Dawson, London, on establishing a 
combined dust destructor and electricity generating station, and 
supplyi 5 the compulsory area according to powers 
already obtained. ey are also in communication with the Clyde 
Valley Electrical Power Company. The burgh has now only between 
three and four months in which to complete the work under the pro- 
visional order, which was obtained in 1901. 


Crewe. —At the last meeting of the Urban District Council the 
clerk reported that the promoters of the North - Western . 
and Power Gas Bill had signified their willingness to insert amend- 
ments and clauses in the Bill, for the protection of local authorities, 
somewhat similar to those recommended by the conference of dele- 
gates from local authorities held at Crewe, under the auspices of the 
Union of Clerks to Urban District Councils and Guardians, some time 
ago. Thiere would be auother meeting of this conference shortly. 


Hartlepool.— The Town Council have received a letter from the 
General Post Office in reſerence to the underground pipes which were 
roposed to be laid across the Moor for the purpose of conveying wires 
for coast defence purposes, and asking that, in view of the fact that 
it would not be a revenue-bearing service, the Council should withdraw 
their demand for payment of a nominal rent of 1s. per annum, and 
for an agreement to be entered into, the cost of preparing which would 
amount to a considerable sum. The matter referred to is before the 
Property Committee. 

Dewsbury.—The electrical engineer's last report shows that 
17,592 units of electricity for lighting had been supplied during the 
three woeks ended April 11, against 12,903 units for a corresponding 
period the previous year, and 17,700 units had been supplied for the 
tramways, against 15,303 units for the preceding three weeks. For 
the fortnight ended April 25 the amount of electricity consumed had 
been 10, 148 units, against 7,712 fora similar period the previous year, 
and 13,663 units had been supplied the tramways, against 11,752 for 
the previous two weeks. 

Newport (Mon.).—The Electricity Committee propose to raise 
another loan for extensions of arc lighting, the installation of motors 
at the older power station, and the addition of a third unit of 500 kw. 
at the new power station. Other extensions are contemplated in the 


near future. The installation and tramway service just getting into 
working order have entailed the outlay of £200,000. The Council 


have decided to obtain sanction to the borrowing of £58,700 for electric 
lighting and power supply purposes. This sum includes expenditure 
on some works already completed. 


Grimsby.—The Corporation have sealed an agreement with the 
Great Central Railway Company regarding the proposed subway under 
the line. It has been decided to apply for sanction to borrow the 
following sums for the carrying out of additional works: construction 
of a sub-balancing station in Riby-square, underground, £754 ; pur- 
chase of a motor capstan, £150; new feeders, mains, etc., £2,510; 
new services, meters, ete, 8800; distributors (mains) 14 miles, 
£1,100; fitting remaining boilers with automatic stokers, £1,550 ; 
contingencies, £136—total, £7,000, 

Agenoles.— We are informed by the Berliner Telephone Manu- 
facturing Company that Mr. James Gray, of 19, Waterloo-street, 
Glasgow, having ceased to repreeent them, arrangements have been 
completed with Mesers. William McGeoch and Co., of 108, Argyle- 
street, Glasgow, to represent the firm as sole agents for Scotland and 
Ulster. The Phonix Dynamo Manufacturing Company, of Thorn- 
bury Works, Bradford, inform us that they have appointed as their 
agent for Birmingham district Mr. H. W. W. Dix, whose headquarters 
are at 41, Church-street, Birmingham. 


Yarmeuth.—The balance-sheet of the electric lighting undertaking 
for 1902-3 shows a net profit of £877. 19s. lld., after paying in 


interest £1,566. 18s. 9d., and £2,039. Os. 11d. to sinking fund. The 
total income was £11,414, 9s. 7d., and the expenditure £6,665. 
15s. 10d. The sale of current for Pes lighting and motors yielded 
£8,443, for traction £1,510. 5s. 5d., and for street-lighting £1,119. 
Meter rents brought in £332. 3s. 2d. The chief eurem on the 
expenditure side were: coal, etc., £2,993. 17s. 9d.; engine-room 
stores, wages, and repairs, £1,900. 15s.; salaries and establishment 
charges, £889. 18e. 11d. 

Burslem.—The Electric Lighting Committee has reported to the 
Town Council that the gasworks manager had submi figures with 
reference to the pro iustallation for the generation of electricity 
at the orks, showing that electricity could be supplied from the 

asworks as economically as it could be obtained from the Potteries 

lectric Traction ig oat He has been requested to supply farther 
details, and Mr. W. H. Trentham has been requested to meet the 
committee with a view of giving a full explanation of his figures with 
respect to the proposed supply of electricity by the Potteries Electric 
Traction Company. 

Colne. —The electrical engineer in his last report stated that during 
the past year 51,243 units were sold. The total cost of working 
amounted to £783. 18s. 11d., or an ave of 3°66d. per unit. The 
income derived from such sale amoun to £843. 12s. 7d., or an 
average of $:95d. per unit. That left a surplus of £59. 13s. 8d., 
which, added to meter rents and other sources of income, amounted 
to £125. bs. 8d., but after deducting £726. 19s. 6d. for interest on 
loans, £40 for bank interest, and putting £716. 9s. 8d. to sinkin 
fund, the net loss amounted to £1,360. 3e. 8d., or £110. 3s. 8d. 
more than was allowed for in the rates. 


Removals.—In consequence of the great increase in their business 
in Manchester and the neighbourhood, the Electrical Company, 
Limited, have found it necessary to remove their offices and show- 
rooms to larger premises at Grosvenor-chambers, 35, Blackfriar-street, 
Manchester. The telegraphic address is ''Circuit, Manchester," 
and the telephone number, 4,358 Central. The general manager's 
office of the Simplex Steel Conduit Company has been removed from 
20, Bucklersbury, to larger premises at Wostinghouse-buildings, 
Strand, W.Q. (first floor). he company's London offices and 
stores will remain, as at present, at Mansion House-chambers, 20, 
Bucklersbury, E.C. 

Taunton.— The accounts for the 15 months’ working prior to 
March 31 last show a net balance of £1,144, which the committee 
have appropnated as follows: £700 to the reserve fund, £670 as a 
contribution to the rates (equivalent to & rate of 2d. in the £), and 
£74 carried forward to next year's account. The following reductions 
will take place in the charges during the next year: to reduce 
incandescent public lighting from £5 to £2; to reduce private 
lighting (not full-wired) from 3d. to 2d. per unit after the first hour ; 
to reduce places of worship from 5d. to 44d. per unit. This will 
mean a reduction 1n revenue of about £550, in addition to which the 
concern will have to pay about £150 in rates. 


Bury St. Edmunds.—The electrical engineer's last report shows 
that during the present month applications have been received for 
current equivalent to 155 8-c.p. lamps. Several other applications 
are waiting for estimates, showing a general increase. The condens- 
ing plant at Messrs. Cole, Marchant, and Morley's, of Bradford, will 
probably be in going order shortly. It is shown that the total units 
sold during the year amounted to 170,559, as compared with 73,042 
during the year ended March 31, 1902, and 22,490 during the previous 
year. The total income during the year ended March 31, 1903, was 
£2, 791. 12s. 2d., as compared with £1,194. 3s. 8d. during the year 
ended on a like date in 1502, and 2975. 1s. 2d. during the year ended 
March 31, 1901. 

Holidays.— Holidays preparations are commencing, and the popular 
passenger steamers ‘‘ Royal Sovereign and Koh-i-Noor,” belonging 
to the New Palace Steamers, Limited, will commence their sailings 
from London Bridge (Old Swan Pier) to Southend, Margate, and 
Ramsgate at same times of sailing as last year—viz., '' Koh-i-Noor " 
at 8.50 a.m. for Southend and Margate and back, and ''HRoyal 
Sovereign " at 9.20 &.m. for Margate and Ramsgate and back—the 
fares will also be the same as before. The company announces that 
during the past winter months the steamers have been thoroughly 
overhauled and all the Board of Trade requirements have been com- 
plied with and improvements made. Tlie company are prepared to 
offer specially reduced fares for parties of 12 and over, and 
„ l be able to obtain particulars from 50, King William - 
street, E. C. 


Warrington.—At the lust meeting of the Electricity and Tramways 
Committee it was stated that the net result of the operations in the 
electricity department was a loss on the year of £495. 8e. Id. after 
paying all the working expenses, after providing the proper instal- 
ment of the sinking fund, interest on loan, bank interest, and com- 
mission. If the committee had not made the reduetion in the price 
of the current at the commencement of the year by giving the con- 
sumers the benefit of half an hour in the demaud 5 would 
have about covered the loss. The reduction was about equal to £439. 
The figures were not quite as favourable as he had been led to hope 
for, but next year, if all went on well, it was thought the accounts 
would show a profit. The receipts had been £7,912. 16s. 8d., and 
the working expenses were about £5,100, the gross profit being 
£2,834. 15s. 3d. 

Cardiff. —At Monday's meeting of the Town Council it was stated 
that the year’s rentals up to March, 1902, for electric light amounted 
to £15,515, and up to March, 1903, £21,140, being an increase of 
£5,625, and an equivalent of 36 per cent. The total works costs, 
including generation, distribution, and management expenses, 
amounted to £10,813. 16s. 8d.; m ehang, £468. 11s.—total, 
£11,282. 78. 8d., leaving a gross profit of £9.857 to be carried to 
the next account, or a total of £21,140. 1s. 5d, On the profit and 
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loss account the instalment and sinking fund amounted to £2,256. 
16s. ld.; interest, composition duty, and stock management, £3,966. 
13s. 10d.; interest on consumer’s deposits at 33 per cent., £9. 4s. 5d. — 
making a total of £6,232. 14s. 2d. They hoped to credit the Corpora - 
tion with a net profit for the year ending March 31 with £3,624. 
19s. 5d., subject to audit. 


Magazines.— We recommend to our readers Through the 


May 
Doctor's Glasses," written specially for the benefit of business men, 


which appears in the Magazine of Commerce tor May. Amongst other 
interesting and well.illustrated articles are those dealing with the port 
of Oardiff, British merchant shipping and shipowning, the new Baltic, 
railways in Siberia and Rhodesia, also an ingenious plea that the big 
store is not detrimental to the individual shopkeeper. The [Vor/d's 
}Vork for May is topical with fine illustrations and an article on Edin- 
burgh. Under the title ‘‘The Cheapest Locomotion Ever Known,” 
Mr. Norman estimated the annual cost of motor bicycle at £20. We 
always thought the cheapest way of locomotion ever known was per 
pedes apostolorum, but taking into consideration the time spent on 
journey and the upkeep of biped during that time there appears to 
be a balance in favour of the motor. 

Islington.—The Lighting Committee reported last Friday with 
regard to an application from the contractors to the Great Northern 
and City Railway for a supply of electricity for motive power, to be 
used continuously day and night from beginning to end of the working 
week : '' From the figures of actual consumption supplied at present 
by private plant, it is estimated that the load factor, or proportion of 
actual to possible sales, will exceed 60 per cent., whereas the average 
load factor for the whole district is approximately 14 per cent. The 
cost of giving supply per unit is so materially affected by the lengthened 
period of demand, that in cases where the load factor is 50 per cent., 
or more, it would be desirable to charge 2d. per unit uniform rate for 
all consumption, eliminating in such cases the usual rate of 5d. per 
unit for electrical energy consumed for motive power between dusk and 
12.30 a.m.” It was decided: That in all cases where consumers 
have a load factor of not less than 50 per cent. for a six-monthly 
period comprising two consecutive summer and winter quarters, the 
rate charged as from April 1, 1903, be the daylight rate—namely, 2d. 
per unit—and that in such cases the higher rate be eliminated. " 

Wigan. —Mr. James Slevin, electrical engineer, last week in a state- 
ment on motors said the total horse-power hired from the Corpora. 
tion was 723, the cost of the motors and starters £5,113, and the 
annual rent received £528. That rent only worked out at about 10 per 
cent. per annum on the cost of the motors, so that the late engineer, 
in assessing the amount payable as rent on a 10 per cent. basis, did 
not take into consideration the cost of wiring and accessories necessary 
to the installation. That amounted in round figures to £1,000. The 
10 percent. payable by the hirer was, therefore, not sufficient to pay 
for maintenance, repairs, and depreciation, and was not as high as 
es charged in other towns. Mr. Slevin's suggestion that from 

u 
and starter was adopted. The cost of maintenance and repairs for the 
past 12 months was £350. With a 15 per cent. rent the annual income 
ou motor rent account would be about £800, which would leave a 
balance for depreciation after paying maintenance and repairs. As 
regards the charge of 1d. per unit all round, this was, with one 
exception, much lower than the charge made in other towns. Most 
places have a sliding scale with a minimum charge of 11d. He 
suggested that a similar plan be adopted, and that all users who 
take less than 1,000 units per annum be charged 2d. per umt, with a 
minimum charge of 10s. per quarter, and that in future the cost of all 
wiring be borne by the hirer. This course was also agreed to. 

Kingston.—The extension of street-lighting at Kingston with 
Gilbert 6ft. carbon arc lamps of a similar pattern to those used in 
lighting the Thames Embankment has just been completed, and the 
river front, Kingston-hill, and several other parts of the town are 
now lighted by these lamps. The lamps are run off a censtant 
potential of 1,100 volts continuons, and burn nearly 70 hours without 
retrimming. They were erected in accordance with the customary 
request of the Gilbert Arc Lamp Company directly as received from 
the maker's works, and Mr. Edgcome, the engineer to tho borough, 
reports that the results have amply justified the arrangement. The 
arc lamp columns are provided with brackets carrying incandescent 
lamps, and the most novel feature of the new installation is the Gilbert 

tent automatic incandescent switch, by means of which these incan- 

escent lamps are automatically switched on and off as required by 
means of the arc lamp circuit. It is simply a substantial electro- 
mechanically operated switch worked Ly the current of the arc lam 
circuit, and provided with a time lagging catch, so that if the switc 
is opened magnetically for a short time only the catch engages and 
leaves the incandescent circuit open; but if the switch is opened 
ep eer for, say, half a minute and then released, the catch has 
had time to clear, and the incandescent switch is switched on again 
and left on, so that a short application of energy to switch causes one 
operation, whereas a longer application of energy causes the reverse 
operation, and this is done by a purely mechanical and reliable means 
of a substantial and simple description. 

Arbroath.—The question of the introduction of an electric light 
supply for the burgh was again before tbe last meeting of the Town 
Council in committee. A report by Messra. Buchan and Hogarth, 
Edinburgh, was considered, in which the engineers expressed the 
opinion that in the case of Arbroath the installation would be 
sufficiently large and important to warrant it having its own engineer 
and staff, and in carrying out the scheme the Corporation would, the 
engineers thought, be well advised in appointing a separate Electric 
Lighting Committee. They estimated that the running cost of the 
plant, fully loaded and taking into account the value fixed for each 
site, as follows: (1) at the Shambles site, £2,037 ; (2) gasworks (back 
site), £2,008 ; (3) gasworks (front site), £1,931. They further esti- 
mated the gross revenue at £1,964 for 18 arc lamps and 5,000 private 


, deferred coming 


1, 1905, the rent chargea be 15 per cent. on the cost of motor 


‘of about £9,100. Mr. J. O. Vaudrey is terminatin 


increase of 25 per cent. in the sales of current over 


lamps, but recommended that a fairly extended system outside the 
compulsory area should be laid down from the commencement. 
5 are of opinion that under ordinary conditions, using coal as 
fue 


The 
the Shambles site, estimated to cost £16,950, would be the best, 


as it had railway and other facilities ; but, considering all the data 


that had been put before them, they thought the advantages rather 
with the Abbot-street site. They reeommend that if the electric plant 


is to be put down upon any of the gasworks sites, the arrangements 
should be such that the electricity department could be kept separate 


from the gas department in both works and offices. The Oouncil 
to apy definite decision with reference to the general 
question as to whether the Corporation should carry out the work 
themselves or hand it over to a company until after 14th inst., the 
last day on which offers are to be received from companies for carrying 


out the installation. 


.—The borough surveyor reported to the last meeting of 
the Town Council as follows: With reference to the arc lighting on 
the principal tramway routes, I have received a letter from the 
managing engineer of the Reading Electric Supply Company, Limited, 
stating: ‘For the delivery by my company of electrical energy in 
bulk at a pressure of 400 volts continuous to a point (say the tramway 
generating station) to be agreed upon between my company and the 
Corporation, such energy to be registered by meter, and to be on the 
basis of an installation of not less than 100 10-ampere arc lampe, the 
rates would be («) for a supply from dusk to dawn 13d. per unit; (b) 
from dusk to midnight 24d. per unit. This proposal is subject to the 
Corporation undertaking, free of charge to my company, any rein- 
statement of trenches for any service mains which may be required. 
As to your No. 2 proposal, my . not prepared, without 
further consideration, and the previous discussion with you yourself 
of various points of detail, to quote terms for supply on these 
lines. The borough surveyor added: The tramway traction 
centre poles are erected at intervals of 40 yards, and if, as I would 
recommend, a lamp were lighted on every pole until midnight and 
after that hour on every alternate pole the average cost of lighting 
and maintenance per lamp per annum on the basis of the company’s 
offer would be £16. This sum includes the supply of current and 
upkeep of the lamp, but includes no installation cost. Approximately 
the first cost of installing 108 lamps would be £4,500. My No. 2 
proposal referred to in the last paragraph of Mr. Cooper's (the elec- 
trical company's manager) letter covered the eupply, installing, 
lighting, and maintaining by the company of 100 arc lamps on the 
east and west tramway routes, the Corporation only supplying the 
poles and drawing-in boxes. As stated in the letter, the managing 
engineer of the company has not yet had time to consider the details 
of this proposal.” It was resolved that the subject of the proposed 
lighting of the principal tramway routes should be adjourned, and 
that the borough surveyor submit to the committee an estimate of the 
cost of lighting the routes by incandescent gas; also that Jubilee- 
square and Garnet-street should be lighted on prepayment of the cost 
of providing and erecting the requisite lamp columns and lanterns. 


Birmingham. —In a report to be presented to the City Council on 
the 19th inst., the Electric Supply Committee state that the units sold 
during the year endei March 31, as Tit with the previous year, 
were as follows: units sold, 3,737,419 (1902, 3,391,089); money 
value, £67,695. l7s. 5d. (£61,584. 4s. 4d.); being an increase of 
1021 per cent. in units sold, and 10°28 M cent. in money value. 
The revenue account shows a profit of £30,593. 9s., and after the 
payment of interest and sinking fund charges, amounting to 
£23,805. 10s. 11d., the net result is a surplus of £6,787. 188. 1d. 
The revenue account contains a special charge of £4,035. 7s. 7d. in 
connection with the change-over of the system to the higher voltage. 
This work, which has much increased the efficiency of the system, is 
now complete. If it had not been for this special expenditure, the net 
surplus on the year's trading would have amounted to £10,823. 5s. 8d. 
The committee have decided, subject to the Council' approval, to 
place the surplus of £6,787. 18s. 1d. to a reserve fund, and to transfer 
to the same fund the balance of the renewal fund account, amounting 
to £19,606. lls. 10d. No special reason exists for keeping the 
renewal fund as a separate account, and the committee feel that the 
proper courae i8 to establish a statutory reserve fund. Revised charges 
are proposed. Having regard to the result of the year's trading, the 
committee have had under consideration the question of the depart- 
ment's charges for current. They are of opinion that the time 
has come when a reduction may safely be made, and submit 
for the Council's approval the following new scale of charges, to take 
effect from July 1 next. The new charges are placed below for com. 
prem with the present rates: The present charges are—Lighting: 

d. per unit for tirst 100 units per month; 44d. per unit for any 
further quantity used during same month. Power and day load light- 
ing: 4d. per unit for first 100 units per month ; 2d. per unit for any 
further quantity during same month. For these it is proposed to 
substitute new charges as V 6d. per unit for first 
300 units per quarter; 4d. per unit for any further quantity used 
during same quarter. Power and day load lighting: 3d. per unit for 
first 300 units per quarter; 2d. per unit for any further quantity during 
same quarter up to 5,000 units. Where 5 000 units and upwards are 
used during a quarter, 14d. per unit after the first 300 units. The 
committee further recommend that the present minimum charge of 
£1 per annum for meters should be reduced as follows: 2s. 6d. per 
quarter for meters up to five amperes, 3s. up to 25 amperes, 5s. up to 
100 amperes. On the past year's working the result of these altera- 
tions would have been a total reduction in the charges to consumers 
his agreement 
with the Corporation in July, and & new engineer will be advertised 
for at £1,000 per annum. 

Bootle.—The report of the borough electrical engineer, Mr. T. 
Dawson Clothier, for the past year is most 5 and shows an 

ast year. The 


196 


THE ELECTRICAL, ENGINEER, MAY 15, 1903. 


detailed 55 is also considerably under the cost incurred last 
year. The Chairman said at the last meeting that they were now in the 
proud position of holding the record for success, as throughout the 
country their electrical undertaking came out the best. There was a 
profit on the year's working of over £3,300, or, after extinguishing 
the revenue deficit brought forward from previous years, £1,275 
remains as a surplus. During the four years 257.248 had been paid in 
redemption of capital out of revenue. e lighting demand increased 
at a very steady rate, the increase being about 25 per cent. larger than 
the increase last year. In this connection the engineer considers it is 
regrettable that in the north end of the borough, where extensive 
developments in dwelling-house erection are taking place, electricity 
for lighting is not more in demand. He attributes this largely to the 
reluctance of the builders to pay the cost of wiring, iud to an 
exaggerated opinion as to the cost compared with gas. The report 
goes on to say that for small consumers the use of prepayment 
meters had been sanctioned and electricity ag Li at 4d. per unit. 
The demand for power increased considerably during the year, 50 per 
cent. more electricity being sold on this account. The rate received 
from the tramway supply was l'2d. per unit. This price is lower than 
is charged by 32 out of the 33 undertakings publishing the returns in 
the Electrica! Times, April 16, 1903, the exception being Bradford 
l'0d. The rate received from public lighting was 2°45, which is about 
the ordinary charge. Taking the whole supply, the rate received, it 
will be seen, is 1:92d. per unit sold, which is one of the lowest recorded 
and is Old. lower than last year. The rates have proved remunerative. 
Mr. Clothier emphasises the fact that, this result had been obtained and 
could be maintained only by the low cost of production—namely, 88d. 
per unit—a cost lower than that recorded by any of the 171 under- 
takings in the publication previously referred to, the nearest approach 
which he had seen recorded being that of Liverpool Corporation d. per 
unit. With regard to extensions, the engineer says that the undertaking 
had shown itself to be a satisfactory business concern, and a further 
development was urgently required. He had prepared and submitted 
an extension scheme which had been sanctioned by the Council, but 
the Local Government Board had postponed the consideration of the 
sanction for the pitur loan. He considered that there was a grave 
doubt about the possibility of getting plant in working order before 
next winter, and the delay was of serious consequence. Before an 
boilers could be erected it would be necessary to clear the ground an 
build the boiler-house, and until this was done it would not be 
practicable to commence assembling the machinery. This work was 
not being proceeded with in view of the attitude of the Local Govorn- 
ment Board. The revenue was: total revenue, 1903 £12,984 (1902 
£10,561) ; private supply, £4,873 (£3,862) ; public lighting, £3,251 
(£2,566); miscellaneous, £133 (£65) ; tramways, £4,726 (£4,217). 
London County Council.—The Oouncil on Tuesday agreed to lend 
the Stepney Borough Council £1,535 for electric light installation and 
atreet-lighting ; and the Poplar Borough Council £1,415 for electric 
lighting p . The Bridges Committee submitted the following 
report: The Council, on April 50, 1901, decided to accept the offer 
of the Council of the metropolitan borough of Poplar to suppl the 
electric current required for lighting and for working the ilta at 
Greenwich Tunnel at 1:8d. per unit upon a minimum quantity of 
100,000 units per annum. After the completion of the lifts in 
November last it was found that the current supplied was insufficient 
for the purpose of working them. The cause of 
that since the offer of the Borough Council to supply current had 
been made the number of customers on the Isle of Dogs circuit 
had very largely increased. Under these circumstances we opened 
negotiations with the London Electric Supply Oorporation and 
the Blackheath and Greenwich District Company, but at the same 
time invited the Borough Council to submit an amended tender 
with a view, if possible, to the supply being obtained from that 
authority. Having subsequently ascertained that an increase of plant 
was contemplated by the Borough Council, apart from the require- 
ments of Greenwich "Tunnel, we deferred taking action in the matter, 
and gave them until March 11 within which to decide as to whether 
or no they would put down such additional plant as would provide 
sufficient current to work the lifts direct from their main generating 
station. As no definite information was forthcoming by the date 
above mentioned as to the course the Borough Council intended to 
ursue, we felt that the matter was too serious to admit of further 
elay, as not only is much disappointment felt locally that the lifts, 
though completed in November, are not working, but expense is 
being incurred in maintaining the electrical machinery whilst standing 
idle. The Borough Council, whilst still having under considera- 
tion the scheme for extending their electrical works, which it is 
estimated will involve an outlay of £147,000, have nevertheless 
submitted an amended tender, which we have considered along with 
the offer of the London Electric Supply Corporation. Under the scheme 
proposed by the Borough Council the Council would have to expend about 
£3,000 in providing a battery and apparatus for charging. e annual 
cost for maintenance, electricity, interest, and doe of capital 


would amount to about £1,560. If the tender of the London Electric 
Supply Corporation were eis un. the capital eutlay would be about 
£1,900, with a yearly expenditure of about £1,575. Having con- 


sidered the two tenders, we are of opinion that that of the London 
Electric Supply Corporation should be accepted. We recommend (a) 
that the reselution of the Oouncil of April 30, 1901, accepting the 
offer of the Council of the metropolitan borough of Poplar to supply 
electricity to Greenwich Tunnel be rescinded ; (5) that the otfer of the 
London Electric Buppl Corporation to supply current for lighting 
purposes at the rate of 4d. per unit, and ai Meri power for working 
the lifts, etc., at lid. per unit be accepted, that the solicitor be 
instructed to prepare an agreement embodying these terms, and that 
the same be sealed when ready ; (c) that an expenditure of £1,900 be 
sanctioned for the electric plant required at Greenwich Tunnel to 
5 supply from the London Electric Supply Corporation to 
$ 


is was, apparently, 


PROVISIONAL PATENTS, 1903. 


Mar 4. 

10032. Improved conduits or casings for the electrical wiring 
of b and other places. William Sumner and 
Henry Havelock Farrell, 10, St. George's-crescent, Liverpool. 

10071. Improvements in actuating mechanism for secondary 
electric clocks and other intermittently eleotrically- 
impelled apparatus. Philip Middleton Justice, 56, Ohan- 
cery-lane, London. (Jamin Seth Morse, United States.) 

Improvements in insulated joints. Sydney Elliott Page, 
28, New Bridge-street, London. (The Weber Railway Joint 
5 Company, United States.) (Complete specifi- 
cation. 

10006. Improvements in electric ignition ap for gas 
and like engines. Alphonse Guyon, 24, Southampton- 
buildings, Chancery-lane, London. 

10100. An improved automatic heat operated electrio circuit 
closer. Thomas Barnett and James Darge, 72, Oannon- 
street, London. (Complete specification.) 

May 5. 

10180. Improvements in electrical water heaters. Harry 
MacDonald Hill, 55, Chancery-lane, London. (Oomplete 
specification.) 

Commutator contact protector for use om commutator 
of electrically-ignited internal-combustion engines. 
John McOlymont, 194, High-road, Leyton, London. 

10191. Improvements in inverted incandescent lampe. Thomas 
Baker Smith, Prudential - buildings, Corporation - street, 
Birmingham. 

10194. Improvements in electric furnaces. Joseph Maxwell 

Oarrére, 33, Chancery-lane, London. (Complete specification.) 

Improvements in electric switches. Edward Neville 
Bray, Frederick Rice Markham, Ferdinand Edward Reiss, 
and Bray, Markham, and Reiss, Limited, 18, Southampton- 
buildings, Chancery-lane, London. 

10213. Improvements in or relating to automatic electrical 
switches. Joseph Booker and William Sanders, 70, Chan- 
cery-lane, London. 

10220. Magnetic engine. George Horatio Jones, Great Russell. 

mansions, Bloomsbury, London. 

Improvements relating to telephone Henry 
Harris Lake, 45, Southampton-buildinge, Chancery-lane, 
London. (Albert Koch Andriano, United States.) 

May 6. 

10245. Improvements in the production of oscillatory electric 
discharges and currents and in apparatus therefor. 
Rankin Kennedy, 23, Hillcrest-view, Leeds. 

10251. Improved apparatus for purifying air and generating 
ozone by electricity. Oharles Wokes and Frederick 
Horatio Street, Gough-chambers, Savile-street, Hull. 

10252. Electric lighting device. Olement Brown, William L. 
Marrian, and George M. Gibbs, 154, Trinity-road, Aston, 
Birmingham. 

10254. Imprevements in electric switch fuses or combined 
switch and fuse. James Henry Ward, Meyer Hart 
Goldstone, and Harry Scott Nowell, 45, Dutton-street, 
Manchester. | 

Improvements in and relating to fuse boxes for eleo- 
trical supply mains. George William Goldring, 38, 
Cannon-street, London. 

10296. Improved means applicable to metal-sheathed electric 
cables for ooun the effeote of induction. 
George Gatton Melhuish Hardingham, Olun House, Surrey- 
street, Strand, London. (Felten und Guilleaume Carlswerk 
Actien-Gesellschaft, Germany.) 

Improvements in secondary or storage batteries. 
Henry Harris Lake, 45, Southampton-buildings, Ohancery- 
lane, London. (Robert Darling and Louis Ohronik, United 
States. ) 

May 7. 


Improvements in automatic electric signals for raile 
ways. Domingos Rodriques Marques de Azevedo, 5, 
Laurence Pountney-hill, London. 

Improvements in electrical switches. Bertram Thomas 
and Eustace Thomas, Worsley-street, Hulme, Manchester. 
10351. Improvements in electrical equipment for electrically- 
propelled vehicles to operate the points of the oon- 
ductors and the rail points automatically from the 
vehicle, Henry Percy Tattersall, 6, Bank-street, Man- 

chester. 

10358. Improvements in electric light shade or globe holders. 
Joseph Henry Taylor, jun., 52, John William-street, 
Huddersfield. 

10360. Improvements in oode telegraphy. Arthur Alexander 
Govan, Dunvegan, Sunnylaw, Bridge-of-Allan. 

10388. Improvements in or connected with means for elec- 
trically igniting miners’ safety and other lamps. 
Walter Sedgwick and John France Smith, 35, Chancery-lane, 
London. 

10395. Improvements in electrical incandescent lamp-holders. 

piss and Co., Limited, and Stanley Evered, 7, Staple-inn, 

London. 


10080. 


10190. 


10207. 


10236, 


10286. 


10298. 


10341. 


10342. 


— 
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10384. Overhead lino and travelling contacts (trolley) for 
electric traction of any kind. Ettore Bauco, 7, Ely- 
place, Holborn, London. (Date applied for under Patents 
Act, 1901, July 3, 1902, being date of application in Italy.) 
(Complete specification.) 

10429. An improvement in apparatus for measuring clectrical 
resistance. Arthur George Bloxam, Birkbeck Bank-cham- 
bers, Southampton-buildings, Ohancery-lane, London. (Alfred 
Schoeller, Germany.) (Oomplete specification. ) 

May 8. 

10444. Improvements in and relating to switch boxes for 
electric lighting purposes. Arthur Henry Lea, 5, Oor- 
poration-street, Birmingham. 

10458. Improvements in and relating to electricity meters, 
George Gouthwaite Scurfield, 98, Aglionby-atreet, Carlisle. 

10493. Improved method of preventing the oxidising of the 
carbon clectrodes of electric stack furnaces and for 
subjecting tho materials under troatment to a 
strongly aspiratory or suction influence. Benjamin 
Howarth Thwaite, 91, High Holborn, London. 

10496. An improvement relating to magnetic compasses. 
Joseph Daniel Rowbotham Blain, 13, Meadrow, Godalming. 

10502. Improvements in and connected with means of eleo" 
trically actuating railway points and signals 
William Robert Sykes, 53, Chancery-lane, London. 


10504. Improved eleotric switches for railway point and 


signal mechanism. William Robert Sykes, 53, Chancery- 
lane, London. 

100518. Improvements in and relating to cut-outs or circuit 
breakers for overhead electric wires. Joseph Sutton 
Withers, 24, Holborn, London. (Jean Massier, France.) 
(Complete apecificaticn. ) 

10519. Improvements in and relating to cut-outs or circuit 
breakers for overhead electric wires. Joseph Sutton 
Withers, 24, Holborn, London. (Jean Massier, France.) 
(Complete specification. ) 

10546. Improvements in contact boxes for surface contact 
electric railway systems. William Milton Brown and 
Ear] Porter Wetmore, 45, Southampton-buildings, MU 
lane, London. (Complete specification.) 

^— May g. 

10584. Improvements in and connected with electric light 
switches operated by the opening of doors, windows, 
and such like. Hermann Oppenheimer, 55, Redeross- 
street, Barbican, London. (Actien- gesellschaft Mix und 
Genest, Germany.) 

10595. Improvements in fuse and switoh gear for electric 
circuits. Geor RS Buller Elphinstone, Centary Works, 
Lewisham, Londo 

10605, An S in galvanic batteries. Henry Binko, 
34, Leadenhall-street, London. 

10609. Electric illuminated blowing machine. Alfred Lamb, 
46, Morpeth-road, Victoria Park, London. 

10621. Improvements in switches for electric circuits. Oharles 
Ernest Hunter and John Purvis, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 28, 1903. 
1902. 
10008. Intercommunication telephones. Beckett. 
10533. Drawings or matrices for use in electric jacquard- 
card punching and similar machines. Zerkowitz. 
10889. Telephone receivers and transmitters. Runge. 
11815. Return oirouit on electric railways systems. Lake. 
(General Electric Company.) 
11816. Variable-speod electromotors. Lake. 
Company.) 
11818. Eleotrio switches. Lake. (General Electric Company.) 
11821. Electrical brush-holders and brushes for use therein. 
Lake. (General Electric Company.) 
11822. Control of electromotor and other electric circuits. 
Lake. (General Electric Company.) 
11829. Starting devices for electromotors. Lake. 
Electric Company.) 
11832. Oil guards for the commutators of dynamo-electric 
machines. Lake. (General Electric Company.) 
11833. Electric switches. Lake. (General Electric Company.) 
11835. Electric speed regulators. Lake. (General Electric 
Company. ) 
11837. Electric railways working on a sectional conductor or 
like system. Lake, (General Electric Company.) 
12080. Eleotris autocar for conveying heavy articles in 
factories and the like. Heuze. 
12083. Electric arc lamps. Lake. (General Electric Company.) 
12476. Eleotrio recording apparatus chiefly designed for use 
in connection with electric measuring instruments. 
Weston and Benecke. 
Process for the electrolytic decomposition of alkaline 
chlorides and apparatus therefor, Cuénod and Fournier. 
12766. Apparatus for cleaning electric lamp filaments. Lake, 
(General Electric Company.) 


(General Electric 


(General 


12691. 


13527. Electrical measuring instruments. British Thomson- 
| Houston Company, Limited. (Robinson.) 
13658. Electric switches. Sevenoakes. 
14319. Electric incandescent lighting devices. Schwabe. 
14874. Swivelling electrical collector trolley head. National 
Rail and Tramway Appliances Company, Limited, and 
| McCullough. 
24742. Electric railways on a mixed battery and conductor 
! system. Stewart and Dick. 
27132. ETAT for applying electricity to the body superficially. 
osler. 
27720. Electric batteries. Wilson. l 
28013. Negative electrodes for electric accumulators and the 
method of forming them. Chloride Electrical Storage 
Company, Limited. (Soc. Anon. pour le Travail Electrique 
des Métaux.) 
Galvanic batteries. Halsey Electric Generator Company, 
Limited. (Halsey Electric Generator Company.) 
1903. 
267. Electric signalling and contrelling apparatus for rail- 
way and tramway systems. Sheehy and Curphey. 
1034, Trolley frame and bracket for use in electric over- 
head tramoars and the like. Hunt. 
1948. Electrioally-propelled vehicles.  Innes-Baillie, Barham, 
and Bulbeck. 
3737. Magnetic clutches. Douglas. 
3845. Ceramic cover for electric cables. Bodmer. 
5081. Galvanic batteries. Jacobson. 
5471. Lightning arresters.  Cordovez. (Date applied for under 
International Convention, April 19, 1902.) 
7299. Magnetic locks for miners’ safety lamps. Wolf. 


28807. 


COMPANIES' STOCK AND SHARE LIST. 


Name. Apald. Last price 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Ko 1-70,000 1 .. 4d 


Aron Electricity Meter, p.c. Cum. Pref. Shares 1-125,000 l ws 13 
British Insulated and Helsby Cables, Ord., 1.70, 500 5 . (Ob 
6 per cent. Cum. Pref., 14000 -.. arp Va eR UD Wesel 5 .. -6 
——— 44 per cent. Mortgage Debentures .............. .. 102-106 
British Thomson-Houston Ca., 44 per Gent. lst Mort. Deb. 
Stock, Red. ce ß pe a redeas cows 104-106 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 4-68 
)” RC cae trmsueendete Severe 4 
— 4 per cent. Hortense Debenture Stock .......... Ar 102-1 
Brush Electrical Engin inary, Nos. 1-105,731.... 2 2-14 
, — Non. Cum., 6 per cent. Prellln M m 
^| per cent. lst Debenture Stock ...............: 100 .. 1 
r cent. end Debenture 8tock................ 100 .. 89-94 
Ouilenders € able, Debentures ess 8 s$ 2 
6 „„ „„en „„er „eee eee „„es „eee „ee „e „„es „„ ee 14 
ege per cent. Pref. ........ccsccccccuccccccccccccce 5 .. 64-6 
Crompton and Co 3 2$- 
5 per cent. Debent ure q 100 .. 1021 
Edison and Swan United, «AT Shares, 1-99,261 .......... 3 i 
s A ed Sharee, 01-017, 139 „ „ „ „ „„ 5 se * 
: per cent, Debentures ................ eee eene 100 .. 7 
4 per cent. Deb. Stock, Rede. 100 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100........... 2 — M3 
«—— 7 per cent. Cumulative Prei... B. as 
4 per cent. Perp. 1st Mort. Denn 100 . 100-103 
arani ni 55 per 705 800 5 Mort. Deb, Stock, Red. Bor “a 5 
den ectric Compan cent. Cum, Pref. . - 1 
"t = ec ont it Mor rt, t, Deb Beek V 100 99-10 
e s Telegra or J 2 
44 Lee cent. 5 C Ex ARS Od SR 5 .. 5-5 
1 di R b 0 sete. Penne ha, and du Wolke "2260 120 ee 18448 
ndla Ru E u ercha, an egraph Works ...... es 
4 per cent. Debentures .......... cece cece cc ret 100 .. 105 
Parker, Thos., Limited, Ordinar ggg 10 144-154 
Telegraph Construction and tenance ..............-. 18 
——— per cont. Bond ccce eese eno 100 .. 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1 i " 
———— 4; per cent. Deb. Stk. Certs., Red. and Conv. "100 RT 
Bournemouth and Poole, Ordinary ...................... 10 .. 134 
—— 44 per cent. Cam. Pref., 7 5,000 „ . 10-11 
—— 6 pet: cent Cum. Second Bret 15,001 225 500 .... 10 is Vll 
uu qn ent, Debenture 8tock, Red. .............. 10 .. 1 
Bromley (Kent) Electric igat and Power Co., 44 per cent. 
1st Debenture Stock, Red.. 100 .. 101-104 xd 
Brompton and Kensington, Ordinary .................... — 104-11 
—7 cent, Preference eee cesse NE 104-103 
Calcutta Ln iy va Corp. , Ordinary, Nos. 1-20, 000. 5 as be 
— M" 08 2 E % „ %% „„ „% „„ „„ „06 „„ % „%% „% „%% „6 66 66 66 „„ 6 6 6 „66 0 LJ 
Cambridge Electric Supply Company, Ltd., : £10 Ord. .... | A m 
Central Electric ped LA., 4 per cent. Guar Deb. Stock 100 .. 107.110, 
Charing Cross and Strand, » Noa, 60,001-70,000 as E M, d 
— HUS Undertaking,” 44 p.c. Cum. Pref., 1-40, 00 5 
— 4 per cent. Debenture Stock, Red. (Prov. Uerts.). .100 .. 106-1 
Chelsea Electricity Suppilf ff 6 .. 
r cent. Debentures .................... 100 .. 1001 
City of London, Ordinary.................- 10. 11-1 
6 per cent. Cumulative Pref. ˖ ii 10 .. 13-14 
$ $ per cent. Debenture Stock .................... m — 122 
r cent. end Deb. Stk. Prov. Certa. (all pd.) — 103-106 
County « ot! ndon and Brush Provincial, Ordinary........ s 8-9 
— — 6 per cent. Cum. Pref. ........................-- - 12-13 
——— 44 per cent. Debentures Prov. Certs. A400 — 110-113 
Edmundsons E prego Corporation, Ordinary. 1-17,400 .. = 1k 
6 per cent. Cum. Pref. .................... e aa 
r cent. First Mort. Dev . 100 .. 107-110 
8 Tractn. Co. of Aust., Ld.,6 p.c. Om. Pf., 0 8 8 . 
per cent. Debenture 8 100 “1 
Folkestone PElectrio Supply ma, Ori. Nos. 1- 10, 000 ...... 8 . 
per cent, Deb. Stock, Red. .............. 100 . 1091 
Hove Elec s Light „Timited, Ord., 1-11,000 .......... 5. 8-9 
Kensington & ridge Lt., „Ltd., Ord., 1-21, O00 00 — 11.12 


4 per Knightabridge Elec Stock Red. 


$ 9 . 9.9 €.b 6.8 0.8 Of 
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Name. ot AE Last peice. 
£ £ 

Koni n and Knight btatridgo re nias Hil .... pur 1 ae 1 

erminster an Elec. Ligh Traction we 

London Electric, Ordinary %% 5 3 zum 

6 per cent. Pref. “““... 5 .. 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 100-103 

Metropolitan, Ordinary 10 . 17-18 
I per cent. First Mo e Debenture Stock .... 100 .. 110-115 

per cent. Mortgage De satara. Red. .......... 100 .. 98-101 

8 Tyne Electric Supply, Ordinary.......... * a 9-94 

leren . 
Notting BU Electric ze ing ET edu re 1 . 14415 
per cent. First M Debs., Nos. TR (Reg.) . . 99-102 
Oxford Nene Ordinary, 1-96 and 407-10, 38 10 82 
r oent. Debenture Stock ..................-. s 93-101 
Royal Tisctrioal Som pany ot of Montreal, 44 per cent. First 
Shares Mortgage Debent uren 100 . 100-102 

Smithfield Markets lectelo. supply, Ltd., Ord., 1-12, O00 5 . 3. 
—— 4 per cent. Debenture Stock kd 100 .. 88- 

South Londo n, Ordinary )); stvecanee de 6 .. 34-33 

St. James’s and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 154-164 
— — per cent. Free. 56 8.15 
33 per cent. Egon J 8 100 .. -101 

Urban Kiecinic Supp ply Co ary, 8-30,007 ............ $5. 45 
— „ 8 Eie Pietarence, 50,001-80,000 A i : 

Westminster, Ordinary .............. z — 
——— 6 per cent. Cum. Pref., 110, 101-158, 241 5 64-7 

Electric Railways.— 
ntral London Ordinary 62 %%% %% %% „% „6 „%% „%%% %% „%% „% „%% % % „% % %%%ö„ 66» 100 ee 106-109 
i 4 per dent. Treffe . „ 100 .. 103-106 
er T onu) EMT x 3 - eis 
— — c. “Stock (Prov. y paid — 

City and aie London k (Pror, ori Catia A OSA 100 .. 72-74 
—— — 4 per cent. Debenture Stock... 100 .. 117-120 
p per cent. Pref. Stock l“TiwmmNMLULUmUMmRnmnmmnmn 100 .. 130-155 
— [T] 29 99. — 9% „„ „„ 100 on 129- 

c T 100 .. 12713 

Liverpool Overhead, 5 y per ce cent, Pref. ..............- eee — Dou 7 

4 per ent. Mortgage Debentures, Red., 1-1,700.. — .. 102-104 
Waterloo and City, ED mo „ mo OO «% ne ans 9. O GO as GO ar ao 99-102 
Electric Tramways.— 
Anglo-A tine, 1-260,007 /chcht”[9,, 5 ..  4§-4§xd 
já ermanent 6 per cent, Debenture Stock, 1888.... 100 .. 122400 

Blackpool and Kleta rer ii d ticos - i 1151 

Bris e Tramwa nves Lim. ao, ee „„ „„ ee e 
— $ per cent. Cum. Pref., Nos. 1-75 75,000 ...........- 5 .. 

per cent. Deb. Stk., ' Red., Prov. Certa. all 100 .. 102-105 

British Co bla Electric Railway Co., 8 Nos. 1-20, 100 .. 72 
Non. Cum. 5 per cent. Pref., Nos. wore 100 .. 94-98 
—— 4, percent. lst Mt. Debs., Nos. 1-5, 250 of each 40 .. 104-106p.c 
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Amount 
Name. paid. 
£ 
British Electric Traction, Ord., 1-500,000 & 60,001-90,000.. 10 .. 
— — 6 per cent, Om. Pf., 30,001-60,000 000 10 . 
—— per cent. Perpetual benture Stock .........- 100 .. 
Buenos nenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 6 .. 
A“ 6 per cent. Om. Pf., 1-40,000  ............... d 
—— '" B" 6 per cent. Om. Pt..1 1-27,500 EM 6 .. 
— 5 per cent. Deb. Stock, Rede.. 100 .. 
Prov. Cert., all paid 100 .. 
Cape Electric Tramways, Nos. 1-400,000 ................-. | e 
City of Birmingham Tramways, 5 per cent. Cum. Pref... 10 .. 
r cent. 1st Mortgage Deb., 1-5,000 (1917) . 100 


eee Electric Tramways and Lighting, 5 per cent. ‘lat 


Mortgage Debenture Stock, Reed... 100 
Cork El c Tramways and nd Lighting Co., Ordinary ...... 10 
5 per one: Cum. Prel......... eee hveroea as 10 
Dent 100 
Dublin United 8 (1896), Ord., Nos. 1-60, iod: riw 10 
— $ per cent. Pref., Nos. within 1-60,000 ..... 10 
per cent. Mort. Debs., 1-5,000, Red. .......... 100 
Imperial ramways, Ordinary.................. eee eene all 
6 per cent. Cum. ref. š : all 
per cent. Deb. Stock ...................... 100 

Isle of Thanet E naa 285 and Lighting, 5 per cent. 
ef., Nos. 30, 001-60, o(ooùoù eee rre 5 
4 per cent. F Stock . 100 
Kidderminster and District N and Traction, Pref... 6 
London United (1901),5 cent.Cum. Pref. ........ 10 
r——— per cent. lst Mt. Db. Stock, Red. 100 
Metropolitan Electric Trams., Deferred, 1,000 001-1, 314, 016 1 
5 per cent. Cum, Pref., 500,001-814,016............ 1 

New General Traction, Ordinary os 8 


6 per cent. Cum. Pref. 


*9999920€0969092099230200092329252909 


Oldham, Aston, and Hyde 
cent. Cum. 


per cen 
Perth Elec. Tramways (W.A. 5 


2 2 „ 6 „ „% „%%% %%% %„%/∘6ÿ641ꝙcꝙ % %% „„ „ „%ödg „„ 


10 
5 per cent. Mo e Debentures, 1-1, 715 (Regd. 100 
18 5 10 


Potteries Electric fon 667-40, 00 œ 10 
—— B per cent. Cum. Bref., 1- 25000 ———— 1C .. 
— 43 per cent. Debenture ME VV 100 

South Lan nere Traction and Power Company 1 

—— fii 122 6 per cent. Preference.................- 1 
— 44 per cent. Debenture Stock ........ 100 p.c. — 

Telephones. — 

National] Telephone, Preferred ..... dades eina REN E dE VE 100 .. 

——— Deterted Stock —.............- eee nennen 100 
— — 6 per cent. Cum. First e . 10 .. 
—— 6 per cent. Cum. Second Pref. ................. € d n 
d per cent. Non. Cum. Pref. 6 „ 6 „„ oe 9592802 6 -- 
—— 5j per cent. Deb. Stock, Red. ecce c2 esascs oe 100 ene 
——— 4 per cent. Deb. cooo mo oo aD Gub af emp ae ow 100 em 
Orfental Telephome and Dectrio Company .—-—-.-- 5 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or 
wee. decrease. 
Line. i Rene VN CMS 
Current 
use 1903, | 1902. | Week year. 
H ' £ | £ £ | £ 
y ts need Corporation May 2 907 685 + 224, 411,902 
rat 1ioü nn |» 9, 238 | 15 + 78. ia 
Tramway » 9. 4,976 4.722 ＋ 884 + 5.22 
Blackburn Corporation ........ |, 8 724 700 + 2i+ 6% 
Blackpool Corporation . ae ot 424 493 | — 69 + 772 
Blackpool 1.Flestwood Tramways) , 9 26 - 69/+ 301 
Bolton Corporation ...........: „ 10; 1,610 1,511 ＋ $9; + 1,744 
Bournemouth Corporation...... | P d 925 | i — ies 
Bradford Corporation .......... „ 10, 5157 | 2,45 i+ 314 4 1,973 
Brighton Corporation Zebesq d iA » 10 867 689 | + 178 + 4,488 
Bristol Tramways Compeny . „ 8 4517 | 4,105 + 414 m 
Burnley Corporation .......... „ 9| 733 657 66 ũ — 
Cardiff Corporation i » 9| 1,72) | 993 | + 1s + 5,702 
Carlisle Tramways Company.... — — 5 — a — 
Central London Way | „ 9| 6,962 | 7,088 | — 126, + 5,882h 
City and South London Haway „ 10| 3,002 3,050 — is + 3,28 
Cork E. T. and L. Company.. , 7 550 615 — 64 + 221 
Darwen Corporation..........-. | — * zs | 229 |— 10 ＋ 55 
Darwen-H enn — — — T ud 
Dover ration ..........-- | = 10 206 182 la 24 + 83 
Dublin & Lu can Electric Railway ,, I 89 103 | — 14 — 10 
Dublin U. T., electric cars...... „ 8! 4,759 | 4,477 | + oH 
Dublin S. District, Electric ....| „ 1| 747 798 |= pes 155 
Dundee City Tramways ........ „ 0 797 683 |+ 1 + 5,725 
Eat Ham Corporation ........ „ 9| 868 401 + ler, + 3.488 
rth U. D. CC. — Ex = PD ME: 
Glasgow 8 — „ 9| 13,287 | 11,711 TIE — 
ration............ — E um ~~ | en 
He erano Corporation ...... » 9| 1,093 778 | + 315 25417 
Hull Corporation, E. S. „ 9 1,769 | 1,608 | + 101 + 625 
Kirkcaldy Corporation „ 6 | 145 — | 
Leeds Corporation ............ „ 9, 9,666 | 4,546 + 120 + 2,768 
Liverpool Corporation.......... „ 2, 9,870 | 9,520 | + 350 | + 8, 834 
Liverpool Overhead Rallway....| , 10 1,675 | 1.419 |+ 155 + 25 759 
Newcastle-on-Tyne Corporation EE : 3,114 | 2,564 
Portsmouth Corporation........ „ E 1,406 | 1,318 | + 32 | = 
Rochdale Corporation i ul no! — | - E 
Salford Corporation „ 11 3,027 2.352 * € 675 + $921 
Sheffield Corporation .......... „ 10 38599, — | 
Southampton Corporation ...... a 1 935 | 837 ＋ 9? s 
Sunderland Corporation ........ „ 10 1,627 934 + 35 + 30 
Wallasey U. D. CCGCk˖æ⁊ se | MEE: 577 478 + 98 4 88 
i | | 
* Includes main V 


Miles of 


single track Accounts for past year. Cost 
open. r 
Total - Car miles Pas. | Cnr A Mile of | mile 
0 assengers Car miles | Pas- | Car e of mile. 
1902. 1901. Ending == carried. run. — mile. track. 
£ d. £ d. 
1% 174| May , $m 9,008,715 | 794,641 088 | 1592 1,970 | 6714 
mig BE. Ra qe ml 
5 i = . J [ae | | = 
on | 24 | Dec. 31 33,561 | 5,769,224 | 648,114 14 |124 | 1,398 | 74 
166 16| — Š eM jee 
Woh) 1j . 5 30,995 2,049, 677 | 584,989 |362 1258 1,932 | 6:90 
103 — = m = a a oum 
6^ = — — — -— PER — = — 
611 514| „ 31,228,480 | 41,192,899 | 5,724,119 |130 | 938| 4,348 | — 
E „ 8| — | 2,216,583 9,124 — — — |— 
e2 — „682 88, 45,305,110 — a| ᷣ —a| — Pog 
61 — „  311165,003a| 19,068,518“ — zd zs wu d 
436 — = - = = ge Wh See, ae E 
Brit ds = = - = zx Ut 2 p 
bd opos En 5.796 | 364,796 | 102,28; |381 |1562| 859 | 768 
46 46 — {126,121 | 21,555,135 | 3,429,356 125 | 884| 2,740 | 520 
22 | 22 May 15 26058 | 6,303,412 | 446,350 |o% |140 | 1,180 | — 
124 | 101 ee) a — = a NES E = 
304 1 — — — — — — — 
19 | 19 „ 31] 87,707A| 21,065,999 | 2,218,696 |100 | 949) 5,003 | 507 
101 | 85 | Dec. 31 504,304 108, 905,372 11, 705,425 141 10.4 6,000 | 6:88 
154 | 154 | June 30 79,252 | 10,466,726 386,185 |182 |19'30a| 5110 | — 4 
35 365 Dec. 15127852 | 28,411,899 | 2,767,444 | 108 |1109| $551 | — 
— | — | Sept. 30 47,651 9,168, 137 | 869157 |124 |1517| 1, = 
464 | — | Mar. 25141,837 | 49,176,631 | 3,791,993 095 1801 4,140 | 7827 
nn 31! 35,874 | 9,084,522 | 752,814 | 0-946 |1l-436| 3,760 | — 
1718:1718| „, 31 57,307 | 15,596,808 | 1,170,270 |101 |1175| 3015 — 
* „ 931 31,307 | 5,690,378 | 554,55) |132 1147 2,981 | 697 
A unexpired lease. a Train mile, 
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WITH THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN ITALY. 
BY OUR OWN CORRESPONDENT. 


The Paderno Power Plant. 


The works at Paderno are the outeome of the business 
carried on by the Italian Edison Company, who started in 
1883 with a steam generating plant in Milan. Twelve 
years later a concession was granted them for the utilisa- 
tion of the water power at Paderno. This had been origi- 
nally put forward by Engineer Enrico Carli, who, unfortu- 


mately, did not live to see his work completed. The 
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building is now ornamented over the main doorway by a 
marble tablet, which was unveiled during the recent visit 
of the Institution of Electrical Engineers, with an inseri 

tion to the memory and honour of Engineer Enrico Carli, 
as a mark of respect to his original work. The main ball 


of the building is 200ft. long by 63ft. wide, in which are 
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with hydraulic cement concrete mixed in a proportion 
of 5 to 1. Fig. 1 represents the construction through 
soft earth or through the rock; Fig. 2 shows the portion 
in tunnel. The velocity of the water in the canal reaches 
the high figure of approximately 10ft. per second. The 
total superficial area of the first basin near the weir 
is about 1,200 square yards. At the nt time four 
of the river 


caissons are being lowered on to the 
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Fre, 2.—Section of Canal in Tunnel. 


and gradually sunk, the water pressure being balanced 
by compressed air during the operation ; this will be pro- 
ceeded with until the solid rock is encountered. Upon 
these caissons a new weir is to be built, which will be 
1m. higher than the present. This will divert a sufficient 
additional quantity of water into the power-house canal to 


: N M — 
tn, 
— 


Fic. 3—Sectiun of the Penstock. 


now arranged seven turbo-alternators, manufactured by 
Messrs. Riva, Monneret, and Co. and Messrs. Brown, 
Boveri, and Co., with a rated capacity of 1,500 kw. each. 
The canal which conveys the water from the River Adda 
to the works has a length of 1j miles, of which is 
tunnelled through the rock, sufficient to give a capacity of 
nearly 750,000 gallons per minute. A large portion of the 
canal work is of the original design and work of Leonardo 
de Vinci. The open portions of the canal have been lined 


enable a further 6,000 h.p. to be employed at the turbines. 
Considerable additional work will also be necessary along 
the banks of the canal and in the tunnels to hold this 
additional quantity of water. An overflow is provided at 
the penstock by a system of steps and siphons to avoid 
any foam from the water that might result from a more 
direct discharge between the head and tail races, such 
foam in the neighbourhood of the high-tension alternators 
being most andosirabls and dangerous. A section of the 
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penstock is shown in Fig. 3, and a general plan of the | the machines, whence a rising main conducts the water 
arrangement in Fig. 4. The seven steel tubes, having ' to the turbine. The arrangement is clearly indicated in 
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an internal diameter of 4ft., are taken below the floor 
of the main building and between the foundations of 


Fig. 5, which gives a transverse section of the works. The 
‘turbines are fitted with governors maintaining constant 
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speed within 2 per cent. under normal working conditions, 
and within 4 per cent. under a 25 per cent. variation of 
load. To facilitate putting the machines in parallel, small 
electric motors are mounted on the governor standard and 
connected to the link motion, the motors being controlled 
from the switchboard, thus enabling any necessary varia- 
tion to be made to 5 with the indications of the 
voltmeters. The nor speed is 180 revolutions per 
minute. z M 

The three-phase alternators constructed by Brown, 
Boveri, and Co. are driven direct by the turbines. The 
rotating magnet has 28 poles, giving a resulting frequency 
of 42 per second; the magnet coils are wound with copper 
strip lin. by Jin. bent raund the formers in the direction 
of the major width, the turns being separated by paper 
insulation, the whole put under sufficient pressure to give 


j 


| discussion. A side elevation of the alternators is shown 


in Fig. 6, and a section in Fig. 7. 
( To be continued. ) 
——É€—Á—— uet 


A STUDY OF THE PHENOMENON OF RESONANCE 


IN ELECTRIC CIRCUIT BY THE AID OF 
OSCILLOGRAMS.* 
| BY M. B. FIELD, M. I E.E., A. M. I. C. E. | 


My subject is more particularly some aspects of eleo- 
trical resonance which occurred to me on observing the 
shape of the E.M.F. wave of the 2,500-kw. generators of 


the Glasgow Corporation tramways department. These 


Fig. 6.—8ide Elevation of Altermator. 


the winding compactness and solidity to withstand the 
peripheral speed of 2,500ft. per minute and the resultin 

centrifugal force. The high-tension winding is ani 
through micanite tubes iin. diameter, which project 
nearly 3in. beyond the core to avoid possibility of spark- 
ing to the frame, whilst a distance of 52in. is given between 
each of the adjacent coils. As the energy is generated in 
these windings at a pressure of 13,500 to 14,000 volte, there 
is good reason for giving ample space in every direction ; they 
have actually been worked on test up to 25,000 volts. The 
exciters are mounted on the same shaft, and each supplies 
direct current exclusively to its adjacent alternator. This 
has several disadvantages, particularly in the event of any 
variation of speed, and for an installation of such large 
dimensions a separate direct-current exciting plant would 


appear to be the far better arrangement, at, however, a | 


somewhat higher cost, which is too frequently a considera- 
tion that has to be weighed when such matters are under 


curves were depicted on the tracing desk of one of those 
beautiful instruments invented by Mr. Duddel—viz., the 
high-frequency pattern of oscillograph. 

At first I contented myself with merely tracing on paper 
the curves thrown upon the disc of the apparatus. en, 
however, I wished to obtain curves which were to play an 
important part in some of the official tests of the Glasgow 
plant, I considered this method too inaccurate, and had 
constructed several special dark slides in which a bromide 
paper or sensitive film could be stretched round a glass 
shaped to the proper curvature, and by means of which 
records could be taken photographically and the human 
element obviated. These dark slides were cheap to construct, 
and very useful, and were used almost entirely in the 


experiments I am about to describe. 


ig. 1 is a drawing of the dark slide, which is self- 


* Paper read and discussed before the Glasgow Local. Section ef the 
Institution of Electrical Engineers. ae 
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explanatory. In using these, of course, all stray light 
must be screened off to obtain the best results; and in thi 

connection I found it useful to employ a screen (S, Fig. 2) 
to cut off all light from the bright lacquered parts of the 
oscillograph. Many of these are best painted with a 
dead black paint, while it is of the highest importance to 
entirely cover the bright steel face containing the saw-cuts 
in which the vibrating strips are set. I found it advan- 
tageous to make several slight modifications of this kind 
in the apparatus as supplied by the makers in order 
to obtain the best results with the dark slides above 
mentioned. 

It may be of interest to call attention here to a few of the 
idiosyncrasies of the type of oscillograph employed. In 
the first place, I experienced considerable difficulty due to 
the shifting of the zero of the vibrating mirror. The 
apparatus contains a fixed mirror which gives a fixed zero 
line, and it is necessary to adjust each of the vibrating 


halved and a corrected zero line drawn in, the positive 
half-wave was then reversed and substituted for the negative 
half, thus almost entirely eliminating the above-mentioned 
effects. This, of course, would not be permissible where 
the positive and negative half-waves were of different shape. 
I may say that all the curves here reproduced have been 
uncorr. in this manner. 

Another difficulty I experienced was due to the violent 
hunting of the 5 motor when running under 
abnormal conditions. nder these circumstances two 
distinct waves would be apparent on the photograph, 
representing the limiting positions of the actual wave 
which projected on the screen was shifting backwards and 
forwards with great rapidity, instead of being stationary, 
as it should have been. Sometimes this hunting was 
caused by the variation of load on the oscillograph motor 
the tension of the spring oe the mirror varying 

m zero to a maximum in each revolution). 


| 
E ql 


- ^ @ 
5 o -o- om om e — m om 
oee = 
- —— — — aeoe 
- 


D tt 
\ 
f ' 


—— — 
2e... 


ae 7 
J 
wou POP. 
LI 


Fig. 7. —Section of Alternator. 


mirrors so that the base line (they project when no current 
is flowing through them) coincides with the fixed zero line 
After the strips have been in circuit for a short while, 
however, I found frequently that the zero line had shifted, 
which produced the apparent result of larger positive 
half-waves than negative half-waves, or vice versd. Again, 
there is & tendency for the cam which vibrates the 
mirror to wear, and the test wear occurs towards the 
end of the motion, since here the pressure on the cam is 
greatest. This wear affects the horizontal, but not the 
vertical, displacement, the latter still being directly pro- 
portional to the current flowing. In some cases, therefore, 
where the positive and negative half-waves were obviously 
identical, I found it advantageous to apply a correction in 
the following way. Two lines were drawn parallel to the 
fixed zero line touching the highest point of the positive 
and negative waves the distance between these lines was 


Curve I. represente the E.M.F. curve of the system under 
normal load conditions, with one 2,500-kw. generator only 
running on the load, and supplying 245 amperes per phase. 
The generators are 6,500-volt, three-phase, 75 revolutions 
per minute machines, with stationary armatures having 
two slots per pole per pias and 40 poles. Curve I, as 
also practically all oscillograms reproduced in this paper, 
was taken from the low-tension side of a bank of trans- 
formers in one of the sub-stations; there were thus a 
bank of transformers and a high-tension three-core cable 
intervening between the oscillograph and the generator 
terminals. 

I fully recognise that it would have been more to the 

int had some of my measurements been made in the 
igh-tension circuit itself. I even constructed a resistance 
to insert in one of the legs of the armature winding, and 
took a tapping off one of the coils near the neutral point, 
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as shown in Fig. 3. It was my intention to connect the 
neutral point of the generator to earth during these experi- 
ments in order to secure safety, it being normally insulated 
from earth. I had not, however, the same facilities in the 
power-house as in the sub-station, and unfortunately did 
not conduct any riments in the former place. The 
arrangement generally adopted was that shown in Fig. 4: 
The transformer groups consist each of three 200-kw. 
ingle-phase e connected A - system, and 
loaded on rotary converters. The high-tension cables are 
as follows: 


To Sub- station > four three-core eii; Length 5 yards each. 
e in, — 


TY »" » =4, ET) 
57 0 T lin » = 5,899 T) 
» D 57 Iin. 77 = 2,286 T 

E , '15in, ) = 5,605 » 


An examination of Curve I. will show at a glance that 
there are harmonics of a high order présent in the wave 
form. Curve II. represente the voltage and current 
wave forms taken from the low-tension side of one of 
the 200-kw. transformers tially loaded on a water 
resistance. It will be noticed that for clearness the current 
wave has been reversed, that there is apparently no phase 

isplacement, and that the harmonics of the current wave 
follow closely those of the E. M. F. 

Assuming we can represent the E.M.F. wave by the 


en. eer NEU) (1) 


^ being the natural frequency of the system—i.¢., 25 cycles 
per second—-and the summation being extended to all terms ' 


obtained by giving i successive integral values from 1 
upwards, then the true voltmeter reading of E, or the 
effective volte, will be 

icut 2 

z (2) 

and provided the water load acts asa true non-inductive 
resistance, and one without capacity—i.c, provided no 
periodic storage and discharge of energy occurs in the 
water resistance— the current will be expressed by 


g Es ein (m infia) (3) 
and the true ammeter reading by | 
1 SE? 
f Y -PTE (4) 


. The products of the ammeter and voltmeter readings 
will then be 


\ zn = (E. (5) 
The instantaneous value of the watts, obtained by 


multiplying the instantaneous values of voltage and 
current strength, is 


g ( k. ein (rintt eh . . (6) 


direct - ourrent ioa gs 
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the average value of this, or the true wattmeter reading, 
is, of course, Pan represented by the expression (5); in 
other words, if the load be a pure ohmic resistance, the 
product of true volts and true amperes represents true 
watte, no matter how irregular the wave-shapes may be. 

Now the value of (2) may be obtained from the 
oscillogram of the voltage by taking the square root of 
the average value of the squares of a number of equi. 
distant ordinates. Similarly, the value of (4) may be 
determined from the current ueni qr Multiplying 
these together we obtain the value of (5). The average 
value of (6) may be determined by first multiplying the 
ordinates taken from the ourrent and voltage oscillograms 
and then taking the mean. To test the water load, as also 
the oscillograp 
(2), (4), (5) and the average value of (6), as described from 
the oscillograms, and in every case obtained agreement 
within 1 per cent. It is clear that, had the load 
any properties of the nature of self-induction or capacity, 
or if such factors existed in the oscillograph itself, such 
agreement; would not have been obtained. 

It was natural to enquire what effect the harmonic or 
ripple in the E.M.F. wave would have on the vol at 
the ro direct-current brushes. To show this I drove 
the oscillograph motor from the rotary slip rings, connected 
one strip across the direct-current brushes, and one strip 
between one slip ring and one direct-current brush (see 
Fig. 5). The result was Curve III. A distinct ripple was 
observable in the direct-current ips under normal load 
conditions, and by comparing it with the wave-length of 
the undulating wave, we find the number of ripples in the 
riod is 12 ; in other words, there 
is an alternating E . of 300 cycles superimposed upon 
the direct-current voltage of 500 volta. 

It is clear that the E. M. F. between one slip ring and 
one commutator brush will be an undulating E.M.F. either 
wholly as ie or wholly negative. If the negative direct- 
current brush is at zero potential, and provided the rotary 
is on load and the brushes are in the neutral position, clear! 
every other point in the armature, if not at zero potential, 
must be between zero and the potential of the + direct- 
current brush. Now, each slip ring becomes connected 
directly to the + and — brush alternately once per cycle, 
hence shape of wave. 

Until I saw this experiment I had half doubts that the 
ripples in the alternating-current voltage were introduced 
by the oscillograph itself. When, however, I ran a rotary 
as a double-current generator, self-excited, driving it by 
means of its starting motor, the direct-current voltage 
shown by the prea ae was a perfectly straight hori- 
zontal line, and the alternating-current wave was entirely 
devoid of ripples except of a very much higher frequency 
and small amplitude.* (See Curve IV.) 

The process of paralleling could be watched on the 
oscillograph screen, and a most fascinating sight it is to 
watch the direct-current voltage spring from the straight 
line to a wave with ripples along the whole length, and 
then to see the main wave instantaneously straighten out, 
the ripples only remaining as the rotary is pulled into the 
correct phase. The instantaneous formation of the ripples 
on the alternating-current curve can in like manner be 
watched. 

It was easy, however, to demonstrate the existence of 
the direct-current ripples independently of the oscillograph, 
and for this purpose I drove one rotary by an independent 
motor as & direct-current generator, and a second rotary 
parallel with the power station in the usual way. The two 

+ brushes were connected together, and the negative 
brushes through a hot-wire voltmeter in parallel with a 
Weston. The excitation was adjusted till the latter volt- 
meter read zero; the hot-wire instrument, on the other 
hand, indicated 12 volts. The latter instrument was, of 
course, merely measuring the square root of the mean 
square of the ripple. | 

This corresponds to a total fluctuation from crest to 
hollow of 54 volts, or, say, under normal running conditions, 


* From Curve IV. it appears as though there were 55 or 57 ripples 
per period. It may be euer out that the armatures of these 
rotaries are six polar, and have 108 slots, this apparently correspond. 
ing to the number of ripples in the oscillogram, 
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I obtained arithmetically the values of 
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6:8. I have tried to filter out the alternating component 
of the direct-current voltage, and transform it up, by 
paasin 
neutralising the magnetic saturation created by the direct- 
current component by a current from a battery, but I have 
not succeeded in doing it. 

If I could have borrowed a 500-volt accumulator battery 
in order to oppose it to the direct-current voltage of the 
rotary, I think I could have obtained a considerable 
500-eycle current through the battery. As I shall show 


afterwards, I am able to accentuate these direct-current 


ripples considerably under special circumstances, 


I further observed the current flowing into the direct- 
current feeder circuits of the tramway system, but could 
find practically no trace of a ripple at all. The loss in 
outside circuits due to the ripple was, therefore, negligible. 

If we took the square root of mean square of the voltage 
ripple as 3 per cent. of 500 volts, and the current ripple in 
proportion—viz., 3 per cent.—and if we assumed that the 
whole of this alternating-current component was wasted in 
heat, it would represent merely nine units in 10,000. 
J am, therefore, justified in saying that under normal 
conditions the loss due to the direct-current ripple does 
not amount to 1 per mil. | | | 


it round one winding of a static transformer, 
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There is no doubt that the source of these ripples lies in 
the teeth of the generators, there being 12 teeth per period 
and 12 ripples per cycle superimposed on the direct-current 
voltage. The ripples exist in the high-tension vol 
pass through the transformers, through the rotaries to the 
direct-current side, and (if other rotaries be run as motors) 
from the direct-current 'bus bars the ripples reappear at 
the alternating current slip-rings. It seems impossible to 
get rid of them by filtering them out. We have already 
disposed of the suggestion that they originate in the rotaries 
themselves. I think no one will venture to assert that the 
transformers manufacture them. One way to decide that 


AA A E 


Fig 15 (6). 


Fig del. 


Fig. /$ (c), P g 


point would be to connect the oscillograph direct in the 
high-tension circuit ; although I have not done this, I have 
another proof (although to my mind no proof is necessary), 
and that is, when one generator only is running in the 
power-house the ripples are always present, though some- 
what wavering at times—when two generators are running 
in parallel the ripples often alternately appear and dis- 
appear with a regular periodicity lasting several seconds. 
This is evidently due to the swinging of one generator 
relatively to the other; when exactly in phase the nip 
appear, when displaced by half the wave-length of the 
ripple they practically disappear. The same thing h&ppena 


THE ELECTRICAL ENGINEER, MAY 15. 1903 


79b 


with the ripples in the alternating-current voltage. I 
have seen an almost rounded alternating-current voltage 
eurve suddenly and jump into peaks as one generator was 
switched out of parallel. 

Granting, then, that the generator E.M.F. wave 
possesses such high harmonics, and the back E.M.F. of 
the rotaries is a smooth wave (as, indeed, one would 
expect from such a type of armature, and as is shown 


e 


4 * 
F \ 
E MFP WAVE-ONE CENERATOR 
> NORMAL TRACTION LOAD 295 AMPS Pen PHASE 


CME. ana CURRENT WAVES FOOI TRANSFORMER 
ON WATER LOAD 


absorb or equilibriate the difference of voltage. Curves V. 
to IX. show this clearly. In the latter case the rotary 
was running unloaded under condition of minimum arma- 
ture current. It will be seen that the amplitude of the 
ripples of the current waves seems larger than that of the 
main wave itself, the latter being scarcely distinguishable. 
It is interesting to note that the current wave is rippled 
more uniformly than the voltage wave. | 
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to be the case in Curve IV.), it is evident that the 
rotary can supply no back EM.F. to equilibriate the 
ripples of the applied E.M.F. What must happen in 
such a case: is that when the opposing E.M.F.’s do not 
balance owing to a ripple in the one and not in the other, 
a. wattless—which I afterwards call a self-induction— 
current must rush in or out of the rotary, which will 
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The main drift of the first portion of this paper is to 
discuss the conditions under which resonance may occur 
with one of the higher harmonics of the E. M. F. wave 
introduced by the partieular form of toothed armature in 
use at the power station. Let us first examine the con- 
struction of the armature. . Fig. 6 is reproduced from a 
scale drawing of the armature slots and field-magnet pole- 
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shoes. From an examination of this figure it will be 
obvious that the magnetic flux must be constantly shifting 
backwards and forwards along the pole-face as tooth by 
tooth of the armature is passed. It does not necessarily 
mean that the total flux through the field system fluctuates, 
but that this flux emerges from the pole-face in “tufts” 
opposite the armature teeth, and that these tufts of mag- 
netism are dragged backwards, and spring forwards along 
the pole-face according as the magnetic reluctance is 
‘changed at different parts of the same by the change of 
position relative to the armature teeth. The poles are 
champfered off so as to avoid as far as possible change of 
total flux through the field system. I do not think this 
goos on to any marked extent; it would be possible to 
etect such periodic changes by looking for fluctuations of 
exciting current. This could be done by suitably insert- 
ing the oscillograph in the exciter circuit.“ On the other 
hand, an examination of Fig. 6 would lead us to expect 
six more or less sudden irregularities or excrescences per 
half-wave of the curve representing total threading of 
magnetic flux by the armature coils. This does not mean 
a twelfth harmonic ; an even harmonic would be impossible 
with such a generator—it would mean that the positive 
half-wave was of a different shape from the negative half, 
and the right-hand half of each half-wave was of a different 
shape from the left-hand half. This, of course, with such 
a generator is impossible. f 
ig. 7 shows a wave built up of a fundamental and a 
twelfth harmonic, but in the case in question we should be 
more nearly correct in approximating to the wave, which 
represents threading of magnetic flux,t by adding a 
fundamental and a ripple, the ripple being wholly positive 
during the positive half period, and wholly negative during 
the remaining half period. 

Now, it is instructive to study this case, but to simplify 
matters we will assume that the ripple between o and r 
can be represented as a (1— cos 12 kt), and between r and 
2 m as — a(l — cos 12.41). The fundamental term is 
FN sin kt (FN being the maximum interlinkage of flux 
with armature winding). 

Now, we can quie easily split this up into a Fourier's 
series; the amplitude of the p sine term will be pro- 
portional to$ 


Ji (v) - fy (9) 
and of the p™ cosine term to 


f; (7) - fa (0). 
Where f, (kt) represente 
2 Y. x dr cos (p + 12) ki 
Ja cos 12 kt) sin p kt dt or F 
cos ( p — 12) kt 
2(p-12)k' 
and f, (kt) represente 
: I... , _ Bin (p 12) kt 
— * kt di or —- F 
Ja cos 12 kt) cos p . 2012) 
sin (p — 12) kt 
2 (p—12) k ` 


If p is even, cos (p +12) r= +1. 
If p is odd, cos (p +12) r= —1. 
If p is odd or even, sin (p +12) 7 — 0. 


* I have tried this experiment under difficulties, and certainly 
detected slight and ape periodic fluctuations in the exciting current. 
The experiment is well worth repeating, however, my results being by 
no means conclusive. 

t In making this statement I am leaving out of account all 
extraneous effects, such as hysteresis in the armature teeth, cross 
magnetisation, etc. Later on we find curves in which tlie right and 
left halves are different owing to some such effects, in all probability. 
I mean here that, provided the winding, slots, pole-pieces, ete., are 
symmetrical, the process of the flux cutting into an armature coil 
must be the exact reverse of cutting out of a coil ; moreover, the flux 
from an 8 pole must of necessity cut in and out in the exact manner 
as does the flux from the N pole. 

+ By threading of magnetic flux I wish to indicate the sum total of 
the magnetic flux interlinked with each turn of the armature winding. 

8 The full expression is, of course, | 


(AG) (0) FH [ Am (x) } 
which in out case is 2 [/i (r) Vi ()]. 


OO G = zim) where p is odd ; 


Ji (v) Fi (0) =0 » even ; 
fa (7) = (0) =0 » odd or even. 


This shows us that in this expression the odd harmonics 
only enter in, and they are all sine terms. 


The term 1 in the above expression really represente the 


p 
"ioc of the p harmonic of the square dotted curve 
in Fig. 8, while — p/(p? —144) is the amplitude of the same 
harmonic corresponding to the ripple alone. 

Now p/(p? — 144) becomes infinite when p —12, as p can 
only have odd integral values we see that the 11th ind 15th 
harmonics are the most important. 

The relative amplitudes of thé harmonics in the expres- 
sion for E.M.F. are obtained from those representing total 
interlinkage of flux by multiplying by the corresponding 


order of harmonic. This has been represented in the 
following table : 
lux. E.M.F. 
7th harmonic, +} + 5% 1500 1°05 
9th , $ + Ps o ernn 2°27 
llth „, Fr +H = 569» 6°25 
13th , Pr — BE = 4 4 - 5°75 
th ., ty f= uere -1'78 
17th T ty - MNT O59 ~1°00 


We may say generally that the most important har- 
monies where there are g teeth in the generator per pair 
of poles are the 

(q - 1) and the (2 1). 


The question now arises whether 12 ripples in the direct- 
current voltage per cycle are consistent with an 11th and 
13th harmonic. I think so. If we consider the 13th harmonic 
occurring similarly in the three phases, A, B, C, then the 
harmonic in phase B will be 120deg. of its own period in 
advance of the harmonic in A. Similarly the harmonic 
in C will be in advance of that in B by 120deg. This 
means that we have a true “three-phase ripple " advanci 
in the same direction as the main wave, but with 15 times 
the velocity. Now, look at the 11th harmonic. In phase B 
it will be z period in advance of that in A; similarly C 
will be 2 period in advance of B. This, again, will form a 
“ three-phase ripple,” but retreating this time with 11 times 
the velocity of the main wave. t does this mean in 
the rotary converter? The armature is rotating, say, at 
n revolutions forwards ; the three-phase current in it pro- 
duces a backward rotating field of s n, relative to the 
armature, or at rest relatively to the field system. The 
13th harmonic, travelling 13 times as fast and in the same 
direction, corresponds to a rotating field revolving at a 
speed of (13 — 1) times that of the armature relative to the 
fixed position of the brushes, while the 11th eic yiii sid 
duces a field rotating in the opposite direction, and theretore 
with (11 + 1) times the sp 
the fixed frame of the rotary. 

Both of these harmonics will therefore have the effect of 

roducing 12 ripples per cycle in the direct-current voltage. 

he same argument could not be applied to the 17th, 19th, 
or any other harmonics ; if, therefore, for any reason these 

redominate, we should expect the direct-current voltage 

ine to be somewhat broken and jagged. In this connec- 
tion refer to Curves X. and xil, and compare also the 
undulating voltages. 

in, if we assume that (due to the changing etic 

reluctance of the circuit as the pole assumes different 
positions relatively to the armature teeth) fluctuations in 
the total magnetism emerging from the polar surface are 
introduced, we can imagine that the field system is giving 
rise to a constant, plus an alternating, flux. This alter- 
nating flux will have a frequency of g ~~ where ~~ 
equals the frequency of the generator. This alternating 
flux is, moreover, equivalent to two rotating fluxes rotating 
forwards and backwards with g times the velocity of the 
field system. If we add the rotation of the field system, 
we have a main or fundamental field rotating at, say, unit 
speed, a forward diee field at q + 1, aad a backward 
rotating field at a speed of g—-1. Hence variation of total 
flux will likewise give rise to the 11th and 13th harmonics, - 


(To be continued. ) 


of the armature relatively to 
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NOTES. 


King’s College, London.—The forty-third annual 
dinner of the above college will be held at the Holborn 
Restaurant on Monday, June 22, with the Right Hon. and 
Right Rev. the Lord Bishop of Exeter in the chair. 


Wireless Telegraphy and Lightships.—In the 
House of Commons on Wednesday, Mr. A. Bonar Law, 
replying to Mr. Doughty, said negotiations were in progress 
for fitting a certain number of light vessels in the London 
district with apparatus for wireless telegraphy. The 
matter would be pushed on with the least possible delay. 


Birmingham Local Section.—Mr. D. K. Morris, 
the hon. secretary of the above section of the Institution 
of Electrical Engineers, has arranged a visit for Wednesday, 
the 27th inst, to the works of the Midland Electric 
Corporation for Power Distribution, Limited, at Ocker 
Hill, near Wednesbury. The opportunity will be taken 
to inspect the Bilston sub-station also. On arrival back in 
Birmingham the annual general meeting of the section 
will be held, when the list of officers for the ensuing 
session will be announced. 

Electrical Engineers Volunteers. — The distri- 
bution of South African war medals to those officers and 
men of the Electrical Engineers (R.E.) Volunteers who 
served in the late war has been fixed to take place on 
Monday next at Headquarters, Regency-street, West- 
minster. The interesting proceedings are, timed to com- 
mence at 9 p.m., but visitors are requested to be in their 
places as soon after 8.45 as possible. Major-General W. T. 
Shone, C.B., D.S.O. will make the distribution, and he 
will be supported by Lieut -Colonel R. E. Crompton, C.B., 
Major R. S. Erskine, and the other officers of the corps. 


Royal Institution —On Tuesday next (May 26), at 
five o'clock, Prof. Edmund J. Garwood delivers the first of 
two lectures at the above institution on The Work of Ice 
as a Geological Agent.” On Thursday, at the same hour, 
Prof. J. A. Fleming commences a course of two lectures 
on “Electric Resonance and Wireless Telegraphy,” and on 
Saturday, at three o'clock, Prof. S. P. Thompson begins 
a course of two lectures on ‘The De Magnete’ and its 
Author.” The Friday evening discourse on May 29 will 
be delivered by his Highness the Prince of Monaco on 
“The Progress of Oceanography,” and on June 5 by Prof 
H. H. Turner on The New Star in Gemini" The extra 
discourse on June 19 will be delivered in French by Prof. 
Pierre Curie on the subject of Radium." 

German Electrical Industry.—Recent statistics as 
to the profits of the leading industrial undertakings in 
Germany for 1902 show that the average dividend paid by 
the electrical enterprises in that year was 4°13 per cent., 
as compared with 5:92 per cent. in 1901. In machine 
manufacture the rate in 1902 was 4°77 per cent., as 
compared with 6°13 in 1901. The electrical figures are 
understood to apply to manufacturing enterprises as 
distinguished from local companies, but this is not 
specifically stated. It is generally believed that the 
turning point in the business depression in Germany 
has been reached, if not passed. Many companies 
which had fallen into financial difficulties have been 
reorganised and put once more upon a stable foundation. 

Manohester Corporation.—Theso-calledimmoralities 
of the Manchester Corporation are a favourite theme for 
discussion with certain of the Radical daily papers in the 
district. We trust that the programme of the annual 
smoking concert of the Corporation electricity works will 
not get into the hands of the editors of these con- 
temporaries. The programme is headed Moderation is 
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True Temperance,” and yet contains no less than 40 items, 
ending with the humorous song entitled “Surely Not.” 
We note that Mr. G. F. Metzger, the chief engineer, took 
the chair, and that another motto appears at the bottom 
of the front page which says, Never leave until to-morrow 
what you can drink to-night.” The economical senti- 
ments displayed in this were, we understand, fully con- 
formed to. | 

Motors for New York Subway.—Quite uninten- 
tionally we made an unfortunate inaccuracy in our note 
under this heading last week. From the source of our 
information we were led to believe that the whole of the 
motors for the New York Subway were being supplied by 
the Westinghouse Company, of Pittsburg. This, however, 
is not quite the truth of the case. The contract, it appears, 
was divided between the Westinghouse Company and the 
General Electric Company of America, so that half the 
motors are being supplied by the former and the other half 
by the latter. In addition, the General Electric Company 
are furnishing all the multiple-unit contro] equipments for 
the trains, the contract for which was only secured after 
severe competition and exhaustive examination into the 
merits of different systems. 

Institution of Electrical Engineers.—The Presi- 
dent announced at the last ordinary meeting of the 
members for the present session that the annual general 
meeting on the 28th inst. would be held in the new offices 
of the Institution in Victoria-street. The apartments here 
are really spacious, and there is ample accommodation for 
holding a meeting of this character within their confines. 
Members will thus be afforded an excellent opportunity of 
viewing the new offices, and in the hope of inducing a 
larger attendance than has heretofore been the case at the 
annual meetings, the proceedings are timed to commence 
at 5 o'clock instead of at 8 O clock, as has previously been 
the rule. As Mr. Gray said, it is not convenient to intro- 
duce a subject for discussion at this meeting, and it is 
thought that the new hour will meet the convenience of 
the members generally. 

Photography by Human Rays.—A brief telegram 
from New York states that Prof. Arthur W. Goodspeed, 
of the University of Pennsylvania, has discovered a 
hithertó unknown ray, which, emanating from the human 
body, is strong enough to take photographs.  Róntgen- 
ray photographs, which ordinarily require an exposure of 
half an hour, can be taken in five minutes with the applica- 
tion of the new principle. This discovery was communicated 
to the American Philosophieal Society on Friday night, 
when photographs taken by the light from the hand were 
exhibited. Prof. Goodspeed explained his discovery as 
follows: All matter absorbs radioactive energy in waves 
of varying lengths, and gives off the same energy in waves 
of changed length. The energy thus transformed is 
characteristic of the matter that gives it forth. The 
human body gives out rays with comparative freedom and 
force.” We await further details with considerable 
interest. 

Institution “Journal.”—-The May issue of the 
Journal of the Institution of Electrical Engineers opens 
with the proceedings at the meeting on Feb. 26, when Mr. 
Stöttner read his interesting paper on The Nernst Lamp.” 
This is reproduced in full, together with the discussion, 
and is followed by abstracts of the annual addresses of the 
chairmen of the Newcastle, Birmingham, Manchester, and 
Leeds Loca! Sections—viz., Messrs. J. H. Holmes, Henry 
Lea, H. A. Earle, and H. Dickinson respectively. This 
issue also contains three papers that have been read before 
local sections, together with the discussions—.c., “ Experi- 
ments on Synchronous Converters,” by Mr. W. M. Thornton 
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(Newcastle Section); Railway Block Signalling,” by Mr. 
J. Pigg (Newcastle Section); and Motive Power Supply 
from Central Stations,” by Mr. R. A. Chattock (Leeds 
Section). A very interesting volume is concluded by an 
original communication from Mr. A. Russell on “ Mean 
Horizontal and Mean Spherical Candle-Power.” 

Military Wireless Telegraphy.— The first consign- 
ment of portable wireless telegraph carriages and equip- 
ment is now on its way from Germany to the United 
States, where they will be employed by the Army Signal 
Corps. The system adopted by the United States Govern- 
ment is the Braun system, which achieved excellent results 
in the last German military manœuvres. The apparatus 
will be mounted on motor-driven carriages which are 
specially adapted for use on the mountainous western 
regions of the United States. The air wire is elevated by 
means of a small captive balloon, as was the case in the 
recent military experiments in wireless telegraphy at 
Aldershot, or by a kite if the weather be favourable. It is 
of interest to note that this is the first serious attempt on 
the part of the United States Government to employ wireless 
telegraphy in its army manceuvres. Some good experience 
on active service should be gained in the Philippines, where 
we understand several sets of portable Apperasus will be 
dispatched in due course. 

London Electricity Supply Undertakings The 
statistical officer of the London County Council has 
prepared an analysis of the accounts of the electricity 
supply undertakings established in London, together with 
miscellaneous statistics relative to the area of supply, 
capacity, output, charges, etc., of each undertaking for the 
year ended Dec. 31, 1901, in cases where the undertakers 
are companies, and to March 31, 1902, in those cases where 
the undertakers are the borough councils. The informa- 
tion is somewhat late, but this is principally due to the 
delay which has occurred before the publication of some of 
the borough councils’ accounts. ‘Also the respective borough 
councils and companies concerned have been given time to 
examine and check the figures given in this analysis, so 
that it is a true and faithful record of the positions of the 
several undertakings in the periods named. As the analysis 
deals with a matter of interest to the consumers of electric 
current generally, it has been decided to place it on sale by 
the Council's booksellers at 4d. a copy. 

Requirements for Coherers.—Mr. G. T. Hanchett 
in the Electrical Review of New York sets out the require- 
ments for a good coherer as revealed by a series of 
‘experiments he has made of coherer action under the 
microscope. First particles should be impervious to 
oxidisation. This has been found to be necessary, as 
demonstrated by the permanent character of the exhausted 
coherer compared to that of the open type. In the second 
place, the particles should be as light as possible in order 
that they may more quickly and thoroughly respond to 
the minute forces which tend to rearrange them. 
Aluminium would be an ideal metal for this purpose 
were it not for the fact that it rapidly, in fact, almost 
instantly, acquires an oxide coating which, though very 
thin, is sufficient to destroy the efficiency of the coherer. 
Thirdly, the number of filings in the coherer should be the 
smallest possible. It is evident that a given amount of 
electrostatic force impressed on a large number of filings 
will not rearrange them so as to reduce sensibly their 
resistance as thoroughly as the same force exerted on a 
smaller number. 

Magnetic Deviation of Radium Rays.—Mr. E. 
Rutherford has recently discussed the question of the 
magnetic and electric deviation of the easily absorbed 
rays from radium. He states in his paper that hitherto 
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the a-rays emitted from radium have been regarded as 
not deviable by a magnetic field. He, however, using 
an exceedingly active sample of radium in a field of 
8,570 C.G.S. units, has obtained deviation of these rays. 
The amount deviated is approximately proportional to the 
field, and the deviation is very slight compared with that 
of the cathode rays, for whereas under the experimental 
conditions cathode rays would have described an 
arc of about 0-Olcm. radius, the arc described by the 
a-rays had a radius of about 39cm. The direction 
of deviation is opposite to that of the cathode rays, 
and the a-rays, therefore, consist of positively-charged 
particles. Deviation was also obtained in an electric field. 
The author calculates that the value of H p, where H is 
the strength of the field and p the radius of curvature of 
the path of the rays, is about 390,000, and the velocity 
of the rays is hence about 2:5 x 10°cm. per second, 
whilst the ratio of the charge to the mass of the carrier is 
approximately 6 x 10°. 

Electrical Indicator Apparatus.—Some novel elec- 
trical devices have been adopted just lately on the premises 
of the Cardiff Pure Ice and Cold Storage Company. One 
of these is an electric lamp indicator, the connections of 
which are such that immediately the door of any one of 
the cold storage chambers is opened the corresponding 
lamp on the indicator board is lighted. By this arrange- 
ment the man in charge is able, without going into the 
rooms, to observe the actions of the workmen. Another 
novel device adopted is the joint invention of Prot. 
Callender, of Cambridge, and Principal Griffiths, of the 
South Wales and Monmouthshire College. It is an elec- 
trical temperature indicator, which automatically registers 
the temperature of the storage chambers. The arrange- 
ment is controlled from a switehboard, and by inserting & 
plug and pressing a button a person is able to read the 
atmosphere in any one of the 38 chambers. The varying 
degrees of heat and cold are conveyed by wires, which, 
by balancing one resistance against another, will reveal, 
with a specially arranged electrical thermometrical indicator, 
the exact temperature in any room it is desired to test. 
So far this apparatus has only been installed in one other 
factory in Great Britain. 

International Telegraph Conference.— As we 
have previously announced, the President of the Institution 
of Electrical Engineers is giving a concert on June 11 in 
honour of the visit of the foreign delegates to the Inter- 
national Telegraph Conference in London at that time. 
An exceptionally talented programme is being arranged, 
and an opportunity will be given the foreign delegates of 
hearing some of the foremost of concert-room performers 
in this country. The names of Mr. Ben Davies, Mr. 
Andrew Black, and Madame Clara Butt are household 
words among concert goers, and in addition to these Miss 
Marie Hall, the young violinist who has lately created 
such a sensation in the musical world, is down to appear. 


Sir Frederick Bridge, the organist of Westminster Abbey, 


is the conductor, and the orchestra of the Royal Choral 
Society has been engaged for the evening. Two of the 
best items on the programme will be contributed by the 
members of the Choral Society itself under the direction 
of Sir Frederick Bridge. It is fortunate that the Council of 
the Institution have engaged so huge a place as the Albert 
Hall for the concert, as otherwise there might be some 
difficulty in accommodating the iarge audience so excellent 
& programme and the interest in the occasion are sure to 
attract. 

Electrical Treatment of Cancer.—In the treat- 
ment of cancer and lupus by electrical means there are 
various methods that may be adopted, chief of which are 
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the X-rays and the Finsen light. Scientists and medical 
men alike are divided as to the relative merits of these 
methods, both of which, however, have already done much 
good work in the direction indicated. In our opinion the 
Middlesex Hospital has adopted the right course in erect- 
ing & temporary building for experimental work before 
proceeding to provide à permanent building, although 
this will certainly be done when funds and the requisite 
site become available. For the present, however, the 
attention of the authorities is being practically confined 
to valuable experimental work with the different systems 
whose claims would seem to give them a good chance of 
success in practice. The most successful application of 
electricity in the treatment of these diseases so far has 
been found to be by the X-rays. But even these, though 
more effective than the other methods, have not as yet 
cured cancer, properly so-called, though they have given 
much relief from pain and have hindered the progress of 
the malignant growth. Cases of rodent ulcer, however, 
have been treated with complete success at the Middlesex 
Hospital, whose future work and achievements will be 
watched with interest. 


German Wireless Telegraphy.—Official announce- 
ment is forthcoming to the effect that negotiations are pro- 
ceeding between the Siemens and Halske Company, of 
Berlin, and the Allgemeine Elektricitäts-Gesellschaft for 
the purpose of arriving at an agreement so as to exclude 
competition between the two concerns in the matter of 
wireless telegraphy. One of the companies controls the 
Braun-Siemens system and the other the Slaby-Arco method 
of wireless telegraphy. It is not stated that the two German 
companies have entered into negotiations with the Marconi 
Company on the same point. Shareholders in cable companies 
may derive much consolation from the statement that was 
made the other day at the meeting of the German Atlantic 
Telegraph Company. On behalf of the Board the belief 
was expressed that even if wireless telegraph messages 
could commercially be exchanged between America and 
Europe the system would not detrimentally affect cable 
telegraphy, on the ground that it did not afford certainty 
over such long distances ; also that an effective protection 
against the interception of wireless messages could never 
be attained. It was further contended that wireless tele- 
graphy would never offer competition against the cable 
companies, in view of the immense demands made upon 
the 14 cables between America and Europe, having regard 
to the speed and reliability of the transmission of the 
numerous messages which are exchanged within a short 
space of time. 

Resistance of Oils.—During the year 1902 Prof. 
John W. Langley carried out an important research on the 
electrical resistance of oils as affected by temperature and 
impurities. In the experiments a steady pressure of 2,400 
volts derived from a storage battery was applied through 
two copper electrodes in a metallie tank which eould be 
heated. A sensitive galvanometer was used to measure 
the current through the oil. The current was very small, as 
was to be expected, ranging from 000001125 to 0005 of an 
ampere. The distance between the electrodes was constant 
at lin. The effect of temperature in lowering resistance 
is apparent in all the experiments; also that its influence 
becomes very marked above 90deg., showing that incipient 
decomposition begins at this point. The resistance of 
linseed oil is exceptionally low, but the boiled oil is still 
lower, showing the effect of previous high temperature, and 
perhaps of the dissolved lead oxide which it contained. 
From numerous measurements made on some 25 specimens 
of oil, pure and adulterated, the following conclusions, 
which are published in the Electrical World, seem warranted: 


a signal failure. 


(1) that at ordinary temperatures the resistance of oils is 
extremely high; (2) that in order to have a high resistance 
the oil must be pure; (3) that the resistance grows less 
with the per cent. of impurity ; (4) that, within the limits 
of these experiments, the resistance is mainly of the nature 
of a contact resistance, and varies but slightly with change 
of distance between electrodes ; (5) that the resistance is 
not & direct function of the temperature, though it varies 


inversely with it in a general sense; and (6) that for tem- 
peratures above that at which marked decomposition of the 
oil sets in (150deg. C.) the resistance is practically . 
or approaches a constant. 


A Four-Celled Electric Bath. — Our e 


the Lancet this week illustrates a four-celled electric bath, 
which has been devised by Dr. C. E. Schnée, of Carlsbad. 
It has the advantage of allowing the patient to be in a 
sitting position and almost fully dressed while taking the 
bath. He sits in an armchair, which is capable of adjust- 
ment in a variety of positions, and places his four limbs in 
specially-constructed basins or small baths, two of which 
Stand on the floor, while the other two are placed on the 
arms of the chair. 
arms and the lower parts of his legs, and sits in the chair 
with each of these limbs in one of the baths. 
themselves are equipped inside with two carbon electrodes, 
which dip into the liquid. When the patient's limbs are 
immersed it is obvious that a current may be sent through 
his body in either direction from any bath to any other 
one, or even from any one to the other three collectively, 
so that a diversity of combinations is offered for the choice 


Thus the patient uncovers only his 


The baths 


of the medical attendant. These variations of directions 


are easily made by means of movable plugs fitting into 
holes in a switchboard, in addition to which arrangements 
are provided for measuring and regulating both the quan- 


tity of the current in milliamperes and its intensity in 
volts. The current is applied to the whole of the immersed 
surface of the bath, which for the upper limb might be 
186 square inches, and for the lower limb 217 square 
inches. Galvanic, faradic, or sinusoidal currents may be 
used. Dr. Schnée states that from the year 1896 to the 
end of last year he has treated 2,577 patients with the 
above apparatus. . 

Electrolysis.—Although there is no definite guidance 
for parliamentary committees either as to the acceptance 
or rejection of clauses sought to be inserted in private 
Bills by opposing parties, there is one point on which there 
might well seem to be a tacit agreement, and that is the 
question of electrolysis of gas and water mains. Last 
session the opinion of the parliamentary committees with 
regard to this matter was very freely indicated in the 
proceedings on the many electrical schemes which came 
before Parliament. In more cases than not the local gas 
and water companies opposed the applications for powers 
for electric lighting schemes or electric tramways solely on 
the ground of probable damage to their mains from electro- 
lytic effects, and, with very few exceptions, the attempt to 
get the insertion of protective clauses on this account was 
This year such attempts have been 
comparatively few in number, most of the gas and water 
undertakers having accepted the general feeling expressed 
by the parliamentary committees last session that the 
general law on this subject affords them ample and 
sufficient protection against possible electrolysis. It was 
easy to foresee, therefore, that the attempt of the Brighton 
and Hove Gas Company to get the insertion of a special 
clause in the Hove, Worthing, and District Tramways Bill 
before a parliamentary committee last week was doomed 
to failure. The gas company was moved to make the 
attempt probably by the fact that some three years ago 
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they obtained such a protective clause in connection with 
the Brighton Corporation Act, which conferred powers for 
the construction of works for electric lighting. The more 
recent decision of Lord Newton’s Select Committee of the 
House of Lords in the case of the tramways scheme, how- 
ever, may be taken to represent the general course now 
being pursued by the parliamentary committees in this 
matter. 

Electricity from Refuse.—At the request of his 
committee, Mr. A. J. Fuller, the borough electrical engineer 
of Fulham, has prepared a report on the working of the 
dust destructor in conjunction with the electric lighting 
undertaking in that important borough. This report shows 
that about 30,000 tons of refuse were cremated last year, 
and that 16,000 tons of clinker had to be barged away. 
It is explained that at least 10 per cent. of the weight of 
the clinker is due to the water used in cooling it. The 
actual cost of cremation comes out at 43d. per ton, of 
which 15:06d. is for interest and repayment of loan. The 
other items include 18:88d. for labour and 3-7d. for barging 
away the refuse. The repairs come to 2:02d. per ton and 
the management to 1:44d. Mr. Fuller points out that the 
life of the destructor is likely to be less than 30 years, and 
hence that a dspreciation fund should be started. The 
committee has received from the borough funds for cremat- 
ing the refuse 28. Id. per ton, which leaves a deficit for 
the year of £1,572. The most interesting part of the 
report is that which follows, in which Mr. Fuller makes an 
estimate of the value of the destructor to the electricity 
works as a steam raiser. In order to do this he credits 
the undertaking with the difference between the actual 
cost per unit for coal in Fulham and the average cost per 
unit for coal in other districts having electric lighting 
undertakings owned by the local authorities. He finds the 
average cost in seven other cases to work out at 1:05d.,, 
whereas the coal cost in Fulham last year was 038d. If 
the difference of 0°68d. be multiplied by the number of 
units, it shows that the refuse destructor saved the Fulham 
undertaking no less than £2,260 last year. If this amount 
be correct, the destructor is really working at a profit of 
£688. The engineer is also hopeful of considerably 
reducing the cost of dealing with the clinker and other 
waste materials in connection with the destructor. 

Theory of the Aluminium Anode.—A very pro- 
bable theory of the aluminium anode is suggested by 
Messrs. W. W. Taylor and J. K. H. Inglis in a recent 
paper, which is shortly abstracted in the Chemical 
Society’s Journal. The authors says that aluminium is 
rapidly attacked by dilute hydrochloric acid, very slowly 
by dilute sulphuric acid; addition, however, of a soluble 
chloride to the sulphuric acid produces violent action. 
It is further known that when aluminium acts as anode 
in a cell containing sulphuric acid or a sulphate as 
electrolyte, there is a very great resistance to the passage 
of the current, owing to the formation of an aluminium 
hydroxide film on the anode. The authors have studied 
the way in which the current in such a cell as that just 
described is affected by the addition of chloride, bromide, 
nitrate, acetate, chlorate, and thiocyanate, and, finding 
that addition of any of these (acetate excepted) led to the 
ready passage of a current, they suggest that a film of 
aluminium hydroxide is impermeable to SO,” and Al- 
ions. This would accord with the fact that when the 
aluminium is made the cathode in the cell above referred 
to, the current passes readily. By means of an aluminium 
hydroxide film deposited in a gelatine membrane, the 
rates of diffusion of potassium chloride, bromide, nitrate, 
chlorate, thiocyanate, and sulphate have been compared ; 
with the exception of the suphate, all passed rapidly 


through the film. It was found possible to reproduce the 
peculiarities of a cell with an aluminium anode by taking 
two platinum electrodes separated by an aluminium 
hydroxide film, the latter being deposited in the wall 
of a porous pot. Experiments were made to see whether 
the salts which affect the bebaviour of an aluminium 
electrode are also those which accelerate the solvent 
action of sulphuric acid on aluminium. Addition of 
potassium chloride very markedly increased the volume 
of gas liberated in a given time, but potassium bromide 
had very little influence on the rate of action 

Tramways and Level Crossings.—One of the 
most interesting points that has arisen so far this session 
in the parliamentary committee contests over new tram 
way schemes is the question of level crossings. In many 
country districts, and particularly in those districts most 
suitable for tramways, there are public roads crossing 
railways on the level, and naturally tramway promoters 
desire to take opportunity of these crossings to construct 
their lines across the railway metals at these places in 
order to avoid a more circuitous route or the expense of 
building bridges. This, however, the railway companies 
are determined to resist, basing their opposition on the 
ground of public safety. In the case of the Leigh (Lancs.) 
Corporation Tramways Bill, the railways concerned were 
successful in obtaining the rejection of the scheme solely 
on account of the proposal of the promoters of the 
line to cross the railways on the level. To show the 
inconsistency of parliamentary committees, however, the 
Wellingborough Tramways Bill, although opposed by the 
railways affected, has been allowed to proceed subject to 
the approval of the Board of Trade being obtained as to 
the method of crossing the railway. From the point of 
view of the public safety, there is a good deal to be said 
against sanctioning a tramway over a level crossing, but 
we suspect that this is only the means by which the 
railways, which find the electric tramways cutting into 
their revenue in all parts of the country, hope to obtain 
the rejection of new schemes. The question of public 
safety did not enter from the railway point of view when 
they themselves were asking for parliamentary powers to 
construct level crossings, and it is to be noted that these 
powers once granted cannot be revoked. The problem is 
one of serious moment to tramway promoters, as there are 
many schemes which could only be carried out remunera- 
tively if a level crossing over a railway be permitted. 


However, it is hard to see a way out of the difficulty, and 


doubtless many promising tramways will have to be dropped 
in consequence. 

Electrical Recovery of Copper and Nickel.— 
A new electrical method for the separate recovery of 
copper and nickel from ores has been patented in the 
States by Messrs. E. A. Sjóstedt and J. H. James. The 
novelty of the method does not lie in the application 
of any new principle, for the process consists, in 
outline, in dissolving the metals by sulphuric acids, 
electro- depositing the copper from the resulting 
acid solution with insoluble anodes, then making the 
solution ammoniacal, separating the iron by an air-blast, 
and finally depositing metallic nickel from the heated bath. 
In adopting this general procedure the inventors merely 
follow many earlier investigators, but their manipulations 
are given in detail by Mr. C. P. Townsend in the Electrical 
World, and are of interest. The bessemerised matt or 
roasted ore is treated for eight to ten hours with 40 per 
cent. sulphuric acid at the boiling point, and the resulting 
solution, containing the sulphates of nickel, copper, and 
iron, is diluted to a sufficient extent to retain the salts in 
solution after cooling, the acidity being thereby reduced 
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below 3 per cent. Copper is now deposited, using copper 
cathodes and insoluble anodes (graphite or platinum) and 
a current of 8 ampere per square decimetre, the elec- 
trolyte being agitated meantime by a current of air. The 
separation of the copper is continued so long as the deposit 
is of good physical character, and the solution, the acidity 
of which has been increased in proportion to the quantity 
of metal separated, is then returned to the ore ; after being 
thus strengthened the deposition of the copper is con. 
tinued, this alternate deposition and solution being repeated 
until the liquid is sufficiently concentrated in nickel. 
Thereupon the copper is completely separated, the last. 
traces being removed, if necessary, by filtering through a 
bed of sulphide of iron or nickel; the solution is nearly 
neutralised by caustic soda, then rendered ammoniacal, and 
the iron precipitated by a blast of air. The nickel is now 
deposited from the resulting neutral or slightly ammoniacal 
solution with insoluble anodes and nickel cathodes, the 
solution being agitated and heated by a blast of hot air 
During the deposition of the nickel a current density of 
'6 to "9 ampere per square decimetre is maintained. 


Reyal Society Conversazione.—The exhibits at 
this year's conversazione of the Royal Society were 
probably more numerous than the average at previous 
functions, and had a wider range of application than those 
of last year. Chief among the exhibits in the department 
of electricity, to which due prominence was given, was the 
new coherer as applied to the Lodge-Muirhead system of 
wireless telegraphy. As is generaly known, Sir Oliver 
Lodge is devoting his energies rather to the perfection of 
his arrangement than to the attainment for the present of 
long distances. The new coherer consists of a steel wheel, 
which rotates so that its edge touches a pool ot mercury 
through a film of oil, the decoherence being automatic. A 
fraction of a. volt is used in the detecting circuit, which 
works a siphon recorder as the receiving instrument. 
Another exhibit that proved equally interesting was one 
by Sir Wm. Crookes, showing the properties of the emana- 
. tions of radium. Among the numerous specimens shown 
were auto-radiographs, photographs of radium emanations, 
luminous effect of radium emanations, and a little instru- 
ment, the ingenious device of Sir Wm. Crookes, which 
he calls à spinthariscope, intended as a convenient con- 
trivance to show the scintillations of a piece of radium 
nitrate. Sir William also showed how a solution of radium 
on a small plate could be made to form a permanent lamp, 
which might be put to, practical use. Among other exhibits 
was a high-pressure spark-gap, the invention of the Rev. 
F. J. Jervis-Smith. This consists of a thick glass globe 
furnished with two platinum-faced balls, adjustable for 
distance, used in connection with a radiator of Hertzian 
waves. A means of controlling and regulating, by means 
of a shunt, spark discharges so as to make them more 
regular and more under control for therapeutic and wire- 
less telegraphy purposes, was demonstrated by Mr. A. 
Williams, who made some interesting experiments. An 
instrument for the determination of the elasticity of solid 
substances was exhibited by Mr. A. E. Tutten. It is an 
elaborate arrangement, and is called by its inventor an 
elasmometer. Mr. W. Watson showed some light mirrors 
suitable for galvanometers. These are made of fused 
silica, the reflecting surface consisting of a film of platinum. 
An experiment which attracted considerable attention was 
that by Mr. O. W. Richardson illustrating the conductivity 
imparted to a vacuum by hot carbon. There was a very large 
and distinguished gathering at the conversazione, which, 
besides Sir Wm. Huggins, the president of the society, 
who received the visitors, included the Prince of Wales 


and the Duke of Teck. 


Progress in South Africa.—We are able to glean 
some very interesting information about the progress of 
electricity for lighting and power purposes in South 
Africa from the pages of South African Eæports—a new 
monthly contemporary which has only got as far as its 
third issue. Speaking of the paper itself, it has the 
advantage of a most attractive appearance, and the varied 
information given in its columns is particularly readable. 
The electrical engineering trade is well represented, and 
from our point of view this is perhaps the most interest- 
ing section of the journal. Some data are given showing 
the electric plant installed in the Transvaal. It consists 
of 315 direct-current generators of a total output of 
10,811 kw., and 80 alternate-current generators of a total 
output of 9,631 kw. There are also at work 341 direct- 
current generator motors and 293 alternate-current motors. 
Supply is given by five different companies, and most of 
the mines in the Transvaal, although possessing in the 
majority of cases their own generating plant, depend partly 
for current upon the installations owned by these companies. 
Turning to another part of the country, the Cape 
Peninsula Lighting Company have opened a new power 
station at Claremont. The power-house is of brick con- 
struction, containing 220-h.p. Babcock and Wilcox boilers 
fitted with superheaters, and supplying steam at 160lb. 
pressure to three 145-kw. turbo-generators. Two of the 
Parsons steam-turbines are connected to double-current 
generators, giving direct current at 500 volts, and alter- 
nating three-phase current. The third is connected to a 
three-phase alternator giving current at 3,500 volts. A 
small 50-kw. turbine, coupled to two 25-kw. dynamos, is 
included in the installation, which also provides a booster 
and equaliser for balancing and charging a 240-cell battery. 
From the power-house the three-phase current is trans- 
mitted to sub-stations, and there converted to continuous 
current at 500 volts, 100-kw. motor-generators being used 
for the purpose. Several new’ electrics lighting under- 
takings are being promoted. 1a South Africa at the present 
time, notably at Cape Town and Klerksdorp. In the first 
case the Municipality are introducing a Bill in the next 
session of Parliament to authorise an electricity supply 
scheme for the whole town, and in the latter case an 
attempt is being made to get the Government to 
grant a concession to light the town by electricity. 
As regards the telephone in South Africa, interest at 
the present time is centred round Durban. At this 
place much dissatisfaction seems to be manifested with the 
telephone service, worked by the Municipality, and the 
Government is installing a system of its own. The Govern- 
ment exchange will be situated in the neighbourhood of the 
harbour, and the system will eventually be joined up with 
the Government trunk lines, which will then embrace Durban, 
Maritzburg, and other principal places. Considerable 
activity is also being shown on the Rand, where proposals 
are on foot for connecting the mining districts with 
Johannesburg by telephone. Electric tramway schemes 
are springing up all over the country, and several are now 
in course of construction. It seems, however, that in some 
cases considerable delay is being experienced owing to the 
non-delivery of materials. In the case of Pietermaritzburg 
the power station is about completed, and the construction 
of the lines is held back by the lack of punctuality on the 
part of British and Continental manufacturers in delivery. 
A Belgian firm who secured the order for the supply of 
the rails has not yet commenced delivery, and the nine 
months which was the contract time is fast coming to an 
end. In another case a Belgian firm is again at fault in 
the delivery of the rails, and the completion of the scheme 
ig materially delayed in consequence, 
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LONDON COUNTY COUNCIL TRAMWAYS. 


| Formal Opening. 
The Westminster-to-Tooting section of the London County 


Council's electrical tramways was declared open for the use | 
a 


of the public by H. R. H. the Prince of es on Friday 
last, the Princess adding lustre to the ceremony by her 
presence. Lord Monkswell moved and Mr. J. Allen-Baker 
seconded a vote of thanks to their Royal Highnesses. In 
the course of his reply the Prince said: “I do not think 
that we Londoners fully realise the enormous magnitude 
of our capital. But if we do, the question of locomo- 
tion must come home to us, for our needs in this 
respect are greater than those of any other community. 
And I think that we are not dealing only with locomo- 
tion; it is also a question of health. By giving cheap 
facilities of access from the heart of the capital to the 
suburban distriete you are removing the working classes 
from the scene of their daily toil, and from what are still 
too often insanitary dwellings, to healthy districts where 
light, air, and cheerful surroundings are obtainable. To 
provide a complete system of cheap and rapid locomotion 
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| last week by the Prince of Wales. The sections now being 
| reconstructed are those running in the direction of Green- 
| wich, and which will be worked temporarily from the 
generating plant described in our last issue. The conduit 
construction work for these sections has been divided 
between Messrs. J. G. White and Co. and Messrs. Dick, 
Kerr, and Co. The work of the previous firm has already 
been dealt with in our columns, but the following details 
of Messrs. Dick, Kerr, and Co.'s contract will be of interest, 
as the conduit system of electric tramways presents very 
many novel departures from the usual practice of electric 
tramway construction. Fig. 1 is a cross-section of the 
conduit line and a plan of the same. The first operation 
in constructing the permanent way is, of eourse, the 
excavation of the roadway and the cutting of the 
trench for the conduit tube. This alone presents diffi- 
culties arising from the necessity of having to grade 
the tube cutting, and to the fact that the new 
conduit lines are Teine laid in the place of the existing 
horse track, which, owing to the excellent material used in 
its construction, is extremely difficult to remove. It is 
found that the old method of breaking out with road 


SECTIONAL PLAN 


Fic. 1. —Detail of the Conduit. 


for London, with its area of 120 square miles and 44 millions 
of people, is indeed a difficult problem. Still we ought to 
remember that London is the centre of our great Empire, 
to which all its other cities should be abie to turn as a 
model.” 

Some 2,500 people were privileged to witness the 
ceremony, accommodation being provided in a large 
marquee erected in the grounds adjoining St. Thomas's 
Hospital. Afterwards the Prince, accompanied by the 
Princess of Wales and Princes Edward and Albert, 
journeyed by special car from the Westminster terminus 
to Tooting, where they inspected some of the workmen's 
cottages erected by the Council on the Totterdown Fields 
estate. The Royal ear was followed by others carrying 
those to whom invitations had been issued. They ran 
greed) and without special incident, except we mention 
& troublesome bearing on the Press car, and, needless to 
say, excited keen interest among the large crowds which 
lined the route. The officials concerned deserve every 
praise for the way in wbich the arrangements were carried 
out. 

Extension of the System. 

In our last issue we described the Westminster-Tooting 

section of the above tramways, which were inaugurated 


and some other quicker method had to be adopted. The 
procedure which up to now has proved most satisfactory is 
as follows: The margin of the old track on the outside is 
broken out in the old style, just deep enough to permit the 
insertion under the concrete bed of special lever jacks 
(Fig. 2). A distance of some 50ft. to 60ft. is dealt with at 
a time, and the jacks are spaced at about 4ft. to 6ft. 
centres, as the lifting resistance of the bed may require. 
The whole of the existing concrete bed and track is then 
lifted bodily, and packed up from its outer edge, and is 
then readily broken with spikes and sledges in the ordinary 
way from the top. After the old track is broken up and 
the débris removed, the centreing and grading of the tube 
cutting, and the trimming of the track excavation, is then 
commenced, chases being cut for the cast-iron yokes, which 
are spaced at 3ft. 9in. centres throughout the whole length 
of the tube. 

The next operation is that of fixing the tie-bars and 
bolting the slot rails to the yokes, and packing the same 
up with temporary cross sleepers and grading to the correet 
finished levels. When the levels of the slot rails have been 
fixed the yokes are secured in position by partially forming 
the bottom of the tube with 5 to 1 concrete, immediately 
under and up to the invert of the yokes. Preparations 
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are now made for the forming in 5 to 1 concrete of the 
tube and insulator boxes, which are spaced at 15ft. centres. 
Owing to the closed nature of the tube, special wood 
centres bave to be used for this work. These are made 
in two segments sufficiently long to bridge from one 
yoke to another, and are held in position against the 
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adjacent yokes by a longitudinal wedge, which can be 
readily loosened by means of a special tool from the slot 
itself. The segments and the wedge pieces can then be 
drawn along the conduit ready for setting in position again, 
Fig. 3 shows an end view of the tube centre in correct 
position relative to the yoke. Special centres, which can 
be easily removed, are used for the insulator boxes. After 
the formation of the conduit, the track foundation, com- 
posed of 7 to 1 concrete, is put in position, and as soon 
as the concrete is set the work is sufficiently advanced for 
platelaying. At this point it would be interesting to con- 
sider the difference between platelaying for the conduit 
construction and ordinary tramway construction. In the 
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Fig. 3. — Wood Centreing for Forming Concrete. 


case of the ordinary construction the track rails only 
have to be gauged and curved to suit the road 
centres, whereas in the case of the conduit system 
the track rails have to gauge with the slot rails, and 
on curves both have to be as far as possible concentric. 
To this must be added the work of bending the conductor 
tees, which have to be absolutely central and concentric 
with the slot rails on curve work. Following the plate- 
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FIG. 2, — Breaking up the Old Concrete. 


laying comes the work of setting the insulator frames and 
covers, of which there are two every five yards forward of 
single track. When these frames are set the track is ready 
for paving, and with the exception of the electrical equip- 
ment of the conduit, the installing of which we will now 
deal with, the track is practically complete. 
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The conductor tees are supported by a specially heavy 
form of insulator, which is shown in Fig. 4, these insu- 
lators being bolted to the underside of the slot rails 
at 15ft. centres in such a way that they are readily 
accessible for inspection and removal. To these are 
attached, by a special form of adjusting clip, the conductor 
tee rails. The method of installing the tee rails is worthy 
of notice. Gaps are left in the conduit at certain intervals 
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Fic. 4. — The Insulator for Supporting the Conductor Rail. 


for the feeding in of the tees. As a matter of fact, the 
sump holes for draining the conduit to the sewers afford 
this facility, without, as a rule, special provision having to 
be made. The conductor tees are fed into the conduit at 
these openings, and are suspended by means of special tools 
to small carriages running on the tables of the slot rails, 
and in this way are carried to the point where they are 
required and secured to the insulators at each insulator 
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box. The necessary bonds for connecting electrically the new line it is inevitable that long lengths of roadway should 
adjacent tee rails are fixed in position by a special | be opened at one time, and this necessitates an equally 
hydraulic press, which can be used through the insulator | long length of temporary road if the service is still 
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FIG. 5.- Carrier for putting in Conductor Rails, 


box opening. Some idea of the method of conveying the 
tee rail through the tube can be gathered from Fig. 5, 
It 


while Fig. 6 shows the operation in progress 
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to be run on double track, and so avoid the delay and con- 
gestion of car traffic which must result if run on the undis- 
turbed line, even with junctions at the free ends of the 
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wil be understood that the draining of the tube is 
an important factor in the running of a conduit system, 
and the drainage arrangement for. the London County 
Council system is very complete, and is sufficient to carry 
away any water wbich may find its way into the tube even 
in the most inclement weather. Drainage sumps of ample 
size are provided at intervals of about 50 yards, as the 
gradient of the road may require, and these sumps are 
trapped and conneeted to the nearest sewer. 

Another point of interest in connection with the electrifi- 
cation of the London County Council tramways is the 
fact that the present horse traffic has to be kept going 
during the reconstruction, and when one considers the 
heavy and frequent services on the South London lines, 
the provision and maintenance of temporary track 
becomes an important factor. Owing to the number of 
distinct and separate operations in the construction of the 


Fig. 6.—View ofthe Rail-Carrier in use for putting the Conductor Ralls in position. 


work under construction. Then, again, for the ordinary 
vehicular traffic, right of way has to be afforded over the 
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Fic. 7.— Special Rail, rolled by Messrs. Dick, Kerr, and Co., for 
Temporary Horse-Car Service. 


temporary track at cross roads and where the street is not 
sufficiently wide to give a clearance outside the temporary 
road, thereby necessitating a special flat section rail which 
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ean be easily surmounted without injury to springs of the 
passing vehicles. The special section now in use for this 
purpose was expressly rolled by Messrs. Dick, Kerr, and 

„ Limited, for the London County Council permanent- 
way contract, and is shown in Fig. 7, together with a piece 
of the special flat sleepers and fastenings for keeping the 
same to gauge. 

No particular mention is made in this article of the 
special work and details of the ironwork, as full informa- 
tion regarding this has been given in previous articles. 


THE LONDON COUNTY COUNCIL TRAMWAYS—A 
DEFENCE OF THE CONDUIT SYSTEM. 
BY AN ENGINEER. 


The right or the wrong of the London County Council 
tramway scheme must lately have been much exercising 
the minds of many people, some connected and others in 
no way connected with such schemes. Among the many 
points brought forward for discussion the more salient 
ones are the relative costs of overhead and conduit systems, 
the difficulties in the way of cleansing the conduit, and 
the cost of alterations to existing bridges. On the question 
of costs, Manchester figures have been quoted amongst 
others. These points are severally touched on in the follow- 
ing remarks. The question, however, remains : Is the 
conduit right or wrong? 

The answer to this question depends very much, if not 
wholly, upon the point of view taken when dealing with the 
question. If the desired end is the one which will soonest pay 
the largest interest, irrespective of all other considerations, 
largely moral, then without doubt the overhead or trolley 
system is the one to instal. Surely, however, for such a 
place as London this is not the view to be taken. London, 
that queen of cities, that idol of Englishmen, that El Dorado 
of the world, that huge monument of all the best work 
that for countless years men have been able to accumulate, 
to be desecrated by such horrors as are presented by over- 
head construction—no, surely not! Rather let its glory 
increase to the end, and its reputation for setting the 
example remain unsullied. Ratepayers of many large 
towns, London included, are spending large sums to 
educate their youth in art. This they do with one hand 
and erect overhead construction with the other. Is there 
anything combining the two acts? And, more than this, 
life is not meant to be used in one grand scramble for 
money to benefit the few, but generally to improve the 
condition of the majority. 

The conduit system more nearly approaches the ideal 


for quick street traffic than any other system, and for | 


some reasons, perhaps, is better than the ideal for the 
streets of a large town. By the ideal I refer to the 
car which is absolutely self-contained—that is, generating 
‘its own power—the real autocar. One great reason for 
the car travelling on lines being better than the autocar 
is that, owing to the very existence of its enforced 
location on lines, the rest of the street traffic is reduced 
to order and kept in place. To one who saw the awful- 
ness of the Manchester street traffic before the inaugura- 
tion of the electric car, the difference to be observed 
now is simply astonishing. Therefore, with the conduit 
system, we get the advantages of this bettered state of 
the traffic without the disadvantages of the unsightly 
overhead wires. 

As to the relative costs of the two systems, there is no 
doubt that the conduit system comes out much more 
expensive as regards first cost, but the difference would 
not be nearly so great as that suggested by the two 
figures—£14,041 for London conduit work and £6,870 
for Manchester overhead work.. In Manchester, after 
one gets beyond a half-mile radius from the centre of 
the city, the ordinary street traffic is not nearly so 
great as the traffic of the outer London streets, and 
this extra traffic would mean a very much bigger item for 
overhead construction for London than for Manchester. 
There is every reason to believe that for some of the Man- 
chester work the figures for one or two of the busiest 
streets worked out to the rate of £10,000 per mile. Again, 


to the figures given, the cost of laying underground all 


the telephone and telegraph wires which would be crossed 


along the route would need to be added, a by no means 
small sum, since everyone is agreed that guard wires are 
practically useless. As to the figures given for the conduit 
construction, there is no doubt that if the work was done by 
the body who have the running of the cars, and time enough 
is given to its officials to properly organise the work, much 
money might be saved. A contractor is bound to make a 
profit; the governing body does not require one, and it 
may, without fear of contradiction, be stated that were 
sufficient time to adequately look into details to be given 
engineers in charge of present-day electrical equipments 
much money might be saved, and many delays which now 
occur, chiefly through oversight and not from incompetency, 
would be avoided. | 

As to cost of maintenance, it is pretty certain that were 
the work carried out by the municipality the conduit 
aystem would come out best, as it lays itself out pre- 
eminently as a system in which good and lasting work can 
be obtained, whereas overhead work must always have a 
taint of jerryness about it. As to the actual working of 
the conduit system, there is no need at all why things 
should not go smoothly if due attention is paid to the 
work while in progress. As against the off chance of the 
car plough being jammed or wrenched off, how many times 
do we hear of the trolley head jumping from the line and 
tearing down 50 yards of the line and as much more guard 
wire! The same remarks apply equally well in the case 
of short-circuit occurring at the points through carelessness 
on the part of the driver or guard. As to the conductor 
being discontinuous for lengths of from 7ft. to 12ft., it 
would have been easier to understand these distances bein 
so many inches, as undoubtedly they will be so reduc 
when design is made a point of premier importance; but 
supposing these great lengths are necessary, then why not 
equip each car with two ploughs, the first or front plough 
to strike the conductor in advance before the after, plough 
leaves its conductor. E this suggestion it is certain 
that many engineers will protest, for the reason that when 
the distribution is done on the separate sub-station section 
principle, the car in going over a section insulator would 
put two sub-stations or sections in parallel through the car 
momentarily ; but supposing and granting that this would 
occur, what would it matter, what would happen? Nothing 
of any serious consequence, and an end gained would be that 
sub-station assistants would be enforced to pay greater 
attention to their switchboards and the regulation of supply. 
It must also not be forgotten that with the overhead con- 
struction in crossing from one section to another the lights 
in the cars are extinguished, but, of course, not for long. 

Now for the nuisance caused by the conduit acting as 
an open sewer. This surely is much exaggerated, as from 
the longitudinal position of the conduit—viz., near the 
centre or highest portion of the road—only a very small 
amount of refuse or storm water can enter it, and the 
cleaning of such a conduit can be easily accomplished. 
Suppose, for instance, that at every lowest point along a 
conduit a side entrance chamber is constructed to act as 
an intercepting chamber between the conduit and the 
nearest sewer to which the chamber would be drained, and 
at the highest points in the conduits water-pipes were 
inserted, directly connected by means of valves with 
adjacent water-mains, how easy, then, would the clean- 
ing of these conduits become, also how simple. The details 
incidental to electrolysis could easily be mastered in such 
a scheme of cleansing, and water nearly pure being an 
insulator, or shall we say a conductor of very high 
resistance, no trouble would be felt. This latter fact is 
one which can easily be demonstrated, and is known by 
experience to many electrical engineers. There should be 
no hesitation in using this method of cleansing even during 
running. 

The difficulties met with in repaving should be no greater 
with one system than the other. As to the alteration 
required to bridges over which the cars have to pass, it 
can be taken for granted that all modern bridges require 
no reconstruction, while many old bridges require recon- 
struction in any case, irrespective of the system ; in them- 
selves they are not strong enough for the increased: weight 
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of the cars, or they do not allow sufficient side room as 
laid down by the Board of Trade. 

In conclusion, it must be pointed out that no one has 
much experience with conduit work, therefore it is a new 
thing—and most new things do not go quite right at start— 
but the troubles incidental to the conduit system are such 
. that ean be negotiated by an engineer ; and there is not the 
least doubt that the officials now in charge of the London 
work will see the thing through, assisted as they are by 
Mr. J. A. Baker, who is himself an engineer, and a man 
who is to be praised for the amount of thought he has 
given to the work for the benefit of London. 


A NEW AUTOMATIC ELECTRIC LIFT. 


At the meeting of the Institution of Electrical Engineers 
last week a model of a new automatic electric lift was 
shown by Mr. R. F. Carey, one of the inventors. The 
model was that of an ordinary electric lift, but operated 
and controlled entirely by electricity. It will be known as 
the Richmond-Carey press -button patent electric lift, 
and will in due course be placed on the market by Joseph 
Richmond and Co., Limited, 30, Kirby-street, Hatton- 
garden, London, E.C., the well-known lift engineers. 

The main objects of the inventors have been to produce 

a lift which is purely automatic in action, so that it may 
be used by anyone without the services of an attendant, 
and although it be used indiscriminately to render its 
operation, as far as humanly possible, absolutely safe. The 
following are the safeguards provided: (1) Every door to the 
wellhole is locked on the inside of the well at all times 
other than when the cage is opposite; the three upper 
doors are locked ; the lower floor, where the cage is at rest, 
has the door unlocked ; when the cage leaves this floor the 
door will be automatically locked, and when it reaches 
either of the other floors it will automatically unlock the 
door. (2) It is absolutely impossible to start the lift 
unless every door is shut, as if one door only be open the 
current which actuates the main switch of the lift is broken 
and nothing can happen. (3) If, as the lift passes a floor, 
someone opens the door during the time the lift has 
unlocked it, the lift simply comes to rest. 

There are one or two important points in the working 
of the lift to which attention should be drawn—viz.: (1) 
If a man at one floor has pressed a button, all other 
buttons are locked while the lift is in use, and no one else 
can interfere with the lift; it is a case of First come first 
served.” (2) While loading or unloading the lift, the door 
where the cage is must obviously be open, and when this 
is the case it is impossible for anyone to start the lift. 
(3) If a passenger has stepped into the lift, and before he 
has had time to press a button someone else tries to start 
the lift from another floor, the passenger in the car can stop 
the lift by pressing a button marked Stop, or a false- 
hinged floor, constructed to depress slightly when a load is 
in the cage, will throw the buttons on the various floors 
out of action by breaking the circuit, while leaving the 
buttons in the car in action. The accompanying diagram 
shows the simplicity of the apparatus. The motor, 
gearing, and brake are not shown, as they are of the 
ordinary type. They are worked from the full voltage of 
the circuit in the ordinary manner. The push-button 
control is worked by an independent iow-vol current, 
preferably of not more than 50 volts. It is this 
circuit only with which we need deal. Referring to 
the diagram, A is the main switch controlling the 
movements of the lift. The pendulum always tends to 
return the switch to ite central position, as shown. In 
this position the lift is at rest. B and C are two solenoids. 
When a current passes through B the switch, A, is set so as 
to cause the lift to rise, when through C to descend. B 
and C are connected direct to the positive main ; the other 
end is connected to two contacts, D and E, which transmit 
the current to movable wire corde shown in alternate dot- 
and-dash lines. "These cords are two in number, preferabl 
of copper, and they form together an endless rope which 
passes round two sheaves fixed at top and bottom of the 
wellhole. They are separated, however, at two pointe, F 
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and G, by insulating material at F by a piece of insulating 
material fixed to the cage, and to which the wire cords are 
fastened, and at G by an insulated spring which keeps a 
certain amount of tension on the cords. H, H, H, H are a 
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geries of push buttons, one for each floor, all of which are 
connec to the negative main. J, J, J, J are contacts 
which grip the movable cords, one pair being fixed at each 
floor. K, K, K, K are small switches, which when a button 


is pressed connect the negative main to the pair of contacts, 
J, tor that particular floor. The buttons, H, H, H, H, are 
kept out in their uormal position by springs. They are 
also provided with collars as shown. "These eollars are 
locked in whatever position they may happen to be when 
current begins to pass through the main motor circuit, by 
means of the solenoid, L, at top of wellhole. This 
solenoid actuates a small rod (not shown) which passes 
down the entire length of the wellhole and moves locking 
levers. The button which is pressed in is locked in this 
55 and the spring cannot return it. The other 

uttons are locked in their normal position, so that no one 
can press them in until the circuit is broken. 

e action is as follows: Suppose someone on the second 
floor presses the button. Current flows from the positive 
main through solenoid C, through contact E and the 
movable cord, through contacts, J, on the second floor, and 
away to the negative main. The motor circuit is now 
passing through solenoid M and locking the buttons P in 
the cage, and through solenoid L at the top of wellhole 
and locking the buttons H, H, H, H. As the current is 
now passing through solenoid C, the main switch, A, of the 
lift is set so that the car commences to descend. This it 
continues to do until the insulating piece, F, on the cage 
passes between the contacts, J, on the second floor, when 
the current is broken. The pendulum immediately 
returns switch, A, to the ventral position and stops the lift. 
The current no longer passes through the locking solenoid M 
and L; therefore, all the buttons are released. Supposing, 
instead of pressing the button H on the second floor, the 
button H on fourth floor is pressed. The action then 
would be similar, except that the current would pass from 
the positive main through solenoid B, contacts D, contacts, 
J, on fourth floor, K on same floor, and away as before to 
the negative main. The current passing through B would 
set the main switch, A, for the lift to ascend, which it would 
continue to do until the insulating piece, F, passed between 
the contacts, J, on fourth floor, when, the current being 
broken, switch, A, would be returned to its central position 
and the lift would come to rest. 

The action of the pushes in the car is similar. The 
current is taken to the contacts, J, of whichever floor it is 
desired to reach, through flexible wires, which are in con- 
nection with the buttons, P, in the cage, each of which is 
marked with the number of the floor to which it is con- 
nected. The doors are self-closing and are fitted with 
circuit breakers, so that if any one door in the series be 
open the circuit is interrupted and the lift cannot be 
started. Each door is fitted with a spring catch on the 
inside of the wellhole, and is always locked except when 
the cage is opposite the floor, when a cam-piece on the car 
automatically releases it, so providing access to the lift. 
If a door be opened at the moment the car is in front of a 
floor (the door at this moment being, of course, unlocked), 
the current is interrupted by the circuit breaker and the 
lift comes to rest. In the unlikely event of two persons 
on different floors pushing buttons simultaneously the car 
will travel to the floor farthest from that at which the cage 
was at rest, when it will stop, unless the person at the 
intervening floor should stop the lift previously by opening 
the door as the car passes. 


THE DECAY OF METALS.* 
BY J. T. MILTON, M. I. O. E., AND w. J. LARKE. 


The durability of metals under the conditions in which 
they were actually used was of great importance, and 
must always receive as careful consideration from engineers 
as questions of strength or cheapness. Copper, brass, gun- 
metal, and other alloys were chosen for use on account of 
their durability ; but even these metals were sometimes 
found to corrode or decay under seemingly obscure cou- 
ditions. It was to cases of such decay, and to a discussion 
on their probable causes, that the paper was devoted. 

The following examples of the decay referred to were 
adduced: (1) the pitting of the tubes of marine surface 
condensers ; (2) the decay of brass or yellow-metal bolts 


* Paper read before the Institution of Civil Engineers, 
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in composite vessels, and in the under-water fittings of iron 
and steel ships; (3) the decay of the brazing metal in 
copper steam-pipes ; (4) the deterioration, as distinguished 
from oxidation, of cast iron used for parte of marine 
engines, and also for other appliances which were in 
frequent or continuous contact with sea-water; (5) the 
decay of some propellers made of the patent bronzes when 
fitted to copper-bottomed vessels. 

In the case of condenser tubes it was Apparent that some 
of the metal became eaten away into holes, while in the 
other cases mentioned the metal appeared to retain its 
original form. The authors termed the former action 
“corrosion,” and the latter “decay.” Chemical analysis 
of the decayed portions showed that a change had occurred 
in the composition of the metal, but did not explain wh 
its strength and properties were so completely modified. 
It showed that in copper-zine alloys the process had been 
mainly one of dezinckification, or loss of zinc, while in 
cast iron, part of the iron, and ibly also of the man- 
ganese, had t disappeared, the whole of the graphitie carbon 
remaining. Although the decay of copper-zinc alloys had 
been known for many years, the first published research 
into its cause appears to have been made by Prof. Arnold, 
who, in 1898, investigated the case of the failure of a 
marine boiler steam-pipe. He pointed out that the brazing 
metal of the pipe, when microscopically examined, was 
seen to possess a duplex structure, similar to that of 
Muntz metal, both constituents being definite chemical 
compounds of copper and zinc, but one richer in copper 
than the other; and he attcibuted the decay to 
galvanic action set up between these constituents, whereby 
in the first stage the one less rich in copper becomes 
dezinckified, and subsequently that richer in copper also 
lost its zinc, the whole then becoming a spongy mass of 
copper, 

icroscopic study showed that the Muntz metal tube 
plates, rods, etc., illustrated in the paper, had been subject 
to similar decay to that pointed out by Prof. Arnold, and 
also that in the decay of cast iron the complexity of 
structure doubtless led to the same result, the decay in 
this case advancing along the lines of the graphite plates 
and leaving the phosphide eutectic portions till the last. 
This explanation of local galvanic action, however, did not 
account for the corrosion and decay of condenser tubes 
which were made of an alloy not having a duplex structure; 
nor did it explain why cast iron in some cases did not 
decay, even although its composition and structure were 
the same as in other cases where decay took place. 

Condenser tubes were usually made of an alloy consist- 
ing of, nominally, 70 per cent. copper and 30 per cent. 
zine. The Admiralty specification was not less than 70 per 
cent. copper and 1 per cent. tin, the remainder being of 
zinc; while one of the large mail steamship companies, as 
the result of considerable experience, had the tubes made 
of 78 per cent. copper, 21 per cent. zinc, and 1 per cent. 
tin. These were nominal compositions, for commercial 
copper and zinc were rarely pure. If the impurities 
became uniformly diffused through the mass of the alloy 
it would still be homogeneous, but if they had a tendency 
to segregate, as it was well known some elements did in 
steel, there would still be such want of uniformity as 
might set up local galvanic action and lead to local pitting 
or corrosion. Segregation was not only possible during 
the solidification of the alloy in the original casting, but 
might also occur while the metal was at a high temperature 
during the operation of annealing, which was several times 
repeated in the course of the drawing process. If segrega- 
tion occurred during solidification only, the drawing process 
would cause the impure portions to be much elongated in the 
direction of the tube’s length, and the resulting corrosion 
would be seamy; whereas if it occurred also to a marked 
degree during annealing, the corrosion would affect more 
rounded areas. Examination of the insides of condenser 
tubes revealed cases of deep corrosion of both kinds; but 
in addition it was seen that the general surface of the 
inside of the tubes had become partially dezinckified to an. 
extent sufficient to cause it to crack when the tube is 
flattened. | 

In order to determine whether tbe various impurities 
which are commonly present in copper-zine alloys do tend 
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to segregate or diffuse during annealing, some experiments, 
detailed in an appendix, were made. These experiments 
incidentally threw some light upon the changes of structure 
which Muntz metal, and also the 70-50 copper-zinc alloy, 
underwent, due to changes of heat treatment. It was 
'pointed out that considerable protection was given to 
‘copper-zine alloys, when exposed to the action of sea-water, 
‘by the practice, adopted by the Admiralty, of requiring the 
‘addition of at least 1 per cent. of tin to all such alloys. 

The conclusions arrived at were : 

1. Tron. Beyond the very small portion which doubtless 
existed in a state of solid solution in the brass, iron occurred 
in combination with zinc as small isolated particles, which 
were neither diffusible nor liable to segregation. These 
particles were probably a zinc-iron alloy. 

2. Lead.—A small portion of this metal would also exist 
in brass in a state of solid solution ; but beyond the satura- 
tion point, lead did not diffuse into brass. A small propor- 
tion, however, in solid solution, materially increased the 
liability to corrosion. 

3. Tín.— This metal could exist in small proportions in 
solid solution in brass and in Muntz metal. In the latter 
it probably entered into both micro-constituents ; but when 
present it certainly occurred in the one which was richest 
in zinc, as was shown by the protective effect it gave to 
this constituent against corrosion in sea-water. In larger 
quantities, tin would also diffuse into brass, the extent of 
the diffusion depending upon the temperature to which it 
was raised. 

4. Zinc.—7ino alloyed with copper in all proportions, 
and if it was not uniformly distributed through the metal, 
it tended to become so by prolonged heating. 


Some experiments, detailed in a second appendix, were 
also made to determine the galvanic action between copper, 
iron, brass, Muntz metal, etc., when in contact with ses- 
water; and other experiments showed that weak applied 
currents, when long continued, had a decided corrosive 
action upon copper and its alloys when immersed in sea- 
water, the amount of corrosion—with the same current— 
being greatest in those containing the highest proportion 
of copper. With a current of 0:001 ampere acting on an 
immersed area of 40 square centimetres in the case of 
Muntz metal, the wasting produced was confined to the 
dezinckification of the constituent poorest in copper; but 
the same current, acting upon 60 square centimetres of 
ordinary brass condenser tubes, gave rise to a fairly uniform 
corrosion, both the copper and the zine of the alloy being 
dissolved. . results of the investigation, it 
would appear that: (1) Decay was more frequent in metals 
which had a duplex or more complex structure than in 
those which were comparatively homogeneous. (2) Decay 
was due to a slower or less energetic action than that 
causing corrosion, and, moreover, it required an action 
which removed part only of the constituents of the metal, 
whereas corrosion removed all the material attacked. (3) 
Both decay and corrosion might result from chemical action 
alone, or from chemical and electrolytic action combined. 
(4) Pitting, or intense local corrosion, was probably often 
due to local segregation of impurities of the metal; but it 
might also in some cases be due to local irregularities of 
surface or structure producing local irregularities in the 
distribution of galvanic currents. (5) In the case of brass 
exposed to sea-water, tin was Cistinctly preservative, while 
lead and iron were both injurious, rendering the brass more 
readily corrodible. The percentage of the latter elements 
should therefore be kept as low as possible in the case of 
all metal intended for purposes where contact with sea- 
water was inevitable. (6) With a view to obtain a minimum 
of corrosion, the internal surfaces of condenser tubes should 
be as smooth and uniform as possible, and in order to 
ensure this, the cast pipe from which they were drawn 
should be smoothly bored inside, either before the drawing 
was commenced, or in an early stage of the process, as was 
done in the manufacture of brass boiler tubes. (7) The 
experiments with an applied current show that electrolytic 
action alone, even where exceedingly minute currents were 
in question, might result in very severe corrosion or decay. 
Every effort, therefore, should be made to prevent such 
action by careful insulation of all electric cables. Where 
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Pane action was inevitable through the proximity of 
ifferent metals exposed to the same electrolyte, the 
eurrents resulting should be neutralised by the application 
of zinc plates in the circuit, so arranged that they would 
be negative to both of the other metals. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. 
formule should be carefully written to 5 mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


585. A shunt-wound dynamo of 320 kw. capacity at 460 volts is 
separately excited from a battery of 240 cells in series. It is 
required to break the shunt of this machine, using a number of 
220-volt 52.0. p. lamps as a non-inductive resistance. How many 
lampe will be necessary, and how should they be connected up in 
order to do this satisfactorily ? The resistance of the field coils is 
about 50 ohms, and that of the shunt regulating resistance is 
46 ohms.—F. P. 


586. Describe, with sketch, what is the best method for picking ap 
sick cells in a battery, hospital cells, or milking booster ; an 
what are the advantages and disadvantages of the trolloy-wire and 
flexible-lead systems '—T. W. 

ANSWERS. 


Question No. 577.— State the best relation between armature resistance 
and armature reaction for suunt motors to run at constant speed 
under variable load, current being supplied at constant voltage ! 


Best Answer to No. 577 (awarded 10s.).—With a constant 
pressure supplied to it, the speed of a motor varies directly 
as the back E. M. F. and inversely as the armature current. 
The torque is proportional to the product of armature 
current and field strength, and varies directly as the load. 
Hence the speed tends to fall as the load increases, and if 
it is to remain constant, the flux in the field magnets must 
be diminished. Armature reaction (with backward lead 
of brushes) weakens the field, thus tending to raise the 
speed as load increases, but the C R volts lost in armature 
by reducing the effective pressure tend to reduce the speed. 
It will therefore be seen that these two quantities—arma- 
ture reaction and resistance—act in opposite directions, 
and there must be some best relation which will give an 
almost constant speed for any load on the motor. 

It is known that a compound-wound motor (long 
shunt) can be made to give a practically constant speed at 
any load within its capacity. We will, therefore, neglect 
armature reaction in the first case, and see what is the best 
relation between the number of series magnetising turns 
and the number of shunt turns in terms of the resistances 
of armature and shunt and series coils to give the required 
constant speed, assuming always that the magnetic 
reluctance of the circuit is constant. This is not the case 
in practice, but the percentage variation in the reluctance, 
R, which would cause an unequal percentage variation in 
the speed, must necessarily be small, as it depends chiefly 
on the ratio of the reluctance of the iron circuit to that of 
the whole magnetic circuit, including the air-gap. 

Let ¢ = counter E. M. F. of motor; 

i = current through armature ; 
t= 5% shunt coils ; 
r = resistance of armature ; 


n = " series windings ; 
r= 5 shunt „ 

S = number of turns in series coils ; 
S = » » shunt » 


7 = torque on armature ; 
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Let n = speed, in revolutions per second; 
R = reluctance of magnetic circuit ; 
C = number of conductors on surface of armature ; 
F = total useful flux. 


Then, Output of motor ei 21 nr. . (1) 

also EAST -e Tie Tri) . . (2) 
n CF 

e ap ob edt ud (3) 


4 T i . 
F = — 1 . 0 e a 
igg G18 1) (4) 


By eliminating e, i, and F between the above equations, 
we can obtain a relation between n and 7 given by 
d ＋ n C S' iV /ArT OCS 
E (E- in ) Ci tren) 
( 10K ) 1 R *). ©) 
= a 8 2 ; a 1 1 O S 7? 
re CihR tren) ,- 
and we see from this that if nis to be independent of r, 


the expression 
WE ae TT, must = 0, 
X 10° R (r +r ) 
or, De Se ee wr GS 
Moa 4xnC (6) 
the negative sign showing that series coils must oppose 
the shunt. 


Substituting this value of S in equation (5), we get the 
relation for the speed 


„(4105 00 


| IØR 
- FF (7) 
4xCSi ar CS `?) 
Equating the values of i G55 obtained from equations 
(6) and (7), we get the simple relation 
S S 
„ (8) 


which is the relation we wished to obtain. Now, the effect 
of armature reaction will be to weaken the field, hence tlie 
amount of armature reaction should be such as to produce 
the same effect as the series coil, S. 

Let A = angle of lead of brushes for sparkless commutation 
in degrees, then the number of turns tending to decrease 
the excitation of the field magnets due to armature reaction 
will be very approximately 

| 2AC€, 
360 ' 
but as each conductor carries only half the total current 
(in a bipolar machine) the demagnetising turns will be 
| AC 
360° 
and in order that a simple shunt machine may run at 
constant speed irrespective of the load, we must have it 


so designed that the following equation holds—viz., 
AC 
S 500 . . . (9) 
To or 
In using compound motors with differential winding, it 
is always best to arrange the starter connections so that 


the compound winding is not put in circuit till the machine 
has attained fuil Ho This avoids heavy currents at 
starting, and possible reversal of direction of rotation, if 
Starting against load. 

This question was investigated by Mr. W. G. Rhodes, 
M. Sc., in the Electrical Review for Feb. 26, 1897, from 
d the above mathematical deductions are taken.— 


Answer to No. 577 (awarded 5s.).—To find the relation 
between armature resistance and armature reaction, it will 
be necessary to refer to the reasons which cause the speed 
of a chunt motor te vary with the load. If a shunt motor 


be supplied with current at a constant voltage, ite speed in 
revolutions per minute will be 


E. 60.108 
Z $ 
where Z = total number of conductors, 

$ = total flux. 


In this formula E is the actual working voltage, and in 
the case of a theoretical unloaded motor it will be equal to 
the terminal voltage, but it will decrease as the load 
increases—that is, as the current in the armature increases. 
Hence, if a motor with an armature resistance of r ohms is 
loaded so that the current in its armature is c amperes, the 
speed, n, will be given by 

na UE - c r)60. 10* 
Z G - 

From this it is clear that, the speed of a shunt motor 
decreases as the load increases, owing to the voltage drop 
in the armature. We can therefore draw a curve for any 


motor showing the relation between load (main current) 
and speed, assuming the impressed voltage to be constant. 


lee 
„ * 


n 


C 


Fic. 1. 


This curve (see Fig. 1) is a straight line. Now, the armature 
reaction has an effect on the speed as well as the voltage 
drop in the armature, as will be seen from the following 
considerations. If there is no current flowing through the 
armature there will be no field produced by the latter, and 
the total flux will be produced by the magnets. If, how- 
ever, a current flows through the armature, it will produce 
a field, the strength of which we will call ¢, and the direc- 
tion of which will be opposite to that produced by the 
magnets. The armature field will increase as the current 
increases — i.e, as the load increases. Neglecting the 
voltage drop in the armature, the speed of a motor under 
load will be given by | 
„E. 60.10 


AC 


The motor speed will therefore increase as the load (and, 
hence, ¢,) increases. 

The armature field depends also on the position of the 
brushes, and is smallest when the brushes are in the neutral 
position, and increases as we displace the brushes from the 
neutral position. 


Hee: 
(gee h 

4 fe 
| 
i 
l 
l 
10 AMPS e 


Fic. 2 


Fig. 2 shows the relation between the load and speed, 
neglecting voltage drop in the armature. 


aking a certain brush position the motor speed for an 
load will be j 


y (E-) 60 . 105 
Z($-94) ' 
E. 60. 108 
A R 


and for no load 
t 
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For the condition ^' =n, 
(E—cr)60.10* E.60.105 
Z($—6$) |. 2.6. 
E-cr E 
$-4 7 
-O- -E$-E$ 
„ ES -e -E E Gi 


= Ed, or RUE 


Then the condition for constant speed is that the ratio 
between total field and armature field shall be equal to the 
ratio between main voltage and voltage drop in armature. 
This could theoretically be obtained by altering the brush 
ition until the armature field fulfilled these conditions, 

ut practically sparking would prevent.—K. W. 


Answer to No. 577 (awarded 5s.).—In a shunt motor 
working under ordinary conditions, with the brushes in a 
backward position from the neutral line, the tendency of 
the armature reaction is to increase the speed by weaken- 
ing the field with increase of load. On the other hand, 
the volts lost in the armature and brush resistance, by 
reducing the internal armature volts, tend to reduce the 
speed with increase of load. The two effects are in 
opposition, and a shunt motor may consequently have a 
rising, a level, or a falling speed curve, according to the 
relation of armature reaction to resistance. As a rule, 
small shunt motors drop in speed when loaded, whilst 
large ones rise slightly owing to the greater importance of 
the armature reaction and the lower percentage of volts 
lost in resistance in the latter. In order to obtain a con- 
stant speed at all loads the reduction in the flux by arma- 
ture reaction at a given load must be the same percentage 
of the light load flux as the volts lost in armature and 
brush resistance at that load are of the supply volts. 

The exact effect of armature reaction in reducing the 
flux of a given motor is a difficult matter to predetermine, 
as it depends largely on the amount of brush lead required, 
which is itself dependent on the sparking qualities of the 
machine. As an approximate working figure it will be 
sufficiently close to assume that about one-quarter of the 
total armature ampere-turns per pair of poles (which equal 


total face conductors „ current in each conductor) are 
number of poles 

effective back ampere-turns. By drawing a no- load 

magnetisation curve (Fig. 1) for the machine, either by 
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calculation or from tests of a similar machine, and setting 
off a second curve, A BC, having a constant horizontal 
distance from the first curve equal to one-quarter of the 
armature ampere-turns per pair of poles at the load up to 
which the speed is to be constant, the approximate difference 
in flux (D B) between no load and that particular load due 
to armature reaction can be found. For constant speed 


should equal the armature lost volts 


3 


. DB 
the fracti 
e fraction 5 


divided by the supply volts. For accurate results the 
curve, A B C, should be obtained experimentally, and the 
exact point on this curve at which the above rule is 


satisfied, and at which constant speed will be obtained, 

can then be determined.—Q. 

Question No. 578.—In a central station supplying three-phase currents 
at 3,000 volts pressure are three alternators (revolving-field 
type), Nos. 1, 2, and 3 having outputs of 50 kw., 125 kw., and 
125 kw. respectively. The armatures are star connected, the 
centre of the star being earthed. There is no difficulty in 
changing over from No. 1 to No. 2 machine, No. 2 to No. 1 


machine, or No. 3 to No, 1 machine; but in changing over from 
No. 1 to No. 3 machine I have found it impossible to get any- 
thing like a good phase. The 5 current which is 
supplied by No. 1 machine is often as high as 10 amperes, and 
the machines take some time to pull into phase. All three 
machines are built by the same firm. I shall be obliged if any 
reader can give me the cause of the trouble mentioned above, and 
also a remedy for the same ? 

Best Answer to No. 578 (awarded 10s.).—Since alternators 
Nos. 2 and 3 are presumably identical, and since the change 
over from No. 1 to No. 2 presents no difficulties, whilst that 
from No. 1 to No. 3 gives trouble, it is probable that the 
engine rather than the alternator isto blame. The most 
likely explanation, perhaps, is that the governor of No. 3 
engine hunts when that engine is lightly loaded. If this 
is the case, as soon as alternators Nos. 1 and 3 are put 
together, even if at the moment of synchronism as indi- 
cated by a synchronising transformer, a considerable current 
might flow between them. This current would have the 
same periodicity as that of the alternators, but the ampli- 
tude of the waves would further vary with a low periodicity 
corresponding to that of the governor (Fig. 1). 
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The passage of this cross current would tend to reduce 
the speed variations of No. 3 engine so that No. 1 and 
No. 3 machines would appear gradually draw into step, 
the cross current falling to minimum. The fact that 
the change over from No. 3 to No. 1 gives no trouble 
would. be explained by the fact that when the engine 
is fairly loaded the governor of No. 3 no longer hunts, so 
that on switching the two machines together no cross 
current would be noticed, and though as the load was 
transferred from No. 3 to No. 1 the effeet might appear, 
it would only be at the instant of disconnecting No. 3, and 
so would escape notice. The remedy for these effects is an 
alteration to the governor of No. 3 engine. This should 
be examined to see that no excessive friction is present and 
that the parts are well lubricated. If there is nothing 
wrong in this direction, the sensitiveness of the governor to 
the uneven turning moment of the engine must be reduced 


either by increasing the governor weights or by fitting a 


dash-pot to its mechanism.— . 


Answer to No. 578 (awarded 58.).— This is rather a 
complicated case of the synchronising of alternators, and 
a few more details might have been given of the syn- 
chronising arrangements. There can be no doubt that the 
fault lies in the circuit of No. 3 machine or in its connec- 
tions or apparatus on the switchboard. It is hardly likely 
that each machine has got its own synchronising voltmeter 
or lamps; yet if this were the case, it might explain the 
trouble, for the inertia of the moving parts of a voltmeter 
and its damping arrangements very often prevent it reading 
the true volts, and it is obvious that this is more likely to 
be the case, when the machines are nearly in phase and the 
needle of the synchronising voltmeter is vibrating slowly. 
If lamps are used for synchronising, it is well known that 
the light lags behind the volts, and this, added to the 
difficulty of gauging maximum brightness, may well give 
a bad phase. But granted that the synchronising arrange- 
ments are all right, which is probable since they are likely 
to be common to all the machines, then we must look for 
the trouble in the circuit of No. 3 machine. Now, alter- 
nators will run in parallel because of their reversibility or 
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ability to act as synchronous motor. To run them in 
llel (1) they must be in synchronism —i. e., they must 
ave the same frequency ; (2) they must be in the same 
phase or step —i. e., they must arrive at their maximum 
volte at the same moment; (3) the voltage in most cases 
must be the same. The first of these conditions is the 
most important, because if the phases of two alternators 
in parallel are different, they will right themselves in 
time. But if for any reason two machines are thrown 
in parallel which are pi out of synchronism, then 
we shall get a resultant E.M.F. in the machine circuit, on 
which depends the motoring current. Now, we are not 
told in the present case what class of alternator we are 
dealing with, and this is most important. If the armatures 
are built on iron cores, then the motoring current will not 
rise to a dangerous value, but if the machine is of the disc 
type, like Ferranti's or Siemens's alternators, then the rush 
of current may become very large indeed, and, if the phases 
are very wide apart, may destroy the machines. en 
two alternators which are slightly out of step are thrown 
in parallel, a current will oscillate between them as pointed 
out above: this current will slow up the machine already 
on the "bus bars, and the machines will begin that see-saw 
action which will bring them into phase, while the lagging 
machine will be motored until it is in synchronism. 

There are two reasons which may interfere with the 
synchronising of No. 3 machine. e first is that its 
curve of E.M.F. may not be of the same nature as that 
of the machine already on the bus bar. It may have a 
curve more peaked than a sine curve, while the machine 
on the 'bus bar may have a rounded curve. But as No. 1 
and No. 3 machines are both 125 kw., and by the same 
maker, the machines are likely to have much the same 
voltage curve, and we must then turn to the second 
reason —i. e., induction in the circuit of No. 3 machine 
disturbing its voltage. We can prove this theoretically 
thus: Suppose one coil on the armature consists of S turns, 
and that at any time it has been moved through an angle 6 
from the position of maximum E.M.F.; the number of 
lines of flux it cuts is N S cos 6, where N is the total flux 
from pole to pole. But if there is a current, C, flowing in 
it, and the inductance is L, the whole self-induction of the 
circuit is L C, and the expression for the total cutting of 
lines by the coil is N = N Scos 0 + LC. Now, the EMF 
set up in the coil is proportional to the rate of change of 
N’; therefore at any moment 


_ aN’ 
di 
d (SN cos 0--L C 
, 
(neglecting armature reactions, eta). But if T = time of 
one cycle, and = time taken to describe the angle , then 
0 = 2 T. 


\ = 


If there are ^ cycles per second, then T 


E second; therefore 0 — 2 7 nf. 
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This equation shows that self- induction reduces the 


effective voltage of a machine, because L E 


sign; also, if a machine is on open circuit (when C = 0), 
self-induction will not affect its voltage at all Thus we 
see that a machine which has considerable self-induction in 
ite circuit will have its voltage reduced immediately it is 
thrown on the 'bus bars ; the consequence will be that the 
other machine or machines on the 'bus bars will supply it 
with current to hurry it up and raise its voltage. It is 
also well known that the resultant E. M.F. in tbe machino 
circuit pulsates, and becomes very peaked when tbe time 
lag is great for machines whose voltage curves are peaked. 
This will, of course, give rise to rushes of inotoring curront. 

We see, then, that to allow for the drop of volts of the 
incoming machine due to self-induction, we must raise its 
excitation higher than that of the 'bus bars, so that when 


has a negative 


* 
it is switched on the motoring current shall be a minimum, 


and perhaps the reason of the trouble in the case before us 
is that No. 3 has not got a high d voltage when 
5 with No. 1. It may be well to mention that 
the motoring current will be greatest when R 2 r n L 
in the circuit of the motoring machine.— R. S. 


Answer to No. 578 (awarded 5 trouble expe- 
rienced in paralleling No. 3 machine with No. 1 is 
evidently due to the governor of No. 3 engine huntin 
at light load—a not uncommon fault of otherwise zod 
vernors. It is now generally agreed that when 
ifficulty is experienced in eling alternators, the 
fault is nearly always with the governors of the engines. 
As in this case No. 1 set will llel with No. 3 when 
the latter is running, and therefore presumably loaded, 
No. 3 governor is evidently all right on load, the difficulty 
being experienced when No. 3 is unloaded and being 
brought into parallel with No. 1. The governors of the 
other sets appear to be all right both on load and at 
no load, so that there is evidently no need to fit dash-pots 
or other damping devices, as is often done, and as all the 
governors are presumably of the same type, the fault will 
probably be discovered by carefully examining and com- 
paring the governor of No. 3 with that of No. 2, these 
two sets being of the same output, taking special notice of 
the positions of the throttle valves (assuming that the 
engines are governed by throttling) on the two sete. 
Also care should be taken to see that No. 5 governor 
is properly lubricated, and does not tend to stick.—Tav. 
Question Ne. 579.— What would be the effect of reversing the 
secondary connections of one of three single-phase. transformers 
connected as follows: (1) primaries star, secondaries star; (2) 


primaries star, -secondaries mesh? How would you calculate 
the effect. 


Answer to No. 579 (awarded 78. 6d.). —With arrangement 
No. 1 the effect of reversing one secondary winding will 
be to reduce the volts across two of the secondary lines in 
the ratio of 3 to 1 at no load, and in a somewhat less 
ratio when loaded. Phase No. 2 in Fig. 1 is assumed to 


yw Resuetaer 


Fic. 1. 


Fic. 2. 


be the reversed one, and in Fig. 2 the sum of the vol 

of phases 1 and 3 is shown, whilst in Fig. 3 that of 
phases 1 and 2 (or 3 and 2) is shown. The former has a 
value J 3 times that of any one phase, whilst the latter is 
ouly equal to the voltage per phase. If the neutral point 
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of the secondary has a fourth wire connected to it, and the 
lamps or other apparatus are placed between this fourth 
wire and the mains, a current equal to twice the current 
per phase will flow in the neutral wire when one phase is 


reversed as described. This will cause a slight drop in the . 


lamp voltage of all three phases, due to the loss in the 
resistance and reactance of the fourth wire, but will be 
much less objectionable than when only three wires are 
employed. Figs. 4 and 5 show the summation of the 
currents of the three phases without and with one phase 
reversed respectively. The resultant is seen to be 
zero in the first case—two phases being always equal 


152 


and opposite to the third phase—whilst in the second 
case the resultant is equal to twice the current per 
phase, and this amount must consequently flow in the 
neutral wire. It will also be seen that the effect of reversing 
one phase is to put the voltages of the three phases only 
60deg. apart in place of the usual 120deg., and this, whilat 
not preventing motors from running, will interfere with 
the uniformity of the rotating field in them and reduce 
their efficiency. 

When the secondary is mesh connected, the effect of 
reversing one phase is more serious, for it upsets the 
balance of the voltages acting round the mesh, and intro- 
duces a net voltage equal to twice the volts per phase 
acting directly round the closest mesh windings. This will 


ory RESULTANT. 


Fic. 5. 


produee an excessive current and blow the fuses, even ií 
it has not time to damage the transformer windings. Figs.4 
and 5 will again serve to show the summation of the 
voltages. Fig. 4 shows the three voltages acting round the 
mesh before reversal The sum of these voltages is zero. 
Fig. 5 shows the effect of reversing phase 2, the resultant 
now being equal to twice the phase voltage. 

If with either star or mesh connected secondary the 
transformers are used in parallel with others, the reversal 
of one phase will of course, blow the fuses, as it is 
equivalent to putting them in parallel on the wrong 
poles.—Q. 

Answer to No. 579 (awarded 7s. 6d.).—With the first 
connection—viz, primaries and secondaries both “star” 
connected—a reversal of one of the secondaries will 
roduce unequal voltages between the three secondary 
ines. Calling the secondary voltage of each transformer 
100, the three voltages will be 100, 100, and 173. This 
is easily seen by reference to Fig. 1. O A, O B, and OC 


Fic. 1. 


represent the three secondary voltages with correct con- 
nections, and the triangle A B C represents the voltages 
between secondary lines. Here A B = BC = AC = 173 
volts. If now OA be reversed it will be represented by 
OA’. The new triangle is BAC, where BA'—A'C—100, 
and BC = 1004/5 = 173. The voltages are, therefore, 
unequal. An induction or other three-phase motor or a 
three-phase transformer connected to the three mains 
would operate, but not nearly so well or efficiently as on 
an equilateral triangle of voltages. It would tend to 
equalise the voltages, and in doing so would draw a heavy 
load from transformers O B and 6 C and a light load from 
O A, or, perhaps, return power to this phase. Consider 
now the effect of lamps placed between each line and the 
neutral. The voltages on the three sets of lamps will 
be equal—viz, 100—except in so far as the drop in the 
neutral wire will unbalance them. For the resultant 
ot the three currents will not now be equal to zero, 
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and with an equal number of lamps on each phase, the 
neutral wire will carry a current equal to twice that in 
each transformer, Taking Fig. 1 to be a diagram of 
currents, O B, O A’, and O C represent the line currents, 
and their resultant is O R=2xO A’. As the neutral wire 
is usually of small section, this current will produce a drop 
which will unbalance the voltages. Also, as O R is in 
phase with O A’, the voltage between A’ and neutral will 
show most drop. As regards the effect on the primary 
circuit, a motor load will, of course, produce unequal 
currents in the lines, but a lamp load connected as above 
will only unbalance the primary currents to an extent 
depending on the amount of secondary unbalancing 
caused by the neutral drop. In any case the primary 
conditions will be a reflection of the secondary conditions. 

Taking now the other case presented—viz., primaries 
“star” and secondaries “mesh.” With the secondaries 
correctly connected the three voltages form a closed 
triangle, A BC (Fig. 2), and there is no resultant. If 
B C is reversed, however, it must be represented by a line, 
C D, in the diagram. The resultant E.M.F. is B D, equal 
to twice each secondary voltage. This E.M.F. is an 
unbalanced one, and on connecting up the secondaries a 
current will circulate round the transformers. This current 
will not be very large in amount, as it would be if the 
primary coils were connected mesh, but it will be a 
magnetising current, which will distort the triangle of 
voltages on the secondary, increasing the secondary 
voltage of the reversed transformer and decreasing that of 


A 
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the two others. The primary voltages of the transformers 
will also be unequal, the potential of the common junction 
being no longer at the neutral point. The triangle of 
voltages between the secondary lines will be similar to that 
produced in the first case—viz, the voltages will have 
values in the ratio of 100:100:173. The magnetising 
current in the secondaries will have such a value as to 
produce this condition. The effect of placing load on the 
secondary system would be the same as described above 
for the first case.—R. C. 


THE BRITISH THOMSON-HOUSTON MOTORS— 
D.A. TYPE. 


These motors, which have been standardised at Rugby, are 
likely to find a ready market in this country, as they are simple 
in construction, easy of access, and rated on reasonable lines. 
Their design lends itself to manufacture in quantity, which is 
the first step towards cheapness. Although to ensure simplicity 
the number of component parts has been raduced to a minimum, 
and these parts are of the simplest character, yet nothing has 
been sacrificed to detract from the smooth running and reli- 
ability of the motors. They are exceptionally free from chat- 
tering, humming, and vibration—difficultics which are very 
common in small motors, and which are an ever present source 
of trouble where motora are placed on walls or in buildinga 
where quiet running must be maintained. This characteristic 
enables the motor to be installed without being a constant 
vexation to the user on account of objectionable noise. 

It is well understood that a motor which has a very low 
power consumption is not necessarily a satisfactory all-round 
motor, and it is easy to design a highly efficient motor with a 
corresponding increase in the heating and sparking, which will 
affect the running properties and ultimately the life of the 
motor. The efficiency, therefore, hag been brought to such a 
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point as is consistent with stable and reliable operation, the 
commutator giving no trouble whatever as to sparking or heating. 
The D.A. motors have been so conservatively rated that they can. 
withstand considerable overloads for short periods without undue 
sparking or heating, and they are manufactured in sizes of } h. p. 
up to 15 h.p. for slow speed, and 2 h.p. to 20 h.p. for moderate 
speed. Standard windings have been developed for the nominal 
voltages of 115, 200, 230, 400, and 500, the windings being so 
chosen that the motors can be used with satisfaction on circuits 
differing considerably from this nominal voltage. Standard 
D.A. motors are, therefore, suitable for use on all the ordinary 
voltages found on electric supply mains. The speeds range 
from 2,000 revolutions per minute in the smaller down to 750 
revolutions per minute in the larger sizes. Fig. 1 shows one 


Fia. 1.—The D A type of Motor made by the British Thomson-Houston 
Company at Rugby. 


of these motors, and Fig. 2 a similar motor dissected. The 
motor frame, which is also the magnet yoke, is of cast iron. 
In the smaller sizes it is rectangular in shape with rounded 
corners, while in the larger sizes the circular form is adopted. 
At the commutator end the frames are provided with a project- 
ing shell which protects while at the same time allows ample 
space for the brush gear. For sizes above 5 h.p. the frames are 
divided horizontally, so that the upper half may be easily 
removed to facilitate inspection or removal of the armature. 
The armature may also be removed by removing the pulley and 
shield, as in the smaller sizes. Ventilation is provided by 
hand-holes, both at pulley and commutator end, the latter 
being large enough to permit ready access to the brush-holders. 
The pole-pieces are of sheet-iron laminations, so as to reduce 


winding adopted (Fig. 3) provides large radiating surface for 
the armature conductors, reduces the length of wire, and 
consequently the loss due to resistance. Theseparately-formed 
coils, of which the winding is composed, are ‘easy to remove 
and replace. The brush-holdefs are arranged for carbon 
brushes, which slide in finished ways, and are pressed against 
the commutator by independent pressure fingers, an adjustable 
spring in the rear of the holder enabling the pressure to be 
regulated throughout the whole life of the brush. 

The standard motors are shunt wound, but series-wound 
motors can be supplied for use on cranes, winches, etc., where a 
variation of speed with load is required, while for printing 
presses and other machines requiring large torque at starting 
compound-wound motors are recommended. 

The ends of the partially enclosed motors have open hand- 
holes in them for ventilation and to afford access for inspection 
of the working parts. The partially enclosed motors are con- 
servatively rated, and consequently run with full load at an 
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Fic. 3.—Armature with Former-Wound Coils. 
unusually low temperature. After running for 10 hours at 
their rated load and voltage, the rise in temperature above that 
of the surrounding air will not exceed 72deg. F., as measured 
by thermometer on any part of the motor. They will run for 
one hour under a 29 per cent. overload, and will stand a 
momentary overload of 40 per cent. without injurious heating 
or sparking at the brushes. For use in factories and work- 
shops, where it is required to further protect the motor, the 
hand-holes can be fitted with removable perforated covers. 
These covers offer but little resistance to the circulation of alr, 
and the heating of the motor is but slightly increased ue 
This form of motor combines the advantages of a totally 
enclosed motor with excellent ventilation, and protects the 
motor from the entrance of all small particles, fluff, eto. For 
special conditions the hand-holes may be furnished with 
removable solid covers, thus forming a totally enclosed motor. 
It is to be observed that this completely enclosed construction 
involves greater welght for a given output, and consequently 
increased cost—as compared with open-type motors—for the 


Fic. 2. — The Parts of a D A Motor. 


eddy-current losses to a minimum, and are so supported that 
they can be readily removed from the frame. The field coils 
are held in place by the extended tips of the pole-pieces. 

The armature core (Fig. 3) is composed of sheet-iron lamina- 
tions, which are assembled direct on the shaft. Each lamination 
is japanned to prevent eddy currente, and air-ducts are 
arranged for ventilating the core and winding. The armature 
body is insulated with a tough insulation impervious to 
moisture, and 5 indestructible. The cylindrical 
armature winding employed on other B.T.H. motors is also 
used in the D.A. motors. The armature coils are made of 
copper wire wound on a former, and are thoroughly insulated and 
tested, to avoid the possibility of a short-circuit in the coil 
itself. They are held firmly in place between the teeth, and 
are bound by band wires, so that the conductors cannot slide 
or vibrate and thus injure the insulation. The cylindrical 


reason that to make up for the lack of ventilation a larger 
radiating surface must be provided to dissipate the heat 
generated in the machine. 

For many purposes of power application it is convenient to 
have a gear shaft mounted on the motor itself. For this purpose 
a motor has been developed in which the ordinary end shields 
of the standard D. A. motor are replaced by special ones 
carrying bearings, in which the secondary shaft revolves. Both 
the gear and pinion are cut by special machinery, and run 
together with little noise or wear. Gear cases are provided, 
and the whole machine 1s of sturdy and durable design. Five 
standard gear reductions are provided from 3 to 1 to 8 tol, 
and these reductions are interchangeable on each size of motor 
respectively. By rotating the end shields relatively to the feet 
of the motor three alternative positions of the secondary shaft 
are obtainable. 
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THE RIGHT HON. JOSEPH. 


It may be a matter of surprise to many people that Mr. 
Chamberlain’s speech the other day to his constituents can 
be brought into connection with electrical matters. A 
prominent manufacturer of electrical apparatus (Mr. G. 
Byng, of the General Electric Company) not long since 
published an admirable little book on Protection, and 
we have little doubt but that Mr. Byng will welcome 
the speech of Mr. Chamberlain with great satisfaction, 
although the latter's ballon d'essai does not come any- 
where near the formers idea of Protection. Free 
trade is a phrase which no one nowadays will define. 
It is a political battle cry which is always explained 
so that a hit can be dealt at opponents, and the 
like is done with the word Protection. We should 
not be surprised to find that Mr. Chamberlain had 
read with interest and profit the words of Mr. Byng. 
Let us extract a few sentences pertinent to the question 
from the book referred to : 


The British flag is followed by foreign trade" (p. 210). 

“A manufacturer wante first and foremost his own 
home market " (p. 210). 

A manufacturer wants, secondly, the markets of our 
old dependencies and Crown colonies " (p. 211). 

“Thirdly, our manufacturer desires our self-governing 
colonies to treat him as one belonging to the 
same nation as themselves” (p. 211). 


The book was published in 1901, hence the following 
sentences have a peculiar interest, in that they were 
prophetic, and we can now discern somewhat of their 
fulfilment : 

* When we shall have finally conquered the Trans- 
vaal, will our statesmen tell us they have given 
us a ‘new market? 

„Will our trade follow the flag into Johannesburg ? 

I happen to have special knowledge on this sub- 
ject, and I will tell you. It will not! England 
will spend a few hundred millions, and America 
and the Continent will monopolise the trade." 

is obviously proper and just that, after having 
conquered a country, we should be able to exact 
such laws and tariffs as we deem right and 
remunerative. But is there any likelihood of 
this being done! And if not, why not?” 

Ig ours a real or a sham empire?” 

" We shall know the true answer to this question 
when we set about the introduction of Imperial 
commercial federation " (p. 214). 

All this is true, and the queries to the point. It surely 
must be taken that Mr. Chamberlain was tentatively 
throwing out indications of a desire towards closer federa- 
tion. That this country should have spent hundreds of 
millions in South Africa and given the same facilities to 
other nations who have spent nothing is simply incredible, 
but can it be denied as a fact? As Mr. Byng says: 

“Our present Colonial policy is actually doing 
grievous harm to our industrial classes, because 
foreign manufacturers are gradually annexing the 
trade with our possessions, paying nothing for the 
privilege, and being in addition subsidised and 


66 It 


supported in every way by their own Governments.” 
Again, this cannot be deemed either free trade or fair 
trade. It is simply handicapping ourselves in the race for 


business. We spend so many milliong a year because of 
our colonies. The business people, among others, have to 
pay their share of these millions, and their manufactures 
must be increased in cost because of such payment. Free 
trade, it seems to us, would mean the placing of all other 


THE ELECTRICAL ENGINEER, MAY 22, 1908. 


nations upon an equality with ourselves simply so far as 
this expenditure is concerned, and that means in some way 
or other the imposition of an equal charge upon their 
productions. Surely this is but simple justice. We 
initiate and maintain the market at a cost to us, and 
anyone else who uses the market should pay ordinary 
rent for what has been provided, and not permitted to 
use the market without rent, to the detriment of the 
owners, who have expended initial capital and who have 
to meet annual charges. The first requirement is equality 
of artificial impositions and no handicapping. 


WHERE IGNORANCE IS BLISS, ETC. 


Read a quack advertisement in the daily papers—say 
the Standard of May 21—and ask yourself if you are 
living in the twentieth century, and whether it ought not 
to be a criminal offence for any newspaper to insert such 
utter rubbish as: 

* But a physician can apply the current in a very mild 
form from his battery? 

“Yes; but not so mild as it should be to do any good." 

The Standard ought to be ashamed of itself, as should 
any other respectable paper, for inserting such advertise- 
mente. 


CORRESPONDENCE. 


** One man's word is no man's word, 
Justice needs that both be heard." 


TESTING. 


SrtR,—From the tone of the last letter A. J. S." has 
written with reference to the above, it appears that when 
I used the word “novice” in my previous letter he has 
taken it that I referred to him, and as a result feels 
decidedly hurt. As a matter of fact I did not intend the 
expression to be personal, but was using it in a general 
sense, but since reading his last letter I have come to the 
conclusion that I should have been perfeetly justified in doing 
so, as his remarks are quite irrelevant. He says that I have 
not contradicted his “statements” regarding the connec- 
tion of the test for taking the resistance of submarine 
cables. Most decidedly not, as his statement was a 
description of the connections shown in my paper, and if I 
contradicted him, I should have been contradicting my own 
work. He further says that my statement with reference 
to not allowing for the resistance of the sheathing is 
absolute nonsense, together with the test. It is decidedly 
amusing how A. J. S.“ flatly contradicts me without being 
able to show me where I am wrong, and then makes matters 
worse by giving his own views on the subject without 
attempting to prove them. Now, I have always been 
under the impression that it was a generally accepted law 
that no man has a right to make such dogmatic assertions 
unless he can prove them, or at least back them up with 
eommon-sense reasoning. I should like to ask A. J. S.“ for 
some more information with reference to the resistance of 
the “earth.” Has his experiments enabled him to give to 
the world that he can take the resistance between two 
earth-plates (allowing for resistance between the plate 
and earth)? If so, his name will be recorded in the annals 
of modern research work, and he will go down to 
posterity as another Faraday. If he can do this, I 
shudder with horror at the thought that I have lived all 
these years and remained ignorant of the fact, and must 
admit it is quite unpardonable on my part. Then he 
goes on in a rambling sort of way about the insulation of 
cables, and says that if two similar cables were to be 
tested, the one with the higher resistance will retain its 
electrostatic charge longer than the other. This is really 
wonderful. I may state, for the edification of A. J. S., that 


the faster the wheels revolve on a railway engine the. 


‘quicker it will travel (providing it is on the rails). I am 
rather disappointed that he will not have time to continue 
this interesting little discussion with more of his amusing 
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letters, but perhaps by the time he has eaten a few more 

Christmas puddings he will have seen inside a testing 

room, when I will receive him with open arms.—Yours, eto., 
W. DALTON. 


FOOTBALL. 


SrR, —Although your valuable paper has not devoted the 
attention it might have done to the above subject in the 
past, I trust you will allow me to answer the Chloride's 
protest in your last issue against Glover's being styled 
"the Rugby football champions of the Manchester work- 
Shops," which protest is based on their beating Glover's 
second team in the Swinton workshops competition, number- 
ing 27 clubs. (I would mention that the Broughton 
Rangers’ competition, which Glover's won, had 108 clubs 
entered.) Glover's entered for each competition, and, 
having to play the semi-finals of both on the same day, 
chose their best team for the more important Broughton 
competition, and sent this second team to play Yun 
Soapworks at Swinton. Further, while Chloride only 
drew with General Electric, Glovers beat Bradford 
Ironworks decisively, who themselves beat General 
Electric. Again, Glover's scored 87 points inst 3 
scored by opponents at Broughton. On form, therefore, 
Glover's are the best workshop team in this district, and 
this will be confirmed when the two clubs in question meet 
to settle the matter. 

I trust it may not scem immodest to mention that, as 
Manchester district is a hotbed of Rugby football, Glover's 
may with confidence assume themselves good enough to be 
considered champions of & rather wider sphere than the 
local workshops—in fact, if any electrical engineering 
workshop's team in the United Kingdom doubt the state- 
ment, Glover's would be pleased to hear from them with a 
view to upholding this assumption.— Yours, etc., | 

Manchester, May 18, 1903. J. BROOKING. 


FORTHCOMING EVENTS. 


FRIDAY, May 22, 

Physical Society. — At 5 p.m, ordinary meeting. Agenda: 
Exhibition of Nernst lampe, by Mr. J. Stottner ; exhibition of a 
diagram of single-piece lenses, by Mr. T. H. Blakesley. Paper : 
* On an Instrument for Measuring the Lateral Contraction of 
Tie. bais, and on the Determination of Poisson’s Ratio," by Mr. 
J. Morrow. 

Royal Institution.—At 9 p.m., 
Dictionaries. 

North-East Coast Institution.—At 7.50 p.m., general meeting at 
Newcastle-upon-Tyne. 

Lecture. At 3.50 p. m., lecture on The Telephone . with 
special reference to London, by Mr. F. Chas, Raphael, at Oaxton 
Hall, Westminster. 

Monpay, May 26. 

Electrical Engineers Volunteers.—At 9 p.m., distribution of 

South African medals at headquarters. 
WEDNESDAY, May 27. 

Institution of Electrical Engineers (Birmingham Section)—At 
6.30 p.m., annual meeting. 

THURSDAY, May 28. 

Institution of Electrical Engineers.—-At 5 p.m., annual general 
meeting at offices, 92, Victoria-street, S. W. 

Junior Institution of Engineers. Visit to New River reservoir 
works at Kempton. Train leaves Waterloo 1.20 p.m 

Royal Institution —At 5 p.m., Prf. J. A. Fleming on Electric 
Resonance and Wireless Telegraphy." (Lecture I.) 

FRIDAY, May 29. 
Royal Institution.—At 9 p.m., the Prince of, Monaco on The 
Progress of Oceanography.” 
SATURDAY, May 30. 
Institution.—At 3 p. m., Prof. S. P. Thompson on The 
‘De Magnete’ and its Author.” (Lecture I.) 


Mr. J. A. H. Murray, M.A., on 


REVIEWS. 


The Technical Dictionary Cyclopedia. Edited by PuiLiP R. 
Bésoruine, C. E., and Freperick T. Gissinc, M. I. P. S. Pub- 
lished by Rebman, in 18 parts, at 28. each. 

We have received the first part of the above dictionary, 
which we regret we cannot place favourably before our 
readers to buy. It is sup to be a technical volume, 


Fa 
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but the information given is often incorrect technically, 
and hence misleading. Asan example of this, under the 
heading Absolute Unit of Force,” the following appears: 
“ This is the force which will generate a unit of velocity 
when acting on a unit of mass during a unit of time. The 
unit of time is one second, the velocity 1ft., and the weight 
llb. avoirdupois in England.” We need hardly say that 
the unit of force so obtained is not the absolute unit. 
Again, under Alternating- Current,“ we find the following: 
“One which periodically varies in magnitude and direction, 
and generally is a sine function of time. It may be made 
graphically by a sine curve or wave." It may well be 
gathered from the above that the English in the 
book is quite as weak as the science and technical 
deseriptions, which are apt to  mislead those who 
do not previously know what they are to look for. 
Even then sometimes mistakes may be made; as, for 
instance, when looking at &mpere-feet, we are told that 
it is The product of a circuit in amperes by the resistance 
in feet through which the current passes.” What this 
means is not clear to ourselves, and perhaps our readers 
will equally find a difficulty in understanding what the 
editors of this "Dictionary Cyclopedia” are driving at. 
To conclude, we further find the following: Alarm Bell 
This class of bell will ring when the water-level in the 
reservoir or cistern is either too high or too low. It can 
be made for either purpose, or for both together.” It will 
be equally true to say, this class of bell will wake the 
cook or the housemaid, or both together. 


TRADE NOTICES AND NOVELTIES. 


R. M. Lowne and Son’s Exhibits. 


(Jaite a number of remarkable instruments were shown to 
us at Ravenscroft, Catford, by Mr. Lowne last Friday. They 
included a 3ft. dial non-winding clock, which. can be worked 
by a distant or close pendulum, and which has been kept going 
by the same two Leolanché cells for the last two years. We 
were informed that these and similar 14in. household clocks 
could be manufactured at less cost than ordinary clocks. One 
of these clocks could keep an infinite number of other clocks 
going, the first additional one iu relay and the others in groups 


EE 
Connections o Lowne's Patent Electric Clock. 
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of two in parallel. The accompanying diagram shows the elec- 
trical arrangement employed in this clock for controlling the 
electric current to the exact amount for energising the magnets 
for performing the work of driving the clocks without any 
waste, thereby prolonging the life of the battery to the longest 
extent, and it is found that two small cells will work a large 
clock for three or five years without renewal. « and a! are 
electromagnets having an armature, b, movable at a centre, c, 
with metallic conductor, d, in electrical contact with one pole 


of a battery, +, and contact spring, d!, through conductor, e, 
magnet, a, conductor, f, insulated contact piece, f', contact 
spring, g, conductor, h, to pole of battery, —. Under these 
circumstances the magnet, a, will be energised, and the arma- 
ture will move on its centre to the poles of. the magnet, at the 
same time the electrical contact will be broken at d!, and 
metallic contact will be made at d?, but electrical contact will 
not again be made until the contact spring, j, falls upon the 
insulated contact piece, k, then the magnet a! wil be 
energised, and similar conditions will oocur, moving the 
armature back to its original position, and so on. The 
contact springs and pieces, f, g, j, k, form the electrical 
transmitter, and are operated by the half cylinder, i, which is 
caused to revolve, and alternately makes electrical and breaks 
metallic contact, whilst the electromagnets, a, a!, armature, b, 
and contact breaker, d, di, di, form the indicator or clock. 
This part of the apparatus automatically breaks electrical and 
makes metallic contact Immediately the work is performed for 
moving the hand of the clock or other apparatus, and the 
battery can never remain in circuit, or contacte of undue length 
be made. One great advantage of these clocks, besides the 
saving of the trouble in winding them, is the absence of loud 
ticking. There is apparently nothing to get out of order in the 
mechanism, and the clocks ought to last a good long time. 

We also saw an accessory instrument of independent, auto- 
matic, electric action for striking hours, and suitable for releas- 
ing large bells, steam syrens, and steam hooters. This is worked 
on a similar principle as the clock above described. The firm 
recently solved an intricate problem, installing an automatic 
steam hooter at Liverpool, which sounds at various intervals for 
various lengths of time. 

Experiments made with a galvanometer tended to show the 
infinitely small amount of current required to work these 
instruments. 

Connected with a vane and dynamometer we found a record- 
ing anemometer, which traced on a diagram the direction and 
strength of the wind, giving most perfect records, divided into 
minutes, miles, etc. A record for Feb. 27, 1903, showed a 
force of 50 miles per hour, and the frequent gusts marked as 
occurring at almost regular intervals on the chart for the pre- 
ceding day give quite a lucid idea of {the process by which the 
weather is made. 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion, presided over by 
Sir David Barbour, held another sitting at the Westminster Palace 
Hotel on Friday. 

Sir Richard Nicholson, clerk to the Middlesex County Council, 
was the only witness, He stated that he was prepared to give informa- 
tion with regard to the position of the county regarding light railways 
and tramways. The railways serving the county had shown them- 
selves incapable of dealing with the increasing local traffic. Since the 
Light Railway Act was passed in 1896, and the decision of the Board 
of Trade that what are virtually tramways could be promoted under 
the Light Railways Act, numerous orders had been introduced for pro- 
moting so-called light railways along the main roads of the county. 
Middlesex had consistently opposed these applications, which for the 
most part ran along the main roads of the county. The Oounty 
Council took the view that the main roads belonged to the inhabitants 
of the county at large, and that light railways traversing them ought 
to be under the control of the County Council and the authority under 
the Light Railways Act, and not under that of the various local 
authorities along the roads, as any arrangement of this sort might 
result in a deadlock in the working of the tramways as a whole. The 
question of intercommunication between Middlesex and London in 
connection with the housing of the working classes was of the 
highest importance, and Middlesex had intimated to the London 
County Council its desire to come to some arrangement with them in 
order to effect an interchange of traffic between the two counties, but 
the Middlesex County Council did not see its way to come to an 
arrangement with London by the appointment of a joint committee 
under the Light Railways Act, 1896, because Middlesex was of opinion 
that each county authority should confine its operations to its own 
county. When the Middlesex County Council came into office in 1889 
the most valuable portions of the two main roads were in the occupe- 
tion of tramway companies, who thereby held the key of the position 
so far as future extensions were concerned. It had been assumed that 
the Pg Railways Act was intended to apply solely to the construc- 
tion of light railways in agricultural districts to act as feeders to 
existing railways, but the London United Tramways Company, 
and subsequently other promoters, seized the idea that, as there 
was no preamble to the Act, nor any definition of light railways to 
be found in its provisions, the Act might be utilised for the extensions 
of their tramway lines in Middlesex, freed from the unfair and mis- 
chievous shackles of the Tramways Act, 1870, which, by the old 
iron " provisions, made it impossible for a company during the latter 
years of its tenure to introduce any improvements of system, especially 
so drastic and costly a one as the substitution of electrical for horse 
traction. In answer to the chairman, the witness said he considered 
that an unfair provision. He thought, in the interests of the neigh- 
bourhood, it should be sold as a going concern. If there were power 
to sellas à going concern, it would cause more tramways to be pro- 
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moted. Witness proceeded to deal with the efforts made by the 
London United Tramways 5 to obtain light railway orders, 
and at last, in view of the fact t it was now recognised that the 
Light Railways Act might be made use of for the construction of what 
are really tramways, the County Council, on Feb. 23, 1899, resolved 
to avail itself of the provisions of the Light Railways Act, and to 
carry into effect within the county such of the powers conferred upon 
county councils by the Act as might seem to the Council to be desir- 
able. In 1900, however, the London United Tramways Company 
obtained a Bill giving them power to construct tramways in Acton, 
Ealing, Hanwell, Heston and Isleworth, Twickenham, Hampton 
Wick, and Teddington, and this, with their existing or autho- 
rised tramways and light railways, gave them practically 
the ion of all the roads between London and the out- 
lying portions of the western districts of the county. Never- 
eless, it was thought desirable that the County Council should 
make an effort to obtain control, for light railway purposes at any 
rate, of some of the roads in the western part of the county not 
already oceupied by the London United Tramways Company, and an 
application was made to the Light Railway Commissioners in 1901 
for powers to construct light railways in a number of districts. The 
London United Tramways Company at the same time applied for a 
light railway order for the construction of wg railways to a great 
extent along the same roads as those specified in the application of 
the County Council. The County Council's application was refused, 
but the company were granted the order, as regarded certain lines, 
and thus further fastened on the western part of the county the 
monopoly of the United Company. In the end an arrangement was 
made with the London United mpar which, in his opinion, had 
the merit of saving costly and fruitless contest. Under it the 
London United Tramways Company are to confine their observations 
in future to the south of a line drawn along the Grand Junction 
Oanal to Uxbridge, and the Oounty Council are to be placed in 
a similar position as regards the territory on the north of the line. 
Witness next dealt with the northern and eastern districts of the 
eounty which were in tho possession of the North Metropolitan Tram- 
ways Company, and in 1899 an arrangement was come to with the 
Metropolitan Electric Tramways Company under which an application 
was made to the Light Railway Commissioners for power to construct 
certain light railways, and the powers were granted to the County 
Council. Further agreements were made with the company in 1900, 
1901, and 1902, which provided for the construction of the railways 
by the County Council and for the working of them by the company 
on certain agreed terms. The County Council were also interested 
under ements in the tramways belonging to the North Metro- 
litan Tramways Company so far as they were situate in the county of 
iddlesex. These agreements provide for the purchase of the North 
Metropolitan Tramwaysin Middlesex by the Metropolitan Electric Tram- 
ways, Limited, and for the electrification of the lines by that company 
and for working them as part of the light railway system to be leased 
by the County Council to them on certain specified terms, for payment 
of interest on the capital expended and for division of profits bet ween 
the County Oouncil and the company afterwards. The result of the 
agreement was that as regarded light railways the Council were to 
make the lines and provide sites for generating stations ; the company 
were to provide rolling-stock and to equip the lines electrically ; the 
company were to take the lines ou lease for a term expiring Dec. 31, 
1930. e Council received asa first charge on the whole undertaking 
a rental of 4 per cent. on their capital expenditure for one-third of the 
term, for another one-third 44 per cent., and then 5 per cent.; the 
company took a similar percentage on their capital outlay, and then 
the profits were divided in proportions agreed between the County 
Council and the company. | 
The Commission adjourned. 


PHYSICAL SOCIETY. 


At the meeting of ihe above society on May 18, Dr. R. T. Glaze- 
brook, president in the chair, 

Dr. Watson read a “Note on the Construction and Attach- 
ment of Galvanometer Mirrors." It has often been pointed out, 
notably by Lord Rayleigh and Prof. Threlfall, that it 1s better to 
increase the sensitiveness of galvanometers and similar instruments 
by improving the optical system, rather than by pushing the elec- 
trical sensitiveness to extrenie limits. "When working with ordinary 
silver on glass mirrors difficulti-s arise in connection with the 
attachment of the fibre and the fact that it is necessary to use a 
varnish, which in all cases produces distortion. These difficulties 
have been overcome by using quartz instead of glass, and platinum 
instead of silver. A disc of quartz, the diameter of the mirror 
required, and about Imm. thick, is cut from a rod of the 
fused material. A small tag of quartz rod is then fused to the 
edge. This is for the attachment of the fibre. One surface of the 
disc is then polished and coated with a platinising solution. The 
whole is then put into a mufflle furnace and raised to a red heat, when 

latinum is deposited upon the surface. The disc can then be ground 
ow in thickness from behind until it is as thin as required. This 
does not produce distortion of the mirror, because of the unstrained 
condition of the fused quartz.  Half-silvered mirrors can be obtained 
by adjusting the thickness of the coating of the platinising solution. 
Dr. Watson exhibited several galvanometer mirrors and also larger 
mirrors on plate glass and lenses. 

Mr. C. V. Boys congratulated the author upon a valuable and 
interesting paper. The subject of mirrors was one which for many 
years had troubled and perplexed experimenters. It was surprising 
that a new method of making mirrors, such as that described in 
the paper, could have so many advantages over the usual processes. 

Mr. J. W. Swan expressed his interest in the paper, and said 


he was glad to see that the seed sown by Mr. Boys in the employ- 
ment of fused quartz was being cultivated to-day. The paper was 
a valuable practical contribution. He asked for the composition of 
the platinising solution. 

The Chairman, in congratulating the author, said he had had 
an opportunity of discussing with Dr. Watson the uses to which 
these mirrors might be put, and he had seen their many advan- 
tages in a verticaljforce magnetograph at the National Physical 
Laboratory. 

Dr. Watson said he thought the composition of the solution was 
a secret, but it was a comparatively inexpensive liquid obtainable 
from Messrs, Johnson and Matthey. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on May 14 the 
following were the candidates balloted for : 


Associate Members.—W. A. Barnes, Overdales, New-road, White- 
field; J. W. A. Binner, Electricity and Destructor Works, Spa- road, 
8. E.; W. Dolton, Engineer's Office, Mount-pleasant, E. O.; H. F. 
Francis, 46, New Inn Hall. street, Oxford; J. Menmuir, 18, Oam- 
bridge-strect, Glasgow; A. E. Moore, Municipal School of Technology, 
Manchester; G. Richardson, Braehead, Bonhill, Dumbartovshire ; 
A. R. Shapley, Corporation Electricity Works, Bath; H. Vickers, 
Corporation Electricity Works, Commercial-road, Wolverhampton. 

Associates,—Q, E. B. Christie, care of G. S. Midwinter, 2, Kilmon- 
grove, East Dulwich, S. E.; C. E. F. Evans, Electricity Works, Stone- 
house, Devonport; W. H. Evans, Pendeford, Roby, Lancashire ; 
R. Pries, 82, Bunhill.row, E. C.; S. Scargill, Alhambra, Black pool; 


J. B. Souter, Greyfriars Foundry, Elgin, N. B.; P. A. Spalding, 14, 


e W. O.; H. J. Stracey, 7, Belsize- terrace, Hamp- 
stead, N. W. 

Students. —R. C. H. Dawes, 21, Granville-place, Portman-square, 
W.; H. A. Greaves, 46, Wath-road, Netheredge, Sheffield; W. J. 
Lindsay, 281, High-street, Southwark, S. E. 


SHREWSBURY ELECTRICITY UNDERTAKING. 


The Lighting Committee of the Shrewsbury Corporation in their 
report on the above undertaking for the past year give & comparative 
statement of Board of Trade units of electric current sold, which shows 
the following totals: 1898, 66,747; 1899, 98,121; 1900, 185,667; 
1901, 233,938 ; 1902, 298,265; 1903, March quarter only, 102,037. 
Having regard to the satisfactory results of the year's working, the 
committee feel justified in again reducing the meter rent charges to 
consumers from 2s. to 1s. per quarter as and from March 31. With 
regard to the charges iade for current used, the committee do not 
think it advisable at present to make any reduction, inasmuch as 
they cannot form an accurate estimate of what the consequences 
of such reduction would be until they are in possession of certain 
details which arc not at present available, and until a new 
contract for coal has been entered into next June. The committee 
propose, as soon as they can possibly see their way to do so, to 
arrange for a reduction in the charge of electric light. Tho following 
statement of revenue account is given as showing the satisfactory 
financial progress of the electric light undertaking during the past 
year, the result being, for the first time, a credit balance of £568. 
78. 9d. : Expenditure—general expenditure for the year, £2,737. 
4s. 11d. ; interest on loan, £1,208. 18s. 9d. ; sinking fund transfer, 
£1,730; due to sundry creditors, £165. 6s. 10d.; balance due to 
treasurer, April 1, 1902, £2,059. 19s. 11d. ; credit balance, March 31, 
1903, £568. 7s. 9d.—total, £8,469. 18s. 2d. Keceipts—received 
during the year, £6,019. 6s. 3d. ; transfer from borough fund, £62. 
58. 24.; value of stock in hand, March 31, 1903, £243. 198. 2d. ; 
sundry debtors for current to March 31, 1905, £2,144. 78. 7d.—total, 
£8,469. 18s. 2d. 


PERSONAL. 


Mr. G. W. Grossett, late assistant at the Leith electricity works, 
has been appointed junior shift engineer at the Corporation electricity 
works, Bradford. 

The Worksop Urban District Council have increased the salary of 
their resident electrical engineer (Mr. J. P. Orowther) to £175. 

The Islington Borough Council have approved of the appointment 
of Mr. Lambert, the chairman of the Electric Lighting Committee, to 
attend the eighth annual convention of the Incorporsted Municipal 
Electrical Association, to be held in Sunderland, Newcastle, Middles- 
brough, and Stockton during the coming summer. 

The Llandudno District Council have increased the salary of Mr. 
Morton, the electrical engineer, by £20 per annum. 


APPOINTMENTS VACANT. 


Junior Assistant, generating station, Peterborough, 27s. 6d. per 
week, May 50. See advertisement. 
j Chief Inspector of Tramways, Bolton, £2. 10s. per week, 
une 1. 
À 5 Inspector of Tramways, Bolton, £2 per week, 
une ]. 
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LEEDS ELECTRICITY DEPARTMENT. 


From the accounts of the Leeds Corporation electricity 
department for the year ended March 25, 1903, it appears 
that the total expenditure on capital account to that date 
amounts to £671,411. Abstracts of the revenue account 
and general balance-sheet are appended. After payment 
of interest and placing £12,871. 17s. 11d. to redemption 
fund, the auum ap profit for the year amoun to 
£1,585. 118. 

REVENUE ACCOUNT. 


r. Expenditure. E £ s. d. 
Generation of eleotrici ty E CoU 10,596 8 9 
Distribution of electricity ..................... eee eene 1,3127 16 7 
Rente. and . 1.494 17 7 
Management expense HH 5,169 0 8 
IET iP MEMINI 277 17 5 

Charges incidental to change of voltage .............. ...... 4,530 14 0 
19,996 15 0 

Balance carried down, being gross profit ...... .............. 36,017 0 11 
£56,013 15 11 

Cr. Income. £ s.d. 
Sale of electrieity, less discounta, et . 55972 4 5 
Rental Of motors issis cerra o xe ene ea eSI ecu eu 4111 6 

£56,015 15 11 
BALANCE-BHEET. 

Dr. Liabilities. £ 8. d. 
/// TR 722,820 0 0 
Treasurer —reveime accounnnnttt -o 11,396 16 11 
Sundry oreditore ee —] me EH . 29,862 11 5 
Irredeemable securities premium fund .................... ... 8,444 9 3 
fllt! aN EERE ATES 37,058 1 4 

£809,581 18 11 

Cr. Assets. £ s. d. 
Capital ex penditure . T . 671,411 11 8 
BF eee naaie 107,222 17 0 
Air,. 20 0 0 
Stock- in-trade, stores, etqc᷑Oco w . . . 12,059 14 5 
Sundry debtors and misoellaneou sss ͥ 18,887 15 10 

£809,581 18 11 


SOUTH SHIELBS ELECTRICITY WORKS. 


In his report to the Electrical Committee on the above undertaking 
Mr. J. H. Oswthra, the borough electrical engineer, says that the 
capital expenditure on the works has increased £6,927 during the past 
year, bringing the total capital expenditure at March 31, 1903, to 
£145,815. The kilowatt capacity of the plant installed at the depót 
is the same as 12 months ago, and quite sufficient to meet all the 

uirements for some two or three years. The lamps connected have 
risen from 41,680 to 47,674, being an increase of 5,994, equivalent to 
14 per cent., whilst the consumers connected have increased from 778 
to 906, this being an increase of 16 per cent. The number of units 
sold during the past 12 months was 1,148,965, being an increase over 
the previous year of 163,319, equivalent to 17 per cent. The public 
lighting has developed somewhat, the total number of arc lamps being 

, an increase of five since March 33, 1902, whilst the number of 
ordinary gas standards which have been converted into electric brings 
the total up to 314, being an increase of 32 since March, 1902. With 
reference to the revenue earnings of the department, this is more 
satisfactory than for the year ending March 31, 1902. The total costs 
chargeable against revenue were £6,118, being £204 more than the 
previous year, but this is accounted for by the fact that the assessment 
of the works has been increased, the amount paid for rates for the past 
year being £308 more than the previous year. The total revenue 
amounts to £15,717, spinas £13,664 of the previous year, being an 
increase of £2,053, which leaves a gross profit of £9,599 against 
£7,750, which equals an increase of 24 per cent., while the per- 
centage of gross profit to the total capital expenditure is 6:6 per 
cent. compared with 5°5 per cent. of the Ter ear, The 
amount required for interest and sinking fund is £8, against 
27,156, an increase of 17 per cent. After meeting all charges. 
including interest and sinking fund, there is a net profit of £1,233 
against £594, being an increase of £659, equivalent to 107 per 
cent. The engineer draws attention to the exceedingly cheap rate 
at which the committee have sold the current during the past 12 
months. The average price obtained Jt unit for current supplied 
to private consumers works out at J'9d., whilst the price obtained 
for street-lighting is 1°4d. per unit. Regarding the free supply of 
electrical energy which the Corporation offered to new consumers con- 
nected to the mains during the months of May, June, and July last 
year, the-total number of such spplications received was 35, and 
the current supplied to them free cost the department £11. 16s. 6d. 
for 2,200 units consumed, which had they been charged would have 
increased the revenue some £35. 15s. With reference to the flat rate 

stem of charging, this option has now been iu vogue for the past 
12 months, there being 110 consumers who elected to bo charged 
at this rate for their supply of electrical energy. The sum 

total received for the supply of electrical energy on the flat 


rate of 5d. per unit was £640, and had these consumers been 
charged on the maximum demand system the revenue received from 
them would have amounted to £709, showing a difference of £69. 
However, it may be mentioned that had this rate of charging not 
been initiated there would undoubtedly have been a t number 
of these 110 consumers using an illuminant other than electrical 
energy, therefore this difference cannot by any means be called a 
loss to the department. With regerd to the mains department 
there has been considerable trouble, the distributors havin 
shown great inclination to go to earth in several districts o 
the town. These faults have not interfered to any great 
extent with the supply of electrical energy by reason of 
having been located and repaired before the final breakdown 
point was reached. One aro main is giving so much trouble as 
to necessitate something like one half of the cable laid being renewed, 
this work being on the point of commencing at the present time. 
Coming to the cost of production attention is called to the greatly 
reduced cost of generation, etc., the actual cost of producing the 
energy sold being 1:154. per unit, against 1'29d. of the previous 12 
months, which is equal to & decrease in the working expenses of 
10 per cent., and according to the figures recorded to date, either 
municipal or company's undertakings, the South Shields coets are 
only beaten by two stations—viz., Leeds and Edinburgh—and 
the respective outputs and total costs of these stations are 
3, 055, 160 units, costs 1:04d., and 7,760,307 units, costs 1:07d., 
compared with South Shields output, 1,148 965 and costs 1 15d. 
Further, the total cost per unit sold, including interest and redemp- 
tion charges, amount to 2:91d., against 5:03d. of the previous year. 
During the past year a reserve fund has been created, the sum of 
£2,700 of the accrued profits having been set aside. In conclusion, 
Mr. Cawthra points out that the plant at the generating station has 
been maintained in the highest possible state of efficiency, the whole 
cost of such maintenance being charged to the respective revenue 
accounts. This also ap lies to the maintenance and repairs to the 
mains, sub-stations, public lamps, etc. 


i ABSTRACT OF REVENUE ACCOUNT. £ a d. 
Generation charge 2,903 15 2 
Maintenance of machinery and plant . 416 15 1 
Distribution of electrici˖ ñᷓꝗg˖nhhlinůuiniůunni t 327 8 4 
Rents, rates, and taxes . 467 1 0 
Management ex pens ee . . 1,261 5 6 
LAW OX PC USES NITE 96 8 5 
PASEO CON Mtt 68 9 8 
Baade lh 8 22 19 11 
Interest and redemption .................... . ẽ.ã 8,566 12 8 

13,930 15 9 

Attendance and repairs of lamps | ............... 4 555 11 11 
14,484 5 8 

Balance, being net revenue 1255 7 0 
£15,717 12 8 

Or. £ s.d. 
Sale of current for street-lighting ......... FF 2,852 12 2 
, ieren e ea a nes tees 12,477 9 4 
Mer 8 387 11 2 

£15,717 12 8 
ABSTRACT OF BALANCE-SHEET. 

Dr. Liabilities. £ sd. 
Three per cent. redeemable stock kk . 26,934 16 2 
Mortgage sass... rr pads ieu 108,164 6 9 
Sundry Creditors: 25: cr enti p Pedo 8 2,061 13 1 
Borough ace 8 7,462 2 3 

Total iabiliGleas . ELI EYE USES 139,586 18 3 
Balance—reserve funde 2, 500 0 0 
Excess of assets over li abilities . e. 16,662 9 2 

£158,549 7 5 

Cr. Assets. £ s. d. 
Capital expenditure—amount expended for works 145,814 19 10 
Sundry debtors for current supplied ........................... 5,801 11 1 
Stock on hand —coal, stores, eto. ............ bl 962 19 3 
Sinking funds invested and in hand. 5,959 17 3 
Gas in hand eni ta Eai 10 0 0 

£158,549 7 5 


BOLTON ELECTRICITY DEPARTMENT. 


Herewith we give abstract of the accounts of the above 
Corporation electricity department for the year ended 
March 31, 1903. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ sd. 
Generation of electricity.................. eene 10,210 14 2 
Distribution of electricity nne 288 19 2 
Management expense zzz 1.325 16 0 
Rents, rates, and ta res 1.059 1 3 

Total expenditure. ouierettea ne orig tien ERR UP E es 12,884 10 7 
Balance carried to profit and loss account..................... 20,807 4 5 
£33,691 15 0 
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Or. Income. £ s.d. 
Sale of electzicity—private lighting 15,670 0 0 
Ditto public lighting Pi . . . 143 19 11 
Ditto: pOWOE: sic siete dere tvm ³ĩWW³3W³W 8 1,961 4 10 
Ditto tramway tracti(üoaümu““]N]mwrp — 4 . 14,281 13 10 

52,056 18 7 

Profit on fittings trade account .................. . 803 1 4 
Rental of hired meters, less allowan ces 596 16 7 
Rental of hired motors, less allowances ..................... 254 18 6 
£35,601 15 0 

BALANCE SHEET. 

Dr. Liabilities. £ s. d. 
Mo Dl E 191,301 12 6 
Floating liabilities .................. eene sree 11,285 14 3 

£202,587 6 9 

Or. Assets. £ s d. 
Expenditure on works tBtt DU H . . 177,051 5 11 
Floating gg e eh pae ct a wawa 25,556 0 10 

£202,687 6 9 
GENERATION AND SALE oF ELEcTRICITY. 
Total Board of Trade units generated ........................... 4,693,588 
ond P i e 10 0 
uantity ablic lam[do———— 1 1! 
sold. | Tramways . . 2,448,290 ( 9,902,598 
or 8 374,939 J 
Used on the works E. UU :- t . . 427,351 
Total accounted fer 4,229,949 
Units unaccounted for enn ve 5,639 


LEGAL INTELLIGENCE. 


CITY OF LONDON ELECTRIC LIGHTING. 


In the House of Lords on the 15th inst. the Lord Chancellor and 
Lords Shand, Davey, and Robertson concluded the hearing of argu- 
ments of counsel in the case of the City of London Electric Lighting 
Oompany v. the Mayor and Corporation of the City of London. It 
was an appeal by the company and a cross appeal by the Corporation 
from a judgment of the Court of Appeal, dated Feb. 22, 1901, which 
in part reversed and in part confirmed an order made by Mr. Justice 
Farwell at the trial in May, 1900. The short point raised by the 
appeal was whether certain contracts made with the Commissioners of 
Sewers of the City of London, whereby certain areas of the City were 
to belighted by the company by electric light, were void under the 
provisions of Section 42 of the City of London Sewers Act, 1848. That 
section enacted that no person being a commissioner or member of the 
Common Council of the City should be directly or indirectly inte- 
rested or concerned in any contract which should be made 
or entered into by or on behalf of the Commissioners, upon pain 
that every such contract should be null and void. Under che 
said contracts the City was lighted from 1891 to 1898, but in that 
year it came to the knowledge of the lighting authority that certain 

rsons, who were members of the Court of Aldermen and members of 

e Common Council, and the then Lord Mayor, who was also an 
alderman, and, as Lord Mayor, an ex-officio commissioner, were share- 
holders in the company, and the lighting authority therefore repudiated 
the contract, and this action was brought to claim a declaration that 
the said contracts were not null and void, but valid, and.subsisting 
&t the date of the repudiation by the Corporation. Mr. Justice Farwell 
entered judgment for the company, with costs, but his decision was 
reversed, in part, by the Court of Appeal, who held that two of the 
three contracts were, for the reason the Corporation alleged, ‘‘ null and 
void," and they also decided that in the cireumstances there ought to 
be no costs, either of the action or of the appeal, given to either 
party. Hence the appeal by the company and the cross appeal by the 

ration. 


r. Cripps, K.O., and Mr. Roskill appeared for the electric Gang 
L 


company ; Lawson Walton, K.C., Mr. Danckwerts, K.C., an 
Mr. A. J. Walters for the Corporation. 

At the conclusion of the arguments their Lordships reserved 
judgment. 


MICA MANUFACTURING COMPANY. 


Before Mr. Justice Byrne in the Chancery Division, on Tuesday, 
the petition of the Development and Finance Company, Limited, for 
the winding-up of the above Company was dismissed without costs, 
the parties having come to an arrangement. 


CLAIM FOR COMMISSION. 


At the Manchester Assizes, on the 14th inst., before Mr. Justice 
Walton and a special jury, the above case was down for hearing, in 
which the plaintiff, Mr. James Lochhead, of Manchester-road, 
Huddersfield, electrical commission agent, sued the St. Helens Cable 
Oompany, Limited, of Warrington and St. Helens, for commission on 
orders obtained by him for the defendants, and for compensation for 
dismissal. 

On the case being called, counsel announced that terms of settle- 
ment had been arranged whereby judgment was to be entered for the 
plaintiff for £51. 148. 4d., and costs on the High Court scale. 

Judgment aocordingly. l 


W. T. GLOVER AND CO. 


By an order of the Court of Chancery of the Oounty Palatine of 
Lancaster the capital of the above-named company has been reduced 
from £250,000 to £214,850. The official statement in the London 
Gazette says: '' The capital is from henceforth £214,850, divided into 
100,000 5 per cent. cumulative preference shares of £1 each, and 
114,850 ordinary shares of £1 each, reduced from £250,000 divided 
into 100,000 5 per cent. cumulative preference shares of £1 each, and 
£150,000 ordinary shares of £1 each. 


LEEDS ELECTRICITY ACCOUNTS. 


At Leeds Assizes, Herbert Alexander Warrender, 25, assistant book- 
ie en in the electrical geparument of the Leeds Corporation, who 
had pleaded guilty to several charges of forging and uttering monthly 
statement of accounts 5 a total of £3,000, was brought up 
for sentence. Mr. Mellor, who defended, in appealing for a lenient 
sentence, said that had there been an examination of the stores receipt 
book and a demand to see the invoices for these goods, the frau 
would have been nipped in the bud. Prisoner, who had a wife and 
three young children, had lost the money in speculating in an electrical 
business. In passing sentence of three years’ penal servitude, Mr. 
Justice Kennedy remarked that for boldness and cleverness he had 
never met the prisoner’s equal. 


COMPANIES’ MEETINGS AND REPORTS, 


DOVER ELECTRICITY SUPPLY. 


The annual meeting of the shareholders was held on the 14th inst. 
at ae generating station, Sir William H. Orundall, J.P., 

residing. : 
i The Chairman, in moving the adoption of the report (which 
appeared in our last issue), referred to what he oslled the very hand- 
some distribution recommended—viz., 6 per cent. on the ordinar 
shares. He believed they were now on the full tide of prosperity, an 
he anticipated a progressive dividend up to 12 to 15 per cent. per 
annum. The inhabitants of Dover had not even yet realised what a 
tremendous saving electricity was in the long run over other illumi- 
nants, to say nothing of the pleasing light it gave. He thought the 
Company's prospects for the future were very great indeed, having 
regard to the leaps and bounds which would take place in the near 
future with electric light ; also the new Admiralty Harbour and the 
new Commercial Harbour must take an enormous amount of power 
from the Company, in addition to the light they would require. 

€ Hobday seconded the resolution, which was carried unani- 
mously. 


METROPOLITAN ELECTRIC SUPPLY. 


An extraordinary general meeting of the shareholders in this Com- 
pany was held at Winchester House on Tuesday to consider resolutions 
for increasing the capital to £1,500,000, by the creation of 100,000 
5 shares of £5 each, to be called 44 per cent. cumulative preference 
shares, 

Mr. W. Harrison Cripps presided, and, in moving the resolutions, 
said that the Marylebone award remained, to a certain extent, in the 
same position as it did a few weeks ago, but he thought the Mary- 
lebone Borough Council were really doing their best to fulfil their 
engagement. In the meantime it was necessary for the Company to 
raise more capital to go on with. They owed their bankers £400,000. 
When the 5. Marylebone purchase was completed they would 
undoubtedly have to reorganise their capital, but it was intended to 
make the present issue of preference shares permanent. They had 
decided to make the issue at par, and the shares would be offered to 
the present shareholders in the proportion of one preference share for 
every £10 ordinary share now held. 

Sir James Pender seconded the resolution. 

A discussion ensued, and, in reply to suggestions, the Chairman 
said that the Company would receive 4 per cent. on the purchase 
money from the Borough Council on the award from the date of the 
first notice to treat. The Company still held the property, and meant 
to hold it until the money was received. 

The resolution was carried. 


NATIONAL ELECTRIC WIRING. 


The OAT meeting of the shareholders was held on 
Wednesday at Winchester House, Mr. R. Stewart Bain presiding. 

The Chairman, in moving the adoption of the report, expressed 
regret that the accounts were not so favourable as those submitted a 
year ago. The Board had had some important negotiations in hand 
in connection with contracts for town fighting. ey had acquired 
by purchase the provisional order for lighting the town of Mussel- 
burgh, and they had a short Act in Parliament—which, he under- 
stood, was unopposed—for the purpose of obtaining statutory powers 
for laying electric tramways between that town and the junction of 
the Edinburgh tramways. The Town Councils of Holyhead, Oar- 
narvon, and Bowness had passed resolutions to place the lighting 
of those towns in the Company's hands, and negotiations for a 
similar purpose were in progress with three other towns. Dealing 
with the accounts, he said that the broad fact which had to 
be faced was that the result of the past year’s trading would 
only admit of the payment of a dividend of 24 per cent., as 
compared with 5 per cent. fer the previous year. After careful 
consideration it been decided, except in special circumstances, 
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to discontinue further expenditure on free wiring. Since that 
decision was arrived at, their eflorts had been directed to the 
acquisition of concessions for the complete equipment of central 
stations for town-lighting aud electric traction, and so far there 
was every reason to be satisfied with the result achieved. The value 
of these contracts already obtained more than equalled the total turn- 
over for the whole of last year. In the cases of Carnarvon, Bowness, 
and Holyhead, the provisional orders for lighting were the property 
of the respective towns. The order for Musselburgh was their own 
property, and they would have to find the capital to work it, but as 
the order was a valuable one, there should be no difficulty in raising 
the necessary amount. It would probably be obtained by means of a 
construction syndicate. There had been no neglect of the Company’s 
ordinary contract business, and the orders already taken this year 
numbered 311, for an aggregate of over 11,000 lamps. 

Mr. L. B. Schlesinger seconded the motion, and it was agreed to. 

An extraordinary general meeting was afterwards held, at which a 
resolution was passed for altering the name of the Company to the 
National Electric Construction Company, Limited. 


WEST INDIAN AND PANAMA TELEGRAPH. 


The ordinary meeting of the shareholders in this Company was 
held at Winchester House on Wednesday, Mr. W. B. Kingsford 
presiding. 

The Chairman, in moving the adoption of the report, said the 
receipts for the half-year under review were £31,062, as compared 
with £25,245 for the corresponding period of 1901. This increase 
was due in part to an augmentation in the normal traffic, and 
in pat to exceptional business arising out of the late troubles 
in Venezuela. The expenses amounted to £20,679, as against 
£19,836. During the six months the cost of repairs to cables 
was £7,674, in addition to which 70 knots of new cable were 
laid, and which cost £7,176. This had been charged against 
reserve. The directors had declared a dividend of 8s. per share 
on account of arrears on the first preference shares. He referred 
to the fact that the cable was again interrupted owing to the 
eruption of the Soufriere at St. Vincent, and pointed out that the 
directors considered it would be moat ill-advised and perilous to expose 
their repairing vessel a second time to the risk of meeting with disaster. 
He feared there was no lielp for it but to postpone the repair of these 
cables until more halcyon days set in. 

Mr. W. S. Andrews seconded the motion, and it was carried. 


CASTNER-KELLNER ALKALI. 


The ordinary meeting of the shareholders in this Company was held 
on Wednesday at the Cannon-street Hotel. 

Sir W. Mather, M.P., presided, and moved the adoption of the 
report, which stated that the profit for the year was £59,072, and 
recommended a dividend of 6 cent. for the year. He spoke of it 
as healthy in character, be the condition of the alkali trade 
during the past year. Bleaching powder was the greatest of their 
products, and that product had been sold in the market at cost 
price and even lower; but the Company's process was less 
costly than any other known. He was happy to inform them 
that progressively they had continued to develop the processes 
for the manufacture of caustic soda and bleaching powder. The 
directors saw before them immediate developments and improve- 
ments that pointed to very important economies; so if bleaching 
1 remained at the present price, the Company could go a 
ong way to recover their profit. By that economy he expected to 
save 5 per cent. on the whole of the subscribed capital. The 
business had enormous opportunities. 

The report was adopted after some discussion. 


GLOBE TELEGRAPH AND TRUST. 


The ordinary genera! meeting of the shareholders in this Company 
was held at River Plato House on Tuesday, the Marquis of Tweeddale 
presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our last issue), said it was not possible for him on that 
occasion to make any comparisons between the receipts for the broken 
period under review and those of any previous full year; but, speak- 
ing generally, he might say that the rate of dividends they had been 
receiving from the companies in which they held investmerts was 
practically unchanged. The net revenue for the period in question 
was about three-fourths of that which was usually received by the 
Company for a full year. With respect to the operations of the Com- 
pany in the period under review, the directors had, as heretofore, lost 
no opportunity of improving the financial position aud prospects of 
the Company by making changes in investments wherever such 
changes might result in benefit to the Company; and he gave a brief 
outline of the changes which had been made. He thought the 
Company were in a very satisfactory condition—certainly from a 
financial point of view—for not only were the receipts well maintained, 
but he had reason to expect that the current year would show an 
improvement. On the other hand, their securities had fallen consider- 
ably below what they used to stand at, owing to a fear that wireless 
telegraphy might deprive them of a portion, at any rate, of their 
income. He believed that they would before long recover the position 
they used to be in when people realised that, so far from wircless tele- 
graphy being likely to prove a competitor of the cable system, it was 
much more likely to prove a very valuable feeder to it. 

Sir James Pender seconded the motion. 


In answer to questions, the Chairman stated that the amount 
taken from the cable companies concerned owing to the competition 


of the Pacific cable was much less than had been expected by those 
who promoted that cable, in connection with which the Government 
reported that they were losing at this moment £95,000 a year. The 
valak of the Company’s securities was £146,000 over their cost, and, 
considering everything, he thought that that was satisfactory. 

The motion was unanimously adcpted. 


WESTERN TELEGRAPH. 


Presiding over the- general meeting of the shareholders in London 
on Monday, Sir John Wolfe Barry, in moving the adoption of the 
report (vide last issue) said the messages receipts for the half year 
showed a net increase over the corresponding period of last year of 
£3,645. The revenue from international traffic continued to show a 
steady increase, but that had almost been counterbalanced in the 
return from local m s transmitted in Brazil and between that 
country and the River Plate. The general Jae gre of the Company 
for the coming year were encouraging, and if the current earnings 
were maintained the next report would be more gratifying. 

In roply to questions, the Chairman said he had already expressed 
his views on the Marconi or wireless competition, but from all 
he could see at the present moment he considered there was no 
reason to suppose the wireless system would be a competitor with 
cables for long distances. In regard to the International Cable Con- 
ference it would meet on the 26th inst. lle did not know if any 
invitation had been given to Mr. Marconi to attend the conference. 
If that gentleman had been invited they would be glad to hear all he 
had to say as to what results he had achieved, and especially as to the 
commercial results he had achieved up to tlie present time. 

The motion was adopted unanimously. 


LISBON ELECTRIC TRAMWAYS. 


The report of the directors for 1902 states that the contractors 
having withdrawn on July 31, 1902, the eg ae took the operation 
of the tramway into its own hand from that date. The result of the 
operations for the five months, from Aug. 1, 1902, to Dec. 31, 1902, 
after charging the interest and amortisation due cn the debentures of 
the Companhia Carris de Ferro de Lisboa, shows a net profit of the sum 
of 195,538,207 reis, which, in sterling, gives the sum of £34,062, to be 
carried forward to the credit of the London profit and loss account, 
and after payment of propos of interest on debentures, from 
Aug. 1 to Dec. 31, 1902, and other charges, besides London office 
expenses and directors' remuneration, leaves an available balance of 
£18,530. Out of this amount a dividend of 6 per cent. has been paid 
on the cumulative preference shares (being for interest due up to 
June 30, 1902), amounting to £12,450, leaving the sum of £6,080 to 
be carried forward. The Company has issued during the year 150,000 
6 per cent. cumulative preference shares, making a total issued of 
400,000. One hundred thousand preference shares remain in reserve 
still unissued. Last year witnessed the entire completiou of the recon- 
struction of the Company's tramway system in Lisbon to electric 
traction, the last section of the service having been opened to traffic 
on Aug. 10, 1902, at which date the construction company handed 
over its entire department, plant, stores, etc., to the Lisbon Ele, trie 
Tramways, Limited. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


The directors announce for the year ended March 31 last : operating 
profits, £51,928; estimated London office and general, £3,500 ; deben- 
ture interest, £11,142; preference interest and dividend, £10,750; 
balance available for depreciation, reserve funds, and dividends on 
deferred ordinary stock, $26,556 — total of debenture and share capital 
at end of year, £717,600. Out of the above profits, to June 30, 1902, 
£5,882 had been written off for preliminary expenses and £35,225 had 
been transferred to the various reserve and renewal accounts. The 
amount of debenture and share capital at March 31, 1903, as shown 
above, does not include the issue of £175,000 Vancouver Power deben- 
tures, as the Company had not up to that date received any benefit 
from the works to be constructed by the Vancouver Power Company. 


— — — — — 


ALLIANCE ELECTRICAL. 


The report of the directors for the 12 months ended Jan. 31, 1903, 
shows a profit, after deducting directors’ fees and expenses of manage- 
ment, and making due provision for depreciation, und adding balance 
brought forward from last year, of £7,013. The directors propose to 
write off the balance of the formation account amounting to £338, 
place £300 to the reserve account, and declare a dividend of 5 T 
cent. on the ordinary shares, carrying forward a sum of £259. The 
Company's installation departments in London, Birmingham, and 
Manchester have been fully occupied during the last 12 months, and 
several important electrical works have been completed. 


CALLENDER’S CABLE AND CONSTRUCTION. 


The report of the directors for 1902 shows a balance at the credit of 
profit and loss for the year's working of £40,063, to which must be 
added £27,201 brought forward from 1901, making together £67,255. 
From this must be deducted £6,525 for interest on debenture stock 
and £10,000 for dividend on preference shares, leaving an available 
balance of £50,730. lt is proposed to pay a dividend on the ordinary 
shares at the rate of 10 per cent. per annum, clear of income tax, 
being 10s. per share, whereof 58. was paid on Nov. 1, 1902, and 58. 
will be paid on May 30, 1903, £17,500; to pay a bonus of 5s. per 
share on the same date, £8,750; and to carry forward £24,48Q, 
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The report states that the results of the Company’s operations 
during 1902 were less satisfactory than those of the previous 
two years owing to the decreased number of contracts 
which have been offered, and the consequent severe com- 
petition among cablemakers to secure them. During the early 
part of the year the out-turn was excellent, but there was great 
stagnation later in all descriptions of electrical work, resulting not 
only in the curtailment of the volume of business, but also in a reduc- 
tion of the profits made thereon. The unsatisfactory position of 
copper during the year also tended towards reducing profits. Keen 
competition etill continues, and, although business has considerably 
improved since the close of last year, the directors cannot consider 
that the state of trade even yet is entirely satisfactory. The 
directors believe that in the course of the next few years there will be 
a large demand for underground cables in connection with the supply 
of electricity for power, and to secure to this Company a leading 
position in this business they have become 1 in several of 
the power companies which have been, or will shortly be, brought 
before the public. 


BRUNNER-MOND. 


The report of the directors for the year ended March 31 last shows 
& balance to credit of profit and loss account for the year of £524,259, 
which, with the amount of £36,501 brought forward, makes a total 
of £560,760. The directora propose to deal with this as follows: 
intorim half-yearly dividend on the Ya ia capital at 7 per cent. 
per annum, paid on Dec. 6, 1902; dividend now to be paid on the 
preference capital at 7 per cent. per annum ; interim half-yearly divi- 
dend on the ordinary capital at 30 per cent. per annum, paid on 
Dec. 6, 1902 ; dividend now to be paid on the ordinary capital, making 
50 per cent. for the year; to be placed to reserve fund, £125,000 ; to 
5 off patents account, £2,500 ; balance to be carried forward, 

, 781. 


ALDERLEY AND WILMSLOW ELECTRIC SUPPLY. 


The directors’ report for the year ending Dec. 31, 1902, states that 
satisfactory progress has been made by the Company during the year, 
the total connections being increased from an equivalent of 4,681 to 
6,396 8-c.p. lampe. The result of the year's trading, including a 
balance of £61. 5s. 10d. brought forward from last year, shows a 
profit to the credit of the net revenue account of £569. 3s. 1d., and 
after paying interest on debentures and loans, amounting to £297. 
11s. 5d., there remains a balance of £371. 11s. 8d., which the directors 
propose to carry forward to next account The local authorities’ 
5 order for Wilmslow having been revoked, a new order has 

n granted to this Oompany by the Board of Trade, and now awaits 
confirmation by Parliament. 


Dr. ABSTRACT OF REVENUE ACCOUNT. s. d. 
Generation of electricitꝛʒꝛ:ęRInnI .. . .. 348 8 4 
Distribution of electricity ........ J 24 7 10 
Rents, rates, and takesssess % . 145 13 9 
Insurance M . 6 14 5 
e ——Á" e 51 18 2 
Management expenses seaeeed .. 2315611 8 

e... etasenoeomernies 728 14 2 
Balance to net revenue Z . q 402 19 11 
£1,131 14 1 

Cr. £ s. d. 
Sale of current at 7d. and 4d. per B.T.U. .................. 1.007 11 4 
Rentals of meters, et- . . . 50 8 0 
Rentals of motors and wireꝝsssssssssss ees 57 9 3 
Rents receivable ll... ͥ ã F 6 15 0 
Transfer esse EEVEE KARS 0 2 6 
Miscellaneous receipts (charging batteries) )))) q . 911 0 

£1,131 14 1 

Dr. ABSTRACT OF BALANCE-SHEET. £ sd. 
Oapital account—amount received  ............... eee 10,001 0 0 
Sundry creditori. iieri enara AN 12,686 15 6 
Temporary loans qe" 1,600 0 0 
Balance at credit of net revenue account..................... 271 11 8 

| £24,559 7 2 

Cr. £ 8. d. 
Oapital account —amount expended for works 22,649 15 8 
Stor ON hand Mm 15 1 9 
Wiring stock on hand .....................eeeeeen 421 8 4 
Wiring work in progress m 76 15 6 
Expenses re Wilmslow provisional order 131 3 2 
Preliminary expense q 355 10 0 
Sundry debtors for current supplied ........................... 467 16 1 
Sundry debtors for wiring accounts ...................... . 118 8 6 
Rents, rates, etc., paid in advance ........................... 38 7 9 
Cash at bankers and in hand. . 285 2 5 

£24,559 7 2 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in Board of Trade units ..................... 64,851 
Quantity cold to private consumers by meter ...................-. 44,562 
Quantity used on workhs t . 15,306 
Total quantity accounted for . .. . . . . . . . . — S 59,868 
Quantity not accounted forrrrnr w . . 4,983 


Total maximum supply demanded (kilowatts).................. 46 


MEXICO ELECTRIC TRAMWAYS. 


The report of the directors for 1902 states that the result of the 
Company's operations for the past year, after charging interest on the 
debentures of the Compania de Ferrocarriles del Distrito Federal de 
Mexico, and after payment of the 34 per cent. guaranteed on the share 
capital of that company (under the terms of the lease), shows a net 
profit of the sum of 136,600 Oddol., which, at the rate of exchange of 
184d., gives the sum of £10,529 to be carried forward to the credit of 
the London profit and loss account. The interest received on the 
debentures of the Compania de Ferrocarriles del Distrito Federal de 
Mexico (held by this mpeny and the dividend declared by the 
Compania de Ferrocarriles del Distrito Federal de Mexico on its 
share capital (all of which is held by this Compeny), is then 
added, and after charging expenses and obligations, etc., against 
the same, a net balance is shown to the credit of profit and 
loss account of the sum of £20,260. The usual dividend of 6 per 
cent. has been paid on the preference shares. During the year under 
review the Company issued 112,987 preference shares, completing the 
issue of the ,000 preference shares authorised. One small but 
important addition to the electric service in the city of Mexico 
has hoen made during the past year. The total distance now operated on 
by electricity under the Company's system is 116 km. During the year 
under review 51,132,230 passengers were carried, as against 26,709,225 
passengers during the previous year (1901), being an increase of 
4,422,805 passengers, and the receipts amounted to 2,400, 787 ‘83dol., as 
against 2,103,1'74:87dol. in 1901, showing an increase of 297,612:96dol. 
The increase in prices of material and rise in wages, as a conssquence 
of the lower exchange during the past year as against the previous year 
may be taken, as a moderate estimate, at about 20 per cent. Traffic 
receipts since the beginning of January of this year have shown a 
steady increase, and the receipts for last month reached the encouraging 
figure of 241,500dol. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Battersea.—The Council invite tenders for the supply of prepay- 
ment meters. Tenders by June 2. 

ford —The Urban District Council invite tenders for the supply 
of machinery and tools in connection with their electric tramways. 
Tenders by May 25. | 

Manchester. —The Corporation Tramways Committee invite tenders 
for general stores. Tenders to the Chairman of the Tramways Com- 
mittee by June 1. See advertisement. 

Paris.—The Postal and Telegraph Department require tenders for 
telegraph cables in five lots. Particulars may be obtained from tlie 
Under-Secretary. Tenders by June 7. 

Birmingham.—The Tramways Committee invite tenders for the 
supply of tramvay materials. Particulars may be obtained at the 
City Surveyor’s Office. Tenders by May 28. 

Liege.—Tenders are required for lamps and chandeliers at tho 
Theatre Royal. Particulars may be obtained from the Municipal 
Authorities, Town Hall. Tenders by June 1. 

Govan.—The Council require tenders for one 750-kw. engine, and 
alternatively for two engines of a similar size; and in addition for 
any approximate sizes which can be supplied in the time asked. 

Copenhagen. — The (Government Railways, Maskinafdelingens 
Kontor, Colbjansensgade 6 IL, require tenders for 10,900 incan- 
descent lamps and 147,200 pairs of arc lamp carbons. Tenders by 
May 30. 

Gloucester.—The Corporation invite tenders for generating plant, 
etc. Full particulars from Messrs. Hammond and Son, 
64, Victoria-street, Westminster, London, S. W. Tenders to the 
Town Clerk by June 16. 

Edinburgh —The Corporation invite tenders for the wirings and 
fittings for the electrio light installation at the North- West Extension, 
City Chambers. Tenders to Mr. Thomas Hunter, W.S., town clerk, 
by June 1. See advertisement. 

Lisbon — The Public Works Department require tenders for the 
construction of Im. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca ; (2) Oberer Minho, Braga-Monyao ; (5) Braga- 
Guimaraes, Tenders by Aug. 1. 

Warrington.—The Sanitary Works Committee invite tenders for 
the delivery and fixing of a 5-h.p. electric motor. Particulars may be 
had from Mr. James Deas, water and sanitary cngincer, Bank House, 
Warrington. Tenders by 26th inst. 

Littleborough. — The Council invite tenders for the electric 
lighting of the Council offices, public library, fire station, etc., 
together with the 1 generating plant. Tenders t» Mr. Geo. H. 
Wild, clerk, by June 9. See a lvertise ment. 

Bath, —The Corporation invite tenders for the erection of buildings 
for extensions to the electric light generating station in Dorchest: r- 
street, etc. Particulars from the City Electrical Engineer's Office, 7, 
Dorchester-street, Bath. Tenders by May 30. 

Burma.—The Locomotive and Carriage Superintendent of the 
Burma Railways Company, Limited, Iusein, Burma, requiie tenders 
for an electric installation. Full 1 etc., may be obtained 
from the superintendent. Tenders by June 26. 

Ecoles (Lanos.).— The Corporation invite tenders for the erection 
of the additional buildings required at the ect station, Cawdor- 
street, Patrioroft. Particulars from Mr. N. H. Hacking, architect, 
50, Blackfriars-street, Manchester. "Tenders by May 25. 

Oldham,—The Corporation Electricity Committee invite tenders 
for the supply, delivery, and erection of coal- measuring boxes, 
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shoots, etc., comprised in specification No. 11. Tendera to be sent to 
the superintendent, Mr. Arthur Andrew, by June 2. See advertise- 
ment. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
from l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
Paris. 

Islington.—The Borough Council invite tenders for alternating- 
current transformers for two and three wire systems, with separate 
switch boxes and street tanks complete. Spevifications, etc., can be 
obtained from the Borough Electrical Engineer, 50, Eden-grove, 
Holloway, N. "Tenders by May 27. 

Wednesbury.—The Corporation invite tenders for erection of a 
sub-station in connection with the electricity supply undertaking. 
Particulars may be oktained between 10 a.m. and 4 p.m. at the 
Borough Surveyor's Office, Town Hall, Wednesbury. Wenders by 
May 26. 


Worksop.—The Urban District Council invite tenders for one 
Lancashire boiler, one 150-kw. steam generator, complete with piping. 
Particulars may be obtained on es ion to Mr. A. B. Mountain, 
coe engineer, St. Andrew’s-road, Huddersfield. Tenders by 
May 27. 

Huddersficld.—The Corporation invite tenders for the supply of 
a motor-cart for conveying coal to the electricity works. Particulars 
may be obtained on application to Mr. A. B. Mountain, borough 
arm engineer, Bt. Andiew's.road, Huddersfield. Tenders by 
May 25. 

London, 8.W.—The London County Council invite tenders for 
erection of the second portion of the new car-sheds at nia, ea S. W. 
Specifications, etc., may be obtained at the Architect’s Department 
Highways Section), 19, Charing Cross-road, W. O. Tenders by 
nne 23. 

Private Telephone System.— Messrs. Graham, Morton, and Co., 
Limited, Black Bull-street, Leeds, invite tenders for the supply and 
fitting of a private telephone installation at their new works. 
Particulars may be obtained upon application to the above firm. 
Tenders by June 8. ` 


Radoliffe (Lanos.).—The Urban District Council invite tenders 
for the supply and erectien of the following plant—viz.: (Oontract 
No. 8) steam, exhaust, feed, and water pipes and acaessories; (9) 
balancer and motor-generator ; (10) accumulators. Particulars may 
be obtained from the Clerk. Tenders by May 30. 


Johannesburg.—The Municipality invite tenders for steel grooved 
rails, fishplates for grooved rails, steel Vignoles rails, fishplates for 
Vignoles rails, points and crossings, tiebars, soleplates, bolts, nuts, 
rivets, dogspikes, etc. Sparano etc., can be obtained from 
Messrs. Mordey and Dawbarn, 82, Victoria-street, Westminster. 
Tenders by noon on June 15. 

Newoastle-on-Tyne.—The North-Eastern Railway Company invite 
tenders for erection of sub-station buildings at Pandon Dene, Culler- 
. costs, Benton, and Kenton in connection with electrification of branch 
railways, Newcastle-on-Tyne. Specifications, etc., may be obtained 
on application to Mr. William Bell, the company’s architect, Central 
Station, Newcastle-on-Tyne. Tenders by June 3. 

Birmingham.—The Tramways Committee invite tenders for the 
supply and delivery of the following tramway materials : 1,000 tons 
7in. rails, British standard section No. 4 ; 50 tons 7in. rails, British 
standard section Na. 40 ; 50 tons angle fishplates for same. Particulars 
may be obtained at the office of Mr. John Price, city engineer and 
surveyor, Council House, Birmingham. Tenders by May 28. 


Brighton.—The Town Oouncil invite tenders for the supply and 
erection of 5,400 kilowatts of generating plant at their Southwick 
power station, and 5,000 kilowatts of motor-generator converting 
plant, together with switchboards, instruments, etc., at their North- 
road power station, Brighton. Tenders by June 8 to Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. See advertisement. 


Madrid.—The Postal Telegraph require offers for installation and 
working of telephones in Ei (Guibuzeva) for not more than 20 
years. We understand that the Government require the works te be 
given over after that period without compensation, and that during 
the working of the concession 10 per cent. of the gross takings be 
N to them. Applications are to be made to the above before 

ay 25. 

Gloucester.—The Electricity Supply Committee invite tenders for 
the supply and erection of the following plant for the equipment of 
the generating works for the supply of power to the city light rail. 
ways: (Section A) two 200-kw. high-speed steam generators, negative 
booster, and accessories ; (B) one jet condenser and Edwardss air 
pump, to deal with 10,0001b. of steam per hour, steam, exhaust, 
water, and drain pipes and valves ; (C) switchboard and instruments ; 
and (D) accumulators and reversible booster—supply and erection of 
accumulators and reversible booster, removal of existing battery. 
Tenders by June 16 to Mr. Geo. Sheffield Blakeway, town clerk, 
Guildhall, Gloucester. See advertisement. 


Gloucester.—The Tramways Oommittee invite tenders for the 
supply of material and the carrying out of works in connection 
with the city light railways: (Section E) rails and accessories ; 
(F) construction of permanent way ; (G) cables, troughs, and feeder 

illars, and the laying and erection of same ; (H) poles ; (I) overhead 
ine material and rail bonds ; (J) erection of poles and overhead equip- 
ment; (K) cars and trucks; (L) electrical equipment of cars. The 
whole bound up in one specification. Tenderers are at liberty to 
tender for any scction, but not for part of a section. Specification 
etc., may be seen at the offices of the City Surveyor, Gloucester, and 
at those of Mr. Alfred Dickinson, M. I. C. E., and Mr. Robert 
Hammond, M. I. O. E. Tenders by June 16. 


Rangoon.—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limita of 
Rangoon Municipality. Oopies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the municipal 
agents, Messrs, Ogilvy, Gillanders, and Co., Sun-court, 67, Oornhill, 
London, E. C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover, 
e. me President, Municipal Committee, Rangoon, and marked 

ectric." 


RESULTS OF TENDERS. 


Govan.—The Committee have accepted the following tenders: 
Tudor Company, battery ; Lancashire o and Motor Company, 
reversible boosters ; Ferranti Limited, switchboard. 

Oxford (Merton College). — Messrs. Hill, Upton, and Co.'s tender 
has been accepted for mains and electric light wiring, according to 
specification by Mr. Morgan Williams, M.I.C.E., 39, Victoria- 
street, Westminster, S. W. 

Londonderry.—The Corporation have received the following 
tenders for E extension to the electric light station : 


R. Oolhoun, Strand-road (accepted 2. £5,500 
M. Sweeney, Strand- roado U. . q . 5,970 
Shannon and Routledge, Fountain-street .........................- 7,5352 
Smyth Bros., Waterside ............... cese mnn 4, 6,374 


Maidenhead.—The Corporation have accepted the following 
tenders for the supply and erection of (Contract No. 14) one 
200-kw. steam dynamo (vertical enclosed high-speed engine and con- 
tinuous-current dynamo, 500 volts); (15) one water-tube boiler: 
Babcock and Wilcox, Oriel House, Farringdon-strect, London, water- 
tube boiler, £730; J. Howden and Oo., Scotland-street, Glasgow, 
steam dynamo, £1,420. 


Stepney.—The Electric Lighting 
tenders for supplying and laying cab 
thoroughfares —viz. : Cannon-street.road, Oable-street, St. George’s- 
street, Upper East Smithfield, Ben Jonson-road, Dock. street, High- 
street, Shadwell, Whitehorse-street, Salmon-lane (from Commercial- 
road to Parnham-street), and Watney-street. The tender of Messrs. 
W. T. Henley's Telegraph Works Company, Limited (£3,922), has 
been recommended for acceptance. They propose to order the switch- 
board instruments, connecting cables, and spare parts in connection 
with the new dynamo from Messrs, Dick, Kerr, and Co., Limited, at 
a cost not exceeding £250. 


Brackenbrough (Cumberland).—The following tenders have been 
received for electric lighting and power plant for Joseph Harris, Esq., 
Brackenbrough, Calthwaite, near Carlisle, according to specification 
by Mr. 3 Williams, M. I. O. E., 39, Victoria-street, West- 
minster, S. W.: * 


Oommittee have received six 
es and conduits in the following 


A. B. 
E. Soott and Mountain q — £2,386 15 0 
Wallis and Watsseen 2,552 0 0 2,585 0 0 
Holmes and Co eere 2,219 0 0 2,252 0 0 
Ditto, alternative le 2,191 0 0 £2,228 0 0 
OCox-Walker e . 2146 0 0 £2,179 0 0 
Lowdon Bros. 44 1,972 10 0 2,002 10 0 


A—With 17-b.h.p. engine. B— With 21-b.h.p engine. 


Tempsford Hall Bedford.—The following tenders have been 
received by Lieut.-Colonel W. Dugald Stuart for electric lighting, 
etc., at Tempeford Hall, according to specification by Mr. Morgan 
Williams, M. I. O. E., 39, Victoria-street, Westminster, S. W.: 


Electric lighting, power plant, and wiring. 


V. G. Middleton and Co . £1,795 5 4 
Belshaw and Coo 1,705 15 O 
A; V. Gifkins and Qo... . 1,548 0 0 
Ditto (alternative) “ nnn... k oed ure PARA WLUTO 1,541 0 0 
H. M. Leaf (accepted /ę:P i . ã . 1,505 0 0 
Pumping plant for fire and domestic services. 

Fire. Domestic. 
R. Warner and Coo metn £849 ......... £258 
A. V. Gifkins and Oo nen 994 ......... 270 
H. M. Leaf (accepted) ..................... . BB5. oon 221 


Ipswich.—The Corporation have received the following tenders for 
the work covered by the following specification: (No. 13) steam, 
exhaust, feed, drain, condensing - water, etc., pipes, feed well, and 
m pumps, surface-condensipng plant and pumps, feed-water filters, 
tanks, etc. : 


Aiton and Oo., London 2 ã £6,351 0 0 
Sir Hiram Maxim Electrical and Engineering Company, 

London (accepted) sess mS . 6,647 0 0 
Thornton and Crebbin, Brad ford. . — 6,786 0 0 
I, Storey ani Sons, Manchester ..................... . 6,891 0 0 
J. Spencer, Limited, Wednesbury .............—..... . T7. 0 0 
Crompton and Oc., London ................. een . 7,011 0 0 
A. Koppel, London . e 7,111 10 0 
Babcock and Wilcox, Limited, London P 7,210 0 0 
Ccle, Marchent, and Morley, Limited, Bradford ......... ,455 0 0 
Bertrams, Limited, Edinburgh „695 0 10 
Mather and Platt, Limited, Manchester 5450 0 0 
D. Stewart and Co., Glas goss . ã . , 8,471 0 0 
E. Danks and Oo., Old bur eee 9,150 0 0 
Alley and MacLellan, Glasgow (for feed pumps and con- 

densers only) e*9090052»9000n90€ 655 66 „%) rer 7 0 0 
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Oxford (Queen's College).—The following tenders have been 
received for mains and eleotrio light wiring for 666 points, according 
to specification by Mr. Morgan Williams, M.I.O.E., 39, Victoria- 
street, Westminster, S. W. : 


Bergtheil and Vounln-MMüęUükhͥ .. . . £2,318 0 0 
H. M. pP oc 0ũ f ꝑ vv mwt 8 1,770 0 0 
Hill, Upton, and U %60o000ͥ.; ⅛ðᷣͤ . ˙¹ rear en ^ 1,585 0 0 
Benson and Oo. (accepted )) )))) . 1,475 17 0 


Eastbourne. — The Electric Light Committee have received 
tenders for a twelve months’ supply of are lamp carbons from the 
following firms : 


De Grells, Houdret, and Co. (accepted)........................ £53 12 0 
Crompton and Oo e . 65 0 0 
Sloan Electrical Company . 1 8 68 0 0 
General Electrical Company . . . 72 0 0 
Edison and Swan ee ian ve pease eSI EMO T 72 0 0 
Fabiùs Hennigs 8 76 6 3 
OÜbarles l. crue espe aa 80 5 0 
Brush Electrical Engineering Company . . 109 13 6 


London County Council.—The Fire Brigade Committee have 
received the following tenders for electric lighting for the new Vaux- 
hall sub-station and Stretliam station, which are being erected : 


Vauxhall sub-station. 


A. H. Marshall (recommended for acceptance). . £197 10 0 
F. J. Coleby and Oo ã e. 224 10 0 
L. Sunderland and Coo . 229 0 0 
Oliver, Olark, and Oo0o0Ooo0o it . 234 0 0 
Jackson Bro, E Xx 05s TRI To n ERR aeons 256 7 6 
Alliance Electrical Company, Limited ....................... 240 12 0 
Drake and Gorham, Limited  ...................... eese 241 0 0 
F. A. Glover and Oo., Limite 3 245 10 0 
Neo 255 13 0 
Tyler and Dunesasasns‚as‚ ra cv SUP Kk Sepe agus 260 0 0 

ational Electric Wiring Oompany, Limited .............. 273 10 0 

Streatham station. 

A. H. Marshall (recommended for acceptance) ............... 259 10 0 
Jackson Bros . 273 2 6 
F. J. Coleby and % ðVV reete 275 0 0 
F. A. Glover and Co.. Limited ................. . eee 279 0 0 
Alliance Electrical Company, Limited ........................ 285 0 0 
L. Sunderland and Oo. ............cecceecsescsccssscuseeseeeesecees 289 0 0 
Drake and Gorham, Limited. q 292 0 
rr èͤ yd E Doa wl es VE vE Eri pNa 299 17 0 
Oliver, Olark, and Coo 500 0 0 

ler and ORM soo pendet et y E 530 0 0 

ational Electric Wiring Company, Limited ............... 344 0 0 


Biackburn.—The Corporation have received the following tenders 
for the supply of the materials in the following sections to the elec- 
tricity and tramway department for 12 months ending March 25, 
1904 : (Section 5) timber; (6) car windows and glass for general pur- 
poses ; (7) insulating materials; (8) shop tools, &c. ; (9) oils and greases ; 
(10) incandescent lampe; (11) meters, alternating and continuous; 
(12) wrought-iron tubes; (13) cast-iron pipes; (14) rubber cables; 
(15) paper-insulated cables; (16) fuse boxes, switches, fittings, &o.; 
(17) motors; (18) motor-starting switches, &.; (19) arc lamp carbons ; 
(20) joint-boxes, &c.; (21) screwed tubes for inside mring ; (22) over- 

ead line and car material, Accepted tenders: (Section 5) W. Stones 
and Sons, Darwen-street, Blackburn ; (6) P. Walsh and Son, Penny- 
street, Blackburn, and H. Young, Dukes Brow, Blackburn; (10) 

n Company, Queen-street, London, E. O.; (11) British Thomson- 
Houston . Rugby, Ferranti Limited, Hollinwood, Lancashire, 
and Venner and Go.; (12) Burrows and Garland, King William-street, 
Blackburn; (13) Sheepbridge Coal and Iron Company; (14) Johnson 
and Phillips, Old Charlton, Kent ; (15) W. T. Glover and Co., Trafford 
Park, Manchester; (16) Reason Manufacturing Company, Lewes. 
road, Brighton, fuse boxes, and General Electric Company, Victoria 
Bridge, chester, wiring accessories ; (17) British Thomson-Houston 
Oompany, 1 ai to 5 h.p., and Mather and Platt, Salford Ironworks, 
Manchester, 6 h. p. to 20 h. p.; (18) Sturtevant Engineering Company, 
147, Queen Victoria-street, London, E. O.; (19) Siemens Electric 
Appliances, 61, Watling-street, London, E. O.; (20) W. T. Glover and 
Oo.; (21) Burrows and Garland; (22) F. Smith and Oo., Anaconda 
Works, Salford, Manchester, British Insulated Wire Company, 
Prescot, and Electric Tramway Equipment Oompany, 138 and 140, 
Conybere-street, Birmingham. | 


BUSINESS NOTES. 


TRACTION. 


Hull-—The Tramways Committee are adopting tops for the 
cars. 

Morecambe.—The Oorporation have 
Committee. 

Watford and Edgware Railway Bill.—This Bill has been read a 
third time in the House of Commons. 

Aigburth.— The ratepayers have passed a resolution calling upon 
the City Council to extend the electric tramway system between 
Aigburth and Edgehill. 

South Africa. —4A consignment of electric tramcars has been made 
by United States manufacturers in part fulfilment of contracta from 

e East London Town Oouncil. 

Mont Blanc Tramway.—The construction of an electric line 
direct to the summit of Mont Blanco is to be commenced without 
delay by a French firm of engineers, 
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Perth.—The tramways have now been transferred from the District 
Tramways Oompany to the Corporation. The price to be paid for the 
whole of the undertaking is about £21,000. 


Colne Light Railway.—On Tuesday the ceremony of turning the 
firat sod of the Colne and Trawden light deep d took place on the 
land now being acquired by the company near Lidgett. 


Hipperholme.—The work of extending the tramway from Hipper- 
holme to Hove Edge has been taken in hand. There is every prospect 
that the line will be ready for traffio in three weeks' time. 

Crewe.—4A company is to be allowed to lay down and work light 
railways in this district, the consent of the Corporation and some of 
the neighbouring authorities having been obtained to the scheme. 


Bath.—Opposition is being offered by the Corporation to the pro- 
posal of the company who are constructing a system of electric tram- 
ways in the city to lay down lines through Orange-grove, Terrace- 
walk, and Station-road. 

Rawmarsh.—It is believed that an agreement has at last been 
come to between the District Council and a private syndicate with 
reference to tramways. It is proposed to form a company who will 
construct and work the lines. 

Herne Bay Light Railway.—The Board of Trade has confirmed 
the order authorising the construction of light railways in the borough 
of Canterbury, in the rural districts of Bridge and of Blean, and in 
the urban districts of Herne Bay. 

Chesterfield. A town's meeting on the tramways question has 
been held, when the majority expressed approval of the scheme for 
extension and electrification of the tramway system. The matter has 
been adjourned by the Town Council for a month. 

Swinton.—The Tramways Committee have resolved that the 
Council be recommended to support the portion of the South 
Lancashire Tramways i e ill which seeks power to enable 
the company to supply local authorities with electricity in bulk. 


Barrowford.—The District Council have approved the agreement 
with the Nelson Corporation for the construction and working of the 
railway authorised by the Barrowford Light Railway Order, 1901, and 
tenders for the work, amounting to a total of £7,500, have been let. 


Teddington.— An agreement has been come to between the District 
Council and the tramway company under which the Council's opposi- 
tion to the company’s Bill has been withdrawn, and the Oouncil’s 
expenses in opposing, not to exceed £200, are to be paid by the 
company. 

Sowerby Bridge.—It was expected that the official inspection of 
the tramways extension from rf.street to West End would take 
place yesterday. If the Board of Trade inspector sanctioned the 
opening of the line, there would be an opening ceremony in the 
afternoon. The tram fare for the whole distance to and from Halifax 
will be 3d. 

Llandudno.—The time specified in the order for beginning the 
construction of the Colwyn Bay and Llandudno e gs railway expires 
at the beginning of next month, and it is stated that the present 
promoters will probably abandon the case. In that case another 
syndicate is said to be prepared to apply for tramway powers over the 
same route. 

West London.—The London United Tramways have made arrage- 
ments for special trips into the Thames Valley by tourist cars, which 
may be engaged by private parties. Luncheon cars and electric launches 
on the river may also be obtained by application to the company’s 
superintendent. 

.—Messrs. W. Allen, Bamford, Jones, Lund, Slingsby, 
and Yates will act as a sub-committee to interview the Tramways Sub- 
Committee of the Bury Corporation from time to time with reference 
to the proposed working of the tramways of the district by the Bury 
Corporation, and report. 

Corwen.—At a special meeting of the Merionethshire County Council 
a resolution was gear in eppoi of the pro Corwyn and 
Bettwys-y-coed light railway, the Oouncil being of opinion that its 
construction would be of great advantage to the localities through 
which the line would pass, 

Upper Norwood.—Representations have been made to the local 
Council in favour of the construction of tramways in this district. 
At a crowded meeting of ratepayers it has been decided that a poll 
of the inhabitants should be taken on the question. A little more 
than a year ago a similar scheme fell through. 

Cardiff.—The certificate of the Board of Trade approving the 
running of electric cars on the Splott section having been received 
the Mayor formally opened the line on Wednesday. It is decided 
that the new combination single-deck cars shall be run temporarily on 
the Cathays section, commencing on Monday. 

Ashby.—Oomplaint was made at the last meeting of the District 
Council at the delay in beginning the construction of the authorised 
light railway from Burton to Ashby. Under the order approved by 
the Board of Trade the oompany have three yearsin which to commence 
the scheme and five years in which to finish it. 


Chicago.—A Chicago correspondent states that the great Union 
Traction Company of Chicago, controlling two-thirds of the city’s 
street car mileage, organised in 1897 by Mr. O. T. Yerkes, now pro- 
moting underground railways in London, has confessed bankruptcy 
and gone into the hands of three receivers appointed by the Uni 
States Court. 

Private Bills.—In the House of Lords on Tuesday the Hove, 
Worthing, and District Tramways Bill, the Somerset and District 
Electric Bower Bill, and the Dudley, Stourbridge, and District Tram- 
ways Bill were read a third time. In,the Commons the Ooventry 
Electric Tramways Bill, the London United Tramways Bill, and the 
Newcastle Electric Supply Bill have been read a third time, 


— — 
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Norwich.—In the first nine months’ running of the municipal elec- 
tric cars no fewer than 1,306,418 passengers have been carried. Of 
these 1,058,225 paid a 1d. fare, 215,392 paid 2d., 32,112 were work- 
men’s cheap fares, and with scholars’ tickets 689 children rode. The 
figures make out a strong case for the popular 1d. fare universally. 


Lancashire and Yorkshire Railway.—Following upon the com- 
letion of the electrical equipment of their Liverpool to Southport 
ine, a correspondent says the Lancashire and Yorkshire Railway 
Company intend to carry out the electrification of one of their impor- 
tant lines in Central Lancashire. The electrification of the Southport 
line will probably be completed before the close of the present year. 


Smoke Nuisance.—<As the result of the further proceedings taken 
by the Hammersmith Borough Council against the Central London 
Railway Company for the emission of smoke from the chimney shaft 
at their works in Wood-lane, and which were heard at the West 
London Police Court on the 30th ult., the magistrate made a pro- 
hibition order, in specified terms, and directed the company to pay 
10 guiness costs. 


Southampton. —At a meeting of the Town Council on Wednesday 
it was reported that since the municipalisation of the tramways a few 
years ago the gross profits had risen from £35,900 to £20,000. Twenty- 
nine million passengers had been carried without a single fatal acci- 
dent, and £18,000 had been paid to the credit of the rates. The 
system, over which 9,000,000 passengers travelled last year, is being 
further extended. 

Dewsbury.—A meeting has been held at Dewsbury Moor with the 
object of pressing the Corporation to take active steps to induce the 
British Electric Traction Company to extend their system of tramwa 
along Dewsbury Moor to Heckmondwike. A resolution was unani- 
mously adopted urging the Corporation to approach the traction 
company with this object. A strong effort is also being made to get 
an extension of the tramways to Westborough. 

Blackpool.—An effort is being made to open the new electric tram- 
way between Blackpool and Lytham for Whitsuntide. The new plant 
is being installed at the St. Annes electricity works for the supply 
of current on that portion of the track within the St. Annes and 
Lytham districts ; the feeder cable is being laid down to the new 
distribution station just completed in St. Thomas’s-road, St. Annes, 
the trolley wires are tixed, and the first six cars have arrived. 

Jarrow.—At the last Town Council meeting the Electricity Com- 
mittee reported having considered a request from the British Electric 
Traction Company that the town clerk should arrange for the statutory 
notice to be given to the frontagers and others affected, and recom- 
mended that the request be not acceded to. They also recommended 
that enquiry be made as to why the company are not proseeding with 
the work of laying the lines. The recommendations were agreed to. 


Coatbridge.-—At a meeting of the Town Council it was stated that 
the tramway company had agreed to all that the Council wanted, and 
that they would have the trunk lines completed within a year The 
extension of time asked for was for the Clarkston line. The Council 
agreed to this. A councillor raised a discussion on a proposal to 
apponi a deputation to invite Glasgow Corporation tramways to join 
those at Coatbridge, but eventually notice of motion was given for next 
meeting. l 

Wednesbury.—During the past week the final arrangements in 
connection with the settlement of the tramway question recently 
arrived at between the Corporation and the British Electric Traction 
Company have been made. Up to the present the terms of settlement 
have not transpired, but it is generally understood that they are 
thoroughly satisfactory to the Corporation, and the opposition to the 
9 0 Staffordshire Tramway Bill had accordingly now been formally 
withdrawn. 


Middlesex Light Railways.—The Light Railway Commissioners 
have resubmitted to the Board of Trade for confirmation an order 
made by them for the construction of light railways in the county of 
Middlesex from Waltham Cross to Enfield and Edmonton. Any objec- 
tions to the confirmation of the order should be addressed to the 
Assistant Secretary (Railway Department), Board of Trade, Whitehall- 
gardens, London, 8.W., and must be lodged with the Board on or 
before June 6. 


Gosport.— After a three hours’ sitting the Council have unani- 
mously given their consent to the Gosport, Fareham, and Cosham 
Tramways Bilt, subject to the Portsmouth Street Tramways Company 
assuming and carrying out all the obligations contained in the agree- 
ment between the District Council and the British Electric Traction 
Company, Limited, including the formation of an affiliated company 
to carry out the provisions of the Council's electric light order, and 
without prejudice to the District Council's right to oppose the Bill in 
the House of Commons. 


Walsall. — An important development in the local tramway 
service was noticed for the first time on Saturday. Tramcars have 
commenced to run as far as Bilston, and at the low fare of 34d. 
Bilston people can now make the journey to Walsall for almost the 
same money as to Wolverhampton, which is a point for Walsall and 
Wolverhampton tradespeople tc seriously consider. Intercommunication 
with other distriets is being extended. The existing tramway line in 
Lichfield-street is to be reconstructed for electric traction at an 
estimated cost of £4,000. 

Swansea.—The sub-committee of the Corporation formed to deal 
with the refusal of the tramways company to join in stating a case for 
the Court, and to confer as to the date on which the Council may 
exorcise their rights to take over the tramways’ interest under the Act 
of 1882, met on Monday. The Corporation are of opinion that they 
can take over the lines so constructed in 1906. It is, on the other 
hand, contended that they must be taken over in sequence in the 
order of construction. The sub-committee decided to take proceedings 
-to make the Council's position clear. 


Bury.—The work of preparing the Fairfield section of the tramway 
scheme in order that it may be ready for use by Whitweek is being 
rapidly pushed forward. e rails have been laid to the bottom o 

almersley-road, where tho first portion of the interlacing system can 
be seen. The cars for the section are ready for delivery. At a meeting 
of a sub-committee the question of the lighting of the car depót in 
Rochdale-road‘was considered. The negotiations with the tramway 
company are still going on. 

Leicester.— Progress is being made with the new electric tramways. 
A great deal of attention is being devoted by the committee to the 
type of cars to be adopted. Samples cars are now in course of con- 
struction by Messrs. Dick, Kerr, and Co., and by the Brush Com- 

ny, and are expected to be delivered in the course of a few weeks. 
They are to be in accordance with specifications and designs supplied 
by the committee, and the ultimate contract for cars will be gi ven to 
the firm which produces the best article. The electric cars will 
probably be running in the early part of next year. 


Kilkenny.—The people of Castlecomer and district have held a 
public meeting in the village of Oastlecomer for the pene of urging 
on the Government the necessity of allocating funds for the purpose 
of providing suitable means of transit to and from Oastlecomer. The 
necessity that exists for a line of railway to the village has long been 
felt, and it is hoped that the strong effort about to be made to secure 

rtion of Development Grant awarded to Ireland under the present 

and Bill will be successful. The proposal is to build an electric 
railway as the most suitable form of transit for tho district. 

Pontypridd.—The Urban District Council Bill came before the 
Select Committee of the House of Lords presided over by the Earl of 
Camperdown last week for the consideration of clauses, On theclauses 
dealing with the supply of electrical energy, a clause agreed with the 
South Wales Electrical Power company was inserted limiting the 
promoters to accepting energy from Rhondda only for that portion of 
the old horse tramway outside the dione | cinis district from Hafod to 
Porth. The remaining clauses having been agreed to, the Bill, as 
amended, was ordered to be reported to the House for third reading. 


Greenwich.—The Highways Committee reported at the last meeting 
of the Borough Council that progress was being made by the London 
County Council with the electrification of the trsmways, and, although 
many difficulties had been encountered, they had been met by arran 
ment between the engineers of the London County Council and this 
Council. With reference to the laying of ducts, proposed to be laid 
in the footways, it had been found that, owing to the many pipes and 
mains already laid, it was impossible to place the ducts there, and 
arrangements had been made that they should be laid 1ft. 6in. outside 
the tramway metals on the south side of the road, and the work waa 
now well in hand. 

Additional Traffic Returns.—Anglo-Argentine, £1,441 increase; 
Barcelona Ensanche y Gracia, £216 increase; Barcelona, £95 decrease ; 
Brisbane, £174 decrease (month of April, £10,309, increase £407) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £377 increase 
(month of April, £12,995, increase £1,123) ; Calcutta, £604 increase ; 
Cape Town (month of April), receipts £16,003, expenditure £28,313 ; 
Isle of Thanet Electric, £7 increase; Mexico Electric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£27 increase; Port Elizabeth (month of April), receipts £4,292, 
expenditure £2,281. 

Yarmouth.—The Tramways Committee have reported on the 
financial position of the undertaking from June 19, 1902, to March 31, 
1903, the firat nine months of the running of the cars. It shows an 
expenditure of £5,864. 11s. 7d., and an income of £6,283. 18s. 11d, 
from traffic and £114. 3s. from advertisements, leaving a balance of 
£533. 10s. 4d. The borough surveyor has been instructed to bring up 
to the next meeting a report upon an extension of the tramway system 
between Caister and the fish wharf, and also over Southtown Bridge. 
He has also been authorised to incur the necessary expense in obtain- 
ing such expert technical evidence as he may consider necessary with 
regard to the Yarmouth and Gorleston Tramway Company. 

Romford.—Mr. Kearley’s Select Committee of the House of 
Commons had the Romford and District Tramways Bill (particulars of 
which were given in our last issue) before them again on im 
Mr. E. G. Boden, surveyor to the Romford Rural District Council, 
said he was of opinion that the proposed tramway could not be worked 
with safety. The High- street was much congested with traffic, 
especially on market days. Oross- examined by Mr. Weddeburn: His 
Council were not opposing the Bill. He was there with their know- 
ledge and consent, bui not on their behalf. Witness gave evidence as 
to the route along which the tramway would be laid. Mr. Percy 
Sheldon, surveyor to the county of Essex, having given evidence, the 
committee adjourned until to-day. 

The Manchester-Liverpool Monorail —The scheme for the con- 
struction of the mono-reilway between Manchester and Liverpool is 
said to be dragging considerably. Announcements have from time to 
time been made to the effect that a commencement of the actual 
engineering work was about to be entered upon, but so far as this 
pus is concerned, the surface of the country between the two South 

ancashire cities is much the same now in appearance as when the 
Bill received legislative sanction. However, a financial contemporary 
now states that steps are being taken to push on the construction of 
the railway. A syndicate has been formed with a capital of £20,000 
to exploit the patents of the monorail both in this country and abroad, 
and to promote a company to build the new line. 

West Cumberland Tramways Bill. —This Bill has been submitted 
to the deputy-chairman of the House of Commons as an ipd ani 
measure. It proposes the extension by two years of the period allowed 
for the construction of tramways between Distington toll bar and 
Seaton Villa authorised in 1901, and a similar extension of the time 
allowed for the compulsory acquisition of land. Olause 11 extends the 
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area within which the compan may supply electricity, so that the 
area includes the following additional places: Arlecdon, Frizington, 


Cleator Moor, mont, Harrington, Maryport, Aspatria, Great 
Clifton, Little Clifton, Broughton Moor, Great Broughton, and Little 
Broughton. Only formal evidence was given in proof of the 


preamble, and the Bill was ordered to be reported to the House for 


New Issue.—Subscriptions were invited this week for 2,500 5 per 
cent. cumulative preference and 2,500 ordinary shares of £10 each in 
the Potteries Electric Traction Company, Limited, which has a share 
capital of £600,000, of which £440,000 has been issued. The 

rospectus stated that the company, which is associated with the 
British Electric Traction Company, was formed in 1898 to construct 
tramways and light railways in the Potteries district of North Stafford. 


shire, to acquire the control of the tramways of the North Staffordshire 
Tramways Company, Limited, and to work these lines as one under- 
taking by the overhead system of electric traetion. The total number 


of miles worked by the company at present is about 29, and it has 
authority to construct extensions of about five miles. The present 
issue is made in order to provide for the extensions and for doubling 
a part of the track between Longton and Stoke-on-Trent. 


Taff Vale Railway Bill.—This Bill has this week been before the 
Select Committee of the House of Lords presided over by the Earl of 
Camperdown. Among its various proposals is one to work the whole 
of the line by electricity with self-contained motorcars. The only 
opposition to this portion of the Bill came trom the District Council of 

ountain Ash and Lord Aberdare, and had reference to three level 
crossings, for which it was contended bridges should be substituted, 
partly at the expense of the railway company. Mr. Beasley, general 
manager of the Taff Vale Railway, said it was the present intention to 
find a means of working the line by self-contained motorcars. It was 
not intended to erect overhead wires. The committee decided not to 
order the building of a bridge over the level crossing in which Lord 
Aberdare was interested, and on Tuesday the last objection was decided 
in favour of the promoters, and the preamble of the Bill was declared 
proved. 

Wembley.—At the last meeting of the Urban District Council 
the Metropolitan District Railway Company replied to letters from 
the Council, saying that the company did not admit that the con- 
dition of the footpaths crossing the new line near Alperton and Sudbury 
was a source of any considerable danger to the public. The positive 
or live rail was protected by a guardboard on each side, which 
extended Lin. above the top of the rail, and persons must necessarily 
turn their feet parallel with the rails before they could establish con- 
tact and receive a shock. As regarded the other rails charged, the 
difference of potential between them and the earth was not sufficient 
to yield a serious shock. The company was, however, in negotiation 
with Mr. Wreathall, in order to arrange for permanent provision 
being made respecting these footpaths. Meanwhile, instructions had 
been given for watchmen to patrol the line, and also for suitable 
notices to be posted, warning people not to touch the rails. The 
Council took no action in the matter. 


Peplar.—An important decision has been arrived at by the General 
Purposes Committee of the Borough Couneil with regard to the 
electrification of the tramways in the borough. The County Council 
recently wrote to the Borough Council pointing out difficulties in the 
way of installing the conduit system, and asking pormission to adopt 
the overhead system in the borough. Among the difficulties men- 
tioned were the proximity of the tunnels of the Whitechapel and Bow 
Railway to the surface of the road, and the fact that the West Ham 
tramways, with which it was proposed to connect tho East London 
lines, were to be worked by the overhead system. The matter has 
been under the consideration of the General Purposes Committee of 
the Borough Council, who on Tuesday reported that they were still 
opposed to the overhead system being adopted, but suggested that the 
County Council should adopt the Dolter surface-contact system a 
system which has been successfully tried in Paris and elsewhere, and 
which does not appear to present any difficulties in regard to obstruc- 
tion to traffic or risk of accident." 


Warrington.—The sea! of the Board of Trade having been affixed 
to the Warrington light railway order, instructions have been given 
for the work to be proceeded with in connection with the construction 
of light railway No. 1, which commences at the terminus of the 
Corporation tramway at Wilderspool and proceeds to Victoria-square, 
Stockton Heath. 'The Board of Trade has also confirmed the 
Warrington and Northwich light railway order, and the construction 
of this railway is to be procceded with forthwith. The Corporation 
have been granted running powers over the Northwich line as far as 
Antrobus, a distance of five miles from Stockton Heath. The com- 
pany will take electric power from the Corporation station for working 
& portion of the route. The Corporation have also obtained powers 
to construct a loop line from Stockton Heath to Latchford, but this 
will not be proceeded with for the present. The Board have granted 
the Corporation four years within which it may be constructed. It is 
held locally that a circular route from Warrington, via Stockton Heath 
and Latchford, would be immensely popular. 


Preston.—A committee of the House of Lords on Wednesday 
d the preamble of à Bill sanctioning a scheme for the construc- 

tion of tramways from Preston to Horwich, a distance of over 20 miles. 
The lines will pass through Walton-le-Dale on the east side of Preston, 
and through Lostock Hall on the west, meeting at Bamber Bridge. 
The lines then will proceed through Clayton Green and Whittle-le- 
Woods to Chorley, where one branch of the system is to diverge to 
Standish and connect with the Wigan Corporation tramways, and 
the other through Adlington to Horwich, there connecting with 
the Bolton Corporation trams. The line, when completed, will be in 
connection with the South Lancashire tramway system. The only 
opponents were the South Lancashire and Cheshire Coalowners’ Asso- 


1 
ciation and the Mining Association of Great Britain, who asked that 


the promotions should come under the Light ae Ae d Act. and thus 
be under an obligation to carry minerals on the Light Railway Com- 
missioners being satisfied that the request was a reasonable one. The 
committee refused the application, and ordered that the Bill be 
reported to the House. 

„ Exeter.—The Exeter Corporation's Tramway Bill came before Lord 
Glenesk’s Select Committee of the House of Lords on Friday. The 
case for the promoters was opened by Mr. Balfour Browne, K. O., who 
stated that the Bill was to empower the Corporation to acquire the 
existing horse tramways, which are owned by a syndicate. It was 
proposed to extend the tramways further into the suburbs, and to 
electrically equip the whole system. The promoters contended that 
for the tramways to be of any service to the city they would have to 
pass down the High-street. That part of the Bill was opposed by a 
number of residents, shopkeepers, and others, on the ground that the 
High-street was too narrow for the trams to be worked with safety, 
and that the trams would unduly interfere with traffic. Another 
point of the opposition was that the financial position of the city was 
not such as to warrant an expenditure of £120,000 on the tramways. 
Mr. Shorta, the town clerk of Exeter, spoke of the great need for the 
tramways, and said that they would provide what was much wanted, 
communication between St. Thomas’s and the business part of the 
city. On Wednesday the committee found that the preamble had 
been proved. ' 

Macclesfield.—The Macclesfield and District Tramways Bill, which 
has been before Parliament for some time past, has been formally 
abandoned by the promoters on account of the fact that terms 
could not be arranged between the company and the Corporation. It 
will be remembered that the great question in dispute has been that 
of the gauge. The company proposed to lay down a gauge of 
óft. 6in. in width, but the County Council declined to allow any 
gauge in the county under 4ft. 8 Jin. Some time afterwards tho 

rporation paseoa a belated resolution insisting upon the same 
gauge in the borough as the County Council required for the county. 

he promoters expressed their willingness to comply with this stipula- 
tion, but pointed out that it was now impossible to insert a wider 
gauge in the Bill. They offered, however, if the Corporation would 
allow the Bill to go through as at present drafted, to give an under- 
taking, under the forfeiture of heavy penalties if not carried out, to 
apply for powers for the wider gauge next session. The town clerk 
and the Corporation's parliamentary agents were of opinion that this 
arrangement could not be made binding upon the company, and 
therefore it was not agreed to. 

Nelson,—The tramways revenue account shows an actual expendi- 
ture last year of £651. 1s.—chiefly on interest and sinking fand— 
while there was a sum due from the Burnley Corporation in respect of 
interest of £1,076. 14s. 7d., this representing a profit on the year of 
£420. 13s. 7d. For the current year the expenditure is estimated at 
£567. 15s. 6d., and the income at £789. 6s. 9d., which represents the 
profit at £221. 11s. zd. The light railways account forms an interest- 
ing section, but the figures set down must be regarded as largely 
experimental, being based on the limited experience already obtained 
of the working of the Nelson tramwaya. It is estima that the 
expenditure during the year will be £5,766. 103. 7d. This includes 
£1,248, wages to inspectors, drivers, conductors, etc.; £350, road 
repairs; £525, electricity; £972 6s. 10d., interest and sinking fund. 
The income is estimated at £3,800, which comprises £3,690, 
passengers’ fares, and £100, carriage of parcels. On these figures 
there is an estimated profit shown of £33. 9s. bd. It is stated in a 
footnote that the tramways and light railways are not, for the purposes 
of the borough rate, taken intoconsideration. It is, however, contem- 
pai that the joint income of these undertakings during the next 

ncial year will meet the expenditure. 

Burnley. —A complete balance-sheet, showing the state of the 
tramway finances for the year ending March 31 last, has been pre- 
pared, and is compared with the 15 months ending March 31, 1502, 
Analysing the various accounts, the total receipts during the past year 
were £36,514, 15s. 10d. This works out at an income of 12'55d. per 
car mile on a total mileage of 697,785. The passengers carried were 
6,151,050, or an increase of 35,088,205 on the first 15 months of the 
Corporation management, and, tho car mileago was an increase of 
$92,609 miles. In March, 1902, the receipts per car mile were 14 58d., 
against 12:5bd. for the past year, but there was then no comparison 
in the catering for the public, for the system was then being recoa- 
structed. The expenditure per car mile was 9°69d. in 1901-2, against 
the better figure of 8'61d. in 1902-3, or proportions to receipts of 72:98 
and 68:55 per cent. respectively. The total expenditure last year was 
£25,034. 198. 7d., against £15,901. 15s. 5d., leaving the respective 
net revenues at £11,479. 16s. Id., against £4,699. The aggregate 
allocations for interest and sinking fund were £6,720. l6s. After 
paying rents there is a net profit of £2,574. 14s. 11d. to be placed 
towards the reserve (renewals and depreciation) fund of £10,000. A 
very iuteresting page of the report gives all the particulars as to the 
lengths of the various sections of the main line and the proposed 
branch line, showing that the main line is 11 miles 9 chains in length. 
The branch lines will bring the total up to 11 miles, sevon miles of 
which have been constructed. The Tramways Committee have just 
commenced the building of a new depót and three branch lines, which 
will be completed by the time the next annual return is made. 

Ilkeston. —The electric tramway system in the borough was opened 
for traffic on Saturday. Everything had been in readiness for some 
time so far as the track, overhead equipment, und cars were concerned, 
and the delay has been entailed through the power not being available. 
During the last few weeks, however, the arrangements have been com- 
pleted which enabled the lines to be opened for traffic last week. The 
system is three miles in length, and runs from Orompton-street 
Hallam Fields, on the south, to Church-street, Cotmanhay, on the 
north. It is single throughout, with turnouts for passing purposes, 


166 


THE ELECTRICAL ENGINEER, MAY 22, 1908. 


and the gauge is narrow. At the present the Corporation possess nine 
ears, but the sheds are designed to accommodate 15 should it be deemed 
advisable to augment the service in the future. Of the nine vehicles 
at present in use eight are to run at intervals of 10 minutes between 
Cotmanhay and Hallam Fields, and the ninth will travel between 
Bath-street and Ilkeston Junction upon an independent line. The 
fare is 1d. for any distance upon the main line and 4d. between Bath- 
atreet and the junction. There are along the route some exceptionally 
steep gradients, the heaviest being Hunger-hill, on the Nottingham- 
rod. where the gradient is 1 in 13. In oonstructing the permarient 
way the contractors only met with one difficulty of any importance, 
this bie de the Great Northern bridge, which spans the road a short 
distance beyond the town. It was found that no double-decked car 
could pass underneath this bridge, and there was some idea of running 
single-decked cars in consequence, but public opinion was in favour 
of sinking the highway in order to allow of the first-named type of 
car being adopted, and eventually the work was taken in hand the 
cost being about £1,000. 


Stroud and Cheltenham Tramways Bill.—Sir Lewis McIver 

has di he from the Committee of the House of Commons on the 
Stroud District and Cheltenham Tramways Bill that a report from the 
Board of Trade was laid before them withereference to the rates and 
charges proposed to be authorised by the Bill, from which it appears 
that those rates and charges are not in excess of those usually autho- 
rised by Parliament in respect of similar undertakings. The committee 
sanctioned the powera enabling the company to provide and run omni- 
buees and motorcars run on the trolley system without rails in connec- 
tion with the tramways, making the tolls and fares to be taken for the 
use of the cars worked on this system subject to the same statutory 
limitation as the arid for the use of the tramways. The committee 
further report that the Bill has been amended in accordance with a 
report received from the Local Government Board so far as was con- 
sidered n A new clause, which was agreed to by the pro- 
moters and the local authorities, was inerte. with the object of 
making it obligatory on the tramway oompany to contribute towards 
the cost of the maintenance of the roads traversed by the cars, while 
the powers of the local authorities to run omnibuses and motorcars 
themselves in the event of their purchasing thetramways were limited 
to their own respective distriots. Provision was also made in the Bill 
that the design, number, and position of the posts, ete., carrying the 
overhead wires to be erected in the streets and roads shall be subject 
to the approval of the local authority. The committee finally reported 
that the recommendation of the Local Government Board as to the 
vesting in the local authorities of the portions of the roads which the 
PATATE companies have undertaken to widen has been complied 
with. 
Wakefield. —The Wakefield and District Light Railways Bill last 
week came before the Select Committee of the House of Lords presided 
over by Lord Brougham aud Vaux. Tho Bill was promoted by the 
Wakefield and District Light Railways Company, to empower them 
to construct and work tramways in the city of Wa efield, the boroughs 
of Dewsbury and Ossett, the urban districts of Soothill Nether and 
Ardsley. In 1901 sanction was given by the Light Railways Com- 
missioners to lay down tramways from Wakefield to Horbury, Ossett, 
Alverthorpe, Sandal Magna, and Outwood. and in the following year 
an extension order was sought for tramlines through Rothwell to 
Leeds, Ardsley to Morley, and Ossett to Dewsbury, but, owing to the 
opposition of railway companies, the Cemmissioners refused the appli- 
cation so far as it concerned the two last-named schemes. The com- 
pany thereupon promoted a Bill in Parliament, and delayed the carry- 
ing out of the schemes already sanctioned pending its approval or 
rejection. It was Fi fent to construct tramways along the main 
road 'from Wakefield through Roundwood, Ossett, Soothill Nether, 
to the Dewsbury Market-place, with a connecting link to Ossett 
Market-place, joining there with the line to Horbury, and so providing 
a circular route between Ossett and Wakefield. A second line for 
which powers was sought was intended to connect Wakefield and 
Morley, through East and West Ardsley, via Tingley. The Great 
Northern Railway Company opposed, contending that the construction 
of the proposed tramway would be against the spirit of the Light 
Railways Act, which sanctioned tramways or light railways iu districts 
which were not already served by the railway company. The com- 
asd decided that the preamble was not proved. The Bill is therefore 
rejected. 


Batley.—The main details of the agreement arrived at between the 
Corporation and the British Electric Traction Company in respect to 
tlie leads by the former to the latter of all the tramways within the 
borough are now available. The Corporation will construct all the 
lines and electrically equip them, and will then lease them to the 
Traction Company for a term of 28 years. The company will pay 
sinking fund and interest at the rate of £2,100 per annum, the first 
year's instalment to be spread over in sums of £75 each the whole of 
that time. Thus in the end the Corporation will receive the sum of 
£58,800. "The lease will then have run its course, and the tramways 
will become the property of the Corporation. Had the original agrec- 
ment between the parties been sealed, the company would have been 
bound to run a 15 minutes’ service of cars throughout the whole of 
the borough. But on this point the Corporation has had to give way, 
and the result is that the company has power to run the cars at their 
own discretion, having regard, of course, to public convenience and 
requirements. Should any serious cause for complaint arise, the 
right is reserved to the Corporation to appeal to the Board of 
Trade on the matter. In addition, the company undertakes to 
obtain from the Corporation 400,000 units of electric current at 
1jd. per unit per annum, which was the quantity and price 
originally agr upon. The permanent way is to be kept in 
repair by the Corporation to the company's reasonable satisfaction, 
and at the company's cost. The line already laid by the Corporation 
for the purpose of completing their circuit in Common-road, Stain- 
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cliffe, will be useless, as the company intend to make a junction at 
another point. Thus the £2,000 expended on that work will be so 
much money thrown away, but this is to be paid by the company. 
Begarding the costa incurred by tho Corporation in the first instance 
in obtaining their tramways order from the Board of Trade, the com- 
pany originally to pay the amount—viz., £1,370. On this 
point the Corporation has had to forege the sum of £200, the arrange- 
ment now being that the company will pay the sum of £1,150 in 
cash, and no questions are to be asked. A short time ago the Oorpora- 


tion accepted tenders for the supply of a number of tramcars, and 


these the company have agreed to take off their hands. The tram- 
shed which is in the course of erection by the Corporation at Wood 
Well is so adapted that it can be used as a storeroom, such accommo- 
dation being urgently required. 


Wolverhampton.—After a five hours’ sitting on Wednesday the 
Town Council came to a decision on the tramway question adverse to 
the Lorain contact system, with which some 11 miles of line in the 
borough have been equipped and working fur the past 12 months. It 
will be remembered that at last week's meeting Alderman O. T. 
Mander, the chairman of the Tramways Committee, moved that the 
Oorporation, notwithstanding the non-compliance by the Lorain Com- 
pany with the conditione of their contract, should take over the 
11 miles of track laid down, and that payment be made to that 
company for the electrical equipment thereof, subject to the 
contractors undertaking to carry out certain improvements, and. 
in default, that all matters be referred to arbitration. An amend- 
ment moved by Mr. White was to the effect that as the 
Lorain Company had not fulfilled the conditions im by 
their contract the Oorporaticn declined to take over the track 
laid down, and called upon the company to carry out the stipulations 
contained in Olause 16 of the contract or proceed to arbitration. In 
the course of the resumed debate on Wednesday the Mayor said he 
was compelled, after studying the facts and figures, to vote for the 
amendment. In order to arrive at a proper conclusion he had asked 
Mr. Shawfield, the electrical engineer, to prepare an authoritative 
statement on the question of the cost of the Lorain system, and he 
had been supplied with figures which showed that, if the Lorain 
maintenance was estimated on the present type of contact plate and 
granite casing, the extra cost of the Lorain over the overhead system 
was 1°839d. per car mile, or 80 per cent., and the extra annual 
cost on the whole of the routes would approximately be £9,528. 
When to this was added the interest and sinking fund, the 
total increase reached £10,978. Taking the brightest view of 
things, the extra annual cost as between the two systems was 
£4,427. Looking at these figures in the light of the heavy rates of 
the borough, he was of opinion that the cheapest system of traction 
should be adopted consistent with reasonable safety. The Chairman 
of the Tramways Committee, on the other hand, contended that if 
the amendment were carried they would be playing into the hands of 
the British Electric Traction Company, who were working tooth and 
nail to get Wolverhampton into their hands. Then, if they went to 
arbitration and the decision went against the Oorporation, they would 
have to pay the Lorain Company from £24,000 to £25,000, they 
would have to expend £2,000 to take up the boxes and reinstate the 
track, and £8,500 to put up the poles and overhead wires, making a 
total of £35,000. To repay this in 20 years would require £2, a 

ear. He firmly believed chat the Lorain system was the best for the 

orough. On being put to the meeting the amendment was carried 
by 28 votes to 17. An amendment in favour of a poll of the town 
being taken was ruled out of order. 


London County Council.—At the usual weekly meeting of the 
County Council on Tuesday a letter was read from Sir Arthur Bigge, 
in which he expressed the pleasure of the Prince and Princess of 
Wales with Friday's ceremony of the dor iw the electric 5 
system in South London. Their Royal Highnesses, the letter read, 
much enjoyed their journey to Tooting and back, and were touched 
by the enthusiastic reception given to them throughout the whole 
route." Mr. John Burns asked whether any information could be 
furnished as tu the earnings of the new electric tramcars. Mr. J. Allen 
Baker, vice-chairman of the Highways Committee, said the traffic 
receipts of the past four days had been as follows: on the sroine of 
the opening 60,093 passengers were carried, yielding £276, or 20*47d 
per car per mile ; on Saturday the earnings were 21°59d. per car det 
mile; on Sunday they were 21°66d.; and on Monday about 19d. e 
total number of enr pls carried for the four days was 365,961. 
These figures represented double the number carried and double the 
earnings of the horse cars. Mr. Burns: Can we send the smelling 
salts to the Daily Mail expert; I understand he is fainting. In reply 
to further questions, Mr. Baker said the Highways Committee had no 
doubt that the cost of working would prove to be quite as economical 
us had been estimated. With regard to certain irregularities that 
have occurred on the electric service on the opening day and on 
Sunday, these must inevitably arise when inaugurating a new 
system; in fact, there is every reason to be thankful that they 
have been so few. It is officially stated that the so-called breakdown 
on Saturday was an incident which had nothing to do with the 
system of electric traction adopted. A horse was driven into one of 
the pointsmen, who relinquished his lever, and thus a car got jammed. 
It is satisfactory that so troublesome an accident only occasioned a 
delay of some 55 minutes, Since then, with the exception of one or 
two trifling defects, the service has been working splendidly. A report 
of the Highways Committee was submitted at Tuesday's meeting 
embodying the recommendations of the Board of Trade inspectors for 
the working of the reconstructed lines. One of these recommendations 
is that, as the distance between the cars when passing each other on 
parallel lines is, at some places between Nightingale-lane and the 
terminus at Tooting, less than 15in., which is usually required by the 
Board to be observed, the guard rails on the top of the cars should be 
raised to 4ft in order to avoid risk of injury to passengers, Thecommittes 
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have given instruotions for this alteration to be carried out within six 
weeks, and in the meantime the speed of the cars on the section 
referred will be limited to six miles an hour. The Board of Trade has 
intimated ite intention of making regulations, under Section 3 of the 
Aot, for the of giving effect to Oclonel Yorke's recommenda- 
tions as to spoed, eto.; and pending the issue of such regulations, the 
recommendations are to be strictly observed. The journey by 
electric car from the Tooting terminus to Westminster Bridge occupies 
just about 53 minutes on the average, and to Waterloo and Black. 
friars Bridge about 60 minutes. It is obviously impossible to give a 
quicker service in the present conditions under which the horse cars 
from other branches are running on the electrio lines between Ken- 
nington Gate and the London termini, and, as above explained, on a 
part of the route where the electric cars only run the speed has been 
restricted to six miles an hour until certain alterations to the cars 


have been carried out, 


LIGHTING AND GENERAL. 


Blyth. —Electric pun are to be used in emptying the various 
docks at Blyth Shipbuilding Yard. 

Pollokshaws.—The pro to introduce electric lighting into the 
burgh has been abandoned for the present. 

Brighouse.—4As the result of past year's work, the Oorporation’s 
electrical department shows a loss of £449. 

Walmer.—We understand that the District Council propose to 
apply for a provisional electric lighting order. 

Hawick.—An installation of electric light has been successfully 
completed in St. John’s parish church, Hawick. 

Deal.—The Town Council have sealed an agreement embodying the 
terms arranged with the electric light syndicate. 

Swansea.—The municipal telephones are so far advanced that the 

first subecriber will probably be connected next month. 
| Baling.—The Town Council's electric lighting undertaking has for 
the financial year just closed yielded a net profit of £3,082. 

Hull Telephones.—The Telephones Committee propose to take over 
the Trippett Baths for the purposes of a municipal exchange. 

National Electric Wiring Co.—The directors recommend a divi- 
dend for 1902 of 24 per cent., leaving £384 to be carried forward. 

Barnstaple.—The question of the fitting-up of the market and 
music hall for electric lighting has been referred back to committee. 

Hoylake and West Kirby.—The District Oouncil have decided 
to apply for sanction to borrow £5,500 for electric lighting purposes. 

Inverness.—The Town Council progos to appoint an electric 
expert us consulting engineer with regard to the electric lighting of 
the town. 

Hebburn.—The Northern Counties Electricity Supply are aed 
are about to start with the laying of high-pressure mains from Hebburn 
to Felling. 

Hackney.—The National Electric Wiring Company have given the 
Borough Council six months’ notice to determine their agreement with 
the Council. 

Oban.—The Finance Committee have decided that the balance of 
£22,000 of the electric light loan be taken at the coming term of 
Whitsunday. : | 

Surbiton.—4A draft ment with Meesrs. Callender with regard 
to free wiring of houses for electric lighting has been adopted subject 
to several alterations. 


Lambeth.—The Works Committee of the Guardians have decided 
to obtain expert advice before submitting a proposal to instal electric 


light in the new offices. 


Galashiels.—The Corporation have decided to retain the services 


of Messrs. Handcock and Dykes to advise them on all matters relating 
to electric light and power. 


Chepstow.—The Chepstow Electric Light and Power Company are 


about to start electric light works at Chepstow, and propose a con- 
tinuous current of 240 volts. 

Wealdstone.—Owing to the ever-inoressing cost of public lighting 
by gas, the Urban District Council are about to consider the question 
of electric lighting for the district. 

Berwickshire.—The National Telephone Oompany propose to open 
a telephone exchange at Duns, the route to be by way of Swinton to 
Coldstream, and connecting Berwick. 

Beverley.—The proposed introduction of electricity into the 
borough by the Corporation seems to hang fire. Perhaps the matter 
will be taken up by a private company. 

Electric Quarrying.—<An electric blast in Gauldswell Quarry, 
superintended by Mr. G. Wyllie, road surveyor, dislodged about 1,000 
yards of metal for roadmaking purposes. 

Carlisle.—The Town Council have adopted an agreement with the 
National Telephone Oompany under which the latter intend to lay 
their telephone wires in Carlisle underground. 

Salford.—The Corporation electricity works were formally opened 
on Thursday last week. Subsequently the Mayor (Mr. Alderman 
Stephens) presided at a luncheon in the town hall. 

Barnstaple.—The Town Council in committee on Saturday decided 
to call in Mr. Trentham to advise them on the proposed wiring and 
fitting of the music hall and market for the electric light. 

Clones.—The sub-committee appointed to confer with Messrs. 
Ferguson regarding their proposal to light the town with electricity 
will report to the Urban District Council at the next meeting. 

Electrically - Seasoned Timber.—The St. Marylebone Town 
Council have agreed to allow an electric timber-seasoning company to 


future meter rents be not allow 
given by way of discount in accordance with the scheme pre by 


the borough electrical engineer. 


lay a section of their wood blocks as an experiment in Newman-street 
at fheir own expense. 


ight Committee have resolved that in 


Morecambe.—The Electric 
as discount, and that new lampe be 


Kingston (Surrey).—The electrical engineer to the Town Oouncil 


reported on Tuesday that the gross profit for the year on the electric 
light works, before payment of interest and repayment of capital, had 
increased from £1,542 to £3,410. 


Nuneaton.—The Urban District Council propose to purchase a 


second-hand 150-kw. set from the Davey-Paxman Electric Oonstruc- 
tion Oompany at a cost of £500 and to sell the existing Olarke- 
Chapman set, and to apply for sanction to raise a loan of £1,200. 


Sale of Plant and Fittings.— Messrs. Fuller, Horsey, Sons, and 


Oassell are instructed to sell by auction, in lots, at 22 and 23, Garlick- 
hill, Queen Victoria-street, E. O., on Tuesday, June 9, at 11 o'clock 


recisely, & stock of electrio and gas fittings, plant, and machinery. 
e advertisement, 


Removal.—The Electrica] Company, Limited, London, have 


removed to larger offices at Grosvenor-chambers, 33, Blackfriars- 
street, Manchester, where they have fitted up 1 
a stock of dynamos, motors, starting switches, testing and measuring 
instruments, arc, Nernst, and incandescent lampe. 


showrooms with 


Bath.—The Council have decided to apply for sanction to borrow 


the following amounts: amount of commitments on contracts, £2,017 ; 


purchase money of leasehold interest in Kingston wharf, £400 ; pro- 
vision for extension of mains to new consumers entitled to a supply 
under the provisional order, £2,583—total, £5,000. 


Colwyn Bay.—The Lighting Committee in their last report state 
that the units generated at the electricity works for the Jani month 
was 7,644 ; consumed by street lamps, 614; promenade lampe, 715; 
number of consumers connected to date, 152. It has been decided to 
procure two three-ton travelling trolleys over the dynamo sets. 


Radoliffe.—Mr. Yates has been appointed chairman of the Elec- 
tricity Committee for the year, and Messrs. W. Allen, Hardman, 
Lund, Slingsby, and Yates as a sub-committee to consider matters 
relative to the position, construction, and the general arrangement of 
the buildings and machinery required for the electricity undertaking. 


Bermondsey.—The Borough Oouncil at their last meeting adopted 
an extensive scheme for the enlargement and extension of the electric 
lighting system in the borough, estimated to cost nearly £52,000. 
An order has already been obtained for an efficient service for 
Rotherhithe, but this cannot be carried out until the suggested 
present extensions are made. 

Natal.—The Natal Governinent Gazette of April 14 contains the 
text of a Bill which it is intended to introduce into the Natal Parlia- 
ment during the ensuing session, for empowering the Government to 
raise a loan of £4,000,000 for certain public works as follows: railwa 
and their equipment, harbour works, telegraphs, and other public 


works of a permanent character. 
of the Public Works Committee a 


Cardiff.—At the last meetin 
letter was read from the Great Western Railway Company asking for 


permission to lay electric cables from their new electric power station 
in dall-street, Oardiff, along Eden-street for the purpose of elec- 
trically lighting their station. A sub-committee was appointed to 
make full enquiries into the matter. 

Kingswear.—The Urban Electric Supply Company will now pro- 
ceed with the electric lighting of Kingswear, both public and private, 
without delay. Sanction to run the cables across the river at the 
Floating Bridge and down by the railway line has been granted, and 
the cable-laying will commence in about three weeks. The power will 
be provided direct from the works at Sandquay. 


Swinton and Pendlebury.—The Tramways and Electricity Com- 
mittee have resolved to apply for an extension of time for the pro- 
visional order granted to the Council for the supply of electricity, 
and that, if necessary, the deputation appointed to attend the oppo- 
sition to the Salford Corporation and South Lancashire Tramways 
Company’s Biils be empowered to wait upon the Board of Trade to 
urge an extension of time. 

Armorduct Improved Electric Conduit Co.—This company 
have opened offices and stores in London at 6, Ludgate-broadway, 
E.C. They are represented in Manchester by Messrs. Moon and 
Co., 5, Cromford-court, Market-street, for Lancashire, Cheshire, and 
North Wales ; in Leeds by the Electric and General Stores Company, 
6, Whitehorse-street, Boar-lane, for Yorkshire; and in Glasgow by 
Messrs. J. and A. Anderson, 62, Robertson-street, for Scotland. 


Selby.—A number of amateur engineers and electricians have 
established a branch of the Society of Model Engineers and 
Electricians, the following being the officers A president, 
Mr. John Tyson ; vice-president, Mr. John Haigh ; treasurer, Mr. H. 
Wilkinson ; secretary, Mr. A. Stone. At the first meeting a smal! 
motor was exhibited capable of making 2,000 revolutions per minute 
with one-quart bichromate cell, made by a member of the newly- 
formed society. 

Christchuroh.—The Town Council have agreed that, seeing the 
great advantages and small extra cost of electric lighting, the Oouncil 
be recommended to accept the offer of the Bournemouth and Poole 
Electricity Supply Oompany to light with electricity for a term of 
five years, in accordance with scheme prepared by the borough sur- 
veyor and company’s engineer, on the understanding that the option 
shall be given to the Council to renew the contract at the expiration 
of the term at no additional cost per annum. 

Gravesend.—The resident electrical engineer in his report gives 
the following figures for three months ending March 31: sold to 
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tramway company, 74,217 units ; sold to private consumers, 21,752 
units; public lighting, 21,759 units; used on works and tests, 
6,052 units ; total units generated, 157,194 units; total units sold, 
117,728 units ; number of consumers supplied, 81; additional applied 
for, 8; equivalent 8-c.p. lamps supplied—private lighting 4,681, 
publie lighting 850 ; additional private lighting applied for, 680. 

Pontypridd.—The District Council have received sanction to 
borrow £49,000 for the erection of an electrical generating station and 
for other purposes of electric lighting. The amount applied for was 
£55,000. ith regard to the application to borrow 212,000 for a 
refuse destructor, the Local Government Board have asked for detailed 
plans before deciding upon it. At the enquiry into this matter in 
January last the application of the District Council was opposed by 
the Taff Vale Railway, the South Wales Electrical Power Company, 
and certain other ratepayers. 


Dover.—The Town Council are still corresponding with the Board 
of Trade with regard to their proposed order to enable them to 

rchase the electricity undertaking. Since the establishment of the 

rdnance Department at Dover no lights of any kind have been 
allowed in the stores and workshops, and this has made it necessary 
to discontinue work early in the afternoon during the winter. The 
authorities have now decided to instal the electric light, from which 
there will be no danger to the explosive materials stored there, and 
which will allow full time to be worked. 


Greenock.— At Wednesday's meeting of the Corporation Mr. James 
Robertson, burgh electrical engineer, submitted a report on the state 
of the condensing plant at the electricity works. This plant was 
erected last year at a cost of £3,472. The electrical engineer states 
that several attempts were made to run the plant by the contractors, 
but these were abandoned early in August, because, it was said, the 
suction pipe was leaky. Some decided alteration was required. It 
was decided that a small pumping station be erected at West Harbour 


in connection with the utilisation of the plant. 


Walsall —The Town Council recently received applications to lay 
additional electric lighting mains, but having regard to the cost which 
would have to be incurred and to the probable inadequate return, they 
have not been able to see their way to make such extensions. The 
Electric Lighting Committee in ‘heir last report state that the total 
number of consumers "pie on April 30 last was 269. The town 
clerk has been authorised to make arrangements for the leasing of 
transformer atations required in Upper Rusha]l-street, Sand well-street, 
and Oross-street, and to affix the common seal to the respective leases. 


Stafford.—The electric lighting works show a revenue of £3,096 
for the last year; this is an increase of £141 on the previous year. 
The expenditure was £1,607, making & decrease of £685. The gross 
profit was £1,489, or £826 over the previous year. Interest charges 
and repayment of borrowed capital amounted to £1,841, and in addi- 
tion £434 has been placed to the 5 account for the renewal 
of cables, and £200 to meet renewals to the battery, leaving a debit 
on the year's „ £986, which, after giving effect to the 
contributions received from the rates last year, left a total deficiency 
of £1,647. 

London Gazette.—Mr. R. J. Ward, 2, Clement’s-inn, Strand, 
London, W.O., has been appointed trustee in the estate of H. South, 
electrical engineer, 43, Rathbone-place, W. A general meeting of the 
Recording Telegraphs, Limited, will be held at the offices of Messrs. 
Chantrey, Chantrey, and Co., 57, Moorgate-street, E.C., on Thursday, 
June 18, 1903, at 12 noon, to receive liquidator’s report. A general 
meeting of the Printing Telegraph and Oonstruction Company of the 
Agence Havas will be held at the offices of Messrs. Slaughter and 
May, 18, Austinfriars, London, on Friday, June 26, at 11 a.m., to 
receive liquidator’s report. 


King's Lynn. — The electrical engineer in his last report states that 
since the last meeting applications had been received for a supply of 
95 additional lamps of 8 c.p. or equivalent, making a total of 15,212 
from private consumers. The number of private consumers up to date 
was 412. During March, 1903, the units generated were 35,244 (1902, 
29,068) ; units sold to private consumers, 1903, 12,852 (1902, 8,612) ; 
units sold at power rates, 1903, 5,076 (1902, 744) ; cost of fuel, stores, 
repairs, and wages in station, 1903, £106. 4s. 5d. (1902, £113. 
178. 51.); cost per unit generated, 1903, 0°7233d. (1902, 0°9399d.) ; 
wages of lamplighters and outside staff, 1903, £19. 8s. 5d. (1902, 
£15. 10s. 4d.). 

ham.—The revenue account of the electric supply depart- 
ment for last year shows an expenditure of £12,865 on coal and fuel 
as against £14,099 last year. Wages have gone up from £4,600 to 
£4,900, because, it is said, the department is working much harder, 
the works being fally employed. The special expenditure on tlie con- 
version of the system wus £4,035. The result of the year's working 
is a balance of £30,593 to carry to the profit and loss account, against 
£18,514 last year. There was an increase of about 10 per cent. on 
the sale of current. After making all the statutory charges, there 
remains a surplus of £6,787 against a deficiency last year, which is 
to be placed to reserve, and the scale of charges for current will be 
reduced. 

“Model Engineer Series."— We have received Nos. 13, 14, and 
15 of these well-illustrated little handbooks, published at 6d., for the 
proprietors of ‘‘The Model Engineer and Amateur Electrician,” by 
Messrs. Dawbarn and Ward, Limited, 6, Farringdon-avenue, E.C. 
They are: '' Machinery for Model Steamers," a practical handbook on 
the design and corstruction of engines and boilers for model steamers, 
the use of liquid fuel, and the proportions of machinery for model 
boats, by Percival Marshall, A. I. Mech. E.; Small Electric Motors, 
by F. E. Powell; and Simple Scientific Experiments, a practical 
handbook of  eflective experiments in electricity, magnetism, 
hydraulics, hydrostatics, light, acoustics, ete., with simple home-made 
apparatus, by Aurel De Ratti. 


LiverpooL—The Lighting Committee have instructed the city 
lighting engineer to prepare and submit a report on the coat of 
installing and the annual cost of electrically lighting the whole of the 
tramway routes of the city, utilising as far as possible the existing 
tramway poles, and also the additional cost of lighting those other 
streets that may fairly be called main thoroughfares. They have 
further resolved that the resident electrical engineer be instructed to 
epn on tho additions required to the power stations, and the cost of 
cables, eto., for the mains for the lighting of tram routes and those 
other streets that may fairly be called main thoroughfares The con- 
sideration of a memorial asking the committee to electrically light 
Islington, from Commutation.row to St. Anne’s-street, has been 
deferred until after the report of the city lighting engineer is received. 


Electricity in Coal Mines.— About 100 North Leicestershire and 
South Derbyshire colliery officials connected with the Midland Mining 
Officials’ Association visited Messrs, Nadin’s Stanton Oolliery, near 
Burton-on-Trent, on Saturday afternoon to inspect the electric coal- 
cutter lately installed there at work. The power is conveyed down 
the shaft and along the roadways by means of some four miles of 
electric cable. Working at the coal face are three out of five electric 
cutting machines. The car, moving on rails, and self-propelled, 
carries the motor and the large revolving disc, furnished all round 
with knives. The disc attains to the speed of about 300 revolutions 
a minute, and ‘‘holing” Aft. 6in. back will cut on an average 20 
yards an hour. Three skilled men are necessary to manipulate the 
machine, -which displaces 40 colliers. At the Stanton Oolliery the 
introduction of the machines has been found to result in a largely 
increased output. 


Hampstead.—The Borough Council have recently had under con- 
sideration the question of the period for which loans in respect of 
their electric light undertaking have been borrowed. A period of 
42 yere for this purpose has been granted to Hampstead in common 
with the other boroughs in the Metropolis. The Council, however, 
considering that the life of the works will not be nearly so much as 
42 years, after long consideration, decided to ask the London Oount 
Council to grant future sanctions for a period of 25 years only, and, 
further, to reduce the period of the existing loans to one not exceeding 
25 years from the date of each original borrowing. We print in 
another column the report of the Finance Committee of the London 
County Council, from which it will be seen that the Hampstead Council 
has been successful in persuading the London County Council to agree 
to the alteration. 


Wolverhampton.—Mr. H. P. Boulnois has held an enquiry into 
an application of the Town Council for sanction to borrow £15,000 
for electric lighting purposes. The Town Olerk said of the £15,000 
asked for, £4,165 5 an amount that had been overspent in 
respect of a previous loan of £18,000 ; £2,000 was for present exten- 
sions of mains, and £8.835 was for future extensions. The total 
amount of loans authorised was £146,208, and the capital expended 
£127,461. Last year 1,619,006 units of electricity had been sold, an 
increase of 872,668 units on the previous year. The revenue from the 
undertaking for 1902 was £13,240, and for 1903 £21,081. With 
regard to domestic lighting, for the same period tho increase was equal 
to 20 per cent., and for motors for manufacturing purposes, 160 per cent. 
Evidence was given by Messrs. Shawfield, borough electrical engineer, 
and Mr. Orosbie, chairman of the Electric Lighting Committee. 


Harrogate.—The following resolution has been at a recent 
meeting of consumers of electric light in the borough: ‘‘ That, in 
view of the abnormal increase in the number of units ef electricity 
said to be consumed in the last quarter in so many cases, as compared 
with the corresponding quarter of last year, this meeting of consumers 
requests the Elestric Lighting Committee of the Harrogate Corporation 
to thoroughly investigate this increase, and, if necessary, call in an 
expert to advise them on the same." The Lighting Committee of the 
Corporation have appointed a sub-committee to find a suitable site 
and report on the question of removing the electric light station. A 
reduction in price of current is to take place as follows from July 1, 
1903: the charge for consumers who use over 30,000 units per annum 
will be 6d. for the first hour, 2d. for the second, and 1d. for the third 
hour ; the charge for motive power where over 10,000 units per annum 
are used (provided the motor is run 1a the ordinary daily working 
hours at an average of six hours per day at one-third load) is to be 
14d. per unit. Furthermore, the charge for supply to general con- 
sumers will be reduced from 4d. to 3d. per unit for the second hour. 


Camberwell.—At ihe House of Commons on Wednesday Dr. 
Macnamara asked the President of the Board of Trade why his 
department had decided not to sanction the application of the 
London Electric Supply Corporation, Limited, for an extension of 
its area in the northern portion of the borough of Camberwell. 
Mr. G. Balfour ssid that it appeared from the evidence which was 
submitted at the enquiry that the London Electric Supply Cor- 
poration, who obtained parliamentary powers in the northera t 
of the borough of Camberwell in 1890, executed no works there 
until 1896, and at the date of the enquiry had only 64 con- 
sumers. Having regard to this and to other circumstances zonnected 
with the case, and also to the fact that the company had made no 
survey of the proposed area and no estimates of cost or revenue 
it seemed to the Board that the order ought not to be sanctioned, and 
if sanctioned that there was no probability of its receiving the assent 
of Parliament. In these circumstances they did not think it desir- 
able to put the parties to the expense of fighting the case before a 
parliamentary committee. It had no doubt been the practice to grant 
competitive powers in the Metropolis, but only in the more urban and 
populous parts. The Department had refused to grant competitive 
orders in Clerkenwell, St. Luke's, Hackney, Newington, and Wands- 
worth. He was not prepared to reconsider the decision. The Post- 
master-General has been granted permiasion to lay underground tele- 
graph wires in Denmark and Burbage roads. 
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‘Whitehaven.—The Guardians are conferring with the Town 
Council with regard to the lighting of the workhouse by electricity. 
A letter has been received from the town clerk of Whitehaven stating 
that there is at present no private lighting main along the Low-road, 
and the cost of connecting the workhouse and infirmary with the 
present mains at Newtown, according to the electrical engineer's esti- 
mate, would be £800, and in addition to this it would be necessary to 
lay a feeder from the generating station to Front Ginns at a cost of 
£400, making a total expenditure of £1,200. The Electric Lighti 
Oommittee of the Town Council, however, are prepared to recommen 
the latter to incur this expenditure, and to supply the workhouse 
and infirmary at a fixed charge of 7d. per unit for a term of 10 

ears, or, as an alternative scheme, to put in a battery at the work- 

ouse and charge it with current as required from the street-lighting 
mains. The capital outlay for this would be only £350, but as the 
cost of maintenance, attendance, etc., would be greater than in the 
first-named acheme, the committee could not offer current under 74d. 

r unit fora period of three years. In case the Guardians should 

d the capital outlay on either scheme, the Council would supply 
them on the usual terms. 


Felixstowe.—The Felixstowe and Walton Urbar District Council 
have PE iur a report as to the suggested taking over by the Council 
of the Felixstowe branch of the business of the Suffolk Electricity 
Supply Company, and leasing it to the company for 25 years. The 
Council is to apply for sanction to the raising of all moneys required 
or likely to be required. If sanction is not obtained within a year 
the company are to be at liberty to determine the agreement. The 
Council is to provide capital for extensions, to purchase at £8,000 the 
whole of the property scheduled, £5,000 to be paid within three 
months after sanction to loan has been received, the balance of £3,000 
to be paid when the net revenue is sufficient to pay 6 per cent. on the 
£5,000, and all further capital expenditure, and two half- early 
instalments on the £3,000. The 23,000 are not to be raised until 
due, and then to be paid within three months. Tho company are to 
maintain works, etc., to the satisfaction of the Oouncil's engineer. 
The charges for electrical energy and hire of meters are to be: for 
actual amount of electrical energy as per meter at the rate of 8d. per 
unit during the months of July, August, and September, and at the 
rate of 64d. per unit anring ene remaining nine months of every year, 
and rental of meter at 28. 6d. per quarter or part of a quarter. 


Spain.—H.M. Consul at Bilbao in his report for the year 1902 
states, according to the Board of Trade Journal, that it is certain that 


when various plans are realised for supplying Bilbao with electrical 
power derived from waterfalls near Miranda and in Guipuzcoa ab 
idro- 


5 will declare in favour of electrical machinery. The 
ectrica Iberica Oompany made contracts in 1902 for the supply to 
various firms of electrical force amounting to 3, 400 h. p. It hopes to 
be in a position to furnish this in May, 1903. Applications for the 
further supply of 7,810 h.p. were also received. The falls in the Ebro 
and Leizaran Rivers, over which the company has acquired rights, are 
estimated to supply force up to 16,000 h.p., an amount which can be 
-eonsumed in Bi boo. The installation for the transforming plant to 
that extent is being put in hand. 
were made at the following rates : 

Horse- 7 Number 1 des per annum 

power. hours per day. per horse-power. 

150 .. 12 .. £4 7 > 


Contracts for the supply of power 


Oonditions. 
Hours at supplier's option. 


500 ... 12 5 16 11 Hours at consumer's option. 
200 —. 12 5 16 11 $3 s 
150 12 .. 4 7 9 .. Hours at supplier’s option. 
40 .. 24 .. 762 .. — 


Govan.—The burgh electric mains are to be carried to the entrance 
to the dry docks for the purpose of supplying current there to them 
for use in repairing ships in the docks, and if the Fairfield Company 
obtain the consent of the Olyde Trust, the mains will be further extended 
as desired. Steps are to be taken towards adopting a scheme for the 
hiring of motors to consumers. The Electricity Committee have fixed 
their new scale of charges for the ensuing year from May 15, 1903, to 
May 15, 1904. The chairman said last week they had tried to satisfy 
as many of their customers as they possibly could. At present they 
had a flat rate of 34d. for domestic purposes, and a similar 
rate for halls, theatres, etc., but they could not extend that 
rate any further. To do so would be to raise the cost of the current 
to consumers. They were prepared, as a compromise, in the meantime 
to give all the private consumers the option of going on to a flat 
rate of 4d., but with regard to motive power they had made some 
changes, At present their rate was a flat rate of ljd., but they 
had adopted a sliding scale, so that they might get the current at the 
rate of from 2d. per unit to lid. per unit. If a consumer consumed 
156,000 units during the course of the year, which was at the rate of 
3,000 units per week, that would come under the lid. scale. That 
was a good deal of current to consume, but they had one consumer in 
Govan who came under that rate. Anyone consuming current up to 
80,000 units per year would come under the 14d. rate. 


Electric Walks.—The employés of the Hove Electric Lighting 
Company carried out a successful walking match to Steyning and back 
on Saturday afternoon. Twelve competitors started from the Wilbury- 
road bridge at 2. 50, and Harper, the eventual winner, reached Shoreham 
Church, six miles from the start, in 57 minutes, followed three minutes 
later by Blackwell. Continuing to walk in fine form Harper arrived 
at the Chequers, Steyni (103 miles), in 1 hour 46 minutes, and 
Blackwell did the simo distanse in 1 hour 52 minutes. The total 
distance was 214 miles, making the whole time for Harper 3 hours 
66 minutes 41 seconds, and for Blackwell 3 hours 59 minutes 
13 seconds; Thorn, 4 hours 5 minutes 10 seconds, was third. A 
prize was offered for the first man home, and there were also 
three handicap prises, won by Pells, Gunnell, and Thorn respec- 
tively, and silver tokens were given to all completing the distance 


inside five hours. The Brighton Oorporation Electricity Works are 
also making arrangements for a walking match in connection with the 
department. The date decided upon is June 6, and starting from 
Dyke-road, the route will be along the Old Shoreham-road to Old 
Shoreham, thence to Upper Beeding, through Small Dole to Henfield, 
through Woodmancote to Pyecombe, and then to Brighton. The 
competition will be divided into two sections—a scratch race together 
with a sealed handicap—and if funds admit, prizes will be awarded 
those competitors covering the distance in a specified time. About 50 
entries are expected. 

Slough.—At the last Council meeting a report was presented stating 
that the Aylesbury Urban District Council had put their electric 
supply order up to public tender, and they received a number of 
offers one o/ the rial eral tendering agreeing to pay £1,250 for the 
order in addition to all the expenses, to which the Council had been 
put in getting the order. The ough Council, on the other hand, did 
not put their order up to public tender, but followed the oxample of 
Windsor and handed it over to a local company for the mere expense 
of obtaining it. Their action has caused dissatisfaction smon the 
ratepayers, and this found vent on the Council when the clerk uced 
an agreement with the Slough and Datchet Electric Supply mpany 
for sealing. The deed of transfer had been sealed, and by that deed 
the Council may, at any time after 24 years, by giving one year’s 
notice in writing require the company to sell that portion of the 
undertaking in Slough upon paying such sum as in default of agree- 
ment may be determined by arbitration, For the purpose of avoiding 
the necessity for arbitration, except for ascertaining the value, an 
agreement had been prepared which provided that in the event of the 
Council exercising the option to purchase the valuation of the com- 
pany's undertaking shall be based on its value as a going concern, and 
such value shall include allowance for goodwill and compensation for 
compulsory purchase. Consideration ot the agreement was deferred, 
and in the meantime enquiries will be msde of the Board of Trade as 
to the power of the Council to purchase at a valuation as a going con- 
cern, such valuation to include allowance for goodwill and compensation 
for compulsory purchase. 

IMord.—Mr. A. H. Shaw, electrical engineer to the District Council, 
in his annual report for the year ended March 31 last states that the 
number of consumers increased by 645, making a total of 1070. Two 
hundred and ninety additional lamp-posts have been connected during 
the year for public lighting, and 20,780 yards of additional public 
lighting cable has now been laid. At the generating station two 
additional generating sets, aggregating 1,100 kw., have been erected 
and started up. The department commenced supplying current to 
the tramways in the middle of March, and it is anticipated that this 
extra load, together with the cconomy which will be effected when the 
condensing plant which is now being installed is completed, and the 
reduced price of coal, will have a very satisfactory influence on the 
costs during the coming year. The whole of the plant has worked 
well during the year, and there has been no serious accident or break- 
down. In an appended statement the capacity of running power in 
1902 is given at 500 kw., whereas it is now 1,600 kw. ; the number of 
private consumers have increased from 424 to 1,070 ; equivalent 8-c. p. 
lamps connected (private) 16,919 to 36,230; number of public arc 
lamps, 54 to 44; number of public incandescent, 515 to 807 ; equiva- 
lent number of 8-c.p. lamps connected (public), 2,200 to 3,220; total 
number 8-c.p. lamps connected, 19,119 to 39,450 ; number of motors, 
4 to 28 ; horse-power of motors, 16:5 to 137; total units generated, 
471,150 to 913,643 ; units sold (lighting), 403,144 to 749,575; units 
sold (traction), O to 22,613; units used on works, 27,529 to 38,295; 
maximum load (lighting), 345 kw. to 605 kw.; maximum load 
een) 0 kw. to kw.; maximum load (total) 545 kw. to 

w. 


Leeds.— The balance-sheet of the Lighting Committee for the past 
year, which has been a transitional one, having regard to the change 
of system and the expenditure on capital account, shows an increase 
of capital expenditure, due to the practical completion during tho 
12 months of the extensive works in Whitehall-road, which have now 
been brought more into accord with the requirements of the city. In 
addition to the outlay under that head, a sum of about £75, has 
been spent upon mains and other distributive apparatus. The following 
figures are given: total receipts, 1902-3, £56,013. 15s. 11d. (1901-2, 
£45,552. 8s. 6d.) ; working expenses, including special charges 
incidental to the change of system, 1902-3, £19,554. 6s. 7d. (1901-2, 
£15,010. 1s. 2d.); gross profit, 1902-3, £36,659. 9s. 4d. (1901-2, 
£30,322. 7s Ad.); interest and sinking fund, 1902-3, £35,275. 18s. Ad. 
(1901.2, £27,152. 7s. 2d.); surplus, 1902-3, £1,583. 11s. (1901-2, 
£3,170. Os. 2d.) ; units sold, 1902-3, 4,488,650 (1901-2, 5,055,165) ; 
average price, 1902-3, 5:02d. (1901-2, 3°56d.) ; working expenses per 
unit, 1902-3, 85d. (1901.2, 1°04d.); total expenses per uni 
including interest and  sinki fund, 1902-3, 295d. (1901-2 
ó'51d.); surplus per unit, 1902-3, O7d. (1901-2, :25d.); ca ital 
erpehditure during year, 1902-3, £166,582. Is. 94d. (1901.2, 
£136,931. 168. 2d.) ; total capital expended to end of year, 1902.3, 
£671,411. 11s. 8d. (1901-2, £505,029. 9s. 11d.). The growth of the 
output has been practically 50 per cent., and the cash receipts show 
an increase of about 25 per cent. The average price was fully $d. per 
unit less than in the previous year. This reduction is partly due to 
a redueed scale of charges for lighting which came into effect during 
the second half of the previous year. In addition to this a large 
quantity of current has been sold for power purposes at specially 
low 19075 During the year the sales of current for power reached 
905, units, and this was sold at prices ranging from lgd. to 2d. 
per unit, whereas the price for lighting is 4d. per unit. It is pro- 
posed to pay the surplus of £1,383. 11s. into the reserve fund. 


London County Connoil.—The Council on Tuesday agreed to 
lend the Hackney Borough Council £20,570 for electric lighting and 
other p . The Finance Committee presented the following 
report, to which we refer in another column: ‘‘ We have had under 
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consideration a request from the Council of the metropolitan borough 
of Hampstead that in future all its electric lighting loans (excludin 
those for meters) should be sanctioned for a period not exceeding 25 
years, and that the period of all outstanding loans for that ag 
should be reduced from 42 years to one equivalent to 25 years from 
the date of the original berrowing in each case, on the understanding 
that no condition as to a renewals fund will be required by the 
Council. We informed the Borough Council that, while we were in 
general accord with its views, we were of opinion that it was desirable 
that the renewals fund should be maintained by the Borough Oouncil ; 
and we suggested that 5 might be taken of this opportunity 
to effect a consolidation of the loans. The Borough Council has a 
to the proposed consolidation of the outetanding loans, with half- 
yearly repayments of principal, and if the Council agrees to the pro- 
posal the equated period should be 22 years from the present time, and 
the rate of interest £3. 6s. 3d. per cent., to take effect from May 28, 
1903. As regards the maintenance of the renewals fund, the Borough 
Council submits that it isa matter which should be left entirely in 
its discretion, and that no mention of the fund should be made in the 
deed. The Borough Oouncil further states that it is in full agreement 
with the princip. that a substantial reserve fund should be main- 
tained, and in proof of this opinion the Borough Oouncil has drawn 
our attention to its resolution of Feb, 20, 1902, as follows : ' That the 
profits of the electric light undertaking be devoted to increasing the 
reserve fund to its maximum amount—viz., 10 per cent.—on the 
aggrogate capital 5 for the time being. Although we are 
of opinion that in the circumstances it is reasonable to withdraw the 
condition as to the renewals fund, the question is one which should 
be referred to the Treasury. As the 42 years’ period has only 
been sanctioned by the Treasury on the basis of the Borough 
Council ing a resolution as to renewals and replacements being 
rovided for out of such a fund, it will be necessary to obtain the 
reasury sanction to the proposed withdrawal of the existing con- 
dition. We recommend that, subject to the Treasury sanctioning the 
withdrawal of the existing condition that renewals shall not be made 
the subject of a loan during the continuance of the original loan, the 
application of the Council of the metropolitan borough of Hampstead 
for a reduction to one period, equivalent to 25 years from the date of 
the borrowing, of all outstanding loans for electric lighting purposes, 
be granted ; that the equated period for the said loans be 22 years from 
May 28, 1903, and that the rate of interest be £3. 6s. 3d. per cent. from 
the same date; that it be referred to the solicitor to take the necessary 
measures for completing the consolidation of the loans; and that the 
necessary alterations be made by the comptroller in the books of the 
Council," Notices under Electric Lighting Acts and Orders wereagreed to 
as follows : from the Blackheath and Greenwich District Electric Light 
Company of intention to lay low-tension mains along The Glebe ; the 
County of London and Brush, Provincial Electric Lighting Company 
to lay low-tension mains along a portion of Tanner-street and across 
Tooley-street and along Oriffel-avenue, and high and low tension mains 
along Derinton-road, Lessingham-avenue, Coteford-street, Cowick- 
road, and the road connecting Lessingham-avenue with Cowick-road, 


and also along portions of Blakenham-road and Franciscan- road; the 


Metropolitan Electric Supply Company of intention to lay high-tension 
mains along portions of Grove End-road and Waverley-place and along 

rtions of St. Ann’s-terrace, Acacia-road, Albert-road, and St. John's 

ood-road ; the St. James's and Pall Mall Electric Light Company, 
to lay low-tension mains along Poland-street, portions of Portland. 
street, Broad-street, Marshall-street, Carnaby-atreet, Beak-street, along 
Upper and Lower James streets, across Brewer-street, along portions 
of Warwick-street, Golden-square, along Regent-place, and across 
Regent-street ; the Westminster Electric Supply rporation to lay 
mains along portions of Millbank-street an ood-street ; the St. 
Pancras Borough Council to lay mains along Ascham-street, Countoss- 
road, Oharlton King’s-road, Dunollie-road, Falkland-road, Fortess- 
road, Leverton street and place, Lupton-street, Leighton road, crescent, 
and grove, Lady Margarct-road, Montpelier-road, Ospringe-road, 
Raveley-street, and Torriano-avenue. Notice was also served under 
an order granted to a local authority by the Islington Borough Council 
of intention to lay high and low tension mains along Beresford-terrace, 
Green-lanes, Hornsey-lane, Sunnyside-road, Orleans-road, Oromartie- 
road, Hornsey - rise, Upper Hornsey - rise, Hornsey -rise- gardens, 
Wartlersville-road, Highcroft-road, Ashley-road, Crouch: hil, and 
Stroud Green-road. 


PROVISIONAL PATENTS, 1903 


May 11. 
10630, An improved micrephonic transmitter. August Eckstein 
and Arthur Brooker, Peel Works, Adelphi, Salford, Man- 


chester. 

10646, Improvements in electric switches. George William 
Somerville and Howard and Bullough, Limited, Globe 
Works, Accrington. 

10649. Improvements in telephonic apparatus. Alfred Rosling 
Bennett, 62, St. Vincent-street, Glasgow. 

10652. Improvements in and relating to electric controllers 
or switches. George William Mascord, 27, Chancery-lane, 
London. 

10662. Improvements in method of electric welding. Charles 
Arthur Allison, 52, Chancery-lane, London. (Harold Green 
Underwood, United States.) 

10665. Improvements in arc lampe. John Edward Neale, 12, 
St. James's-square, London. 

10667. Improvements relating to submarine telegraphy. Sidney 
Lo e Brown, 45, Southampton-buildings, Chancery-lane, 

naon, 


10743. Improvements in couplings 


10812. Improved construction of trolley 


10927. Improved protective 


10095. Improved system and apparatus for supplying current 
to electrically-propelled railway, light railway, tram- 
way, and other vehioles. Stephen Butler Cottrell, Harry 
Ernest Walters, and William Hugh Woodcock, Palace- 
chambers, Westminster, London. 


10697. A new or improvod watt-hour meter. Rudolf Ziegenberg, 


18, Buckingham-street, Strand, London. 


(Complete specifi- 
cation.) 


10698. Improvements relating to the phase synchronisation 


in electromotors with alternating fleld. Rudolf Ziegen- 
berg, 18, Buckingham-street, Strand, London. (Complete 
specification. ) 


10702. Electric advertising devices and street indicators. 


Robert David Lampson, 40, Chancery-lane, London. 


(Com- 
plete specification.) 


10703. Improvements in primary and secondary electric oells. 


George Harrison, 11, Southampton-buildings, Chancery-lane, 
London. (Mario Buffa, Italy.) (Complete specification.) 


10793. Improvements in the control of electri 


oally-propelled 
Hber John Smith Raworth, 46, Lincoln’s-inn-fields, 
ndon. 


10728. Improved secondary battery applicable for use as a 


pocket battery. Wilhelm Heym, 322, High Holborn, 
London. 
May 12. 


10742. An improvement in and connected with the heating 


of ironing machines by electricity for use in laundries 
and the like. Henry Thomas Pebworth, Asylum-villas, 
Oheddleton, near Leek, Staffs. 


10743. An improved method of applying electrolytes to 


batteries. John Frederick Wakelin and Frederick James 
Turquand, 5, Tottenham-street, London. 


10746. Improvements in or relating to magnetic separators 


and the like. Herbert Huband Thompson and Samuel 
Benton, 90, Wilton-road, Sparkhill, Birmingham. 

for electrio oonductor 
conduits, fittings, or other metallic pieces. Robert 
Hodgkinson and Charles Payant, 4, Clayton - square, 
Liverpool. 


10755. Improvements in automatic electrical alarm ap 


paratus 
Hermann Rudolph Lassen, 15, Water - street, Liverpool. 
(Complete specification. ) 


10772. Improvements in electric heaters and stoves, Henry 


Binko, 34, Leadenhall-street, London. 


10788, Improvements in electric motors. Nathan Huntley 


Paga ton and Edgar William Bowers, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specificatien.) 


10801. A now or improved maximum demand indicator for 


alternating or direct electric currents. Charles John 
Evans, Birkbeck Bank-chambers, Southampton - buildings, 
Chancery-lane, London. 

wire or line for 
eleotrie traction. Arthur Latch and Telford Clarence 
Batchelor, 173, Fleet-street, London. 


10814. Improvements in electric mining safety lamps with 


portable accumulators and charging devices. Edmund 
Edwards, 65, Chancery-lane, London. (Oscar Mallet and 
Achille Parent, France.) (Complete specification.) 

May 13. 

10858. Improvements in electrical switches or circuit breakers. 
Bertram Thomas and Eustace Thomas, Worsley - street, 
Hulme, Manchester. 

10871. An improved method of making electric switch covers. 
Thomas Bond, Albert Deacon, and John Hudson Leather, 
Ghiberti Works, Henrietta-street, Birmingham. 

10881. Imprevements in and relating to lifeguards for electric 
and similar cars. John Samuel Parker Rosling, Brougham- 
chambers, Nottingham. 

109083. Improvements in and relating to electric incandescent 
lamps. Oskar Könitzer, 81, High Holborn, London. 

and advertising device for 
telephones and the like. Joseph Effertz, 322, High 
Holborn, London. 

May 14. 

10950. A radial car truck for electric and other railways. 
Robert Leslie Ellery and Michael Bartholomew Ryan, 1, 
Devonsbire-street, Boston, United States. 

10997, Improvements in insulator equipments for telegraph, 
telephone, and like poles or posts. Arthur Eugene 
McLellan Rolland, 321, High Holborn, London. (William 
A. Manson, Natal.) 

11000. Improvements in electric crucible furnaces. Alleyne 
Reynolds, Birkbeck Bank-chambers, Southainpton-buildings, 
Chancery-lane, London. 

11001. An improvod electric crucible furnace. Alleyne Reynolds, 
Birkbeck Bank chambers, Southampton-buildings, Ohancery- 
lane, London. 

11002. An impreved method of melting steel and the like in 


electrie resistance furnaces. Alleyne ae a Birk- 
F Southampton - buildings, Chancery-lane, 
ndon. 


11049. Improvements in electromagnetic distance switches. 
Herbert John Haddan, 18, Buckingham-street, | Strand, 
London. (Martin Danziger, Germany.) 
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11033. 


11089. 


11088. 


11090. 


11125. 


11129. 


11145. 


11148. 


11159. 


11179. 


11193. 


. metors Frederick William Le Tall, 


systems for electric 

2, Norfolk-street, 
Strand, London. (George Westinghouse and Lonis Minturn 
Aspinwall, United States.) 

May 15. 

Improvements in electrically - driven organ - blowing 
apparatus. Arthur Caldwell, 9, Tempest Hey, Liverpool. 
Improvements in electrical aro lamps. Guest, Keen, and 
Nettlefolds, Limited, and Charles Wakeman, jun., 7, Staple- 

inn, London. 

Improved electric gun. René Hubert Edmond Philippart 
and Albert Gaston Jardot, 52, Chancery-lane, London. 

Improvements in brush-holders for dynamo-electric 
machines and electric motors. The Johnson-Lundell 
Electric Traction Compeny, Limited, 45, Southampton- 
buildings, Chancery-lane, London. (Robert Lundell, United 
States.) (Complete specification.) 

Ozonizers of low frequency adapted to be connocted 
directly to à dynamo. Marius Otto, 22, Southampton- 
buildings, Ohancery-lane, London. (Complete specifica. 
tion.) 

Improvements in accumulator electrodes. Rinaldo 
Calandria, 18, Buckingham-street, Strand, London. 

Improvements in electric cranes and the like. 
Stothert and Pitt, Limited, and Walter Pitt, 24, oe 
ampton- buildings, Chancery- ‘lane, London. 

May 16. 

Improvements in high tension electric generators. 
Frederick William Lanchester, Armourer Mills, Montgomery- 
street, Sparkbrook, Birmingham. 

Improvements in electric brakes. James Boland, 62, 
St. Vincent-street, Glasgow. 

Improvements in or relating to radiators for wireless 
telegraphy. André Blondel, 111, Hatton-garden, London. 
(Complete specification. ) 


Improvements in controlling 


COMPLETE SPECIFICATIONS ACCEPTED. 


5907. 
10733. 


10052. 
11969. 
11323. 
11377. 


11393. 


11831. 
12156. 
12162. 
12292. 
12293. 
12330. 
' 12846. 
13082. 


13741. 
13743. 


13792. 
13877. 


14133. 
14140. 
14294. 
14295. 
14296. 


14583. 
1417332. 


14809. 
14897. 


14902. 


To be published June 5, 1903. 


1902. 

Winding of revolving magnets. Parsons. 

Automatic electric regulating or controlling devices er 
systems. Stockmeyer. 

Electric alarms operated by clockwork. Miinnel 

Wireless signalling. Munro. 

Electricity meters. Aron and Flower. 

Fittings for metallic conduit systems of  eleotric 
3 Waterhouse and Simplex Steel Conduit Company, 

imi 


Apparatus for controlling and operating tho points of 


5 railways and tramways. Stewart, Turner, and 

ixon. 

Field magnets of dynamo-electric machines. Lake. 
(General Electric Company.) 

Electric incandescence lamps. 
Halske Aktiengesellschaft.) 

Manufacture of filaments or the liko for electrical 
incandescence lamps. Abel. Siemens und Halske 
Aktiengesellschaft. ) 

Eectrioal cut-outs or fuses. Lake. 
Company.) 

Electric fuse boxes. Lake. (General Electric Company.) 

Electric motor-starting switch. Rottenburg and Paterson, 
Cooper, and Co., Limited. 

Controller and switch for electric motors. Bush and 
Medway. 

Combined electrical switch and cut-out for street poles 
and the like. Railing and Collings. 

Electric switches. Lake. (General Electric Company.) 


Abel. (Siemens und 


(General Electric 


Motor - controlling devices. Lake. (General Electric 
Company.) 
Fault indicator for electric circuits. Field. 


Electric railways on a road contact or sectional 
conductor system. Boult. (Negro.) 

Connecting carbon electrodes with electric leads, 
Baker and Oastner Kellner Alkali Company, Limited. 
Electrical power factor indicators. Lake. (General 
Electric Company.) 

Regulating devices for dynamo-electric machines. 


Lake. (General Electric Company.) 
Electric protection devices. Lake. (General Electric 
Company.) 


Systems of electrical distribution. Lake. (General 
Electric Company.) l 
Electrolytic interrupters. Gaiffe and Gallot 


Magneto-electric generators or dynamos. 


Fulton. 
Eleotric arc lamps. Lake. (Ouénod.) 


“Progs” or points 
aleotrio traction. Harris, Brecknell, Munro, and Rogers. 


Conduits fer electric cables. Wakefield. 


Murray and 


15346. Magnetic clutches. Lake. 
15350. Aro lamps. Thompson. 

17611. Electric clocks. Moberg. 
18008. Electrical 


for overhead wire systems of 


| 15198. Apparatus for electrelytically coating sheet metal with 


Ene. Bloxam. (“ Columbus  Electricitáte-Gesellschaft 
m. b. H.) ; 
(General Electric Company.) 


(Toerring.) 


ignition apparatus of internal-combustion 
engines. Tangyes, Limited, and Robson. 


19901. Apparatus for converting variations in the intensity 


ef an electric current into variations in the intensity 
ef light. Hulsmeyer. 


21648. Control of the electromotors on oleotric railway cars. 


Siemens Bros. and Co , Limited, Lydall, and Duke. 

| 1903. 

1670. Method of generating electricity. Reid. 

2547. Quick-break electrical switohes. La Roche. l 

3074. Telephone apparatus. Ransford. (Kellogg Switchboard 
and Supply Company.) 

3695. Wireless and other electric apparatus acting on type- 
‘writers. Musso. 

3719. Interrupters or regulators for electric cirouita, 

transformers. Peck. (Date 


McDonnell. 
6288. Windings for electrical 
EDS for under International Convention, March 21, 
7530. Means for electrically igniting miners’ safety lamps. 
Williams. 
8056. Incandescent electric lamps. Boult. (American Miniature 
and Decorative Lamp Company.) 


COMPANIES' STOCK AND SHARE LIST. 


Name. E Last Price 
Commercial and Industrial.— £ g 


cent. Cum. Pref., Nos. 1-70,000 1 .. 
Aron Electricity Meter c. Cum. Pref. Shares, 1-125,000 1 .. 
British Insulated and Helsby Cables, Ord., *-102,000...... S8 „ ot 
.—— per cent. Cum. Pref., 1-100, OC O... 5 54-6 
——— (4 per cent. Mortgage Debentures .............. 100 102-106 
Briten . Houston Ca., 44 per cent. 1st Mort. Deb. 100 104-106 
British T Westinghouse Elec. and Manuf., 6 per cent. Pref... ^ad 88 ae 
— UJ. iu nc terete y x 
— 4 per cent, Mortgage Debenture Stock .... ..... 00 .. 102-154 
Brush Electrica] Engineering, Ordinary, Nos. 1105 751. 3 217 
— Non. Cum., 6 cent. Pref. .. ................. 2 us 99.100 
——— 44 per cent. lat Debenture Stock ................ 100 . -l 
pu oe cent. 2nd Debenture T exa daas QOEM E 100 .. 89.94 
Callender’ ble, Debent ure cc enn * s tits 
2 — — B Dei / ͤ 5 .. 546 
Crompton and (ooo 3 
—— § cent. Debentures ..................... eee 100 .. 165100 
Edison Swan United, A” Shares, 1-99, 211. S . 1 
— “A” Sharer, 01-017, 139 ....... 5. lra 
5 per cent. Papena 777... E Ms ME E A 100 . 7 
——— 4 per cent. Deb. Stock, Rede. 100 .. 73-77 
Electric Construction. Limited, Nos. 1 to 112,100.......... 2 ~ 12 
7 per cent. Cumulative Pref. ...................-. 8 2 
4 ver cent. Perp. 1st Mort. Deb, 100 .. 100-103 
Ferranti Limited, 5 per 7008 ns Mort. Deb. Stock, Red. 100 .. 92.97 
star eco 8 900) 5 per cont. Cum. Prot... 10 .. 921 
3 per cent. Deb. Stock ............--.. 100 .. 99. 
W. T. zn y's Telegraph Works, Ordinary .............. 5 . 1516 
44 per cent. Preference.................... 8 5. 
t per cent. Debentures ................ ͥ 100 .. 107-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 104-194 
4 per cerit, Debentures es 100 .. 100-103 
Parker, Thos., Limited, Ordinary ......................-* 10 .. Dri» 
Telegraph Construction and Maintenance ................ 18 . 36 
—— 5 per cent. Bonds ............. eee eee een 100 .. 101-104 


Kleetrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101 mu. | E H, 
44 per cent. Deb. iar reci Bea Red. and Cony ... 100 . 118 
Bournemouth and Poole, Ordinary ...................... 10 124-134 
44 per cent. Cum. Pret.. 7. 15,000 ꝙ9hñI1 irons 10 10-11 
—— 6 per cent, Cum. Second n 15,001. 22,500 .... 10 .. 1 or 
45 per cent. Debenture Stock, CE 100 .. 105-1 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
MS 1105 N Stock, Rt. 4 10441 
mpton and Kensington, Ordinary ................. .. a 
os e er Cont: FE Preference .......... Nos iioo. : UM à 
cu c Su Corp., Ordinary, Nos. MP. 
—— Noa. 20, 00185, „ 55 zo Ug 
Cambridge Electric Supply Company, Ltd., £10 Ord. .... ^ sè 100 
Central Electric Supply, La. * per cent. Guar Deb. Stock 100 . 107.11 
Charing Cross an rie ohhh 5 .. ee 


45 vd cent Cun Frei. 
ity Undertaking,” 44 p.c. Cum. Pref., 1-400000 5 
cent. 8 Stock, Red. (Prov. Certa.).. 100 .. 106-1 


4 per cen 
Chelsea . fl! ³˙üwmw 8 5 
44 per cent, De ntur Mc 100 . 109-1 
City of London, Ordinary.................. eee eee eno 10 .. 114-12 
6 per oent. Cumulative Frei 10 15-14 
55 Debenture Stock nn m .. 122-127 
per. cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. .. 103-106 
County 8 don and Brush Provincial, Ordinary........ 110 s 8-8 
6 per cent. o Prof oeol yiose soana niaaa 10 .. 12-13 
44 per cent, Debentures Prov. Certa. All Rd. 100 .. 110-113 
Edmundsons' P Electricity Corporation, Ordinary, 1-5),000.. 6 .. 63-74 
6 per cent, Cum. Prei . 5 .. 7410 
44 per cent. First Mort. Deb....................- 100 .. 107. 
Electric Lt. & Tractn. Co. of Aust., La. 6 1 1-90, 00 5 3M 
5 per cent. Debenture Stock, Hdd. 100 .. . 
Folkestone bergen. c Supply, ly, Ld. Grd. Nos. 1-10,000 ...... b .. 2155 
5 E 100 .. 102. 
Hove ore Elechdie 1 Lighting, n Dab, B Ord, 1-13,000 .......... 5 8-9 
Kensington & Knights ridge Elec. Lt., Ltd., rd. 1-221000 5 . 12-121 
4 per cent. Debenture Stock Bed. cies 100 .. 
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Amount 
Name. paid. 
£ 
Kensington and Knightsbridge and Notting Hill ........ 00 .. 
Kidfier'minster 8 Bist E Elec. Lighting nd Traction, Pref. 10 .. 
London Electric, Ordinary ...................... ee ee eee $5 .. 
6 per cent. Pret. / MT T 5 .. 
Y per cent. Ist Mortgage Debenture Stock, Red... 100 .. 
Metropolitan, Ordinar ß... 10 
— à per cent. First Mo e Debenture Stock .... 100 .. 
per cent. Mortgage Debenture, Red. .......... 100 .. 
Newoastle-upon-Tyne Electric Supply, Ordinary......... E i 
Notting Hill Electric Lighting .......................... sè 
E 4 per cent. First Mort. Debs., Nos. 1-500 (Reg. ). ; 
Oxford Electric, Ordinary, 1-96 and 407-14, O0 RA 
— — 4 per cent. Debenture Stock . 100 .. 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ........................ 00 .. 
Smithfield Markets Electric Su ply, Ltd., Ord., 1- 12,000 .. 5 .. 
—— — per cent. Debenture Stockk zr si 
South London, Ordinary ...................... ee eee sa E 
St. James's and Pall Mall, Ordinary, neee 3 see 6.. 
—— 7 per cent. Pref. e % % %%% % %% „%%% %%% %% „%% % %%% %% „%%% „%„%„%[ðñ [Zu § ee 
—— $4 per ceni Ton Dob. ——————— : 1D "e 
ban Electric Supp ary, 8-30,007 ............ s 
pan 5 per cen 9 Preference, 50,001-80,000 5 
Westminster, Ordinary 6 „% %% % „„ „„ „%%% %%%„%[ f. %%% % „ „ „% %%% 2 6 6 6 „ 0 5 e 
. per cont, Oum, Pre£., 110,101-138,251 .. ........ 5 .. 
Electric Railways.— 
Central London, Ording ggg 100 Lond 
4 per cent. Pref. ............ VES SEE — 100 .. 
deferred ....................-- s 
— — — 4p. .C. Deb. ‘Stock (Prov. pere oed RAT paid). 100 .. 
City and South London, Consolidated Ordinary ......... .100 .. 
——— 4 per cent. Debenture Stock ........... €—— ... 100 .. 
—— 5B per cent. Pref. Stock gc a1 100 ... 
is vs 3o 1677 T * a 
Liverpool Overhead, 5 1.87880 cent. Prei. eevee e 6 6 „6 „ eee — = 
 -— 4 per ent Mortgage Debentures, Red., “1-1, 700... — “a 
aterioo and City, Ordinary as as 99 os 92 oo as an mooo as oo OD mo 100 pe 
Eleetrle Tramways.— 
1o- tine, 1-260,007 .. 5 
pocas ent 6 per gent. '"Debenture Stock, 1888... 100 
land Fleetwood Tramroad...................... 10 .. 
Brisbane Tramway Invest., Lim. o 75 Y 600 sus 56 uu 
— — § per cent. Cum. Pret., 5 5 
British Columbia Electric st Bed Co., Ord., Nos. 1-20,000 100 .. 
— — Non.Cum. 5 per cent. Pref., Nos. 25,001-38,600 È 
— — 44 percent. 1st Mt. Dobe., Nos. 1-5,250, of £40 each 40 . 


94-98 
104-106 


Last price. 


Amount 
Name. paid. Last price 
£ £ 
British Electric Traction, Ord., 1-500,000 & 60,001-90,000.. 10 .. 14-144 
6 per cent. Cm. Pl., 30,001-60,000 ................ 10 — 1218) 
5 per cent. Perpetual Debenture Stock .......... 00 — 122 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ....... . 6 — 23-3 
^ A" per cent. Cm. Pf., 1-40, % ............ „ DO n 5} 
" B^ 6 per cent. Cm. Pt, 1-27,500 ..... 5 . 6 xs 
—— 5 per cent. Deb. Stoc k, Red. 5 100 — 107-110 
Prov. Cert., all paid ................. ö 100 98-102 
Cape Electric ‘Tramways, Nos. 1-480,000 .................. | E 
City of Birmingham Tramways, 5 per cent. Cum. Pref. 10 .. 
cent. lat Mortgage Deb., 1-5,000 (1917) .... 100 .. 9% 
9 Electric Tramways and Ligh ting, 5 per cent. 1st 
e Debenture Stock, Red o ee 00 .. 102-104 
Cork! El c TE and Lighting Co., Ordinary .. zd T" TEF 
— Debe 6 5 2 2 „„ „„ „%%% %%% % %%„„%„„„ „„ „ „ „6 660 . 100 ee 96-39 
Dublin United ' 3 (1896), Ord., Nos. 1-60, ae ess. 10 «2 134-144 
—— per cent. Pref., Nos. wi thin 1-60,000 e sses ZR Si 19-16 
—— 33 per cent. Mort. Beba., 1-3, 000, Red 100 .. 94-97 
Imperial Won ye euxeryn eee ks Se AO. 2222 
per cent. Cum. Pref. ................. 8 al .. nt 
44 per cent. Deb. Stock ................. eee eie 100 .. 11 
Isle of Jhane; Electric 5D 01 160,000 and Lighting, 5 per cent. 
ef., Nos. 30,001-60,000 ................ eere 5 4« c 
— 4 per cent. 8 BLUOOE 0. eoi aor oss 100 .. 894 
Kidderminster and District Ligh and Traction, Pref... 5 .. 344 
London tes s. (1901), 5 | - cent. Cum. Pref. ........ 10 .. 114-12 
"ist Mt. D R0. Gees is eass 100 .. 106-108 
e Electric Trams., Deferred 1,000,001-1, an, 016 1 .. i- 
5 per cent. Cum. Pref., 500 818, N (Mes il 
New General Traction, Ordinary VVV we rit 
6 per cent. Cum. Prei 10 5 
5 per cent. Mortgage Debentures, 1-1, 715 (Regd.). 100 .. 91-96 
Oldham, Aston, and Hyde rebate de Ordinary. PUE 10 .. 104-104 
——— 6 per cent. Cum. Prei. 10 .. nr 
. his . A.) 5 per e "E 7400 a Stk. 129 ae 195. 104 
es c on eeseove * 
——— D per cent. Cum. Pref., 120,00". „ 6 „ 6 %% „ „ „6 „ eon ee 10 
Az per cent. Debenture Stoc...... "s xd 
South L Lan Electric Traction and Tower Company— 
. 000 Ordinary ac Ae es 
— — gn, = 6 per cent. Preferenboo 1 1 
— 095 44 per cent, Debenture Stock eeeece ae 100 p. 0. 100 peo, 
Telephones.— 
National Telephone, Preferred ..... —— re L00 we 101-103 
——— Deferred Stock 6 6% „ „%% @Cevgeeeeaeeved 2 2 0 6 0„ „ 6066060 00 ee 80-82 
b per cent, Cum. First Pret. EEEL) 6 6% „% „ „6 „„ „ „ 0 10 ee 13-14 
—— 6 per cent. Cum. Second Pref. 6 „ 0 6 % %%% „ % 6% „ 06 20 10 ^ 12-13 
—— § per cent. Non. Cum. Third Pref. TTTTTTTTTTTTT 6 ae 
z per cent, Deb. Stock, Red. ...cccccsccccscccecs 100 D 
— per oent. Deb. Stock, Red. ©0 ce uo as ed co ow — - 100 — 102-104 
lenta] Telephone and Hlectric Company.....—.-— l . 41 


p.c 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for 


Increase or 


Miles of 
single track 


Accounts for past year. 


week decrease. open. E van 
Line. | —! Receipts 3 per | car 
, ne on Re, Current , ino | Lota assengers | Car miles | Pas- | Car | Mile of | mile 
Ending 1905. 1902. Week year. 1902. | 1901. | Ending receipts carried. run. s'nger mile. | track, | 
I 12 80 885 £ 1902 1% 17 j 3) ro 9,0€ | 15 704,601 |098 |1502 * t 
een Corporation.......... May 2 907 685 + 224 +-11,902 91 71 ay 31| 57,931 9,099,7 794,6 98 |135'02| 1,970 | 6°14 
00 e d. 283 15 + 78 8 6 Sept. 25 12,503 2,979,276 290,089 100 | 10:34 -- 47 
Birm Tramways 299 „ 10 4,898 1, 8f 3 ‘ 95 | + 5,317 64 5j - — = pam = * ~~ 2 * 
Blackburn Corporation ........ 15 723 755 4,+ 611 24 24 March 25¢ 40,964 7,234,105 826,558 14 |124 | 1,398 | 7°44 
1 Corporation.......... NL 413 432 19 + 754 163 164 - | : AA 
Biaakpool- Flestwood Tramways ,, 16 292 301 9 + 8 164 | 163 Dec. 31 30,923 2,049,677 584,989 | 562 | 1268) 1,932 | 638 
Bolton Corporation Nadia nea TONS Le! 1,6% 1401 + 232 + 1,977 25 — | March 31 85,704 17,761,605 | 1,896,247 = 10°75 — 5:87 
Bournemouth Corporation . „ Is 949 — — 104 — — — — — -- T1 2 
1 00 EX ‘ | 
radford Corporation .......--. » 17 „302 2,823 ＋ 534 —' 39 — — - -H ed ur 
brighton Corporation n 779 694 + 85 + 4.573 64 . uw 10,452,508 | 1,051,928 |100 | 10° 10 E —— 
Bristol Tramways Company „ 8 4,517 4,103 | + 414 — 514 | 514 Dec. 31 223,480 | 41,192,899 | 5, 724, 114 1°30 9'38 | 4,348 — 
Burnley Corporation ......-.-- = € 706 675 531,4 171 — — D- = | "M 
Cardiff Co ration 16 1,074 1,07 + 3 6.334 m — Te. 2 t 
Carlisle Tramwa Company. $ — — 51 2,216,583 520,129h 12 m. 
Central London Railway........ „ 16 7,113 F84 259| + 6,121, €3 31/367,225 | 45,305,110 a e te —a 
City and South London Railway ,, 1|" 5.083 5,080 ; 290 6g $1/165,005a| 19,069,519a xt 
Cork E. T. and L. Company .... , 14 163 513 50 - R^ 
5| 2 ! | 
Darwen’ Go poration — — Sas 17 "vit ! March 31 341 360,735 | 254,279 125 |1165| 1,707 | 9:36 
Dover Corporation. ........ 17 192 189 | + 5 7 3 een | — | | - — 
Oublin & ucan Electric Railway 17 110 1 t 13 Sh 5,7 364,796 102,087 381 | 15°62} 859 768 
blin U. T., electric cars...... , 15| 4387 | 4,77 9U Y. ogi "P à or 41 215531335 | 3429.3 23 PX | 
Dublin 8.. District, Electric 147 51 pte | 46 | 46 126,121 | 23,505,155 | 5,429,006 |195 | 862) 2ML p Om 
Dundee City Tramways ........ i». 20 785 617 |-- 138 22 22 May 15| 35,874 4,084,522 752,814 |093 |11:276| 1,180 | — 
East Ham Corporation versses] „ 10 659 9! H 10 75 2 | March 31) 25,341 9,971,337 650,224 | v-6l | 935| 2,857 * 
Farnworth U. D. C. TT } - ] | | | ^ e 
G w Corporation heten e. l6 | 15,790 ( |. 12 940 | 124 100 | May 3M | | — 
Halifax Co ration............ | 201 v | -ANI ee = 
Hugdeeal Corporation ...... 16; 1,106 js éi 34 3 March 31| 56,631h| 213 | 1,218,539 |14 |1114| 1,618 | 6:3 
Hull Corporation,. F 16 dU) l + 1 13 19 „ 31 87,707A, 21,065,999 | 2,218,696 |100 | 9°49} 5,003 507 
Kirkcaldy Corporation .... -.. ,, 5 149 À „ = z 
Leeds Corporatilooo sse 3.62 10 6 March 25/252,650 | 97, 3,1179 0,775,651 |111 | 10°91) 3,255 — 
Liverpool Corporation .. a wd ed * , 1.696 „149 tJ ) 101 95 Dec. 51 JUA , OU 108, 306,372 11. 705, 125 111 10:34 5,000 6:88 
| 
verpool Overhead eee 7 | 1,607 | 0 j 154 154 June 19,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 —a 
1 Tyne Corpor: atio n zx. M 3,06 36 56 Dec. 19/127,852 28,411,899 2,767,444 108 1109 3,551 E 
Tortemouth Corporation... .- á Si j Sept. 90) 47,651 3,168,151 968,157 1:24 1317] 1,643 — 
Rochdale Corporation ...... "Ts. 1 March 5,416 925,281 | 127,456 1:38 | 1027 — 1:65 
Salford Corporation .... - * — 
Sheffield Corporation — * | 164 Mar, 25141,837 | 49,176,651 | 3,791,995 | 093 | 12-01 | | 4140 | 7827 
Southampton Corporation ..... » 14 0 j A) 11 11 „ Ol) 35,874 | 9,084,522 | 752,814 |0946 E 436) 3,760 — 
Sunderland Corporation ..... N 19 1,07 1.0 : 17°18 | 17:1 » .91| 57,307 | 13, 596, 808 | 1 170, an |101 |1175| 3,016 — 
Wallasey U. D. C. : J i | 10 51g| 31,307 „690,378 654, 1'32 1117 2,981 | 697 
| ! 
* Includes maintenance of permanent way and proportion of profita paid to the tramway companies for term of unexpired lease. @ Train mile. 
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NOTES. 


Prof. J. J. Thomson. We recently noted the appoint- 
ment of Prof. J. J. Thomson, F.R.S., to give a course of 
lectures at the Johns Hopkins University in America. We 
understand that the course begins on the 1st of next 
month, and the subject is “A Theory of the Arc and 
Spark Discharges.” 

Physical Society.—A special meeting of the above 
society will be held on Friday, June 5, at 5 p.m., at 
University College, when Prof. Rutherford, of Montreal, 
will read a paper on Radioactive Processes.” A discus- 
sion will follow, in which it is hoped several prominent 
physicists will participate. | 

Congress of Applied Chemistry.—This year's 
international congress of applied chemistry will be held in 
Berlin, opening on June 2, and lasting about a week. The 
congress has been held successively at Brussels, Paris, 
Vienna, and a second time at Paris. The programme 
includes excursions in the neighbourhood of the city, and 
the meeting will close on June 8. 

International Electrical Congress.— In connection 
with the St. Louis Exhibition in 1904, it is proposed to 
hold an iuternational electrical congress during a week in 
September of that year. Information to hand shows that 
most of the national electrical associations will be 
assembled at St. Louis in that week. The exhibition com- 
pany will accommodate the congress with free halls for 
meetings, and on certain days free admission to the 
exhibition will be granted. 

Steam-Turbine Machinery.— An interesting ship- 
ment of large steam-turbine machinery has recently been 
made from the shops of the Westinghouse Company at 
Pittsburg, which will be the first turbines of a large size 
and of American manufacture to be exported from the 
States. The shipment consisted of two 1,000-kw. Westing- 
house turbine generating unite of the most modern design. 
They are destined for light and power service in the De 
Beers mines at Kimberley in South Africa. 


Technical Education in London.— The expenditure 
on technical education in London for the quarter ended 
March 31 last has amounted to £93,064, to meet which 
the Technical Education Board have a balance in hand of 
£121,223. Under the head of expenses of administration 
the estimate has been exceeded by £280, the original 
amount of the estimate being £9,000. The excess is 
ascribed to the expansion of the Board’s work and to 
certain new appointments having been made. 


Letter Collecting by Electric Car.— The officials 
of the Post Office Department at Washington have been 
experimenting with the McAllister system of collecting 
mails on street cars. The device consists of a narrow slot 
so arranged in the body of the car that letters may be 
dropped into it while the car is running at moderate speed. 
It is without covering of any kind, so as to admit of a 
quick vertical drop of the letter as the car passes. The 
mechanical arrangement of the box provides protection 
for thé mails from injury in rainy weather. 

Steel Manufacture.—<As our readers know, the ferro- 
silicium, which is practically indispensable in the manu- 
facture of steel is now often produced by means of an 
electro-chemieal process at a much lower cost than in blast 
furnaces. The ferro-silicium obtained in this way is of a 
high percentage, and has naturally found employment in 
most large steelworks. The other day 12 of the principal 
European factories which use ferro-silicium met at Vienna 
With a view of forming a trust and a joint sale of their 
‘output. A central agency of the trust has for the present 


been established at Paris, where it will be under the diree 
tion of a committee. 

Telephones in Mines.—A Monmouthshire colliery 
has recently installed a system of telephones in its mines. 
The obvious advantages of telephonic communication 
between collieries and the outside world are too numerous 
to name. But, for example, in case of accident medical 
men may be summoned without loss of time, and, again, 
falls often necessitate a change in the ventilation of the 
pit, and a telephone message from below is far more 
prompt than the old system of sending up messengers. 
The arrangement of the system is such that the wires 
may be "tapped" at many points by any of the officials, 
who carry a small receiver in their poekets. 

Army Electricians,—The United States War Depart- 
ment is about to enlist men desiring appointment as master 
electricians in the army. The pay is £15 a month and , 
allowances. Another grade, known as “ electrician sergeant,” 
is paid at the rate of £6. 158. a month. Applicants for the 
rank of master electrician are required to have had a 
thorough course of study in electricity, mathematics, 
physics, etc. and three years’ practical training in the 
use and care of steam and oil engines, machines and 
machinists' tools, and electrica! appliances and apparatus. 
This is a new departure on the part of the United States 
War Department, and one which will probably be followed | 
by other nations before long. _ 

The Late Sir George Stokes.—The proposal to 
provide a suitable memorial of the scientific career of the 
late Sir George Stokes has been engaging the attention of 
the Univarsity of Cambridge and the Royal Society. A 
strong joint committee was nominated some time ago to 
take steps to carry out the scheme. The general assent of 
the Dean of Westminster has been obtained to the placing 
of a medallion portrait of Sir George Stokes in Westminster 
Abbey ; and Mr. Hamo Thornycroft, R.A., has expressed 
his willingness to undertake a commission for a bronze 
medallion in high relief. A subscription list is now being 
atarted for the purpose of the memorial, for which remit- 
tances will be acknowledged by Messrs. Barclay and Co., 
bankers, Cambridge, or the treasurer of the Royal Society. 

Wireless Telephony.—Mr. A. Frederick Collins has 
communicated to the Electrical World the results of some 
experiments with wireless telephony on ferry boats. The 
tests were limited in distance to 600ft. or 700ft., for the 
reason that only a small piece of copper tubing was used 
to earth the wires, whereas large surfaces should have been 
employed. On one occasion on land a mile was covered 
under favourable circumstances, and it is thought this may 
be repeated between boats with some experimenting. Mr. 
Collins explains his object to be to obtain a distance 
sufficient to ensure the prevention of collisions of vessels 
in harbours during bad weather, and with this idea in 
view he hopes his system will act as a sort of condition 
of marine block signalling between ship and ship, or 
ship and shore. This, however, is only one of its many 
probable uses. | 

Telegraphic Facilities with the Continent.—A 
communication has been received by the Association of 
Chambers of Commerce of the United Kingdom from the 
Postmaster-General in reply to its memorial, asking the 
Government to establish additional and improved cables 
between the United Kingdom and the Continent. Mr. 
Chamberlain intimates that he will continue his efforts to 
arrange with foreign administrations from time to time, 
as opportunity offers, for an increase of telegraphic 
facilities wherever they are warranted by the amount of 
traffic. He mentions that he has this month provided, 
in concert with the French and Italian Administrations, 
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a direct wire from London to Milan, and has also arranged 
with the German telegraph administration for the opening 
of direct telegraphic communication between Liverpool 
and Bremen. 

Edison Storage Battery.—Recent patents issued to 
Mr. Edison cover a somewhat modified method of pro- 
ducing iron in an “electrolytically active " atate, for use 
in his reversible galvanic battery. The method consists in 
reducing finely divided oxide of iron, as ferric oxide, in a 
suitable retort by means of hydrogen at a temperature of 
about 900deg. F.; some 20 hours are required for complete 
reduction at this temperature. The reduced iron is then 
permitted to cool to the normal temperature in an atmo- 
sphere of the gas, and is then flooded with water, after 
which it can be removed from the retort and handled 
without undue oxidation. The iron so prepared is mixed 
with flake graphite, or, preferably, with less than its own 
weight of copper or mercury. The form of battery, which 
is the subject of the present patents, comprises this 
material, opposed in an alkaline electrolyte to nickel oxide. 

St. Louis Exhibition.—The initial ceremonies in 
connection with the dedication of the Louisiana Purchase 
Exposition, to be opened at St. Louis next year, were held 
on April 30 last, and an official account of the proceedings 
is only now forthcoming. The two following days, May 1 
and 2, were also given up to celebratory functions. There 
was present a very large number of representatives of 
foreign countries and dignitaries of every great nation, 
together with the chief officials of every State in the 
Union. The opportunity was taken for a military display, 
which was probably one of the finest ever made in time of 
peace, there being 150,000 men in line, with President 
Roosevelt and his escort at the head. It has been stated 
that the electrical department of the exhibition will not be 
able to complete its arrangements in time for the formal 
Opening on May 1, 1904. The assurance of Prof. W. E. 
Goldsborough, the chief of the department, however, is in 
direct opposition to this view, and, as a matter of fact, 
there is no building on the exposition ground more forward 
than the one to be devoted to the electrical exhibits. 

Electric Mains Plans.—A great deal of unneces- 
. sary secrecy is being observed in regard to the negotiations 
between the metropolitan borough councils and the Post 
Office with regard to plans of electric mains, the object of 
which negotiations is to get a reduction of the scale on 
which the plans are at present required to be drawn up. 
The Borough Council of St. Pancras is taking the lead in 
the controversy, which has been going on now for nearly 
two years, and another conference of the local authorities 
was held on the 20th of last month, to which representa- 
tives of the technical Press were excluded. We understand, 
however, that the conference appointed the Mayor of 
St. Pancras, the Council's chief electrical engineer (Mr. 
S. W. Baynes) and Mr. Robert Hammond to wait upon 
Mr. Gavey at the Post Office to informally discuss the 
matter, with the object of endeavouring to arrive at some 
arrangement that may be found mutually acceptable to 
the Post Office and the councils interested." A similar 
course of action was decided on at the first conference on 
the subject held some 18 months ago, but nothing has come 
of it. 

Books Received.— We have to acknowledge Mesers. 
G. Carey Foster and Alfred W. Porter's book, entitled 
“ Elementary Treatise on Electricity and Magnetism,” 
which is now in its second edition. The work is founded 
on Joubert's “ Traité Elémentaire d'Electricité." The pub- 
lishers are Messrs. Longmans, Green, and Co., and the price 
is 10s. 6d. From Messrs. Whittaker and Co. we have 
received Telegraphic Vocabularies adapted to Telegraphic 
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Signals,” by Mr. James Nicolson. The price of the book 
is 5s. We have received the first volume of the second 
edition of Messrs. Herzog and Feldmann’s work dealing 
with the theory and practice of calculating electrical dis- 
tribution networks. The volume is published by Julius 
Springer, Berlin, at 12s., under the title Die Berechnung 
electrischer  Leitungswerke in Theorie und Praxis.” 
Part I. deals with distribution of current and pressure, and 
contains 229 illustrations. The editors are well known. 
Mr. Joseph Herzog is the chief of the electric lighting 
department of Ganz and Co. Budapest, and Mr. 
Clarence Feldmann is a professor at the Grand Ducal 
Technical High School in Darmstadt. 

Electric Furnace.—A departure from the usual type 
of electric tube furnace consiste in providing within the 
tube an auxiliary heating means in the form of an arc 
between carbon terminals. According to Mr. C. P. 
Townsend, the tube walls are composed of resistance 
material, and are brought to incandescence by the passage 
of a current in the usual manner. The tube is constructed 
of graphite sections surrounded by an insulating sheath 
and encased by sheet metal. This tube is mounted for 
rotation between stationary caps, these caps being lined 
interiorly like the tube with insulating material and with 
graphite. The bearings consist of metal rings mounted on 
the tube and turning on rollers, power being applied to the 
tube through a pulley. The furnace is preferably mounted 
at an inclination, and the feed and discharge occur through 
the cap plates. The terminals of the heating circuit are on 
the cap plates, and contaet is made through annular 
graphite blocks, with the tube revolving in contact with 
them. The auxiliary heating circuit eomprises carbon 
electrodes introduced through the cap plates, and adjust- 
able therein to form an arc at any desired portion of the 
furnace. l ] 

Electric Railways in Canada.—News is to hand 
from Canada of an important scheme for an extensive 
electric railway system through the South Shore counties 
and eastern townships of Quebec. The two main lines 
will be commenced this year—one to connect Montreal 
with St. John's, and the other between Montreal and 
Valleyfield. 'The roads are to be built with heavy tracks 
and in the most modern way, the cars being 50 odd feet 
in length, supplied with air-brakes and motors capable of 
running at à speed of between 50 and 60 miles on straight 
stretches. It is claimed that this will be the largest electric 
railway system in Canada, and it will form part of the vast 
scheme now being mapped out for an electric road to 
connect New York and Montreal. This line will pass 
through much attractive scenery, the shore of Lake Cham- 
plain, which it will follow, being particularly beautiful. 
It will farther enable the farmers all along the south shore 
to reach the markets of Montreal with their products. The 
promoters’ intention is said to be to provide special facilities 
for the carrying of all kinds of farm produce between 
midnight and 6 a.m., thereby allowing the farmers to get 
their vegetables into Montreal in good condition for the 


morning market. 


International Telegraph Conference.—The Post- 
master-General, Mr. Austen Chamberlain, opened the ninth 
quinquennial eonference of the States which are parties to 
the International Telegraph Convention, on Tuesday, at the 
examination hall of the Royal Colleges of Physicians and 
Surgeons, Victoria-embankment, W. C. A large number of 
representatives of foreign Governments, British Colonies, 
and the leading cable companies were present, and received 
a cordial welcome from Mr. Chamberlain on behalf of 
the British Government. He referred to the importance 
of the matters which they had met to discuss, and 
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wished the conference success in its labours, which 
had for their object the amelioration of international 
telegraphs in the interests of the public. The business of 
the conference will go on from day to day until the end of 
June. The subjects of discussion will include questions of 
efficiency, the distribution of charges between the adminis- 
trations concerned in the transmission of telegrams, and 
of the simplification of international accounts. The 
question of a compulsory international telegraph code 
will also be raised by the British delegates. Mr. J. C. 
Lamb, C.B., C.M.G., the principal delegate of Great 
Britain, was chosen president of the conference, and Mr. 
John Ardron and Mr. P. Benton vice-presidents. In the 
evening the Postmaster-General gave a dinner to the 
delegates at the Grafton Galleries. 

Tramways and Road Widenings.—One of the 
greatest obstacles the London County Council have to 
eontend with in connection with the tramway reconstruc- 
tion and extension in London is the road-widening 
question. Especially where new lines are proposed, as 
instanced recently in the St. Pancras district, it is 
practically an essential part of the scheme that the roads 
shall be widened, and it is in this matter that the London 
County Council and the various metropolitan borough 
councils have found themselves unable to agree. Quite 
naturally, perhaps, the former want the local authorities to 
bear a proportion of the expense of the street improve- 
ments, but in some cases this has been firmly resisted. 
The position is in no way improved by the latest turn 
of events. At the instance of the Camberwell Borough 
Council, a conference was recently held of the local autho- 
rities to consider the question. One of the resolutions 
passed at this conference decided that in all thoroughfares 
in which tramways are or may be construe£ed a width of 
not less than 54ft. should be provided, and the total cost 
of widening borne by the London County Council either 
out of the tramways account or the county rate. If this 
resolution be acted up to by the local authorities concerned, 
it must result in great trouble with the London County 
Council, who as at present advised are in no way inclined 
to bear the whole cost of carrying out the necessary road 
widenings along the tramway routes, which, after all, are 
of more benefit to the local authority than to anyone else. 


Wireless Telegraphy in Somaliland.—This was 
again made the subject of a question in the House of 
Commons on Thursday last week. It will be remembered 
that the attempt to employ Marconi’s system of wireless 
telegraphy in the military proceedings in Somaliland was 
a failure, and that the company have disclaimed all responsi- 
bility for this because the instruments used were not 
adapted for working in a country such as that. The com- 
pany have further publicly stated that had they been asked 
they could have supplied special instruments for working 
under the climatic conditions of Somaliland. This was 
some two weeks ago. We now have it stated by 
Mr. Brodrick in the House of Commons that the 
War Office applied to the Marconi Company to furnish 
the best installation they could for Somaliland, but 
that they were not yet in a position to supply the 
requirements of the field service. Mr. H. Cuthbert Hall, 
the managing director of the Marconi Company, has again 
had recourse to the correspondence columns of the Times 
to publicly deny this statement, and to say that no applica- 
tion has been made to them for apparatus for Somaliland, 
nor by the British Government for apparatus for working 
under conditions similar to those which obtain in Somali- 
land. The conflict of statement here is somewhat remark- 
able; and it is still more remarkable to find that at the 
end of last month Mr. Brodrick stated in Parliament that 


the instruments used in Somaliland were of the Admiralty 

pattern, which had been tried over land as well as over sea. 
This, he said last week, was not quite accurate. It is not 
easy, therefore, to reconcile the two statements, but in the 
absence of any definite information the Marconi Company 


‘emphatically repudiate the discredit of inability to supply 


the apparatus attributed by Mr. Brodrick, 


Iron and Steel Institute.—In accordance with 
previous announcements, the autumn meeting of the 
Iron and Steel Institute, of which Mr. Andrew Carnegie 
is the president, will be held at Barrow-in-Furness from 
Tuesday, Sept. 1, to Friday, Sept. 4 next. The meetings 
on the mornings of Sept. 1, 2, and 3 will be held, by kind 
permission, in the town hall. The programme will embrace 
visita, amongst others, to the works of the Barrow Hematite 
Steel Company, Limited, and the British Chilled Iron and 
Steel Company, to the shipbuilding yards of Messrs. 
Vickers, Sons, and Maxim, Limited, to the works and 
docks of the Furness Railway Company, and to the iron 
ore mines at Hodbarrow, to Messrs. Kennedy Bros.’ mines, 
and to the Millom and Askam Iron Company’s works. 
Excursions will also be arranged to the Lake District and 
to Blackpool. The Mayor and Mayoress of Barrow will 
extend their hospitality to the members and ladies accom- 
panying them, by inviting them to a reception in the 
town hall. A detailed programme will be issued when 
the local arrangements are further advanced. This 
programme will contain a list of the papers that are 
expected to be read. The president of the local recep- 
tion committee is his Grace the Duke of Devonshire, K.G., 
and the vice-president, Colonel Vickers. The chairman of 
the executive committee is Mr. J. M. While, and Mr. A. 
Butchart is honorary secretary. As the meeting will be 
held at the height of the tourist season, members are 
advised to write to the proprietors to secure hotel 
accommodation as soon as possible. For completing the 
arrangements it is necessary that the number of members 
likely to take part in the meeting should be known 
without delay, and the secretary, Mr. Bennett H. Brough, 
would be obliged if they would place themselves in 
communication with him as early as possible. 

The Faraday Society.— We have received for 
publication some further particulars of the recently- 
formed Society of Electro-Chemists, which will in future 
be known by the above title. The object of the society, 
as explained in the rules drawn ap by the council, is to 


promote the study of electro-chemistry, electro-metallurgy, 


chemical physics, metallography, and kindred subjects. 
In order that the work of the society should proceed 
without delay, it has been decided to begin a half-session 
on July 1, and with that object in view the first ordinary 
meeting will be held on June 30. The subjects of the 
papers to be read on the occasion will be duly announced. 
Any member joining the society before Jan. 1, 1904, 
is exempt from paying an entrance fee, which after that 
date will become payable in the amount of £1. The 
annual subscription has been fixed at £2 for members and 
£1 for students. With the object of avoiding increasing 
the number of existing publications, the council has made 
arrangements to publish the Proceedings of the society 
in the Electro-Chemist and Metallurgist, which will be 
issued monthly, free to members. A novel feature of 
importance which has been decided upon is that all papers 
will be printed and circulated among the members before 
being read at a meeting of the society, and that conse- 
quently they will be read, as a rule, in abstract only. By 
this means it is hoped to greatly increase the value of the 
discussions, and to give absent members an opportunity of 
expressing their views by correspondence.  Ás a result of 
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negotiations which are now pending, it is hoped that every 
member of the Faraday Society will receive, either free 
of cost or else for a very small charge, a copy of the 
Transactions oi the American Electrochemical Society. 
Members desirous of reading papers before the society 
are requested to communicate with the hon. secretary, 
Mr. F. S. Spiers, at 82, Victoria-street, S. W. The council 
will be glad to receive original communications in both 
the theoretical and applied branches of the sciences with 
which the society is directly concerned. 

Large Private Telephone System.—The new 
buildings of the New York Stock Exchange have been 
equipped with the most complete and extensive system of 
telephony of any private institution in the world. To give 
some idea of its dimensions the telephones in the Stock 
Exchange oceupy about one-third of the entire floor space 
of the building. Perhaps the most peculiar feature about 
the system is that each telephone, of which there are 588, 
is on a private individual wire running directly to the 
broker's office. The telephone sets were made especially 
for this installation, and consist of a hard rubber containing 
box, receiver, transmitter, ringer, and a button (which takes 
the place of a magneto-generator erank) for signalling. 
The system is fully illustrated in the American Telephone 
Journal, from which it seems that there is also a small 
drop, manually restoring, which falls when a call is made, 
so that the attendant may know which bell is ringing. 
This is absolutely necessary when hundreds of bells, all 
in close proximity, are ringing simultaneously. Numbers 
corresponding to those of the telephones can be made 
to appear on a large annunciator by pressing the button 
beside the telephone, which is done by an attendant. This 
indicates to the broker that he is wanted at the telephone. 
There is also an internal system of communication in the 
new Stock Exchange employing what are known as De Vean 
telephones. For outgide communication there are 13 tele- 
phones placed in the main entrance hall, and here also are 
four telephones connected with the long-distance exchange. 
All the private lines from the various brokers’ offices aro 
brought into the Stock Exchange to a room in the base- 
ment. This room contains the entire working plant, 
including a ringing generator for supplying alternating 
current for signalling, a storage battery, with ite charging 
plant, and the necessary connecting frames, which in a 
general way perform the functions of a cross-connecting 
board in a telephone exchange. The call boards are the 
largest ever installed, each consisting of 1,200 drops or 
indicators, which are 9in. square. A current of 10 volts, 
furnished by a Holtzer-Cabot motor-generator, is used for 
magnetising the electromagnets for throwing the drops. 
There is also a duplicate generator and a gravity battery 
in case of a breakdown. 


American Street Railways.—Some authoritative 
data relating to the street railways or electric tramways of 
the United States are forthcoming in the preliminary report 
of the Census Office at Washington, covering an enquiry 
into the street and electric railroad companies during the 
year ended June 30, 1902. This shows that the dividends 
paid were equal to only 1:25 per cent. on the total capital 
stock, which amounted to £243,415,598. There were 987 
companies thus included, with 22,589 miles of single track. 
A sum of £48,316,939 represents the total carnings from 
operation, the expenses amounting to £27,802,400, leaving 
net earnings, £20,514,539, which adding other income, 
amounting to £581,431, brings the total up to £21,095,970. 
Deducting taxes, interest, and rentals, there is left net 
£6,191,046, and after paying dividends of £3,181,643, a 
surplus of £3,009,403, out of which £2,749,602 is still due 
in interest. That the tramway services in America are 


I 
largely patronised is shown by the immense earnings from 


operation. The number of passengers was 4,813,466,001, 
and as the total population of the United States is 
80,000,000, the number carried is equal to an average 
of 60 rides for every person. Commenting on the 
financial position disclosed by these figures, the Chicago 
correspondent of the Financial Times remarks on the over- 
capitalisation which has brought discredit and loss to the 
street railway business, a glaring instance of which is the 
Union Traction Company of Chicago, one of Mr. Yerkes's 
concerns, now in the hands of receivers. The street rail- 
road companies of the United States have no problems that 
approach in magnitude the problems of the great steam 
railroad systems, whose securities have won such deserved 
popularity with investors. Mountains do not have to be 
tunnelled through, nor other great natural difficulties over- 
come by engineering skill ; the cost of bridges and trestle 
work is only in a few instances incurred ; there are no 
damages to speak of from fires and floods, and right of way 
seldom has to be paid for. As a matter of fact, street rail- 
ways have many advantages, and it is because they over- 
capitalise these advantages and fail to discount the growing 
disposition of the public to demand large rentals for the 
use of streets that they get into trouble, and bring heavy 
losses to investors who cannot understand why lines easy 
of construction and operating through crowded districts 
should not make fine financial returns. 


City and Guilds Institute. — Lord Halsbury s 
address to the students of the City and Guilds of London 
Institute, on the occasion of the annual general meeting 
last week, is calculated to greatly encourage private and 
voluntary effort in the matter of technical education. The 
Lord Chancellor himself was not able to be present, and 
his address as president was read by Sir John Watney, the 
honorary secretary of the institute, After referring to the 
satisfactory record of the year’s work as revealed by the 
report, Lord Halsbury discussed the present situation from 
the point of view that the tendency of educational events 
during the last quarter of a century had been in the direc- 
tion of throwing upon the State and county and municipal 
bodies increasing responsibilities in regard to the provision 
of education. He trusted, however, that they might never 
allow a time to come when all private and voluntary effort 
in matters of a public character should cease, and every- 
thing be left to the State or municipality. There must be 
some limitations to the work and functions of Parliament 
and of public local bodies. He was convinced that in the 
provision of education, no less than in other directions, 
there remained and would remain much useful publie work 
which would depend entirely on voluntary institutions such 
as the City and Guilds Institute. He was glad to see that 
the institute took this view, and that it gave expression to 
the opinion that the events of the last 15 years had increased 
rather than diminished the necessity of developing ita 
work, on the ground that it was of a special and distinctive 
character—work of a kind which was best provided under 
the freedom which existed in all private or voluntary 
institutions. Referring to the institute’s colleges, Lord 
Halsbury observed that further provision was urgently 
needed in several directions. The advance of engineering 
science made extensions at the Central Technical College 
necessary, and at Finsbury there was also a prospect of 
further accommodation being provided. For this they 
were largely indebted to an offer of £10,000 from an 
anonymous donor, which had been supplemented by special 
donations from the London Livery companies, which sums 
would enable them to make a satisfactory addition to the 
buildings and equipment of the college. In conclusion, 
the Lord Chancellor remarked that the President of the 
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Board of Education had given proof of his appreciation of 
the value of the services which they were rendering to 
technical education by consenting to open the department's 
exhibition of specimens of practical work executed by the 
students in connection with the recent examination at the 
Imperial Institute on June 11. 


Electrical Engineers Volunteers. In the fulness 
of time the officers and men of the Electrical Engineers 
(R.E) Volunteers have received their war medals for 
services in South Africa during 1901 and 1902. The 
distribution was made by Major-General W. T. Shone, 
C.B., D.S.O., attended by his staff, at the headquarters in 
Regency-street, Westminster, on Monday night. He was 
supported by Lieut.-Colonel R. E. Crompton, C.B., Major 
R. S. Erskine, and the other officers of the corps, and Mr. 
R. K. Gray, the president of the Institution of Electrical 
Engineers, was also among those on the platform. There 
was a full attendance of members of the corps of all grades, 
who in many cases were accompanied by their lady friends. 
Altogether some 60 officers and men received medals. The 
medal is cast in silver, and is about the size of a half- 
crown. On the faee side appears the bust of the late 
Queen, and on the inverse side Britannia is shown holding 
a wreath of laurel in her right hand, welcoming back her 
sons to England’s ‘shores. The medal is suspended from 
five metal bars, which bear the inscriptions South Africa, 
1902,” “South Africa, 1901,” “Transvaal,” Orange Free 
State,” and Cape Colony." On the edge of each medal 
had been inscribed the name and rank of the recipient. 
General Shone made a short speech before presenting the 
medals. He had heard from Sir Evelyn Wood and others 
of the excellent work that had been done by this highly 
technical corps throughout the South African campaign. 
That excellent work had been very greatly appreciated, not 
only by the Royal Engineers to which they belonged, but 
by the whole army and the country. Electrical work of 
all kinds had been carried out by them in South Africa, 
including electric lighting, telegraphy, and telephony, and 
the corps also rendered valuable work in connection with 
mechanical road transport. This work was done in seme 
60 different places, with the result that the battalion of 
five companies which went out at the beginning of the 
war under Major A. Bain was scattered about over the vast 
field of operations. Before the war the corps was 288 
strong; that number must have very largely increased, 
because at various times during the war no less than 321 
officers and men left these shores for South Africa. 
According to the last returns, the present strength of 
the corps was 591. In the operations in South Africa 
the army relied very largely on this corps to lay the 
electric light, which enabled them to fire the quick-firing 
guns at night-time, and for this reason alone he hoped 
that the strength of the corps would continue to increase. 
As a last word, he wished to emphasise the great importance 
of military duties to all “ citizen ” soldiers in order that 
their military training and efficiency should attain to the 
highest standard. Their record up to the present time 
had been a good one. Let them do their best to maintain 
it, and, if possible, to go one better and improve it. 
General Shone then presented the medals. Among those 
who were called upon to receive them were Captains 
O'Shaughnessy, Pearce, and Bigge; Lieutenant Leaf; 
C.S.M. Marshall; and Sergeants MacLeod, Davis, and 
Durling. With the latter the general held a few minutes’ 
conversation, in which he was understood to be congratu- 
lating the sergeant on the valuable services he rendered 
in connection with transport work. We understand 
that Sergeant Durling has been recommended for the 
distinguished conduct medal. Colonel Crompton closed 


the interesting proceedings by thanking the general for 
his presence there that night. If, he said, occasion should 
again arise, and the services of this corps be called upon, 
as good a response would be made as in the late war, and 
it would be found that they would be able to turn out, not 
in their hundreds, but in their thousands in defence of 
the country. The patriotic sentiment thus expressed was 
heartily cheered, and the general shortly afterwards left 
the building accompanied by his staff. 


Arnold Electro-Pneumatic Railway System.—. 
Owing to its radical departure from other electric railway 
systems, the practical tests it is proposed to carry out with 
the single-phase electro-pneumatic system devised by Mr. 
B. J. Arnold on a 20-mile road in America will be of the 
deepest interest to the profession as a whole. Mr. Arnold 
has been working on his invention for some three or four 
years, and is stated to have succeeded in overcoming all 
the important drawbacks such as are experienced in working 
out any new invention of this character. A brief description 
of the system as explained before the American Institute 
of Electrical Engineers is given in a Chicago contemporary. 
The invention consists of the use of a single-phase (or, if 
desired, other alternating-current), motor, operating at 
constant speed under constant load, the acceleration and 
retardation of the motor being accomplished by means of 
compressed air. The single-phase motor with which each 
car is equipped has both its armature and its field capable 
of revolution about the common shaft, either separately or 
together. An engine capable of compressing air is attached 
to the armature and a similar one to the field, and both are 
connected to an air storage reservoir on the car. Each of 
these engines is also capable of driving by means of the 
compressed air that portion of the motor to which it is 
connected. Under normal running conditions the field 
magnet is at rest with respect to the car, and the armature, 
which is connected to the car wheels, rotates at its constant 
speed. Slowing down the motor is accomplished by releasing 
the clutch which holds the field motionless. The field 
begins to revolve, and the field engine starts to compress 
air. As the speed of the car is decreased the rotation of 
the field is increased, and when the car is stopped the 
armature, of course, comes to rest, but its relative speed 
with respect to the field is maintained constant, and 
the field engine continues to store compressed air in the 
reservoir. Instarting the car the operations are practically 
reversed, the field engine being throttled, and, in addition, 
the armature engine is connected with the air reservoir and 
aids the armature in coming up to speed. Speeds above 
normal are secured by actuating the field engine by com- 
pressed air, the actual speed of the field being added to 
the synchronous speed of the motor. In ascending a grade 
the natural capacity of the motor is increased by the 
armature engine, and in descending a grade the energy of 
the motor may be entirely converted into energy of com- 
pressed air. The signal advantages claimed to be derived 
from such a system may be briefly stated as follows: The 
motor, operating at constant speed under constant load, 
will always work at maximum efficiency. The customary 
variations at the power-house will be considerably decreased, 
as the different motors on the road will always carry the 
same load. By the use of the alternating-current motors 
the elaborate and expensive system of rotary converter 
sub-stations will be done away with, thus effecting a great 
saving in installation and maintenance. The energy now 
wasted in braking and in descending hills will be stored 
up for future use. Other advantages are the operation in 
towns and for switching by means of the pneumatic power 
alone, and the use of a high-tension, single-phase current 
with a rail return. 
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Paid the soldiers when they drew out to go te 

Hereford in the year 1645.........................-- us 35 
Paid more, in which the city lands were engaged 800 
More extraordinary disbursements in his Majesty's 

service, as per account appears 385 
Plunder of the city, as given in upon oath............... 80,000 
Burning the suburbs, hospitals, eo 100,000 
Fortifications, £180 per month. 
Free quarter contribution, fuel, etc., arising to an immense sum. 


In comparison with the above the amount of fighting 
which has taken place within the city over the electric 
lighting question is a small matter. The original electricity 
works in Worcester were opened in October, 1894, and 
these were situated some two miles from the town on the 


WORCESTER ELECTRICITY WORKS. 


The Royal city of Worcester is always an interesting 
one to visit, and its history is worthy of more attention 
than we can possibly give it here. To those who like to 
look up records of ancient municipal light we would refer 
to the “ History and Antiquities of the City of Worcester," 
published by Mr. Valentine Green in 1796. The followin 
abstract from this volume gives in a few words the gene 
n which the Worcester history leaves on the mind : 
* Lambarde, a celebrated antiquary and historian, who wrote 
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The City Arms, The Old Bridge over the Severn, pulled down at the end of the Nr 
Eighteenth Century. | 
contemporary with Mr. Camden, makes this report in his 
short account of the city—:.e, that he never met with a 
lace that had so great experience in the calamities of the 
intestine broils of the kingdom and other casual disasters 
as the city of Worcester. If, as he hath observed, it then 
stood foremost in the list of misfortune, how much more 
so does it since that time in which a desolating pestilence, 
the scourge of two sieges, the terrors of a fierce battle, and 
the ruin of a destructive plunder, to which it was on each 
occasion consequently abandoned, are to be added to the 
catalogues of its miseries. These have, indeed, confirmed 
its claim as having had a larger portion of the bitter draught 
of general affliction than has fallen to the lot of any of the 
inland cities of the kingdom.” 

In spite of the above Worcester has thrived, and in the 
time of Cromwell rendered such aid to the Royalist party 
as to earn for itself the title of a Royal city. From the 
following extract from accounts of that time, which were 


River Teme. In view of the water power available there, 
it was predicted by the engineers that Worcester would be 
blessed with an exceedingly cheap system of electrical 
distribution. It was said that the water power would be 
sufficient to supply the town for years to come and that 
coal would seldom have to be burned. Unfortunately 
these predictions have not been realised, and it seems to 
us after a careful inspection of the old works that the 
electric lighting undertaking would be in a much better 
position to-day if the Powick site had not been utilised. 
In the first place, during dry summers the Teme is 
very low, and the Corporation have only the right to 
use water after other two mills have taken what they 
require. Hence in summer it became necessary to 
run a steam plant, although the capacity of this plant 
need not have been large. A much more serious matter is 
that in winter the Teme is apt to flood. At such times 
the normal fall of about 16ft. is reduced to the slight drop 
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MR. A. HILL PARKER, CHAIRMAN OF THE WORCESTER 


ELECTRICITY COMMITTEE. Mh, C. J. SUTHERLAND, M. I. E. E CITY ELECTRICAL 


ENGINEER, WORCESTER, 
collected in the re 1666, some idea of what it may cost 
to be loyal to the King can be gathered. We have left 
out a number of items in this account, but give some 
examples of municipal expenditure which an auditor of the 
Local Government Board would not pass nowadays. 


required to get the water past the electricity works build- 
ing, as the river below the works rises up to within a few 
inches of the water in the head race. This happened no 
less than three times in 1902, and the average period of 
flooding was nearly six days—17 days in all. When the 


Inprimis. £ asd. i l 
September, 1643, lent King Charles........................ 2,000 0 0 is qud ay Eher vo the turbinar nerone hus less, and 
June, 1644, lent more 1000 0 0 the whole of the electrical energy has to be obtained from 
Paid for coals for the main guard, as by account 15 plant. 1 5 * Pas pan veing 

„„ e e e S oe 175 15 0 | sufficient to take the whole load, and entails a muc 
Sea ae 5 and other fortifica- — heavier capital expense than if only one prime moving 
Lent by the citizens in the year 1644 * 500 0 0 system Were employed. The old system of supply UR 
Paid for saddles hy Prince Rupert's orders 816 0 | single-phase alternating current, and the water plant had the 
Paid for cloth to clothe soldiers . .. 84 14 41 advantage that it was usually able to supply the current 
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required at light load. In fact, during the last year no less 
than 58°64 per cent. of the total units generated was pro- 
duced by the turbine-driven alternator. t year, however, 
waa an exceptionally wet one, so that the figures are by no 
means a true average. For instance, in 1901 only 37:2 per 
cent. of the total units were obtained from the turbines. 


continuing to extend the old works, as the cartage of coal 
was an item of cost to be considered, and building and 
main-layin 
factor which largely influenced the decision was the supply 
of current for el 


would have been very expensive. Another 


ectric traction, which was under considera« 


tion at the same time. 


A View of Worcester in 1795, showing the present Bridge over the Severn, then just completed, 


The cost of these old works, as far as buildings were con- 
cerned, was very much increased by the fact that founda- 
tions had to be made to carry the chimney shaft and the 
machinery on the river site, and this accounts for the heavy 
capital charges on the present undertaking. It was in 
1898 that a 400-kw. steam plant was added, which filled 
up the old engine-room, and then the question as to 


what should be done for more extensions came up 
for discussion. After a long discussion the advice 
of the city electrical engineer, Mr. C. J. Sutherland, 
was accepted, and it was decided to erect works near 
the centre of the area to be supplied, and to convert 
this central area to the direct-current supply. Mr. 
Sutherland considered there would be no advantage in 


The scheme prepared by the engineer was adopted by 
the City Council, and tenders for the work were accepted 
in October, 1901. The architect for the station was Mr. 
A. B. Rowe, of Pierpoint-street, Worcester, and he has 
provided a very handsome and substantial block of build- 
ings (Fig. 1), consisting of engine-room, boiler-house, 
battery-room, etc., and a complete suite of offices, stores, 


testing had to be carried on in one room, and further 
offices had become an imperative necessity. As the boiler- 
house and condenser trench are below flood level, special 
precautions had to be taken to keep them watertight, and 
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they are completely surrounded by asphalt, and a layer of 
the same is carried under the concrete. The shaft is 150ft. 
high and 7:6ft. internal diameter, and was built to the 
architect’s design by the Alphons Custodis Chimney Con- 
| struction Company, and is constructed of their patent 


75-kw. motor-alternator set consisting of a 120-h.p. Belliss 
engine coupled with a clutch to a Ferranti alternator and 
Bruce Peebles dynamo. The three large engines are triple- 
expansion, and the smaller one compound. One of the 
large Belliss engines (Fig. 5) drives a pair of 125-kw. 
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Fig. 2—Plan of the New Electricity Works at Worcester. 


bricks shaped to the curve of the chimney and perforated 
vertically, so that the cement mortar penetrates the 
perforations and binds the bricks firmly together. The 
shaft was built by two men in 10 weeks, which was a 
remarkably smart te of work. The engine-room is 50ft. 
long and 32ft. wi 


e, and a temporary end has been pro- 


dynamos to be used as balancers at 230 volts and the other 
two each drive a 250-kw. dynamo, which can be used either 
as a shunt machine at 460 volts across the “outers” of the 
lighting mains, or as a compound machine at 550 volts for 
driving the trams. The following are means of the results 
obtained when the engines and dynamos were tested at 
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Fig. 3.—Cross-Section of the Works. 


Messrs. Belliss and Morcom’s works with 175lb. steam 
pressure and when running condensing. 


Full load 20-36lb. steam per kw. Steam temp. 499:8deg. F 


vided in order to admit of extensions. The lighting is 
from the roof, and there is the usual dado of glazed brick 
6ft. high, and above this the walls are painted with three 
coats of Blundell's white washable distemper, which gives a 
highly-glazed surface. 

e general arrangements of the buildings and the plant 
can be seen from Figs. 2, 5, and 4. The engine-room plant 
consiste of three 250-kw. Belliss-Bruce Peebles sete, and a 


3 load 20 ·95lb. " - " „ 450deg. F. 
} load 22°6lb. S „ „ 338deg. F. 
4 load  271lb. M M 0 „ 400 dleg. F. 


All three engines are alike and the spare parts interchange- 
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able. Each of the engines is fitted with a Körting con- 
denser, and the exhaust pipes are so arranged that any of 
the engines can be exhausted to atmosphere or condenser 
independently. The condensers and piping are placed in a 
trench just behind the engines, and are supplied with water 
from a 14in. main pipe carried overhead and connected to 
& tank. This tank is supplied by two motor-driven centri- 
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the direct-current machine as a generator (with the engine 
uncoupled) and charging the batteries, thus storing elec- 
tricity by the water power which is at times running to 


waste under existing conditions. The set can also be used, 
if necessary, with the engine driving the direct-current 
generator to charge the batteries: e booster set is also 
of Bruce Peebles’s make, and consists of the usual combina- 
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Fie. 4.—Boilers and Pipe Work. 


fugal pumps, one capable of delivering 550 gallons and the 
other 750 gallons of water per minute. The water is 
obtained from the Severn, on the banks of which the 
works are situated. Severn water is also used for feed 
purposes for the boilers. 

The motor-alternator set is specially installed to run in 
conjunction with the Powick station, and can be used with 
the following combinations : When short of water or flooded 


at Powick the alternator will be clutched on to the engine 
and the set used to supply the day load of the alternating 
system, or the alternator can be driven by the direct- 
current machine as a motor from the batteries for the same 
purpose, and the steam plant can be shut down at Powick, 
thus avoiding having two sets of boilers under steam, as it 
will always be necessary to steam at the new station to 
supply the trams. When there is a surplus of water during 
the daytime the alternator will be run as a motor driving 


tions of motor and two boosters; each capable of gene- 
rating 105 amperes at 0 to 70- volts. 

The switchboard (Fig. 6) is of the well-known Ferranti 
type, and is fixed in one of the bays at the end of the 
engine room on the left-hand side. As the plant is extended 


the switchgear will eventually be nearly in the centre of 
the engine-room. Special attention has been paid to the 


question of making the switchgear fireproof, and no wood 


| 
] 


is used near it. The platform is paved with red tiles, with 


two stone steps, and where the temporary wooden end of 
the building approaches near the gear the woodwork has 
been cut away and expanded metal lathing and adamant 
cement substituted. The resistances are fixed on concrete 
stools in a room at the back of the switchboard, and ‘the 
spindles for werking them are carried through the wall to 
a.slate table in front. The high-tension panels are kept 
quite separate from the others to avoid danger. Two sets 
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of "bus bars are provided for switching the compound are driven by a 5-h.p. motor. Room is left for a fourth 
machines either on to the lighting or traction system, and | boiler witaout extending the walls. The working pressure 
the balancing machines can also be put on either side of | is 180lb., and the steam is superheated to about 500deg. F 
the three-wire system. The battery (Fig. 7) eonsists of A Green's economiser, consisting of 288 tubes, is fixed in 
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Fig. 6. — The Ferranti Switchboard at Worcester. 


250 cells made by Messrs. Ashmore, Benson, and Pease, | the boiler-house, the scraper gear being driven by a small 
of Stockton-on-Tees, and has a discharge of 630 ampere- | motor. The pump-room, which is entered from the boiler 
hours when discharged at the rate of 105 amperes. The | house, contains two Weir feed pumps, and the motor-driven 
maximum discharge in one hour is 580 amperes. contritagal pumps already mentioned. The coal bunkers 


Fic. 7.—The Accumulator Room, with Ashmore, Benson, and Pease Accumulators. 


are at the same level as the boiler-house, which is 6ft. below 


three boilers by Messrs. Babcock and Wilcox, each capable | the street level, and the coal is brought in small trucks 
of eva rating 11,000lb. of water per hour, and each fitted | mounted on rails on a lorry. The lorry after ing over 
with the well-known chain-grate mechanical stokers, which | a weighing machine is backed to a pair of rails supported 


The boiler-house is 52ft. long by 52ft. wide, and contains 
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on girders above the coal store, and the trucks are then 
run off on to the rails and the coal tipped just where it is 
required. The feeders for lighting are triple-concentric 
lead-covered, supplied by the British Insulated Wire Com- 
pany, and are laid solid in earthenware troughing filled 
in with pitch. These feeders supply the old concentric 


mains which were used for the low-tension alternat- 


ing supply, and these latter have been divided into 
sections for balancing on the three-wire system. 
These sections practically represent the whole sides 
of different streets, and it has been found that a 
very good balance is obtained. The mains for the 
tramway system are carried in troughing to the centre of 
the town, a distance of about half a mile, and terminate 
at the tramway company’s switchboard. The Corporation 
are under contract to supply the tramway company with 
current at the following rates: 2d. for the first 200,000 
units, 11d. for the second 200,000 units, and 14d. per unit 
for all surplus, the company to pay each year for a minimum 
of 200,000 units. Either party could give the other 12 
months’ notice of intention to supply or to require a supply, 
and the Corporation gave the company the required notice 
that they would be ready on Dec. 1, 1902, and the plant 
was actually complete some weeks before this date. The 
tramway company, however, are not yet ready for the 
current, but they are liable to pay for the minimum from 
the above date. 

Mr. A. Hill Parker, the chairman of the Electricity 
Committee, has taken a very active part in the promotion 
of the scheme for the new station, and the result is a credit, 
and will be a profit, to Worcester. It only remains to 
congratulate Mr. C. J. Sutherland on his completed work 
aa to thank him for his cordial help in preparing the 
above. 
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THE MAGNETIC SURFACE-CONTACT SYSTEM. 
BY G. PAUL. 


The mistrust with which the surface-contact system is 
generally regarded is not difficult to understand after the 
fiasco which the Diatto system has made in Paris. It is 
only to be wondered at that the operation of this system 
was not discontinued earlier, in view of the number of 
mishaps which occurred with it. That the Diatto system, 
in common with all the other “ magnetic systems to which 
it belongs, is fundamentally wrong in principle, and on 
account of its want of reliability in working and high cost 
of maintenance is unsuitable for regular service, was 
recognised by experts even before the Paris lines were 
onstructed. 

There is now no prospect of introducing any surface- 
contact system which does not ensure the very greatest 
safety to traffic and reliabilty in working, combined with 
low maintenance charges. This main condition, however, 
cannot be fulfilled by any “magnetic” system, and 
for the reason that, on the one hand, the safety devices, 
which are provided both in the conductor system as also 
on the car, give only an illusive protection, and, on the 
other hand, because the wearing properties of the road 
contacts, together with their switching apparatus embedded 
in the track, are very insufficient, consequently necessitating 
heavy expense for control and repair. If one subjects the 
safety devices employed in the Diatto system to a thorough 
scienfific investigation, one is bound to come to the con- 
clusion that the arrangements adopted for preventing a 
stud from remaining under current do not ensure safety to 
the publio traffic. have already proved this by experi- 
ments on the Diatto line in Tours in 1899. 

The safety device on the car consists of an earthed 
safety chain attached to the end of each car, which should 
make contact on each stud and make a short-circuit in the 
event of the same being still under current. By means of 
this short-circuit a fuse, which is inserted in the supply 
circuit, should be blown. It was assumed that this arrange- 
ment was ample to secure safety, but experience has shown 
that this device, instead of protecting, more often than not 
introduced a menace to the working of the system and the 
safety of the public. The following will make this clear : 
Assuming that for some reason or other that a stud remains 


under current and that the safety ehain makes contact with 
this stud, then undoubtedly a short-circuit will result; but 
it must not be assumed that the fuse will be blown thereby, 
as the time in which the car, or rather the safety chain, 
remains in contact with the stud under current is so 
short that it is very seldom that the fuse melts unless 
it is proportioned to blow at a very small current. 
If, however, the fuses are made of small section, then they 
are continually blowing whenever there is an excess of 
current, such as, for example, when the car starts with a 
heavy load or on a gradient, and the consequence of this is 
unavoidable interruption of traffic. In most cases, however, 
the fuses do not melt, but only a momentary short-circuit 
takes place, and the faulty stud remains under current 
ins of being cut out of circuit. 

In all magnetic surface-contact systems the breaking of 
the circuit at the switch only takes place after the skate 
has left the stud: Under the action of gravity retarded 
by residual magnetism the switch contacts only separate 
slowly, and nearly always with a certain amount of 
sparking—namely, due to a usually small. surface leakage 
from stud to rail. The greater the amount of surface 
leakage the greater will the sparking at the switch be, and 
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Fic. 1. —Section of the Lorain Contact Box. 


the longer the arc between the switch contacts. The 
consequence is that the stud remains under current for a 
longer or shorter time—under certain conditions con- 
tinuously—after the car has passed. This evil may be, 
indeed, increased by the above-mentioned earthed safety 
chain. 

It would be going too far to point out all the failings 
which are inherent in magnetic surface-contact systems. 
The various misadventures with the Diatto surface-contact 
system and its removal from the streets of Paris give the 
best proof possible that systems of this kind have proved 
to work unsatisfactorily in practice. In l'Industrie Electrique 
I have at the same time reported fully on the magnetic 
surface-contact systems. In spite of these unfavourable 
experiences, still further attempts have been made with 
surface-contact systems of this class—viz., those in which 
the switches (the moving portion) are placed in the track 
itself. For example, the construction of the Lorain 
system (Fig. 1), which is most similar to that of the Diatto 
system (Fig. 2), and in principle the same. It is only a 
constructional alteration. By arranging the contacts one 
above the other the same mistake has been made as in the 
Diatto system. So far as the movable contacts are con- 
cerned, was it expected to gain a particular advantage 
through effecting the limitation of movement by means of 
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& flat spring in comparison with the Diatto system, where 


the movable contact is put into a tube filled with mercury, 


or did the inventor cherish the opinion that the faults of 
this system would be obviated by carrying out the cable 


connections of the contacts in a different way ? 


The distance between the carbon contacts in the switches 
is, indeed, a little greater, and the case in which the switch 
is enclosed is made entirely of insulating material, and is 
somewhat larger, so that the unavoidable arcing which also 
takes places with this system may require somewhat longer 
time to produce the destructive effect on the walls of the 
enclosing chamber—that is, till the conducting path between 


the top and bottom carbon of the switch has been completed. 


The connections between the feeding cable and the contact 
apparatus are somewhat better designed than with the Diatto 
system, but these modifications are not in any way sufficient 
to remove the defects inherent to a magnetic surface-contact 
system. The main fault in such a system is the fact that if 
after inspecting as witch the top plate should not be replaced so 
as to becompletely watertight, such an apparatus may become 


filled with water ; a very small amount of moisture, how- 
ever, is necessary to cover the inner walls of the switchbox, 


and such an apparatus very soon becomes charged, because 


the bottom portion of the box is in continuous connection 


with the supply cable, the current leaking from the lower 
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Fid. 2. — Section of the Diatto Contact Box. 


to the upper contact, which is connected to the stud, 
through the moisture. It was, in fact, demonstrated in 
Wolverhampton, on the occasion of the tests made by Mr. 


Lea, that a large number of the contacts had got under 


current owing to water getting in in this manner, the 
potential of different mada varying from 1 to 100 volts. 
It was, therefore, quite natural that the vehicular traffic 
avoided the track. 

As may be seen from the report of Mr. Shawfield, the 
borough electrical engineer of Wolverhampton, the costs of 
maintenance with the Lorain system are extremely high. 
It is hardly to be expected that they should be otherwise, 
as the inspection and maintenance of the studs is & very 
inconvenient and time-consuming process, when it is 
remembered that the apparatus cannot be inspected during 
the traffic hours. One ie obliged, therefore, to make 
permanent inspections, as it is impossible to decide with 
certainty, in consequence of the sparking, in what time an 
apparatus requires re-examination. 

Anyone who has seen in Paris the itinerant tester on 
the Diatto lines, with its complicated and time-consuming 
work, will certainly have realised that a system calling for 
such expensive attendance and maintenance is for this reason 
itself unsuitable for regular work. The charges for repair, 
however, are still considerably higher than the cost of 
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inspection and control. This refers more particularly 


to the stud installation in the track. It was 
to be anticipated that the road studs of the Diatto 
system would have to be replaced very shortly, 


owing to the fact that the material of which they were 
composed being for the greater part only asphalt, which 
possesses too small a power of resistance for street traffic. 
Had the road studs been made of heavy and hard granite 
blocks, which would have remained unaffected by the 
vehicular traffic, then a considerable saving in maintenance 
charges would no doubt have been obtained. It was, how- 
ever, scarcely possible to do this in the case of the Diatto 
system, inasmuch as the magnet wings, B B, embedded in 
the centre of the road studs do not allow of the latter 
being made from one block, and it therefore being neces- 
sary to prepare a casting from some insulation material 
which naturally possesses insufficient durability. It is 
scarcely possible to use hard blocks of natural stone as 
protection material round the switch boxes for such systems 
in which the switches are placed in the track under the 
contact studs. On the one hand, the making of a hollow 
place in the stone to take the apparatus is very difficult and 
expensive; on the other hand, this large space in a stone 
considerably affects its rigidity and strength. The manufac- 
ture of the road studs from artificial stone—for instance, 
from reconstructed granite—has also not been accompanied 
with the desired success, as the experiments have proved 
that this material, although a good insulator, possesses, in 
comparison with natural granite, much too low a wearing 
resistance for heavy road traffic. 

The eases in which the switch apparatus are enclosed 
require themselves rather too much space, quite apart from 
the installation of the protection covers for cable connec- 
tions, which have to be most carefully carried out in order 
to protect the cables from injury and from damage through 
dampness if permanent current losses are to be avoided. 
The installation of the switch apparatus in the roadway 
makes it essential that the cases should always be her- 
metically sealed, as otherwise air will enter and the inner 
walls sweat if temperature changes occur, and the appa- 
ratus thus being left alive.“ As the report on 
the Wolverhampton tramways shows, 2,296 of the 
6,212 boxes were in good cordition, whereas 2,479 were 
slightly injured and worn, the remaining 1,464 being, on 
the other hand, much worn and injured. It is no easy task 
for a tramway manager to keep in good condition a lot of 
separate road contacts with their switching apparatus, and 
to exercise continual control over them, when one takes 
into account that any contact can be left under current if 
through the carelessness of workmen it is not properly 
sealed. It is and will always remain a difficult matter to 
secure satisfactory results if a system is not more or less 
“ fool proof "—that is to say, where one is entirely dependent 
upon the careful working of the staff in carrying out the 
installation or in the control of same. The replacement of 
damaged road contacts is, however, not only extremely time 
consuming, but also expensive if one takes into consideration 
that these expensive and complicated road contacts have 
only a short life. It will frequently happen that the 
switching apparatus is still in a serviceable condition while 
the road contacts are worn out, or that the road contacts 
are still in a good condition, while the apparatus require to 
be repaired. It will, however, very seldom occur that both 
parts have to be changed at the same time. The combina- 
tion of road contacts with the switching apparatus is to be 
thoroughly condemned for economical and technical reasons, 
and can never show good results. Furthermore, it is not 
possible to obtain a saving with this system in the 
maintenance even if the construction of the top plate is 
changed. 

The maintenance of the electrical portion of the equip- 
ment in the magnetic surface-contact system is far too high 
in comparison with other systems; the rather high weight 
of the current collector fitted with the heavy magnets and 
the lack of sufficient flexibility of the collector necessitates 
the latter being pressed comparatively hard on the contact 
studs in order to ensure a proper contact. In conse- 
quence of this an excessive wear of the collector will 
take place, involving not  inconsiderable expense, 
especially as it is necessary in order to secure safety 
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in working to use only non-magnetic material for the 
collector. The use of non-magnetic material for the 
collecting skate, however, does not, as experience has 
shown, entirely prevent breakdowns and disturbances 
caused by short-circuits at crossings and turn-outs. It has 
been proved that such points are always a source of 
disturbance, as the two lateral rails forming the poles of 
the magnets attract very often pieces of wire and iron, and 
coming at the same time into touch with the non-magnetic 
part—viz., the collector—cause short-circuits when passing 
crossings and turn-outs. 

Apart from the cost of maintenance accounted for by 
the mechanical wear of the collector, the losses of energy 
causes by the carrying of the weight of the collector and 
by the magnetising of the magnets have to be taken into 
consideration. Furthermore, the maintenance of the 
accumulator battery provided in each car is an item which 
cannot be set aside, as in larger plants daily examinations 
and attendance to the batteries is unavoidable, in spite of 
the fact that the recharging of the batteries during daily 
service is effected automatically. 


Fie. 


In making a comparison between the two systems, Diatto 
and Lorain, one will arrive at the conclusion that better 
results hardly can be anticipated from the latter so long as 
the fundamental faults of the system are not removed. 
These faults include, firstly, insufficient safety for the public 
traffic owing to the ineffectualness of the safety device, and, 
secondly, the high maintenance charges for the track work 
in consequence of the great wear of the contact studs with 
their apparatus and the time-consuming inspection required 
owing to the non-sparkless working of same. 


PINO’S HYDROSCOPE AND THE EFFORTS OF HIS 
PREDECESSORS. 
BY DR CARLO IBERTI. 


The first invention of the genre of Cav. Pino’s hydro- 
scope I consider worthy of some attention is an English 
one relating to means for visually examining the submerged 
portions of ships’ bottoms or the surfaces of other structures, 
either submerged, or in mines, or in any other place difficult 
of access. It consists of watertight tubular apparatus 
furnished at its lower extremity with means for projecting 


a powerful beam of light, and provided internally with 
mirrors or prisms arranged in such & manner as to reflect 
the representation of the object examinéü to the opposite 
end of the tube, the latter being of such a length as may 
be neeessary. 

In the drawings Fig. 1 is a part longitudinal section 
and side elevation of the apparatus adapted for examinin 
the under side of a ship. Portions of the tube are remov 
for the purpose of rendering the figure compact, but the 
length of the tube will be varied according to the con- 
ditions prevailing in the particular use to which the 
apparatus is applied. Fig. 14 is a plan of the lower 
extremity of the tube, and Fig. 1B a transverse section 
of the means for projecting a beam of light upon the 
surface to be inspected, for reflecting such surface and for 
maintaining both the outer glass and the mirror clear. 
Fig. 1c is a plan of the upper extremity of the tube 
showing the top plate for carrying the eye-piece. Accord- 
ing to the method illustrated, the apparatus comprises a 
watertight tube, A, which is swung over the vessel's side; 
the nid tube being furnished at its upper extremity, B, 


1. 


with an eye-piece and lenses. The tube, A, is preferably 
made in lengths, thus being capable of elongation, by 
inserting the requisite number of lengths, to any desired 
extent. To the lower end of the vertical portion of this 
tube, À, is arranged, approximately at right angles, another 
tube, Al; a reflector or mirror being placed at a suitable 
angle, preferably 45deg., in the junction piece, C, of the 
two tubes. The tube A! is built up in sections in a 
similar manner to the depending tube, A. The outer 
extremity of the horizontal tube, Al, is furnished with a 
number of incandescent electric lamps, D, for e 
the under side of the ship. The lamps are arrange 

within the tube if preferred. The end of the tube 
A! is sealed by means of an outer plate of glass, E; 
F is a mirror or reflector arrranged at right angles, 
or approximately so, to the mirror or reflector in the 
junction piece, C. The inner side of the glass, E, and the 
surface of the mirror, F, respectively are maintained in a 
clear condition by wipers, E! and F', the travel of the 
wiper Fi being longer than that of the wiper El. These 
wipers are preferably actuated through a system of 
differential pulleys. To the spring roller, e, is attached 
one end of a cord, , a portion of the cord being wound 
upon the gaid roller, while the other end of the cord e! is 
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secured to the wiper E!. From the other side of the 
wiper, other cords, e? e?, pass round, and are attached to 
suitably sized puMeys, e$ e°, mounted upon a shaft, e*. 
From a . pulley, &, is led a cord, es, which passes 

und guide pulleys, ¢’ es e°, to the wiper F!, to which it is 
diet qu The wiper is, by means of cords, f? f?, con- 
neoted with rollers, f f, mounted upon a transverse shaft, f!. 


The wipers thus connected are operated simultaneously 
from the deck of the vessel whence observation is being 
conducted by means of the main cord, f?, the latter 
passing round a guide pulley, f*, to a central pulley, f°, 
coun which it is wound and to which its end is secured. 
Upon the release of the cord f?, after the wipers have 
been drawn over the respective surfaces to which they 
pu both wipers are returned to their original positions 

y means of the spring roller, e, and cords, el and . The 
wipers are respectively mounted upon guide rods, ele and f*. 
The other surface of the glass, E, is cleaned by streams of 
water, which issue from perforations in a tube, E?. GG are 
rollers for protecting the outer glass from eontact with the 
surface under observation. H H are the terminals of the 
conductors for the electric lamps. The wipers are made of 
any suitable material, such as rubber, sponge, or fibrous 
material. For examining the side of a vessel, the tubular 
portion of the apparatus is straight, the illuminating head 
only being turned at right angles, while for examining a 
ship's bottom the tube itself is bent as already described, 
and terminates in a head adapted to project the beam of 
light upwards. For other uses, as for examining a ship's 
hold, the tube is bent at any other angle or its axis is at 
right angles to the face of the illuminating head. The 
apparatus idi been swung over the side of the vessel, 
the illuminating head is caused to approach either the keel 
or the bilge by suitable means, such as a bell-crank 
lever, fulerumed against the side of the vessel, one arm 
engaging with the tube, while the other extends outwards, 
aad has attached to it a guy rope, which leads to a windlass 
on board. By hauling on the guy rope, and thus turning 
position, the illuminating head approaches the bilge. The 
apparatus is fitted internally with lenses of a character 
adapted to condense the beam of light and to transmit the 
same in parallel rays to the observer at the surface of the 
water or other point of observation. 

An American also invented and constructed an instru- 
ment of this kind. It is a submarine telescope, designed 
primarily to assist in finding articles lost in relatively 
shallow waters, and embraces the idea of providing the 
lower section of a telescope with a pivotally supported 
lighting means and means for lengthening or shortening 
the adjustment of the telescopic sections. The details 
in the construction and operation of the several parts 
of the telescope will be apparent from an inspection 


of the drawings. Fig. 2 is a side elevation of the 
complete device; Figs. 24 and 2B are sectional views 
on the lines X X and Y Y respectively ; and Fig. 2c 
is a vertical sectional view of the lamp Y Referring 
more specifically to the drawings, À B C designate the 
telescopic sections of a telescope of any usual construction. 
Near the end of the lowermost section, A, is secured 


U-shaped bracket, a, its arms being extended outwardly, 
as at al. In suitable apertures, a?, in these arms a rope or 
cable, D, is secured, the same extending upwardly around 
the winding drum, E, pivotally supported in the projecting 
arms, C, of the U-shaped brackets, c!, secured near the 


upper end of the section C. As this drum is operated in 
one or the other directions, the sections of the telescope 
wil be drawn together, so as to shorten the same, or 
permitted to drop and lengthen the same. Pivotally 
supported in the extensions, al, of the bracket, a, is a lamp, 
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F, ef any desired type, receiving its power through a 
suitable flexible conductor, f, passing through guides, 
f! on the respective sections and leading to a source 
of supply. The lamp is protected by a metallic or 
other. casing, G, preferably bell-shaped, having a suit- 
able aperture, g, at its top for the passage of the flexible 
conductor, f, and a screw-threaded cap, g!, adapted to 
engage the sorew-threaded extension, 92, in the lower 
portion thereof. This cap is provided with a glass or 
other transparent central portion, 95, to permit light from 
the incandescent lamp to pass these through. The cap is 
provided also with a rubber gasket, gt, to prevent the 
passage of water into the casing. The interior of the 
casing is highly polished, and by reason thereof and its 
peeuliar configuration an effective reflector is provided. 


( To be continued. ) 


€ mr are —ÀÀÀÀ 


THE ELECTRIC GENERATING STATION OF THE 
FUTURE.* 
BY A. W. WHIELDON, MEMBER, 


To men dealing with schemes of large public utility it is an 
imperative duty to look beyond mere present-day requirements 
to the probable needs of future generations. As we have been 
“ heirs of all ages, it becomes us to bear well in mind that the 
condition of the legacy is its improvement. We must add to the 
knowledge of our forefathers ; we must improve on their 
methods; we must conserve the capital of the nation, and 
bequeath to posterity a ter heritage than we recelved. 
Such a purpose is utilitarian, but not utopian, and I hope to 
show that it is possible from a scientifio point of view, .and 
essential for the well-being of the nation from an economic 
point of view. 

In connection with our limited coal measures, the electric 
distribution of power becomes a question of national import- 
ance, and the key for the solving of its problems can only be 
supplied by the electrical engineers of to-day and to-morrow. 
So rapid are the changes that are taking place as development 
follows development, that I think a time is not far distant when 
economy will require the linking together of the scattered 
installations in our business centres, so that each may form a 
part of a concrete whole. To the successful accomplishment of 
this end, it is most desirable that the present-day installations, 
when carried out, shall be as far as possible uniform with those 
already existing in the surrounding districts. This linking 
together, this centralisation, with a general feeding from a 
common source, has a moat important bearing when the wastage 
and diminution of our coal supplies is taken into account. The 
attention of the electrical profession is at the present moment 
being concentrated on the problems involved in the supply and 
transmission of power over long distances. It is but 12 years 
since the Lauffen-Frankfort line was inaugurated, carrying 
currents 112 miles, yet in these 12 years such progress has been 
made that electricity is now the best means known for the 
economical conversion and utilisation of energy from the water- 
power and coal-bearing centres. 


CoaL SUPPLY. 


Most of the great commercial nations of the world are blessed 
with a plentiful supply of water power, which they are not slow 
to make use of for industrial purposes. Nature, in bestowing 
her gifts, has, practically s g, neglected us in this respect, 
but she has given us a good coal supply. Fortunately for other 
countries, their power may be considered, humanly speaking, 
inexhaustible. Unfortunately for us, our power is of the 
exhaustible kind, and under these conditions of working it 
behoves us to take every care that our capital is used in the 
most economical manner. We are, metaphorically speaking, not 
only feeding on our own flesh, which cannot be avoided, but 
we are also selling to other countries national assets, which we 
shall have to buy back in future years at an enhanced value. 
It may be argued that nature will provide some other means 
of developing power when our coal is exhausted. Do not let 
us blind ourselves, for we cannot rely on such a remote 
possibility. A wise man provides for his future in dealing 
with his personal matters, and as it is with individuals, so it 
must be with nations. Our coal being of an exhaustible nature, 
becomes the predominant factor in the conversion of power for 
industrial purposes. Hand labour we shall always have, so 
that from a national standpoint the best results are those which 
obtain the largest amount of work from a given expenditure 
of fuel. 

The coal curves and diagrams shown have been calculated 


* Paper read before the Dublin Local Section of the Institution ot 
Electrical Engineers, April 24. 


from the various Board of Trade returns and from the 
researches of competent authorities. They are based on the 
assumption that we cannot mine to a greater depth than 
4,000ft. We have no shafts at present working at or near 
this figure, but experience gained so far would limit us to 
this depth. 

The Dukinfield Colliery runs to 2,500ft., and the Rose Bridge 
Colliery, Wigan, to 2,450ft. In the first-named pit the increase 
of temperature has been found to approximate to ldeg. F. for 
every 88ft. descended, and in the latter case to ldeg. F. for 
every 54ft., but in general the increase is found to approximate 
to Ideg. for every 60ft. Moreover, the temperature question 
is not the only limiting consideration; the inorease in pressure 
on the workings has also to be taken into account. With 
material of an average weight of 80lb. to the cubic foot the 
preesure at a depth of 4,000ft. would approximate to one ton 
on the square inch. In the Dukinfield Colliery the workings 
have been crushed in when arched over with four thicknesses of 
brickwork, and a 12in. square cast-iron column supporting a 
7ft. span snapped in two. With these difficulties at 2,500ft., I 
think another 1,500ft. may be considered a good allowance for 
possibilities. 

Many estimates have been made as to the probable life of our 
coal measures, varying from 250 to 1,000 years. Some 25 years 
ago Mr. Price Williams estimated the life as 360 years, basi 
his calculations on the assumption that the output woul 
increase to 270,000,000 tons per annum in 100 years from that 
time, allowing for the decrease in the ratio of jinorease of the 
country’s population. He also made another estimate on the 
assumption that the output would increase by an average of 
three million tons per annum per annum, as it done for the 
14 years ending 1871. On this basis the output would have 
amounted to 415 million tons per annum in 100 years, and the 
supply would have lasted 276 years. These estimates are g ven by 

ward Hall (a recognised authority) in his work, ** The Coal- 
fields of Great Britain,” fourth edition, 1881. We have now 
had another 20 years' experience, and we find that whereas the 
inorease in output during the period 1859 to 1879 averaged 
3,000,000 tons per annum, the inorease from 1879 to 1899 
averaged 4,000,000 tons, a figure in excess of that allowed in 
Price Williams's estimates. 

Hall gives us the quantity of coal known to exist in the 
United Kingdom in 1880 as 79,009,000,000 tons, and concealed 
measures above the 4,000ft. level at 56,273,000,000 tons, figures 
generally accepted as being correct, as they are calculated from 
those given in the Royal Commission report of 1870. Usin 
these particulars I have worked out an exhaustive table (No. 1 
showing how, if the output increases during the coming years 
d iol as It. has done during the past 40 years, our known 

measures will be exhausted in 120 years' time. If the con- 
cealed measures are included, the limit will be reached in 160 
years. There is also a second table showing the rate of 
exhaustion on the basis of a steady increase of output main- 
tained at 4,000,000 tons per annum only. Taking the 18-year 
period from 1885 to 1900 the annual home consumption 
increased by 19:5 per cent., while that for foreign consumption 
increased by 98:3 per cent., showing that it is the foreign 
demand that is likely to make the greatest inroad on our 
resources in the near future. 

One can hardly believe that the present ratio of increase is 
likely to be maintained ; coalfields will undoubtedly be opened 
up abroad, and countries like France ard Germany will probably 
cease to buy in increasing quantities. Still, on the other hand, 
it must be remembered that a remarkable development is 
coming in connection with the opening up of new countries. 
Our coal, especially the Welsh steam, is of a quality greatly in 
favour, and these new lands are likely to tax our resources to 
the utmost. Although it may be well said that the increase of 
price as the commodity becomes more scarce will restrict the 
output, yet I consider sufficient cause can be shown to force 
the husbanding of our resources. While it is a Government's 
duty to deal directly with the foreign demand, it is that of the 
electrical profession to teach the methods they know of for 
economising the home consumption. 


EXHAUSTION TABLE No. 1.—OCalculated on the Basis of the Ratio 
of Increase during the past 40 years being maintained in 


future years. In millions of tons. 

Average Twenty Known 

Period. increase per years’ Year. stock 
annum. output. available, 
From 1859 to 1879 at 2°95= 2,215 to end of 1879, leaving 79,009 
„ 1879 „ 1899 , 4'09— 3,507 j 1899 „ 75,502 
» 1899 „„ 1919 ,, 5 = 5,400 ji 1919 „ 0,102 
„ 1919 ,, 1959, 6 = 7,600 ji 1939 „ 62,505 
„„ 1939 ,, 1959,, 7 10, 200 » 1959  ,, 502 
„ 1959 ,, 1979 ,, 8 213, 200 i 197.9 „ 39,102 
„ 1979 , 1999 ,, 9 =16,600 si 1999 „ 22,602 
„ 1999 „ 2019 „ 10 20, 400 i 2019 „  *2,102 
„ 2019 „ 2039 „ 11 24, 600 i 2039 „ 85, 502 
„ 2039 „„ 2059 „ 12 S229, 200 js 2049 „, 4,302 


* Plus 56,000 millions of tons concealed stock. 
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ExHAUSTION TABLE No. 2.—Calculated on the Basis of the Present 
72 5 of Increase, taken at 4,000,000 tons per annum. In millions 
of tons. 


Average Twenty Known 
Period. increase per years Year. stock 
annum, output. available. 
From 1859 to 1879 at 2°95 = 2,215 to end of 1879, leaving 79,009 
„ 1879 ,, 1899 , 4°09 = , ,» 1899 »" ,502 
» 1899 „ 1919 „ 4 = 5,200 i 1919 „ 70,302 
» 1919 „ 1939 „ 4 = 6,800 sí 1939 „ 63,502 
» 1939 ,, 1959 ,, 4 = 8,400 M 19589 „, 85, 102 
„ 1959 „ 1979 „4 = 10,000 5 1979  ,, 45,102 
„ 1979 „, 1999 „ 4 =11,600 9 1999 „ 33, 502 
», 1999 „ 2019 „4 = 13,200 ES 2019 „ 20,302 
» 2019 „ 2039 „ 4 = 14,800 ii 2059 „, 55, 502 
» 2039 „ 2059 „ 4 = 16,400 is 2059 „ 46,102 
„ 2059 „ 2079 „ 4 = 18,000 ji 2079 5„, 21,102 
» 2079 , 2099 51 4 19, 600 » 2099 » 1, 
» 2099 ,, 3019,,4 — 21,200 2119 „ — 


Plus 56,000 millions of tons concealed stock. 
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— — ———— 


the country in preventing the waste of its resources. The 
tharmal efficiency of the steam-engine is low enough at ita best, 
without introducing wasteful methods which can be avoided. 
Consider the difference between the amount of coal consumed 
to obtain a given power in the cases I have mentioned and 
that of one of the engines of the New York Edison Company, 
developing 5,500 h.p. at its most economical load, and con, 
suming but 124lb. of steam per electrical horse-power at the 
switchboard after taking condensing and auxiliary machinery 
into account. But this is not the lowest figure that can be 
obtained, and I have no doubt, as larger engines are installed, 
built on marine lines, a figure of 10lb. will be more nearly 
N 
have so far spoken of steam, but I am not forgetting that 
the gas-engine has economical claims. The thermal efficiency 
of the gas-engine is, to begin with, somewhat higher than the 
steam-engine. When using producer gas in the smaller sizes the 
saving is very marked, but in the larger it is not so great, but 
the capital cost per horse-power installed is less. Comparing 
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DIAGRAM A.—Coal Measures of the United Kingdom above the 4,000ft, Level. 


TABLE 5.—Interesting Coal Statistics. 
Total production, United Kingdom— 


1883 : 163,757,000 tons. 1900 : 225,181,000 tons. 
Exportation— 
1883 : 29,440,000 tons. 1900 : 58,405,000 tons. 


Home oonsumption — 
1883 : 154,297,000 tons. 

Value of coal raised— 
1885: £46,000,000. 1900 : £121,650,000. 


Chief Foreign Consumers (in tons) Patent Fuel and Coke 
included. 1892. A 


1900 : 166,776,000 tons. 


Steamers in foreign carrying trade 8,600,000 11,752,000 
Franoe ............ (—ÓÀ————— E 5,286,000 8,635, 

Gin: 8 5,719,000 5. 985, 000 
III/! ³ĩðAJ E E „760, 5,336,000 
DoD CT 1,500,000 3,229,000 
Seh EE Eee pa tine esed 1,601,000 3,048,000 
Din! ð 1,479,000 2, 125, 000 
Egypt EA 1,577,000 1,971,000 
Spali c ons ree Phor HERE EA EL EUR ,665,000 1,939,000 
NORWAY russ vexeosssersoietaecadeeeseeie aeons ss 892,000 1, 486.000 
BBl!!! A= Gaon 826,000 793,000 
Argentine Republic ........................ 656,000 771,000 
Other countries 7,488,000 10,826 000 


WASTEFUL METHODS. 


In addition to our largest owners of mills and engineering 
works, who have the necessary capital and technical skill 
available for the economical application of their power, there 
are a very large number of small and medium-sized industries 
where ignorance, or possibly want of means, prevents the beat 
use being made of their fuel. I know of a textile mill employ- 
ing 500 hands where portions of the shafting are still run 
in hardwood bearings, where innumerable gear wheels are 
employed on main line shafts, and where the loss between the 
engine and machines reaches as high a figure as 76 per cent. of 
the horse-power indicated, in addition to which the engine 
devours as much as 50lb. of steam per horse-power in a size of 
250. In another case a 55-h. p. engine was running at a quarter 
of its full load and consuming 70lb. of steam per indicated 
horse-power. Now, there are many cases such as these where 
the electrical engineer can step in and provide energy from a 
public source at a price that will benefit the manufacturer, earn 
a good dividend for the supply authority, and materially assist 


the work obtained from the coal in the largest sizes of steam 
and gas engines built for electrical purposes, the latter working 
with producer plant and the former with the most efficient 
steam-raising appliances, and at their most economical loads, 
the steam-engine will give us an electric horse-power at the 
switchboard for about 2lb. of coal fired, while the gas-engine 
wil do the same work at about llb. Although there is this 
economy in the use of a gas-engine, I have assumed for the 
purposes of this paper that steam-engines will be employed in 
the near future for electrical distribution on a large scale. 
There seems a likelihood of its being eventually drivea from 
the field. But not yet. Considerable improvement will be 
necessary to enable the gas motor to deal satisfactorily with 
alternate-current generation, which of necessity we must use 
for long-distance transmission of power. Regularity of drive 
is of primary importance. There is the liability to premature 
ignition and the general governing difficulties to be overcome, 
which are not perhaps conditions of first moment in the driving 
of machinery for many industries, but which are vital where 
electric generators are concerned. 

So far I have briefly indicated the wastage that is taking 
place in our factories and workshops, but when we consider 
also the quantities of coal lost in the pits, the slack thrown on 
one side, and the wastage in railwsy transit, I think we may 
well question whether much more than 5 per cent. of the 
stored-up energy has been utilised from a so-called worked-out 
coal area, which could have been obtained by the use of the 
most scientific and up-to-date methods of conversion. 


HiGH-TENSION TRANSMISSION LINES. 


Now, although there are and will be many differences of 
opinion as regards the types of plant most suitable for employ- 
ment in the generation of high-pressure currents and their 
conversion for power purposes, it is pretty well agreed that 
these high-pressure currents are à necessity, and that the best 
way of conveying them is by the overhead transmission line. 

Before going further it will be interesting to note a few of 
the latest developments abroad in this direction. 

There is the well-known Niagara plant in the United States, 
approximating to 105,000 h.p., for use in Buffalo, 25 miles 
distant, and in the districts adjacent, the units being of 
5,000 h. p. each. On the Canadian side of the falls 50,000 h. p. 
is being installed in units of 10,000 h.p. each. The chief 
interest in the latter installation centres in the high pressure 
to be used—60,000 volts—the power being conveyed to Toronto, 
90 miles distant, ` 
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Oaklands (California) has a system conveying currents a | rial and a large variety of wheels, stones, and grinders for all 


distance of 140 miles at 40,000 volts for lighting and mining 
purposes. 

Shawingan Falls to Montreal.—A line 85 miles long trans- 
mitting power a distanoe of 85 miles at 40,000 volts. 

Anje (France) has a transmission line conveying power at 
20,000 volts a distance of 105 km. 

Steam generating stations are being built on an increasingly 
enlarged scale, notably that of the Third Avenue Railway Com- 
pany, New York, for an ultimate capacity of 100,000 h.p. in 
units of 4,500 h.p.. with an overload capacity up to 7,000 h.p. 
The New York Edison Company have installed engines in 
their Waterside station of 5,500 h.p., with an ultimate capacity 
of 10,000 h.p. 

Long-distance transmission lines up to the limits I have 
mentioned appear to be more conspicuous by their presence 
than their absence in other countries, while in Great Britain 
the reverse is the case. We have as yet done little or nothing 
in this direction. We have no overhead high-pressure lines, 
but are restricted to the use of cables, which means large 
capital outlay as compared with the methods adopted else- 
where. These overhead lines are a necessity, but the ory of 
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** danger to the public” is continually raised. Other countries 
have not found this danger to exist, and, as a fact, personal 
accidents due to these lines breaking down seem difficult to find. 
I have been informed on the most reliable authority that on the 
Milan transmission line, conveying some 13,000 h.p. 30 miles 
fromthe Adda Falls at Paderno at a pressure of 13,500 volts, with 
550 line standards and 10,000 porcelain insulators in operation, 
there has not been a single case of an insulator breaking down 
or of a line falling since the system was set to work some years 
ago. Certainly every care was taken in erection, all insulators 
were tested under severe conditions to 60,000 volts to earth ; 
but surely we will not admit our inability to do as good work 
as is done in Italy. The truth is that these lines are safe when 
properly constructed. They should, and will eventually, be 
encouraged when the inherent conservatism of our Govern- 
ment has in some measure been overcome. I do not contend 
that it is desirable to carry these overhead trunk mains through 
our cities, where we have too many overhead lines at present. 
No, the currents would be transformed down, if necessary, to 
lower pressures in one of the suburban districte, and taken by 
means of cables to the distributing centres. The Board of 
Trade are well able to see that they are made perfectly safe, 
and that suitable earthing devices are provided, arranged to 
act automatically in the exceptional case of a wire breaking. 

If it is a mistake to move too fast ahead, it is also a mistake 
to go too slow, as I think it may be assumed we are doing, 
when I note that one Continental engineering firm alone has 
installed over,250,000 h. p. of these high-pressure up-!o-date 
systems, whilst we have practically nothing to set against it. 
The argument can be raised that water-power development 
abioad accounts for this great progress. But I contend that 
these transmission lines are of equal importance to this country 
when the question is considered in connection with that of fuel 


economy. 
(To be continued.) 


CRYSTAL PALACE. 


At the International Engineering, Machinery, Hardware, and 
Allied Trades’ Exhibition, open just now, we noticed a very 
complete exhibit of the Polishers’ Supply Company, 27, Chan- 
cery-lane, London, W.C. (who are the sole agents for the United 
Kingdom for the Carborundum Company, Niagara Falls, N.Y., 
U. S. A.), including some beautiful specimens of the raw mate- 
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ds of machinery. l 

The Sir Hiram Maxim Electrical and Engineering Company, 
Limited, exhibit their Maxim lamp, and a preparation called 
** Voltoids," which is meant to supersede crushed salammonio 
for electric batteries. 

The Sunderland Forge and Engineering Company, Limited, 
Pallion, Sunderland (London agent, Herbert W. Umney, 
A. M. I. E. E., M. I. Mech. E., A. M. I. C. E., 46, King William- 
street, London, E. C.), show their No. 5 patent portable electric 
circular saw bench. This machine is a handy and useful tool 
for shipbuilders, colliery owners, engineers, timber merchants, 
and others, possessing, as it does, advantages for working under 
conditions where an ordinary saw could not be employed. The 
machine is mounted upon wheela, which may be either flanged 
or plain. A most important feature is the introduction of a 
turntable on the framings, by means of which the top part of the 
machine can be swung round to any angle without changing the 
position of the base of the bench. By this means a cross-cut can 
be taken, when otherwise want of apace would prevent long 
pieces being handled. For use on board ship when laying 
ceilings, etc. The electric motor for driving the saw is of the 
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Sunderland Forge Company's Pallion multipolar continuous- 
current enclosed type, and specially designed to take up as 
little room as possible. It is hung on the underside of the 
table of the bench, and thus quite out of the way for cross- 
cutting. The motor is built with a view of standing all shocks 
and frequent heavy loads incident to cutting timber. The 
armature core is built of Swedish charcoal iron discs. The two 
bearings of the motor are of self-oiling type, lubricated by loose 
rings revolving on the shaft. The starting switch is under the 
table, and in this case is fitted a double-pole main switch with 
fuse. The starter itself is fitted with no-voltage release and 
automatic overload cut-out as an extra protection to the motor. 
There are six sizes of these saw benches, the one exhibited 
being the largest size. The benches are made by Messrs. John 
McDowall and Sons, of Johnstone, and the motors are made by 
the Sunderland Forge and Engineering Company, Limited, at 
their works at Pallion, Sunderland. 

Messrs. Isaac Storey and Sons, Limited, Manchester (London 
agent, Herbert W. Umney, 46, King William-street, E.C.), 
exhibit their standard steam-driven twin pumps used for con- 
densers. These are of the Edwards's patent single-acting 
vertical type, 10in. diameter by 10in. stroke. The casing is of 
hard cast iron, with large hand-hole on the side through which 
the valves can be examined and replaced, and with suction and 
delivery branches. Barrel, piston liner, gland brushes, valve 
grids, and guards are of best gunmetal, the piston rod of forged 
manganese bronze, the valve plates of Kinghorn's metallic. 
Automatic relief valves of gunmetal are fitted to barrel. The 
internal bolts, studs, and nuts are of naval brass or gunmetal. 

Messrs. Ernest Scott and Mountain, Limited, of Newcastle- 
on-Tyne, show a multipolar motor, Class F, No. 18, exhibited 
in conjunction with the Consolidated Pneumatic Tool Company's 
compressed-air machinery, capable of giving 70 h.p. at 660 
revolutions per minute when supplied with current at 100 volts. 

Among the other exhibits we note those of the Brockie-Pell 
Arc Lamp, Acme gas lighters, electrical and mechanical 
novelties by Mr. J. Jackson, 28, South Anne-street, Dublin, 
and a case containing miners’ lamps, and accessories for opening 
the lamps and lighting the same by means of an electric battery, 
by Messra. Evan Thomas and Williams, safety lamp manu- 
facturers, Aberdare. 


Book Eeceived.—From the Technical Publishing Company we 
have received Mr. Wm. Dyson Wansbrough’s work on The Propor- 
tions and Movement of Slide Valves.” The published price is 4s. 6d. 
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ANTI-MUNICIPALISM. 


It is with considerable reluctance that we reply to an 
article in the Electrical Review of May 22. We fail to find 
any definite statement in the article, but it is full of 
innuendo and imputation. It seems to us that a technical 
paper possessing a reputation might employ itself in better 
work than an attempt to discredit a contemporary ; but if 
such is its rôle, it should be sure of its facts, and should 
itself have a policy not open to adverse criticism. Our 
only reason for replying to the Review is that we will 
not permit false accusations to be made. If our con- 
temporary is as eager to ascertain the truth as we 
are, it will have something else to do than to 
twist words or impute motives. Taking the Revew’s 
remarks seriatim, we made certain claims a8 to the argu- 
ments used by present-day anti-municipalist&. The belief 
or unbelief of our contemporary is immaterial so long as 
it gives no proofs of prior usages of the arguments we 
elaim to have been the first to advance. What we stated 
of eur contemporary and of the Times last October is 
perfectly true. . Damnatory criticism of exceptional cases 
ought to be avoided except when the cases are criticised 
for their own results, and the conclusion cannot, and ought 
not to, be applied generally. Our contemporary, if it did 
anything at all, applied the conclusions it obtained from 
single cases to municipalisation generally. Its second para- 
graph is merely a reproduction of claims we have made. 
Our contemporary does not deny. our claims directly—only 
quotes in such a manner as to infer they are false. Pray 
show them to be false and we will acknowledge a mistake. 
As yet we believe ourselves to have originated the 
arguments generally used, and as regards the no-profit 
manifesto, our critics have only to give dates and the 
matter can be easily settled. Just a question concerning 
capital. Will our contemporary tell us the total company 
capital subscribed since 1880, and the total municipal 
capital obtained since that date for electrical operations, 
and tell us which capital has been most usefully 
employed! Our idea is that the public have been very 
successfully swindled by company-mongers since that 
date, far more so than by municipalisation. The next 
paragraphs refer to our articles of Oct. 17 last on electrie 
lighting returns. Are those returns correct, and were our 
deductions from those returns correct? Municipalities do 
not construct and reconstruct their capital accounts. They 
cannot; but a company can reconstruct as often as it likes, 
or as its shareholders like. Perhaps our contemporary 
will give us the benefit of its knowledge, add what 
it pleases to our figures, and give its own results. 
What we did was fully explained, and certainly served 
its purpose; hence these tears. It is singular, this 
method of attack. It is insinuated that certain figures 
cannot be compared because those relating vo London 
are left out. In most things the conditions existing 
in London are so entirely different from the ordinary 
run of conditions, that even the Legislature legislatee 
separately for London and the rest of the country. Lastly, 
we come to the old, old song, **depreciation." Here again 
there is no likelihood of agreement. We say—and say it 
as emphatically as we can—that compulsory repayment is 
compulsory depreciation. However, our definition of 
depreciation may not be that of our critics, so that until 
we are agreed upon a definition, argument is somewhat 
valueless. There is an American song or poem about a 
one-horse shay. This shay was so admirably built 
that it lasted without any one part going till the 
whole thing dropped to nothingness. We will give our 
contemporary every opportunity to explain or object, but 
these are our views. Assume money borrowed to build a 
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wall, borrowed for ten years, the argument being that the 
wall will last as a wall ten years. According to this view 
it deteriorates one-tenth in each year, and one-tenth of the 
money has, according to the terms under which it is 
borrowed, to be repaid each year. Is this one-tenth repaid 
the equivalent of depreciation, or what? At the end of 
ten years you have no wall and no capital account. Does 
any sane individual contend that if one-tenth more be put 
aside annually, and the total used to build a new wall 
at the end of the ten years, that the second amount is 
depreciation? If he does, we do not agree with him. 
Examine for a moment the books of a company using a 
mechanical apparatus costing £1,000, and deteriorating 
10 per cent. per annum—that is, having a life of ten years. 
Firstly, we get a perfect balance—value of apparatus 
= £1,000 = cost of apparatus £1,000. A year after we get 
value of apparatus £900, which does not = cost = £1,000. 
From profits we allow depreciation £100, and to get the 
balance we have value of apparatus £900 = cost as in 
books, £900. It does not matter one iota if the £100 is 
in hand and added to the £900 present value of plant, or 
if the £100 capital is repaid. It is depreciation all the 
same. There is one thing we may tell our contemporary, 
that although we disagree with municipal trading on 
pfinciple, if municipalities do trade and do good work we 
shall commend that work and the men responsible for that 
work with all the enthusiasm at our command. If our 
contemporary will investigate, it will find various tramway 
companies that neither repay capital nor depreciate to any 
practical extent, although the companies do not own per- 
petual running powers, as do the municipalities. We do 
not find our contemporary commenting on this, and 
evidently the sauce it serves with the municipal goose is 
not sauce for the company gander. 


FORTHCOMING EVENTS. 


FiipAv, May 29. 
Royal Institution.—At 9 p.m., the Prince of Monaco on The 
Progress of Oceanography.” 
SATURDAY, May 30. 
Royal Institution.—At 5 p. m., Prof. S. P. Thompson on The 
De Magnete and its Author.” (Lecture I.) 
THURSDAY, JUNE 4. 
Royal Institution. —At 5 p.m., Prof. J. A. Fleming on Electric 
Resonance and Wireless Telegraphy." (Lecture II.) 
Rontgen Society.—At 8.30 pm, ordinary meeting. Paper: On 
the Electric Field Surrounding the X-Ray Tube,” by the Rev. P. 
Mulholland, M.A. 


FRIDAY, JUNE 5. 
Physical Society.—At 5 p.m., at University College. Special 
78 Paper: Radio-Active Processes, by Prof. Ruther- 
ford. 


Hlectro-Harmonic Society. —At 8 p. m., Holborn Restaurant, 
concert in connection witli tlie International Telegraph Con- 
ference. 

Royal Institution. — At 9 p. in., Prof. H. H. Turner on “The 
New Star in Gemini.“ 

. Sarurpay, JUNE 6. 

Royal Institution. —At 3 p.m., Prof. S. P. Thompson on The 
De Magnete and its Author.” (Lecture II.) 

Institution of Electrical Engineers (Students' Section).— At 
10 a.m., visit to the works of Messrs. Elliott Bros, 


PERSONAL. 


The Barrow Town Council have increased the salary of their electrical 

engineer to £400. 
he Falkirk Town Council have increased the salary of Mr. 

M Millan, resident electrical engineer, to £200. 

The Llandudno Council have increased the salary of their electrical 
engineer, Mr. Morton, by £20. 

Mr. J. Stephen Souter has been elected an associate of the Institu- 
tion of Electrical Engineers. 

Mr. Arthur Moor Thompeon, superintendent of the signalling and 
electrical department of the London and North-Western Railway, has 
‘been given entire charge of the whole telegraphic work on the system. 
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CORRESPONDENCE. 


'! One man’s word is no man’s word, 
Justice needs that both be heard.’ 


TESTING. 


SrR,—Mr. Dalton, being convinced of the correctness of 
his test, feels justly annoyed that I have given no proof 
of my statement that it is absolute nonsense. I am sorry 
that I cannot see my way to do this; one is not inclined 
to argue with a man who states “two blacks make a 
white.” He may be interested to know that a test equiva- 
lent to taking the ‘resistance between two earth plates is 
made in every traction station in the United Kingdom 
once a month.—Yours, eto., A. J., S. 

May 27, 1905. 


[N.B.— This correspondence must now cease.— Ep., E. E.] 
— a saamaa a a 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the. attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose . should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


587. Describe, with detail sketches, what you consider to be best type 
of electric elevator, with special reference to the method of con- 
trol.—T. T. 


[In order to economise space contributors must confine 

their descriptions to one type of lift only.— Ep. E. E.] 

588. Describe the methods at present available for starting up single- 
pl«se motors. What are the connections of the phase-splitting 
devices ordinarily used '——E. W. 8. 

ANSWERS. 

Question No. 580.—1s heat ‘a better analogy for electricity than the 

time-honoured water analogy! ` 
Answer to No. 580 (awarded 78. 6d.).—The water analogy 
seems to present great advantages over the heat analogy. 

All the ordinary electrical quantities can be satisfactoril 

represented by water, while if we try to do the same wit 

heat we get into difficulties almost immediately. Let us 
put corresponding units into three columns : 


Electricity. Water. Heat. 
(4) Quantity 

Coulombs. lbs. Thermal units, 
(b) Rate of flow— 

Amperes, Ibs. per second. Thermal units per second. 
(c) Pressure— 

Volte. Head in feet. Temperature degrees C. 

(d) Energy transmitted— 
Coulombs x volts (a xc) lbs. x head (a x c) Thermal units (a). 


We see that a certain quantity of heat represents a 
certain amount of work irrespective of its temperature, and 
this makes all further application of the heat analogy 
difficult or even misleading. It may be argued that Ohm's 
law is more closely represented by the conduction of heat 
along an iusulated bar than by the conduction of water in 
& pipe. Certainly the qe of heat transmitted is 
exactly proportional to the difference of temperature 
between the ends, while the quantity of water transmitted 
through a pipe is not absolutely pre to the 
difference of pressure; also the conductivity of a bar is 
proportional to its cross-section, which is only approxi- 
mately true for a pipe. There is no need, however, to 
demand such absolute accuracy in what is only an analogy, 
and the importance of the application of Ohm’s law is that 
the fall of pressure along a conductor is one factor of the 
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energy lost in it. This applies exactly in the case of water, 
but there is no dissipation of energy at all in an insulated 
bar transmitting heat. 

A centrifugal pump supplying water to a turbine, the 
tail-race of the turbine being connected back to the suction 
of the pump, is a more accurate representation of a dynamo 
driving a motor than any heat cycle can be. For imitating 
the phenomena of varying currents heat is quite useless, 
while many of these phenomena are closely imitated by 
hydraulic apparatus in constant use. When a circuit 
containing a large self-induction, such as a dynamo field 


coil, is suddenly opened, a voltage is produced vastly in 
excess of the voltage supplied to it. A similar hydraulic 
arrangement is used to pump a small quantity of water to 
a higher level than the source. Here the water is allowed 
to run to waste through a large pipe. When it gets up a 
certain velocity it shuts the valve A (Fig. 1), and the 
momentum of the moving column causes an increase of 
pressure sufficient to drive a small quantity into the tank, 
B, at a greater height than the source, the momentum of 
the water producing exactly the same result as the self- 
induction in the electric circuit. A pump delivery pipe 
with an air vessel is an accurate representation of a circuit 
containing capacity, and by considering an alternating 
pressure on the water, a current wave in advance of the 
pressure wave can easily be understood. Such an air 
vessel attached at C (Fig. 1) would quite prevent its action, 


d 


SIDE VIEW 
Fio. 2. 


as the column would expend its energy in compressing the 
air in this vessel, which air would then drive back the 
water to the source. Here we see that self-induction may 
be neutralised by capacity. One might continue these 
examples ad lib. 

We must remember that, although we say a wire carries 
& current, the action is really in the space surrounding the 
wire, and the manifestation of the current is the magnetic 
field. The water, therefore, really represents the magnetic 


field, or the strains or motions of the ether. It is worth noting 
that the pressure exerted by a current of water upon a 
fixed body and the kinetic energy of unit volume are both 
proportional to the square of the velocity, while the force 
of attraction between two magnetic surfaces and the energy 
per unit volume of à magnetic field are proportional to the 
square of the magnetic density. What is perhaps more 
surprising is that the force exerted by a magnetic field on a 
conductor carrying a current can be represented by an 
experiment with water—more easily carried out with air 
perhaps. Let A (Fig. 2) be a cylinder suspended on pivots 
and free to move across the wind. Let B be a source of 
wind (a bellows nozzle with a rose wil do) Now spin 
the cylinder with a string in a clockwise direction and 
work the bellows; the cylinder will swing across from 
right to left. The same diagram may be used electrically. 
To give a clockwise field the current must travel down into 
the plane of the paper, and B must be a north pole. Now 
apply Fleming’s hand rule for a motor. The conductor 
moves from right to left. 

We have now only to consider waves. In reading of 
Hertz’s early experiments the student may find difficulty 
in understanding the meaning of “stationary waves.” All 
that is necessary is an ordinary bath. By flapping the 
hands one can send along waves which are reflected at the 
end and travel back again. By a little careful timing the 
projected wave may be made to interfere with the reflected 
wave, forming a series of nodes and internodes or stationary 
waves. To bur the analogy quite up to date it is only 
necessary to add that a spark produces an irregular “ splash " 
in the ether, which results, however, in perfectly regular 
circular waves spreading out from the vertical wire. In the 
same way a stone thrown into the water causes an irregular 
splash, but produces regular circular waves. A distant post 
may with a little stretch of the imagination be said to be 
“receiving” as soon as the waves commence to encircle 
it.—W. 

Answer to No. 580 (awarded 7s. 6d.).—As various 
writers give the time-honoured water analogy in slightly 
different forms, it is almost necessary to begin a discussion 
of its merits by a brief account of one form of it, even at 
the risk of being tedious. Consider two vertical tubes, 
A C, D F (Fig. 1), connected by two others, B E, C F, the 
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Fic. 2. 


former containing a stopcock, H, and the latter a paddle, 
G, which can be locked so as to block C F, the whole being 
filled with water. First regarding potential and E. M. F., 
if the paddle, G, is rotated while H is closed, water can be 
forced to a higher level in AC than in DF. If H is now 
opened, a current of water flows in B E until the level is 
the same in both tubes, even though D E may be the wider 
tube and contain more water before H is opened. In an 
exactly similar manner the two poles of a cell not in use 


THE ELECTRICAL ENGINEER, MAY 29, 1908. 


798 


are at a different potential (corresponding to the difference 
in level in the tubes), and when connected by a wire 
(corresponding to the connection of the water in B H and 
E H) a current flows from the pole at higher potential to 
the other If G is turned while H is open, there will be a 
continuous flow through B E, neutralising the tendency of 
G to keep the water at a higher level in A C than in D F, 
just as in a cell the chemical work done tends to keep the 
poles at different potentials and the current to equalise 
matters. Taking a heat example, if a shot at a temperature 
of 100deg. is placed in a metal can at 20deg., heat will flow 
from the shot to the can even if the latter possess the 
greater number of calories, and if the shot is kept hot by 
some external means—e.g., a Bunsen burner—the flow of 
heat will continue. ö 

So far both analogies appear clear and simple, but there 
are one or two details which are in favour of the water 
example. If in the water example, with H closed, G is 
turned and then locked, the apparatus can be left with 
the water at different levels in the arms ready to give a 
current in B E as soon as H is opened, strictly on a par 
with the fact that a cell not in use can remain, with 
practically no loss, ready to give a current as soon as the 
terminals are connected. he shot, however, loses heat 
by radiation and convection, whether touching the can or 
not—it “deteriorates in stock” to an alarming extent. 
Also in the water “cell” BE represents the external 
circuit; to put the shot into the pan is like short- 
circuiting, and to make a clear parallel, the shot and 
can should ard be connected by a short rod, thus reducin 
the effect produced considerably. Again, cells have fix 
maximum voltages. In the water “ cell,” the difference of 

tential which causes E.M.F. is measured by K (Fig. 1). 

ow, the more water there is in A C the harder it will be 
to turn G, and it is conceivable that a point could be 
reached when G can force no more water into AC, the 
“ cell " is fully charged. Under certain conditions the shot, 
thanks to radiation, etc, might have a maximum tem- 
perature, but it is getting dangerous ground to discuss 
liquefaction of lead as an example for electricity. 

Next regarding Ohm’s law (Fig. 2}. Here two unequal 
pipes lead from the same cistern; obviously more water 
flows down the one with the larger bore—:.«, least 
resistance—while the 5 at any two points in 


the same horizontal line is the same. Ohm's law, 


C œ E is practically obvious. As a heat example it 


would be possible to arrange a couple of metal rods with 
an end of each heated to the same temperature and their 
Opposite ends close to the bulbs of a differential thermo- 
meter. Fig. 3 gives a plan of the suggested (though not 


Fic. 3. 


recommended) arrangement. A is a hot-water tank, B, C 
the rods, D felt to check radiation, and E the thermometer. 
Since, however, we are seeking merely an analogy to assist 
beginners to realise other facts, it is not merely required to 
obtain a similar result, but to obtain it as simply and 
clearly as possible, so that the water example seems so far 
preferable. 

The next point is one where heat has the advantage 
undoubtedly—viz., polarisation. An ordinary coal fire 
after burning for some time will choke itself with cinders, 
just as a simple Zn-Cu or Zn-C couple will polarise with 
use. In both cases more complicated forms have been 
necessitated ;. double-bottomed grates, patent bellows, and 
two-fluid cells, etc., have resulted. The water example is 
here weak, it must be admitted; possibly the best idea 
could be obtained by considering the water to be very 
impure, and that matter in suspension might catch in the 
paddle and clog it. 

However, conceding this point to the heat example, the 
extra clearness of the water one in the questions of 


potential and resistance seems sufficient to retain for it its 
position.—A. J. BAMFORD. 


Answer to No. 580 (awarded 58.).— The question as to 
whether one or another analogy is better than others, 
regarded as a means of facilitating the comprehension of 
the unknown by comparison with the known, may be 
discussed from either of two points of view: (1) with 
respect to the degree of similarity between the analogues, 
aad (2) with regard to the analogy in question being itself 
sufficiently well understood or of a simple enough nature 
to render assistance in apprehension of the new phenomena. 
Examined more closely, the question in its wide extent 
really resolves itself into two points: (a) the excellence of 
the analogy, depending only on the similarity of the facts 
compared ; (b) the advisability of employing that analogy 
which according to (a) is the best; and it may well be 
that—putting it paradoxically—the best analogy may not 
be the best in a given case. It will, indeed, only be so 
when itself sufficiently familiar. 

Now, between the phenomena of heat and electricity 
very close analogies indeed exist—E.M.F., current, and 
conductivity having temperature, heat and heat con- 
ductivity respectively as analogues The chief flaw in this 
analogy is identical with that existing in the one commonly 
drawn between electricity and magnetisation—viz., that 
while in electric phenomena seme media are usually for 
all practical purposes absolute non-conductors, in thermal 
and magnetic phenomena such media do not exist. There 
is thus no parallel in the two last branches of science to 
the flow of electric current entirely in a given path, and in 
drawing any analogy between the three it 18 necessary 
to create the rather artificial idea—undesirable because, 
though possible, unusual—of an electrical conductor 
embedded in a more or less conducting medium. With 
this exception, the analogies are well-nigh perfect, not 
only in their qualitative but in their quantitative relations. 


Let / = length of conductor; 
a = sectional area in square centimetres ; 
R-! = specific conductance ; 
K = specific heat conductivity. 


Then, electrically, coulombs = volts 6 A 


) x timo in secs. 


Thermally, calories = temperature difference in degrees C., 
( x time in secs. 


assuming that lateral escape of heat is prevented. Again, 
with regard to capacities, 

coulombs 
electrical capacity’ 

calories 
heat capacity 

In a similar manner parallels may be drawn between the 
potential drop and temperature fall along conductors, 
between surface loss of heat and leakage through insula- 
tion, and in more complicated cases, such as the cooling of 
bodies and the loss of charge from imperfectly insulated 
ones, the logarithmic law applying to both. 

An analogy between the phenomena of electricity and 
the pressure and flow of fluids is often drawn, but regarded 
from the standpoint of (a) it is not a satisfactory one. 
Qualitatively, it is true, some similarity may be found. 
Potential is an analogue of hydrostatic pressure, and the 
quantity of liquid passing through a pipe is proportional 
to the time of flow; moreover, the flow can be restricted 
to a given path. This analogy is thus strong exactly where 
the thermal one is weak, but it utterly fails in an important 
case where the latter does not. The flow of liquid is not 
proportional to the pressure (but as its square root); the 
conductivity of a pipe is not proportional to its area; 
neither is the pressure in a tank equal to the quantity of 
fluid contained divided by its capacity. Still less is there 
any analogy in more elaborate conditions. 

The analogy between hydrostatics and electricity is, 
however, excellent so far as the comparison of electric 
potential to vertical height above sea-level is concerned. 
If each second a pound of fluid is raised from sea-level to 
a height of 100ft., 100 foot-pounds of work is done per 


volts = 


and rise of temperature, C = 


194 
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second, and if a coulomb is transferred from a potential of 
O to one of 100 volts per second, 100 watts is the rate of 
work, ete. An equally close analogy, nevertheless, can be 
drawn thermodynamically between the latter and a reversed 
heat engine delivering heat from a cool to a warmer body. 

The analogy between electricity and heat is thus much 
closer, and better according to (a), than that between elec- 
tricity and hydrostatics. It is, however, very doubtful 
whether it retains altogether the superiority when (b) is 
taken into consideration. The ideas of most people are so 
much more vague with regard to heat than to simple 
hydrostatics that, in a general way, it is probably wiser 
to employ the less accurate analogy, which will be under- 
stood, than that which is really oloser.— 2. 


Answer to No. 580 (awarded 5s.).— There is a great 
number of analogies which can be used to explain the 
electric phenomena. Every form of energy which is easier 
to observe by our senses than electricity can be employed 
at this purpose ; but none of all these analogies will be able 
to explain all the electric phenomena, and for each of them 
we will surely find some cases where it does not fit. The 
water analogy is especially used as a means to explain the 
ideas of “current intensity " and *' pressure," and to show 
the difference between connection in parallel” and “in 
series." For this purpose water is a very good analogy, 
and I think it hardly ossible to find a better one. Heat, 
especially, is not at all suitable for this purpose, as I will 
show now. Every form of energy, we know, can be regarded 
as a product of two factors. One of these latter ìs called 
the “quantity factor,” the other the “intensity factor.” 
For electric energy, current intensity, or, better, current 
strength, is the quantity factor, pressure (E.M.F. respec- 
tively) is the intensity factor. As it is not easy for non- 
experts to conceive the difference between these two ideas, 
we use the analogy of water or hydraulic energy. Here 
the two factors are both well known, the quantity of 
water furnished in unity of time being the quantity 
factor, the height of discharge being the intensity 
factor. Both thesd factors are very easy to conceive, 
for we can see them with our eyes, and the fact that 
their product gives the hydraulic energy will be known by 
everyone that has the least idea of physics. It is quite 
otherwise for heat. We know very well the intensity 
factor—it is temperature. But what is the quantity 
factor! At first sight we might think it to be the 
“quantity of heat” which is measured in calories. But 
this apprehension is not just; what we call “quantity of 
heat” is in reality a form of energy—its correct name 
would be energy of heat.” We know this fact from the 
first law of thermodynamics: ‘ mechanical work and heat 
are equivalent,” or both, are forms of energy. So what we 
call quantity of heat is not the quantity factor, but the 
product of both factors—that is, energy. The quantity 
factor is, therefore, got by dividing the quantity of heat 
(the product) by the temperature. It is well known what 
will result by this division ; the so got quantity factor of 
heat energy is what we call entropy. But entropy is a 
thing that nobody has seen, and that is still much more 
difficult to represent than electric current and pressure. 
This is the cause that will not allow us to use heat as an 
analogy for electricity in the regarded case. 

There is still a second case, in which water is used as an 
analogue for electricity when we wish to explain some 
electrostatic phenomena. We know from Maxwell’s 
researches that electricity is like an incompressible fluid. 
The compressibility of water being very small, we can use 
it very well as an analogue for electricity. In this way the 
hydraulic analogy has been used by Oliver Lodge (** Modern 
Views on Electricity,” Section 24) to represent the pheno- 
mena of charging and Sera Sy A Leyden jar, and these 
explanations by the aid of the hydraulic models are so 
clear that every man must understand them. It is quite 
impossible to use heat instead of water in this case, because 
heat, or its quantity factor entropy, has not at all the 
properties of an incompressible fluid. An incompressible 
fluid can never vary its total quantity; if its quantity 
increases at a certain place, it must decrease just as much 
somewhere else. But entropy can always be augmented 
at every irreversible process, but it can never be lessened 
(second law of thermodynamics). We see that the properties 


of entropy are very different from those of electricity, and 
for this cause heat cannot be used as an analogy for elec- 
tricity, as regards the electrostatics ; if we yet employ it, 
we can easily make great mistakes and errors. 

There is one case in which the heat analogy can be 
employed with advantage, and it is also very often used in 
this case, if we explain the different modes of propagation 
of electricity or electrical energy. Electricity can be 
propagated with molecules of ponderable mass in form of 
ions; in the same way heat can be propagated by trans- 
porting hot bodies (heating by steam or warm water by the 
aid of tubes) But electricity can also be transported 
without a transport of ponderable mass through a metal 
(conductor of first class). Heat can be transported in the 
same way by conduction. Electric energy can still be 
propagated by electric waves without any transport of 
electricity. e have the same with heat, which can also 
be transported by waves in form of heat rays emitted by a 
hot body. In this case the accordance is a perfect one, and 
we can employ very well the analogy of heat. But the 
water analogy can also be used. If we transport water in 
& bottle, we have the first manner of transporting electricity 
with ponderable mass. If we conduct it through pipes, we 
have the conduction of electricity in metals ; and, in the 
same way as electric energy is propagated by electric 
waves, we can also propagate the energy by waves through 
water, or by large waves at the surface or by short waves 
(sound) through the water itself. Both analogies are 
about of the same value for this case. 

As long as we suppose electricity to be a mode of motion 
(vibration of ether) we must allow heat to be the best 
analogy for it; but if we know that electricity has exactly 
the properties of an incompressible fluid, we must be sure 
that only an incompressible, or nearly incompressible, 
liquid can be a good analogy for electricity, and that, there- 
fore, the heat analogy can never be so perfect as the time- 
honoured water analogy.—V. Q. 


Question No. 581.—A recent specification for concentric cab es 
states that ''The design must be such that the loss of E.M.F. 
in the same length of cable, with an alternating (85:5 cycles 
per second) or continuous current of similar quantity, will 
Bor differ more than 5 per cent." How could this requirement 

e met ! 


Best Answer to No. 581 (awarded 10s.).—If the cable is of 
comparatively small cross-sectional area (up to ‘35 square 
ineh) any ordinarily-built cable would comply with the 
conditions named in the question, as can be seen from the 
table given later. For cables above this size a special 
inner conductor would need to be built, for the following 
reasons: When continuous current is flowing in a stranded 
conductor (the inner of the concentric cable) the current is 
evenly distributed over the whole available cross-section of 
copper—i.c., all the copper cross-section is equally and 
usefully employed in carrying current. Now, if an 
alternating current of the same ampereage at a periodicity 
of 85:5 cycles is sent along the conductor, the current, 
instead of flowing evenly distributed over the cross-section 


Alternating Current. 


Continuous Current. 


of conductor, tends to flow on the outside of the conductor 
only, so that the copper in the middle of the strand is idle, 
not being employed to carry current. Consequently the 
current density in the part of the conductor carrying 
current is necessarily higher than if continuous current 
was being carried, and the drop iu E.M.F. greater. In other 
words, the inerease in the virtual resistance of the con- 
ductor due to the alternating current flowing in this way, 
will cause a greater E.M.F. loss than in the case of the 
same continuous current. The shaded parts of the 
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accompanying diagrams show how the current flows in 
the cross-section of conductors. 

The virtual resistance of a conductor when carrying 
alternating current varies with the rapidity of the alter- 
nations and the diameter of the conductor, and the follow- 
ing table, worked out by Mr. Mordey, shows the increase 
of virtual over ordinary resistance for various sizes of 
conductors, also the currents that may be carried by 
each at a current density of 450 amperes per square 
inch, and the corresponding output in watts at 2,000 and 
1,000 volts. It will be seen that the effect is only 
appreciable in fairly large conductors. 


Increase | Current | ——Watts.-—. 


— 


Diameter. | —— Area. —— over at 450 At — 
ordinary amperes 2,000 | 100 Per 
. resistance. per sq. in.] volts. | volte, | °° 
lethan) | 55 110.000 5,500 
15| 590 | 17677 | 274 25 4 188 256, 13,300 
20 787 31416 487 8% 220 440, 000 22, 000 80 
25 984 | 490:8 | 760 174 % — — — 
40 1°675 | 1,256 | 1°95 68 % — — — 
100| 5:927 | 7,854 | 12:17 | 5:8 times — — — 


1,000 39570785, 400 1,217 


The best way of building a special large conductor cable 
to keep up to the specification as regards drop in volts, is 
by ing the inner conductor in the form of a tube —i. e., 
of segmental strips or wires arranged in the form of a ring 
with a rope core in the contre, round which this conductor 
is built up. The whole sectional area of copper would then 
be usefully employed, whether continuous or alternating 


INNER 


current is flowing; and there would be no increase in 
virtual resistance with the alternating-current flow, and 
consequently the drop in volts would [A the same in each 
case. Any loss due to eddy currents in the conductor is 


resistance, R, for a given alternating current of 
frequency f in a conductor whose cross-section is A 
circular mils, and whose true ohmic resistance is R at 
20deg. C. As an example let f=100, A=1,000,000= 
cross-section of a conductor lin. diameter. Referring to 


Fig. 1, we see that - = 1:21; in other words, the virtual 


resistance is 21 per cent. greater than the ohmic 
resistance; consequently this is too large a cable to use 
at this frequency. Again, take a No. 0 wire at the same 
frequency, f=100, A = 105,500, f A= 10,550,000. This 
gives us R, less than 4 per cent. greater than R, and thus 


0 
O 10 20 30 40 SO 60 70 80 SO 100 
PRODUCT FAIN MILLIONS 


Fic. 1. 


the difference may be neglected. We see, then, that the 
virtual resistance depends on the frequency and the cross- 
section of the conductor. The frequency in this country 
rarely exceeds 100, and if we consider a cable of tin. 


diameter, we have f x A=100 x 250,000 giving = = 1:02, 


or R., about 2 per cent. If, then, a cable is required whose 
current-carrying capacity is greater than that of a cable 
lin. diameter, we must subdivide it among several wires 
in parallel. For very large sizes, the inner core made up 
of these parallel wires must be broken up into two or 
more groups, or arranged in cylindrical fashion, as is 
generally the case with the outer conductor. There is no 
self-induction loss proper in a concentric cable, and assuming 
that the cable is used as a lead and return, there is no loss 
due to mutual induction in alternating work. For iron 
wire the skin effect is much greater than for copper, but 
x r not much used, and hence need not be considered.— 


Answer to No. 581 (awarded 5s.).—Although the con- 
struction of the main conductors has a considerable effect 
upon the loss in alternating-current distribution, it must 
be remembered that the apparatus connected to the mains, 


negligible, but may be destroyed altogether by insulating | motors, transformers, etc., have generally a very much 


the segmental c opper strips from each other with a thin 
layer of paper. ‘This would only be necessary in very large 
cables working at a very high pressure.—DUPLICATOR. 


Answer to No. 581 (awarded 7s. 6d.).—When a con- 
tinuous current flows in a circuit, say, of copper, the 
current density is uniform all across the cross-section of 
the copper, but an alternating current would tend to have 
a greater density near the surface than it has along the 
axis-of the conductor. The name “skin effect" is given 
to this phenomenon, and it.is generally treated as an 
increased apparent resistance, called the virtual resistance of 
the conductor. Its existence can be explained in this way. 
If we consider a conductor to be made up of longitudinal 
. strands, each strand will tend to set up lines round itself 
when a current flows. The number of magnetic lines along 
the axis of the conductor will, therefore, be much greater 
than the number near the surface. This has no effect on 
a steady current when once established, as the number of 
magnetic lines does not vary, nor their position. Con- 
sequently a steady current will flow uniformly throughout 
the cross-section. But in the case of alternating currents the 
magnetic lines around each strand are reversed twice in 
each period; the effect is a counter E.M.F. of self- 
induction, which naturally is greater along the axis than 
near the surface. It easily follows that for large conductors 
or currents at high frequencies this action may become very 
great, and may even determine a back flow of current at or 
near the axis. 

Fig. 1 shows graphically the values of this virtual 


greater share in the cause of losses. It will, as a rule, be 
found of very little use to go into refined calculations with 
regard to cables without considering the various items in 
the installation that give rise to induction and capacity 
effects. With a concentric cable the self-induction due to 
itself may in practice be disregarded. We may take it 
that concentric cable is to be used, as the increase in loss 
due to using separate cables, armoured, for alternating 
currents may under certain conditions reach to as much as 
50 per cent. Unless the conductor is over iin. in diameter, 
the increase in loss due to “skin” effect is not very large. 
Mordey has published some figures on this point, from 
which the following is an extract : 


Current Density, 450 Amperes per Square Inch. 
At 80 ~~ per second. 
Diameter, in inches. Increase over ordinary resistance. 


/ ae Less than 01 per cent. 
5905 ꝛunu 23 : 
VVV 81 i 
BID. E EE 17i : 
CVVT 68 x 
At 100 — per second. 

ONS: —— Less than 01 per cent. 
5280... 21 7 
C gi " 
88323 q ꝗ 174 : 


This may be met by increasing the conductor a propor 
tionate 3mount, 
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With regard to the capacity of the cable, it is doubtful 
if any great alteration would be made in practice tc alter 
the general types. There would, perhaps, be conditions 
where the E.M.F. at end of cable would be greater than at 
point of generation, due to the leading-in phase of the 
condenser current, but although at one time great things 
were anticipated from this phenomenon, little use of it is 
made at present in general practice. M. M. 


REDDITCH ELECTRICITY ACCOUNTS, 


The accounts of the Redditch Urban District Council 
electricity department for the year ended Dec 31, 1902, 
show a total expenditure on capital account of £19,976. 
Appended are abstracts of the revenue account and general 


balance-sheet. 

Dr. REVENUE ACCOUNT, £ 8. d. 
Generation of olectricitDPP² PDPDͥ ſ U esses 1.876 2 1 
Distribution of electricit e eee ees 66 4 10 
Attending and repairs to public lamps 65 0 4 
, EE VES DOR RR ae aleetd 115 14 5 
Management expensee nn 264 18 6 
Legal charges, insurances, etcc0ccwwwꝛ . .. 195 16 4 

2,583 16 6 
Amount carried to net revenue account. 214 0 8 
22,797 17 2 

Or. T £ s.d. 
Sale of current, less allowances ..................... 1,682 18 11 
Palins ea uero EUR. 878 5 0 
Meter rene Ue xe vue sausecaveeteses 64 7 8 
Sale: Of weten. ——————m 13 13 0 
Sundry accounts Meme vaesedooseved soe 109 9 1 
Free wiring rent! ͥ . e 49 3 6 

£2,797 17 2 

Dr. GENERAL BALANCE SHEET. £ s.d. 
Capital account—amount received . 18,911 0 0 
Sundry creditors on capital and revenue account ......... 1, 16 0 
Balance due to treasurer (capital account s 6 2 0 
Balance due to revenue acoount . . ... 680 5 9 
Balance due to petty cash ................ e 2 6 7 
Balance at credit of net revenue account. severe E d 9 

£20,904 18 1 

Or. l £ s.d. 
Capital account—amount expended for works 19,664 5 5 
Stores on hand, Dec. 31, 1900nunee ss 154 0 1 

` Sundry debtors for current supplied........................... 762 18 9 
Públic en 221 5 0 
Sundry accounts F e E 74 0 5 
Cash in hand (revenue e . 28 8 5 

£20,904 18 1 


TAUNTON ELECTRICITY ACCOUNTS. 


From the accounts of the Taunton Corporation elec- 
tricity department for the 15 months ended March 31, 
1903, the total expenditure on capital account is given at 
£62,174. Abstracts of the revenue account, general 
balance sheet, and statement of electricity generated, sold, 
etc., are appended. 

REVENUE Account. 


Dr. Expenditure. £ 8. d. 
Generation of electricit 2,709 4 0 
Distribution of electricity .................. sees 120 12 6 
Public a.... ĩ⅛ð rs UR Seb V As 372 16 1 
Frot WILDE. oe ro Er SHE ð; ex mr 8 260 7 0 
Rents, rates, and taxes... 158 4 9 
Management expenses e 994 17 10 
Special charges, insurance, ete. cc n 54 17 1 
Law and parliamentary charges eee 81 7 5 
Cost of materials, fittings, and lamps seld .................. 532 4 1 

Total expenditurenꝛ p ·˙ U 5,290 10 9 
Amount carried to net revenue account eee 5,769 4 0 
£11,059 14 9 

Cr. Income. £ s. d. 
Sale of current per meter He 6,141 6 0 
Sundry sales of current for illuminations, etc. ............ 3011 1 
Tramways company for current, etoo—— 950 9 9 
Paier ape sega Mee oup 2,929 16 3 
Rental of meters and other apparatus sse 282 17 4 
Rents receivable cacti cee ESAE HI IONS e ARR Var GR EAR 610 0 
Sundry sales of apparatus and lamp ee eees 754 16 2 
Receipts from weighbridge . . 8 8 2 

£11,059 14 9 


GENERAL BALANCE-SHEET. 


Dr. Liabilities. £ s. d. 
Capital account —loamꝭ paid off and amount outstanding 68,605 2 3 
Sundry creditors— capital and revenue 1,896 15 7 
Zalance at credit of net revenue account 74 310 
Balance at credit of reserve fund account . 1,400 0 0 

£71,976 1 8 
; Assets. £ s. d. 
Capital account amount expended ........................... 62,174 9 10 
Costs and expenses of stock issues capitalised............... 5,105 2 3 
Stores on hand Dec. 31, 1901............... eee enn 699 13 10 
Sundry debtors for current supplied ........................... 2,522 15 4 
Othe: debtors ico si oaa Yee osa ee heri NS SEPARATE sx FE PV YE 218 6 7 
Motor purchase account—balance at debit thereof......... 1,012 12 10 
r AN EER 243 1 0 
£71,976 1 8 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Quantity generated in B. T. units ...... Modus 905,644 

Public apf“) 189,580 

Quantity J By contract ꝗ 2,500 
sold Private consumers by meter 338,122 646,275 

"TrRGLIOB: 5 onii eco Deae 8 116,271 
Quantity used on works........................ meer 123,755 
Total quantity accounted for................ Lesern 710,028 
Quantity lost in mains, transformers, ett . 135,616 
Total maximum supply demanded (kilowatts) .................. 462 


Number of public lamps, 72 arcs and 241 incandescents. 


BURTON-ON-TRENT ELECTRICITY DEPARTMENT. 


Below is given an abstract of the electric lighting revenue 
account of the above electricity department for the year 


| ended March 31, 1903. 


Dr. Expenditure. £ s. d. 
Generation of electricity—- l . 1,925 1 2 
Distribution of electricity ....................... eee eese. 91 6 5 
Rents, rates, and taxes  ................ "rp 453 11 3 
BI... ͥĩ ⁵ ( aaves 11 3 0 
Sals riss — PUR 170 0 O 
Establishment charges . 68 7 4 
Bank interest and commission UM 408 5 7 
Fittings, etc., charged FFF 27 5 2 

3,154 17 9 
Balance, being gross profi 2,426 6 2 
£5,561 3 11 

Cr. Income. £ s. d. 
, e saan ENTE Y TS COR iso eus 5,1158 4 4 
ler M tr 200 14 8 
Fittings and time charged 185 5 6 
Missen, ] xö7?ſ%⁵—t RET LUUEEN TS 21 19 5 

£5,561 3 11 


——— 


MIDDLETON ELECTRIC SUPPLY UNDERTAKING. 


The following analysis of accounts of the above undertaking for the 
first year ended March 31 last has been forwarded us by Mr. S. Pauls, 
the borough electrical engineer: Loans sanctioned, £54,054 ; amount 
borrowed, £33,172; rates of interest, 5 to 34 per cent. Financial 
results: Capital expenditure at end of year, £36,551 ; total revenue, 
£4,504 ; total costs, £4,370 ; gross profit before providing for interest 
and sinking fund, £1,935 ; percentage of gross profit to capital, 52 per 
cent. ; interest on loans less interest receivable, £1,089; sinking 
fund, £712; percentage of sinking fund to capital, 1˙9 per cent.; 
financial result after providing for interest and sinking fund surplus, 
£134. The works cost having amounted to ‘683d. per unit, and the 
total costs to '9013d. per unit. The number of 8-c.p. lamps connected 
at end of year was 4,186, and the total number of units sold was 
683,570. The load factor was 17 per cent. The first machine at the 
works was started up on March 6, and a regular tram service was com- 
menced on March 23, 1902. No charge for current was made to private 
consumers until after March 25, 1902. The working expenses from 
March 6 to March 31, 1902—a sum of £92—is not included in the 
present balance-sheet. The lighting load is increasing steadily, and 
as the committee have lately commenced to hire out motors, there is 
every prospect of a useful day load from this source. 


— 


APPOINTMENTS VACANT. 


Electrical Engineer, the Corporation of Birmingham, £1,000 per 
annum, June 13. 


Electrical Assistant, l'eterborougli Corporation, 278. 6d. per 
week, May 30. 


Clerk of the Works, Electricity Station, Londonderry Corporation. 
Clerk, Erith E!ectrieity Works, £91 per annum. See advertise- 
ment, 
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TRADE NOTICES AND NOVELTIES. 


G. E. C. Accessories. 


: We have recently recelved from the General Electric Com- 
pany, Limited, 71, Queen Viotoria-street, London, E. C., a copy 
of their new circular, No. F 1,026, of accessories and glass for 
eleotric light fittings ; also of their May progress leaflet, circular 
No. 1,033. The articles listed in the former include nozzles, 
nurls, ceiling plates and hooks, glass holders, shade carriers, 
ball fittings, counterwelghts, wood blocks, shop window 
reflectors, etc., all in large variety. A new patent ball body, 
No. F 905, is illustrated on p. 1,160 of thislist. It combines 
a very simple method of locking which entirely prevents the 
twisting of the wires. The progress leaflet announces consider- 
able reductions in the prices of high-voltage switches, cut-outs, 
and ceiling roses. 'These have been effected by reason of the 
firm's improved manufacturing facilities ; and whilst the prices 
are lower, the workmanship remains of the same high standard 
a8 before. 

The *Umpire" Portable Battery. 


We illustrate herewith the latest type of ** Umpire " portable 
battery, which the makers, Messrs. Sutherland and Marcuson, 
of 61, Chandos-street, Strand, W.C., call their aocessible type. 
These are specially designed for export, for use on board ship, 
for wireless telegraphy. Each element is quite independent of 
the others, and is fitted with two terminals entirely made of 
non-corroding materials. Theelementsarethusreadily removable, 
and can be packed securely in their cells so as to avold breakage, 
the paoking being removed on arrival at their destination. 


er ne ee ————náPÓ — mk7 . a a —— 


When they have been placed in their cells and the acid filled 
in the lead is then put on, the terminals passing through holes 
drilled in it. The half buttons are then turned inwards and the 
flynuts are screwed down. On each terminal there is an india- 
rubber washer, and the lid when screwed down bears on these and 
on the sealing around the cells, effectually closing them. As is the 
case with all acoumulators, provision has to bemade for the escape 
of gas, so they cannot be inverted or laid on their sides, but they 
are practically watertight and thoroughly portable. "The con- 
nections are made on top with wire, and the arrangement has 
the advantage that the cells can be connected all in series, all 
in parallel, or any combination of parallel and series as desired. 
The elements are of the well-known Umpire type, in 
which the spaces between the plates are entirely occupied by 
continuous porous separators, and held together by means of 
-acid-resisting elastic bands, preventing short - circuits and falling 
away of the active material. This form of element, owing to 
its compactness and solidity, lends itself admirably to the 
form of construction described above. These accessible 
batteries are made in all sizes and for any desired voltage, the 
two shown in the illustration having three cells each (six 
volts), and having a capacity of 30 ampere-hours. 


Aron Meters. 


It appears that for some years past the Physikalisch 
Technische-Reichsanstalt in Germany have been conducting 
tests on electricity meters with a view to determining, on 
behalf of the Government, which particular types are fit to 
receive official certification at the hands of the various testing 
authorities inGermany. The trials have been most exhaustive, 
and embraced tests not only for accuracy, but for reliability 
and durability in use. The Aron meter has the distinction of 
being the first type to be passed for both direct and alternating 
currents and single and polyphase. The official announcement 
appears in the Elektrotechnische Zeitschrift, 1905, part 20: ** In 
accordance with Section 10 of the law of June 1, 1898, respecting 
electrical units, the testing authorities throughout the German 
Empire can now give certificates for the following types of 
electrical measuring apparatus: (1) reversing meter for direot- 
current type K and L, made at the electricity meter factory of 
H. Aron, in Charlottenburg ; (2) reversing meter for single 
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and polyphase alternating current type P and N, made at the 
electricity meter factory of H. Aron, in Charlottenburg." 


Nernst Lamps. 


We are informed that a large number of Nernst lamps, 
À type, have been employed in Buckingham Palace during the 
past 15 months, and have given every satisfaction, a saving of 
about 50 per cent. in the current consumed having been effected 
by their introduction. These lamps were supplied by the 
Electrical Company, Limited, 122-124, Charing Cross-road, 
London, W.C. 


Aqua Glue. 


From the Aqua Glue Company, 23, Brunswick-street, Liver- 
pool, we have received a sample of their aqua glue, which pre- 
paration is claimed to be an excellent insulator, and can be used 
instead of rubber solution for jointing purposes, forming a 
quick-drying, impervious coating over rubber tape. For filling 
up swicches it is of especial value, as it forms a flexible com- 
pound, proof against damp or corrosion, and is always ready 
in an exceedingly handy form, an important advantage being 
that it does not dry up in the tubes. It also repairs porcelain 
switches, making a waterproof joint, and is a sticker for 
celluloid and similar substances. Large quantities are supplied, 
we understand, to pattern-makers. We hope in due course to 
test the sample supplied. 


Improved Oil-Can. 


We illustrate herewith a patent serrated oil-can introduced 
by Messrs. Joseph Kaye and Sons, Limited, Lock Works, 
Leeds. The construction of these cans, it is claimed, enables 
the seams or joints to be more securely soldered or brazed than 
by the old method, when a plain cut edge or rim has to be 
made water or oil tight. Moreover, the top lid of the can may 


be soldered within the vessel, thus adding considerable strength 
and stability to the can. The firm’s seamless cans fitted with 
their patent thumb button and seamless spout, which latter 
may be bent into any convenient form without fear of breakage 
or leakage, are well known. The most recent improvement 
in these cans is the firm's patent slide feed-hole, shown in 
the accompanying illustration. This improvement consists in 
operating the feed-hole by the simple opening and closing of a 
binged lid or cover, the latter being ingeniously linked to their 
original slide, whereby the purpose is also served of keeping 
the feed-hole clean. But should dust or fluff by any possible 
chance get into the can, it is prevented from choking the spout 
by a self-contained filter through which the oil must first pass. 
We understand that eight sizes of this can are made, ranging 
in capacity from one-sixth of a pint to two pints. 


LONDON TRAFFIC ENQUIRY. 


Another sitting of the Royal Commission on London Locomotion 
was held on Friday under the presidency of Sir David Barbour, when 
evidence was given by Mr. Sydney Morse, solicitor to the British 
Electric Traction Company. 

In reply to questions, Mr. Morse said he had had large experience 
in the promotion of private Bills before Parliament and also of light 
railway schemes before the Light Railway Commission. He proposed 
to give evidence as to the tribunal which had been suggested to deal 
with the various schemes of locomotion. He had considered whether 
such a tribunal should have power to initiate as well as decide what 
schemes should be allowed, and! he thought that the power of initiation 
might take several forms. If the tribunal was to have power to 
suggest schemes of course it would be necessary to give them some 
powers to see that they were carried out, and he supposed in that case 
it would be necessary to give them rather stringent powers. If they 
followed the example of the Rapid Transit Commission of Boston, 
such power of initiation would take the form of the tribunal raising 
the money. Compared with the promotion of private Bills, the pro- 
cedure under the Light Railway Acts was much more satisfactory. It 
Was ener ie and the proceedings were quicker, as the Commissioners 
went to the spot where the scheme was proposed and devoted them- 
selves entirely to the particular scheme, and those who were repre- 
senting the parties devoted their whole attention to the matter. There 
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were certain difficulties in connection with the Light Railway Com- 
mission which arose primarily from the fact that the Light Railway 
Commission was an experiment. It was the devolution of the powers 
of an old suthority to a new authority for a period of five years only 
and no doubt Parliament thought it better to give rather limi 
powers. Owing to the Tramways Act the Light Railway Commission 
had always given the local authority a veto, whereas the Light Rail- 
way Act only said that local authorities were to be considered. 

ou would admit that the local verno should have a prominent 
voice in the matter !—Certainly ; it should have a full opportunity of 
bringing its views before the Commission, but I contend that the 
scheme should be considered on its merits, and a small unimportant 
authority should not be allowed to object to the scheme altogether. 

Do the Light Railway Commissioners say a purchase clause should 
be e to the local authority '—With regard to light railways on 
roads they have followed the principle of the Tramways Act, and 
have given a purchase clause. Leubmit that giving the power to the 
local authority to purchase the tramway after a certain period is not 
the best way of serving the public interest. 

Continuing, witness said it would, in his opinion, be much better to 
give the tribunal power of revising fares if they considered that exces- 
sive profits were being made and the fares being charged were too 
high. What he wanted to make clear was that purchase did not make 
for the public interests ; the tribunal would, of course, have to take 
into consideration the whole question as to the amount of capital 
eepto and so on. 

ould not all your objections as to the purchase clause be met if 
the tramway or light railway was purchased at its value as a going 
concern ?-—That would meet the shareholders’ point of view, but, 
looking at it from the point of view of the public, I think it is far 
better to have these undertakings mansged by men of commercial 
experience under control than simply working them as speculations. 

Bir Joseph Dimsdale: If there was not a chance of good dividends 
do you think the money would be raised ?—I do not think man 
tramways or light railways have fallen through for want of capital. 
In regard to eiectric lighting, we have reduced the charges greatly 
without any tribunal. 

The Chairman: But if the tramway was purchased as a going con- 
cern ?—The result might be, as it is at St. Marylebone, where the 
public are overburdened by what counsel calls the extortionate price 
which the arbitrator has fixed for the purchase of the electric fight 
undertaking. I am looking at it from the public point of view. 

You hold the opinion that in some respects the Tramways Act has 
not facilitated’ the construction of tramways!—I think it is the 
universal opinion. 

Continuing, witness said that in his experience the veto given to 
local authorities had discouraged the construction of tramways. With 
regard to London he had no experience, because the London County 
Oouncil had always exercised its veto with rd to tramways, but 
from a speech made by Mr. Burne in the House of Commons it 
appeered that the local authorities had vetoed 38 tramway proposals 
of the London County Council. 

By Sir Trout Bartley: He thought the term of purchase of 21 years 
was too short. 

Further land by the Chairman, witness said the procedure 
under the mways Act was very expensive as compared with the 
light railway p ure, but too much weight was attached by the 
Light Railway Oommission to the question of competition. Then 
there ought to be some power by which the local authority should 
contribute something to the cost of street widening where tramways 
were constructed. He ested that the tribunal should eonsist of 
four members, who should give the whole of their time to the work. 
It should be a permanent body, and should have wider powers than 
those already by the Light Railway Commission. 

The Cummission adjourned. 


LEGAL INTELLIGENCE. 


PARLIAMENTARY COSTS. 


Before Mr. Justice Darling, in the King's Bench Division of the 
High Oourt, on the 23rd inst., the cases of the Saddleworth Urban 
District Council v. Binns and Marrian, the Springhead Urban District 
Council v. the same, came on for hearing. ese were two actions by 
the local authorities of two contiguous districts to recover in the first 
case £762. 1s. 6d., and in the second £658. 2s. 6d., the amount of 
their coets in connection with the promotion of a Bill in Parliament 
and with obtaining an order from the Board of Trade for a tramways 
and electric lighting undertaking. 

Mr. Montague Lush, K.C., who appeared with Mr. Whately for 
the plaintiffs, said that the defendant Mr. Binns was the promoter of 
the Bills, and entered into two ments with the local authorities 
on May 7, 1902, by which he un ertook to pay the costs, charges, and 
expenses in y the local authorities in relation to the matters in 

uestion. By a bond dated Jan. 1, 1902, the second defendant, 

. Marrian, agreed to pay £250 towards the costs incurred. The 
only defence ap to be that by a slip in engrossing the bond the 
letter ''f" had been left out of the word “for.” That made the 
clause in question meaningless, and the defendants contended that it 
could not be construed, and, therefore, they were not liable. 

Mr. M. F. Abrahams, for the defendants, said that he had not 
heard until that time the suggestion that the letter f had been 
omitted, and contended that reading the bond as it stood certain pro- 
visions had been made as to the time of payment, which aocording to 
the bond was to take place either upon the completion of or discontinu- 
ance or withdrawal ol the proceedings taken for introducing the Bill, or 
upon the construction of the tramways. 

Mr, Justice Darling gave judgment for the plaintiffs for the amount 


claimed in each action, limited as to the second defendant to the sum 
ra vie ua each case, the amount for which he was responsible under 
e bond. 


BRITISH ELECTRIC STREET TRAMWAYS. 


Mr. Justice Byrne, in the Chancery Division, on Tuesday, again 
had before him the petition of Mr. A. J. Paine for the winding-up of 
this company. 

Mr. S. O. Buckmaster, K. C., said it was a shareholder's petition 
asking for a compulsory order against the company, which was in 
course of voluntary liquidation. The petition had stood over from 
time to time, and terms had now been arranged upon which the 
petitioner consented to the petition being withdrawn, and he under- 
stood that all the parties who had given notice of their intention to 
appear on the petition to oppose or support it consented to this course 
being adopted, and without saying anything about costs, 

His Lordship allowed the petition to be withdrawn accordingly. 


BANGOR ELECTRIC LIGHTING. 


At the Bangor County Court the Mayor and Oorporation of Bangor 
sued Messrs. Morris Wartski, Richard M. Griffiths, and Richard 
Davies, all of Bangor, for sums of money alleged to be due under a 


bond of guarantee entered into by defendants and others in connection 


with the electric lighting undertaking in Bangor. 

Mr. Rowland, for the plaintiffs, briefly outlined the struggle which 
had taken place in Bangor in to the introduction of the electric 
light, aud said it would not have been introduced had it not been for 
the fact that a number of gentlemen in the town had signed agreements 
to take and pay for a certain amount of electrical energy per annum 
for five years. Mr. Griffiths agreed to take 400 units per annum for 
five years, but had not even had an installation put in. The amount 
now being claimed was £10. 8s. 4d., which represented the amount 
due for 14 months. 

Mr. Vincent, for the defendants Griffiths and Wartski, contended 
that the Corporation were treating his clients rather hardly, as 
circumstances had arisen which made it advisable for Mr. Griffiths 
and his family to leave the town. This was a test case, intended to 
test the validity of these agreements, and would probably be 
heard of in a higher court, whatever the result of the present action 
might be. The agreement under consideration was one which ought 
to have been an agreement under seal, and it did not comply with 
Section 20 of the Electric Lighting Act of 1882, which was directed 
against undue preference. He further objected that the agreement 
was bad because there was no consideration shown for it. It was pro- 
vided that the agreement should cease on the death of the signatory, 
or his removal out of the area of the distributing main. 

Judgment was reserved. 

Mr. Rowland next opened the case against Mr. Richard Davies, 
which, he said, was not quite the same as the last case, but was a 
case in which a consumer and guarantor got in his supply too late, 
and was not, therefore, able to consume the amount guaranteed. 

His Honour gave judgment for the defendant, with costs. 


DAMAGES FOR ELECTRIC SHOCK. 


At the Sunderland County Court, before his Honour Judge O’Oonnor 
and a jury, Ralph Taylor Watson and his wife sued the Sunderland 
Corporation for £50, for injuries received by the woman as the result 
of the fall of two ''live" wires on the municipal electric tramway 
system. It appeared that on Jan. 10 last, two wires at the High. 
Street crossing were dragged down owing toa trolley pole becoming 
fastened in the network of wires. Mrs. Watson received a shock by 
catching hold of the brass rail at the entrance of the car in which she 
was riding. 

For the defence it was contended there had been no negligence on 
the part of the Corporation. Among numerous witnesses were six 
doctors, three of whom regarded Mrs. Watson's symptoms as the 
result of an electric shock, while the other three medical men took an 
opposite view. 

he jury returned a verdict for the plaintiff for £25. Stay of 
execution was granted pending an appeal. 


NEW COMPANIES REGISTERED. 


Mellowes and Co. —The business of Mellowes and Co., of Sheffield 
and London, roof glazing manufacturers and plumbing contractors, has 
been converted into a limited company, bearing the name of Mellowes 
and Co., Limited, with a capital of £50,000, divided into 50,000 
shares of £1 each, of which 25,000 are £5 per cent. cumulative pre- 
ference shares and 25,000 are ordinary shares. The registered office is 
at Corporation-street, Sheffield ; and the London offices, 28, Victoria- 
street, Westminster, S. W. 

Monorail Construction Company, Limited.—Oapital, £60,000, 
Objects: to undertake the issue of the capital of any company what- 
soever, and in ticular that of the Manchester and Liverpool 
Electric Express Railway Company ; to enter into an agreement with 
the Manchester and Liverpool Elestric Railway Syndicate, Limited, 
etc. 

Minerva Motors, Limited.—Capital, £130,000. Objects: to 

uire the business carried on by S. de Jong and Oo. at Antwerp, 
and the business of dealers in motors, motorcars, and accessories 
carried on by D. Citroen at 45, Holborn-viaduct, E.0.; to adopt an 
agreement with S. de Jong and D. Citroen, and to carry on the 
business of manufacturers, sellers, and letters-on-hire of motors, eto. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Milan.—The Mediterranean Railway Company require tenders for 
20-ton electric crane by June 10. 

Battersea.—The Council invite tenders for the supply ef prepay- 
ment meters. Tenders by June 2. 

Paris. — The Post and Tel h Department, 103, Rue de 
Grenelle, require tenders for 11,472 telegraph poles by June 11. 

Brussels. — The Government railways require tenders for dynamos, 
85 , by June 3. Specifications, No. , may be obtained from the 
above, 

Manchester. The Corporation Tramways Committee invite tenders 
for general stores. Tenders to the Chairman of the Tramways Com- 
mittee by June 1, 

Paris.—The Post and Telegraph Department require tenders for 
telegraph cables in five lots, Particulars may be obtained from the 
Under- tary. Tenders by June 7. 

Liege.—Tenders are required for lamps and chandeliers at the 
Theatre Royal. Particulars may be obtained from the Municipal 
Authorities, Town Hall. "Tenders by June 1. 

Bradford. — Tenders are invitel for electric goods lift at new ware- 
house, Vicar-lane, Bradford. For specification app'y to Mr. W. H. 
Hardaker, architect, [vegate-chambers, Bradf rd. 

Cardifr.—The Tramway Committee invite tenders for single-deck 
combination bogie cars.  Particulars may be obtained from the 
Borough Electrical Engineer. Tenders by June 10. 


Maidenhead.—The Town Council invite tenders for the extension - 


of the central station buildings in Braywick.road.  Particulars may 
be obtained at the Borough Surveyor's Office. Tenders by June 12. 


Bradford.—The Oorporation invite tenders for the works and 
materials for electric lighting. Particulars may be obtained from 
Mr. F. Stevens, town clerk. Tenders by June 15. See advertisement. 


Hull. —The Telephones Committee invite tenders for alterations to 
Trippett Baths. Particulars may be obtsined at the office of Mr. 
Joseph H. Hirst, city architect, Town Hall, Hull "Tenders by 
May 29. 

Dublin.—The Electric tig iung Committee invite tenders for the 
supply of maximum demand indicators. Particulars may be obtained 
from Mr. R. Hammond, 64, Victoria-street, London, S. Tenders 
by June 4. 

Edinburgh.—The Corporation invite tenders for the wirings and 
fittings for the electric light installation at the North-West Extension, 
y Ohambers. Tenders to Mr. Thomas Hunter, W.S., town clerk, 
by June 1. 

Gloucester.—The Oorporation invite tenders for generating plant, 
etc. Full particulars from Messrs, Hammond and Son, 
64, Victoria-street, Westminster, London, S. W. Tenders to the 
Town Olerk by June 16. 

Littleborough. — The Council invite tenders for the electric 
lighting of the Council offices, publie library, fire station, etc., 
together with the necessary generating plant. Tenders to Mr. Geo. H. 
Wild, clerk, by June 9. 

Lisbon —The Public Works Department require tenders for the 
construction of 1m. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca; (2) Oberer Minho, Braga-Mon¢ao ; (3) Braga- 
Guimaraes. Tenders by Aug. 1. 

Bath, —The Corporation invite tenders for the erection of buildings 
for extensions to the electric light generating station in Dorchester- 
street, etc. Particulars from the City Electrical Engineer's Office, 7, 
Dorchester-street, Bath. Tenders by May 30. 

Burma.—The Locomotive and Carriage Superintendent of the 
Burma Railways Company, Limited, Insein, Burma, require tenders 
for an electric installation. Full iculars, etc., may be obtained 
from the superintendent. Tenders by June 26. 

Braáford.—The Corporation invite tenders for the works and 
materials necessary for the electric lighting at the Oartwright 
Memorial Hall Lister Park, Bradford. Particulars may be obtained 
at the Town Olerk’s office. Tenders by June 13. 

Oldham.—The Corporation Electricity Committee invite tenders 
for the supply, delivery, and erection of coal-measuring boxes, 
shoots, etc., comprised in specification No. 11. Tenders to be s nt to 
the superintendent, Mr. Atthur Andrew, by June 2. 

Haekney.—The Council invite tenders for the foundations and 
other builders’ work in connection with a new steam engine at the 
electricity works. Particulars may be obtained from Mr. R. Hammond, 
64, Victoria-street, London, 8. W. "Tenders by June 11. 

Ashton-under-Lyne.—The Guardians invite tenders for wiring, 
etc., the new hospital and nurses’ home. Particulars may be 
obtained from the architeots. Messrs. Jobn Eaton, Sons, and Cantrell, 
Stamford-street, Ashton-under-Lyne. Tenders by June 3. 

Army Contracts.—Tenders will be received for the purchase in 
one lot of one and dynamos, etc. Particulars may be obtained on 
application by letter to the Divisional Officer, Royal Engineers, 

estern Heights, Dover, by June 5. See advertisement last issue. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
mm l'Ofüce National du Commerce Extérieur, Rue Feydeau, 3, 

aris. 

Wood Green. — The Urban District Oouncil invite tenders 
(Contract No. 1)for supply and laying of underground mains, road, 
work, etc. Full par-iculats may be obtained from Mr. J, W. 


Britton, clerk of the Council. Tenders by June 24. See advertise- 
ment. 

Private Telephone System.—Messrs. Graham, Morton, and Co. 
Limited, Black Bull-street, Leeds, invite tenders for the supply and 
fitting of a private telephone installation at their new works. 
Particulars may be obtained upon application to the above firm. 
Tenders by June 8. 

Radoliffe (Lanos.).— The Urban District Council invite tenders 
for the supply and erectien of the following plant—viz.: (Oontract 
No. 8) steam, exhaust, feed, and water pipes and accessories; (9) 
balancer and motor-generator ; (10) accumulators. Particulars may 
be obtained from the Clerk. Tenders by May 30. 

Bradford.—The Guardians of Bradford Union invite tenders for a 
complete electric light installation at their sanatorium for consump- 
tives at Eastby, near Skipton. Particulars may be obtained from 
Mr. Fred Holland, engineer and architect to the Guardians, 11, 
Parkinson’s-chambers, Bradford. Tenders by June 11. 

Johannesburg.—The Krapa invite tenders for steel grooved 
rails, fishplates for grooved rails, steel Vignoles rails, aa peg for 
Vignoles rails, points and crossings, tiebars, soleplates, bolts, nuts, 
rivets, dogspikes, etc. Specification, etc., can be obtained from 
Messrs. Mordey and Dawbarn, 82, Vivtoria-street, Westminster. 
Tenders by noon on June 15. 

Newcastle-on-Tyne. —The North-Eastern Railway Oompany invite 
tenders for erection of sub-station buildings at Pandon Dene, Ouller- 
coats, Benton, and Kenton in connection with electrification of branch 
railways, Newcastle-on-Tyne. Specifications, etc., may be obtained 
cn application to Mr. William Bell. the company’s architect, Central 
Station, Newcastle-on-Tyne. Tenders by June 3. 

Brighton.—The Town Council invite tenders for the supply and 
erection of 5,400 kilowatts of generating plant at their Southwick 
power station, and 6,000 kilowatts of motor-generator converting 
plant, together with switchboards, instruments, etc., at their North- 
road power station, Brighton. Tenders by June 8 to Mr, Francis J. 
Tillstone, town clerk, Town Hall, Brighton. 

Derby.—The Tramways Oommittee. invite tenders for—(Contract 
No. 14) steel rails end fishplates; (2a) locking bolts, nuts, and 
washers ; (54) tiebars, nuts, and washers ; (4A) points, orossings, and 
other special work; (5A) excavating, concreting, platelaying, paving, 
etc. ; (6A) poles, overhead wiring, eto. ; (7A) feeders, conduits, etc. ; 
(8a) cars. Part:culara and information relating to Contracts 1 to 5 
may be obtained on application to Mr. John Ward, borough surveyor 
and engineer, and relating to Contracts 6 to 8 from Mr. T. P. Wilms- 
hurst, borough electrical engineer, on and after Wednesday, June 3. 
Tenders by June 16. 

Glouoester.—The Electricity Supply Committee invite tenders for 
the supply and erection of the following plant for the equipment of 
the generating works for the supply of power to the city light rail- 
ways: (Section A) two 200-kw. high-speed steam generators, negative 
booster, and accessories ; (B) one jet condenser and Edwardss air 
pump, to deal with 10,000lb. of steam per hour, steam, exhaust, 
water, and drain pipes and valves; (C) switchboard and instruments; 
and (D) accumulators and reversible booster—supply and erection of 
accumulators and reversible booster, removal of existing battery. 
Tenders by June 16 to Mr. Geo. Sheffield Blakeway, town clerk, 
Guildhall, Gloucester. | 

Glouoester.— The Tramways Committee invite tenders for the 
supply of material and the carrying out of works in connection 
with the city light railways: (Section E) rails and accessories ; 
(F) construction of permanent way ; (G) cables, troughs, and feeder 
pas and the laying and erection of same; (H) poles ; (I) overhead 

ine material and rail bonds ; (J) erection of poles and overhead equi 
ment ; (K) cars and trucks; (L) electrical equipment of cars. e 
whole bound up in one specification. Tenderers are at liberty to 
tender for any section, but not for part of a section. Specificatio 
etc., may be seen at the offices of the City Surveyor, Gloucester, an 
at those of Mr. Alfred. Dickinson, M.I.C.E., and Mr. Robert 
Hammond, M. I. O. E. Tenders by June 16. 

Rangoon.—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all p within the limits of 

n Municipality. Oopies of tender forms, terms and conditio 
and plans of the city can be obtained on application to the menie 
agents, Messrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E. O., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill and the rules, plans on a large scale of the city, etc. 
Tenders for the concession, accompanied by such descriptions, 
specifications, drawings, and data as will enable the committee to 
[aes of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 


“ Electric.” 
RESULTS OF TENDERS. 


Govan.—The Lancashire Dynamo Company have secured the order 
for two sets of reversible boosters and switchboards. 

Norwich.—The Committee of Visitors have accepted the tender of 
C. Payne and Co., at £75, for an installation of telephones at the 
asylum. 

Southampton.—The following tenders have been recommended for 
acceptance: Jenkins and Son for the superstructure of the electrio 
light station at £11,664, and Walker Bros., for the supply of steel 
roof, trusses, etc, at £258. 

Newoastle, —The Newcastle Electric Supply Company have renewed 
their contract for the exclusive supply of motors, both direct-current 
and: three-phase, for the ensuing year with the British Thomson- 
Houston Company, Limited. 
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London, E.C.—The contract for 
Standard newspaper office, 
Wm. Aug’s Gibson, Limited. 


Belfast.— Messrs. Ha:land and Wolff, Limited, have placed a con- 
tract with the British Thomson-Houston Compiny, Limited, for one 
main switchboard for their new generating station, consisting of 64 
pane's, for controlling the whole of the generating plant and the distri- 
buting system for their extensive sbipyard. The switchboard, which 
will be 128't. in length, is probably the largest for & private industrial 
plant in the country. ; 

Battersea.—The following tenders have been recommended for 
acceptance: Mackenzie Bros., 109 are Jamp pillars and brackets, 
£1,144. 10s. ; Gilbert Are Lamp Company, Limited, 112 are 
lamps, etc., £1,034, aud 23 arc lamps and brackets for the Latchmere 
estate, £158. The Horse Committee have accepted the tender of the 
British Thomson-Houston Company Limited, for a 1-h.p. electric 
motor, wi'h blower, for the farriers’ shop at the stables, Lombard- 
road, at £19. 2s. 6d. 


Bridlington. The Parliamentary an l General Purposes Committee 
recommend the following tenders for acceptance: Johnson and 
Phillips, two 100-kw. steam dynamos, 10-ton travelling crane, ete., 
£2,459 ; Clayton, Son, and Co., Limited, two Lancashire boilers, 
Green's economiser, boiler settings and flues, £1,413; Electrical 
Power Storage Company, Limited, sturage battery, £1,067. 10s.; 
Johnson and Phillips, switchboard and connections, £858 ; Anchor 
Cable Company, mains and laying cables, £9,251. 6s. 5d.; J. Spencer, 
Limited, pipework, pumps, and heater, £1,429; British Prism Globe 
Electrical Company, Limited, street-lighting columns and fittings, 
£2,597. 18s. 6d. The tender of G. Storr and Sons was accepted for 
the buildings. 


three electric lifts at the 
Shoe-lane, has been secured by 


BUSINESS NOTES. 


TRACTION. 


Browynhills.— The tramway extension at Walsall Wood has been 
completed. 

Shipley.—Halfpenny fares have been adopted by the tramways 
company on the new lines. 

Darlington.—The tramway construction here will be commenced 
immediately after Whitsun. 

Tynemouth Tramways Bill.—In the House of Lords on Tuesday 
this Bill was read a third time. 

Stirling.—The clerk is continuing his enquiries as to the cost of 
an electric tramway scheme for the town. 

Camborne.—The rolling-stock on the new electric tramways is 
being increased by the addition of two new cars. 

Bury.—It is stated it has been found necessary to levy a rate of 
4d. in the £ to meet the expenses of the Tramway Committee. 

Mid-Yorks.—The Mid-Yorks Tramways Bill will be euquired 
into by a Select Committee of the House of Lords after Whitsun. 

Southampton.—The tramways accounts of this borough have now 
been issued in abstract form. Some particulars were given in our last 
issue. 

Dencaster.—Major Druitt, of the Board of Trade, has passed the 
circular tramway route behind the race stands and the extension at 
Hyde Park. 

Hillsborough.—The eleetric tramway system from West-bar to 
the end of the park will be inaugurated on Batarday next and opened 
for public traffic. 

Huddersfield.—The provisional order authorising the Corporation 
to construct additional tramways has been confirmed by Bill in the 
House of Commons. 

Stoke Newington.—The Borough Council have approved the 
plans for the reconstruction for electric traction of the North Metro- 
politan tramways on terms. 

West London.—On Sunday evening, owing to the breaking of an 
overhead wire on the London United . at Shepherd’s Bush, 
the traffic was greatly impeded. 

Birmingham District Tramways Bill.—This Bill has been 
reterred tu a committee of the House of Lords, which will hold its 
first meeting on Monday, June 15. 

Southport.—At a meeting of the Tramways Committee the annual 
report on the working of the trams was discussed in detail. The exact 
deficit announced is £1,222. The meeting was adjourned. 

Glasgow.—The Glasgow Corporation Tramways Bill came before 
the Examiner on Private Bills in the House of Commons on Tuesday, 
and was passed as having complied with the Standing Orders. 

Linooln.—The Oorporation’s offer of £8,000 for the local tram- 
ways has been refused by the directors of the tramways company, 
and the amount of the purchase price will now have to be settled by 
arbitration. 

Leeds.—On Thursday evening last week the tramway service was 
entirely suspended for a short time in consequence of a failure of the 
supply of electricity owing to the burning out of a switch at the 
generating station. 

Heokmondwike.—The British Electric Traction Company's lease 
of the proposed tramways from the junction of the Staincliffe and 
Batley roads to the Batley borough boundary hae been approved by 
the District Council. 

Wiltshire.—The announcement is made of an intention to apply 
to the Light Railway Commissioners for an order authorising the con- 
str uction of a light railway in Wiltshire, to be termed the Central 
Wilts Light Railway. 


Sowerby Bridge.—As we anticipated in our last issue, the tramwa 
extension from Wharf-street to the boundary of the District Council's 
area at West End was opened for traffic on the evening of the 2lst 
inst. after the Board of e inspection. 


Blackpool.— We have to acknowledge from the general manager of 
the 1 Corporation tramways a copy of the financial statement 
of the undertaking for the year ended March 31 last. The principal 
figures relating to the year’s working were given in our issue of the 
8th inst. 

Barrow.—It was stated at the last meeting of the Town Council 
that all the arrangements for laying the electric tramways were com- 
pleted. The contract for the laying of the track amounted to £27,311 
and that for overhead equipment £5,000. Work would be commenced 
immediately. 

South Africa.—The contract for the rails for the Pietermaritzbur, 
electric tramways has been placed with a Belgian firm, but muc 
dissatisfaction is expressed that delivery has not yet commenced. 
The orders for roofing and other material have been placed with 
British firms. 


Colwyn Bay.—On June 10 the Board of Trade will 
decide the question of the rege by the owners of the 
to Oolwyn Bay Light Railwa 
allowed for the making of the line. 
opposing the application. 

Chester.—At the last meeting of the Town Council the engineers 
(Mr. I. Matthew Jones and Mr. F. Thursfield) were heartily con- 
gratulated upon the very successful and prompt completion of the 
tramways construction. The system, it will be remembered, was opened 
for traffic a few weeks back. 


. Swansea.—The borough surveyor and electrical engineer have been 
instrueted to forthwith complete for the overhead trolley system the 
plans and specifications for the tramways authorised by the light 
railways order and the Act of 1902 on the assumption that the works 
will be executed by contract. 


The City.—The London County Council asked permission of the 
City Oerporation to carry their tramways across Southwark Bridge to 
a point near Upper Thames-street. At the last meeting of the Court 
of Common Council it was resolved to reply that they could not 
consent to the construction of any line of tramways within the City. 


Crewo.—A public meeting, organised by the local branch of the 
Independent Labour Party, has adopted the following resolution : 
That this meeting protests against the streets of Crewe being handed 
over to any private tramway company, and demands that a town’s poll 
be taken after all parties have had time to fully discuss the subject.” 


St. Panoras.—In reply to a request by the London County Council 
that they would consent to the electrification of St. Pancras tramwa 
on the overhead system, the Borough Council have written that while . 
the present ''trials" are going on they are ‘‘not prepared to express 
any opinion as to which system would be the eat for the public 
interest,” 

Liverpool Overhead Railway Extension.—4A special moeting of 
the shareholders of the Southport and Oheshire Lines Extension 
Railway has approved the Bill now before Parliament for connecting 
the line at Sefton with the Liverpool Overhead Railway at Seaforth. 
It is intended that the line shall be electrified as far as the Southport 
terminus. 


Leith.—At Tuesday's meeting of the Tramways Committee the 
report of Mr. James More, C.E., the expert who was appointed to 
d e into the whole tramways question in Leith, was submitted, 
and, after consideration, was remitted to a sub-committee to invite a 
conference with the directors of the Edinburgh Street Tramways 
Company. 

Newcastle.—It was proposed at the last meeting of the Tramways 
Committee that powers should be sought for the purpose of extends 
the tramways in various parts of the city. The engineer was instruc 
to report as to the distances and probable cost of the pro exten- 
sions. The localities suggested for the new tramways are to be inspected 
by the sub-committee. 


Newport.—The Chepstow-road section of the electric tramways is 
now oompa and on Saturday morning a trial run was made. The 
car was driven by the borough electrical engineer, Mr. H. Collin 
Bishop, who was accompanied by a number of other officials. The 
Tramways Committee have decided to recommend the Town Oouncil 
to take a poll of the ratepayers on the question of the running of 
trams on Sundays. 


Croydon.—The clerk reported at the last meeting of the Rural 
District Council that there was only one Bill now before Parliament— 
the Croydon and District Tramways Extension Bill. He had inter- 
viewed the company, and they had acceded to various points. There 
were still some matters of importance outstanding, however, and he 
proposed to avail himself of the authority which had been already 
given to instruct counsel. 


Dudley and Stourbridge Tramways Bill.—This Bill, which has 
already received the sanction of the House of Lords, came before Mr. 
Campion, senior examiner of private Bills, on Tuesday, for proof of 
compliance with the Standing Orders of the House of Commons. There 
was no opposition at this stage, and on proof furnished by the parlia- 
mentary agents for the promoters compliance was certified, and the 
Bill was ordered for second reading. 


Wigan. —Mr. Jetlreys, deputy-chairman of committees in the House 
of Commons, on Tuesday bad before him the Wigan Co tion 
Tramways Bill. The object of the measure is to coufer additional 
powers on the Corporation of Wigan with regard to tramway exten- 
sions and street improvements. e estimated cost of the work was 
stated to be £37,850. There was no opposition, and the Bill was 
ordered to be reported for third reading, 


roceed to 
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Order for an extension of the time 
The Urban District Council are 
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Private Bills.—In the House of Commons the Cheshire Lines 


Committee Bill, the London County Council Tramways and Improve- 


ments Bill, and the London, Tilbury, and Southend Railway Bill have 
been read a third time, and the Baker-street and Waterloo Railway 
(Extension of Time) Bill a second time. In the House of Lords the 

London United Tramways Bill has been read a second time. 
~ Ayr.—The Corporation electric tramways have now been in opera- 
tion for & year over the extended course to Burns's Monument, the 
distance from Prestwick to the monument being over 54 miles. Durin 
the year there were 3,210,586 r tickets sold, and the to 
earnings were £13,775. 17s, 114d. The weekly earnings ran from 
£140 to £874. The total mileage for the year was 536,049 miles, 
giving an average rate of earnings of 9'8d. per car mile. 

Kirkocaldy.—Since the inauguration of the electric tramways on 
Feb. 28 last they have been well patronised. The books were closed 
on May 15, and the returns show that for the 11 weeks during which 
the cars had then been in operation 504,961 passengers had travelled 
on the system. The drawings amounted to £1,982. 8s. 84d., while 
41,361 car miles had been run, showing an income of 112d. per 
car mile. Work on the extensions has been commenced. 

Southend. —The following scale of wages, etc., have been adopted: 
Motormen, commencing wage of 50s. per week, iacreasing to 51s. after 
six months' satisfactory service, and to 32s. after 12 months ; con- 
ductors, commencing wage of 26s. per week, inoreasing to 27s. after 
six months’ satisfactory service, and to 28s. after 12 months. Hours 
of duty, an average of 60 hours per week for each four weeks, with, as 
far as practicable, one day off in seven. A week's holiday after 12 
months’ satisfactory service. 

Sussex Light Railways.—The British Electric Traction Company 
have given notice of their intention to apply to the Light Railway 
Oommissioners for an order authorising them to construct light 
railways in Portslade-by-Sea, Aldrington, and Hove. The principal 
roads affected are Station-road, Portslade, and Portland-road, Sack- 
ville-road, Olarendon-villas, Goldstone-villas, Railway-approach, 
Denmark-villas, Oromwell-road, D’Avigdor-road, New Ohurch-road, 
and Blatchington-road, Hove. 

Southend. —At the meeting of the Town Council last week, on the 
question of a proposed increase in the wages of tram drivers and 
conductors, an alderman said that when it was known that a 
commercial concern was being run at a loss it was an exceptional 
thing for the employés to ask for an increase of wages. There had been 
a loes on the undertaking of £3,000. This increase meant £11 or 
£12 a month on the wages, and they could ill afford it. The recom- 
mendation to increase the wages, however, was carried. 

Coventry Tramways Bill.—This Bill came before the Sta ndin 
Orders Committee of the House of Lords presided over by the Earl o 
Morley, on Tuesday, on the certificate of the Examiners of Private 
Bills that the Standing Orders of the Upper House had not been com- 
plied with by reason of the fact that the notices had not been published 
or the plans deposited in connection with the additional provision 
which the promoters ask leave to incorporate in the Bill by the time 
fixed in the Standing Orders. After deliberating for a short time the 
committee decided to suspend the Standing Orders and to allow the 
Bill to proceed. 

Aston. —The decision of Birmingham to municipalise the tramways 
has led the Aston District Council to call a meeting of the Tramways 
and Electric Light Committee, and their report has becn submitted to 
a private meeting of the whole of the members of the Council. The 
report has not been made public, and no official information is forth- 

tooi, however, that Aston is not averse to 


coming. It is unders 

joining Birmingham if terms could be satisfactorily arranged, and 

although no pledge has been given to the British Electric ee 
he 


Oompany, that company may also bo mY eka on the subject. 
Oouncil have decided to go on with their Tramways Bill now before 
Parliament. 

Additional Traffic Returns.—Anglo-Argentine, £1,441 increase; 
Barcelona Ensanche y Gracia, £2236 increase; Barcalona. £138 decrease ; 
Brisbane, £254 increase (month of April, £10,309, increase £407) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Bueno’ Ayres and en ie Electric, £377 increase 
(month of April, £12,995, increase £1,123) ; Calcutta, £604 increase ; 
Cape Town (month of April), receipts £16,003, expenditure £8,313 ; 
Isle of Thanet Electric, £247 decrease; Mexico Electric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£14 increase; Port Elizabeth (month of April), receipts £4,292, 
expenditure £2,281. 

St. Helens,—Last week there was inaugurated, as an instalment of 
the promised Liverpool and Bolton through tramway service, a system 
of through cars from the pierhead, v» Knotty Ash and Huyton, to 
St. Helens. The new service, at present confined to the afternoons 
and evenings, is worked by the South Lancashire cars, and the single 
fares, for the time being paid at two stages, total 9d., the return fare, 
also payable at two stages, being 1s. 5d. The distance between Liver- 
pool pierhead and Church-street, St. Helens, is over 12 miles. By 
railway the third-class return fare is 1s. 11d. The ordinary 1d. stages 
prevail to the city boundary, and on the South Lancashire system 
there are both Jd. and 1d. stages. 

Folkestone.—At their last meeting the Town Council rejected a 
proposal of the committee to appoint Mr. Lacey as expert adviser in 
the matter of tramways. Although the Corporation decided many 
months ago to go in for a tramway scheme, they have practically done 
nothing in the matter since beyond sending a deputation to the 
Continent to inspect the different systems in operation there. The 
difficulty seems to be in deciding on what system shall be adopted, 
and opinion is apparently divided between the overhead trolley, the 
conduit, and the surface-contact. At the next meeting of the Town 
Council a member will urge the desirability of adopting the overhead 
trolley system, and put forward a motion on the subject. 


Lowestoft.—An arbitration has been held to determine the value 
of frontages to be acquired for street widenings in connection with the 
construction of the Corporation electric tramways. The Town Council 
have resolved that application be made to the Light Railway Oom- 
missioners for an order to amend the East Anglian Light Railways 
Order, 1902, by transferring to the Corporation the powers, duties, 
and obligations of that order, with such extensions and modifications 
as may be deemed expedient, and by conferring upon the Corporation 
all necessary powers for the construction and working of the proposed 
light railways. 

Wolverhampton.—As will be recollected, last week the Town 
Council a resolution to the effect that the Lorain Steel Company 
had not fulfilled the terms of their contraet with the Corporation 
respecting the tramways. As a result a sub-committee has been 
appointed to consult with the town clerk in the event of correspon- 
denoe ing between the Corporation and the company, and Mr. 
C. E. C. Shawfield, the borough electrical engineer, has been instructed 
to prepare estimates and specifications for the equipment of the existing 
lines on the overhead system. Provisional tenders have also been 
acóepted for the laying ofthe tram track on the Dudley-road, Willenhall- 
road, and Wednesfield-road routes, and the equipping of them on the 
overhead system. 

Manchester and Salford Tramways.—The work of laying the 
lines for the interrunning of the Manchester and Salford cars has pro- 
ceeded rapidly, and it is thought that by to-day it will be possible for 
the Salford cars to pass over the Blackfriars Albert, and Regent 
Bridges into Deansgate. As the Salford cars will run into Deansgate, 
a rearrangement of the whole of the Salford services has been necessary, 
and the services suggested contain 11 routes. The object has been to 
provide a through service connecting the various parts of the borough 
so as to reduce the necessity of changing cars to the lowest minimum. 
The Manchester Corporation on their part are carrying out with much 
rapidity the work of laying lines in Singleton-road (Oheetham Hill) to 
the main gate at Heaton Park. l 

The Gordon-Bennett Cup.—After the appalling loss of life in 
the first section of the Paris-Madrid motorcar race, speculation has 
been rife as to whether the Government would allow the contest for 
the Gordon-Bennett Cup to take place in Ireland as arranged. There 
seems, however, to be no cause for anxiety in this direction. It was 
stated officially in the House of Oommons on Wednesday that the con- 
ditions in the Irish race would be totally different to those under 
which the continental race was attempted to be run. The public will 
be kept clear of the course by strong forces of police assisted by the 
military, and, moreover, the race will be competed for over a course 
which 1s expected to offer no difficulties or dangers even at the high 
speeds which will be reached. 

Portsmouth.—Mr. Balfour Browne’s award as to the dispute 
between the Corporation Tramway Committee and the Horndean 
Light Railway Company states that Mr. A. W. White has not carried 
out his agreement with reference to point A. The arbitrator directs 
that he must provide a sufficient landing place for the passengers 
travelling by the Oorporation cars. There must be snfficient accom- 
modation upon a flat apace for the passengers to alight. Mr. White 
must rail the space in on the side farthest from the road, so as to 
adi ssengers from falling over. The space is to be on the left. 

and side going up. Mr. White must also provide proper means of 
potting to and from this space, from the roadway, and he is also to 
shift the shelters, which are now placed about 100 yards from point A, 
nearer to that point. With reference to the important point O, the 
arbitrator, inasmuch as it is held that Mr. White cannot carry out his 
agreement there, makes no award. It is unknown upon which party 
the costs of the arbitration will fall. 


Electric Power on Railways.—The House of Commons went into 
Committee of Supply on Wednesday for the purpose of considering a 
resolution authorising expenditure by the Board of Trade under the 
Railways (Electrica! Power) Bill for the appointment and remuneration 
of such persons as might be required for carrying out the Act. Mr. 
Whitley objected to giving a blank cheque of this kind to any depart- 
ment without some explanation. Mr. Bonar Law, on behalf of the 
Board of Trade, said this was merely a formal resolution to authorise 
expenditure under a Bill which would presently come before the com- 
mittee. Mr. T. G. Bowles denied thet this was a merely formal 
matter. The money was required for an addition to that ‘‘ cursed 
army of inspectors " which was treading under its heels the people of 
this country. He expected soon to find inspectors appointed to see 
that they went to at 10 o'clock at night, or that none of chem 
played bridge and perhaps golf. He thought, therefore, the committee 
ought to insist on some statement as to the amount of money involved. 
The resolution was agreed to, and the House resumed. 


Lancaster.—For some time the Corporation, who have recently 
instituted & system of electric tramways in the borough, have been in 
negotiation with the directors of the Lancaster and Morecambe Tram- 
ways Company for the purchase of the latter undertaking, with a view 
to its electrification, and the institution of a complete system of 
electric tramways from Lancaster to Morecambe. A few months ago 
an expert was employed by the Corporation to value the company’s 
undertaking, which has still seven years to run before the expiration 
of the parliamentary powers obtained when the company was formed, 
and it was stated that this valuation was expected to form the basis 
of an agreement for purchase. It has transpired, however, that at a 
meeting of the Tramways Committee of the Corporation and the 
directors of the company, the latter declined to accept the valuation 
as a basis of agreement, and the negotiations have for the present been 
abandoned. “Fhe final offer of the Corporation was £27,000, whilst 
the company demanded £30,000. The latest statement is that the 
offer of the Corporation has been definitely withdrawn. 


Cardiff.—At the last meeting of the Tramways Committee Mr. 
Ellis, the electrical engineer, stated that the qost of producing the 
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current for the tramways system worked out over the year at ‘62d. 
per unit, and for April it was ‘47d., whereas the lowest in the whole 
of the eountry was reported to be 66d. per unit. Mr. Ellis pointed 
out that in the early part of the year they had exceptionally adverse 
circumstances to work under in Cardiff f the trafic on the Splott 


route kept up as it commenced it would prove a little gold mine, for 
each car was earning on the average a day. On Thursday, with 
two additional cars at night, the earnings were £30. It was agreed 


to construct two sidings on the Hayes so as to relieve the congested 
traffic at the bottom of St. Mary-street. A Bill to confirm certain 
visional orders made by the Board of Trade under the Tramwa 

ot, 1870, came on bigs ng A for proof of compliance with the 
Standing Orders before Mr. Campion, one of the examiners of the 
House of Lords. There was no opposition at this stage, and the 
necessary formal proofs having been given the Bill was certified for 
second reading. Among the provisional orders was one authorising 
the Oorporation of Cardiff to construct additional tramways. 


Aberdeen.—On Monday the Tramways Committee held a meeting 
at which Mr, 1 burgh surveyor, reported that the relaying. of 
the tramway rails in Holburn-street, Union-terrace, and Union-street 
had now been completed, and that the whole work had been carried 
out by the Corporation employés at a cost of £4,318, compared with 
£4,577 had the work been done by contract at schedule rates. There 
was thus a saving of £259, apart from the fact that much less incon- 
venience was caused to the public than is usually the case during such 
operations. It was resolved that Mr. Dyack, Mr. Bell (electrical engi- 
neer), and all the workmen should be thanked for the expeditious 
manner in which they had carried out the work in very trying circum- 
etances, owing to severe weather. Mr. Bell reported that the A esting- 
house Company had offered to supply the 12 additional cars required 
4 the Corporation at £5 per vehicle less than the price charged under 
the previous contract, and he received instructions to accept this offer. 
It is expected the construction of the Ferryhill route, as far as 
Whinhill-road, will be completed within a fortnight, and it was 
resolved that as soon as it is finished the ing of the cars should 
be commenced. The burgh surveyor reported that the part of the 
Rosemount section, from Queen's Oross via Fountainhall-road, to 
Beechgrove-terraoe, was in a very bad state of repair, and recommended 
that the work of relaying this portion of the track should be carried 
out by the Corporation's own workmen, as was the case with Union- 
street, Mr. Dyack was authorised to proceed with the work as soon 


. as he had the material ready. 


Islington.—At the last meeting of the Botough Council the town 
clerk read a letter from the London Oounty Council on the question 
of the electrification of the northern tramways. It would be necessa 
to lay the conduits under the tramway lines, and they asked the 
Borough Council, when they were exeroising their powers under the 
Islington electric lighting order, if they would give directions that 
mains laid in the carriageway were p as near as possible to the 
kerb, and that when the mains crossed thoroughfares they should be 
laid not less than 3ft. 6in. below the sarface. The matter was referred 
jointly to the Works Oommittee and Electricity Committee. The 
Works Committee, reporting on a letter from the London Oounty 
Council asking whether the Borough Oouncil would be disposed to 
consent to the use of the overh trolley system for such parts of 
their tramways within the borough as are situated north of 1 King’s 
Oroes and the Angel, exclusive of those in the Pentonville-road, were 
of opinion that the extension of the overhead trolley system through 
the orowded ee of the borough was for various reasons 
very undesirable. They, therefore, recommended that the London 
County Council be informed that this Council would not be prepared 
to accord their consent to the use of the overhead trolley system in 
the roads and streets of the borough. An amendment was moved, 
“That a deputation wait on the London County Council to confer 
with them on the question of electrifying the tramways and to report 
to this Council." The Council accepted the amendment, the committee 
offering no opposition to the same. 


Romford and District Tramways Bill.—The House of Commons 
Committee presided over by Mr. H. E. Kearley, M.P., has oonoluded 
its consideration of this Bill, under which the Empire Electric Light 
and Power Company seek powers to construct a line of tramways 
along the High-street, Romtord, joining up with the existing Ilford 
tramways, and one along South-street to a point a short distance 
beyond the Romford Station of the Great Eastern Railway Company. 
The proposals were of ay by frontagers on the ground of the 
inconvenience and loss likely to be inflicted upon their businesses by 
the running of the trams, unless the High-street and South-street 
were widened, and by the Great Eastern Railway Company on the 
ground of competition. The Ohairman said the committee found the 
preamble proved, x iare to the insertion of a clause providing that 
the powers conferred by the Bill should not be exercised unless, within 
two years of the passing of the Act, the promoters raised and invested, 
so that it could be applied to the acquisition of the property neoessary 
for the road widenings and to tue construction of tramway works to 
the satisfaction of the Board of Trade, a sum of £50,000. The com- 
mittee also directed that a clause should be inserted in the Bill pro- 
viding that the width of the High-streot should be 24ft. and of 
South street 23ft., the pavements in both cases to remain at their 
present width. The promoters were to come to Parliament next 
session to take poran for the acquisition of the property necessary 
for the road widenings, unless in the meantime the property was 

uired b 1 5 agreement. The clauses were afterwards adjusted, 
and the Bill was ordered to be reported to the House for third 
reading. 

Rochester and Chatham Electrie Tramways.— The Select Oom- 
mittee of the House of Lords of which Lord Oamperdown is the 
chairman, last week considered the Rochester Corporation Tramways 
and Improvements Bill and the Ohatham and District Light Railways 
Bill, The Bills were, at the time they were deposited, in competition ; 


but an agreement has been come to between the promoters, and the 
Bills are going forward as complementary measures. The two Bills 
provide for the construction of a series of electrically-worked tram- 
ways, which in effect will link up Strood, Rochester, Chatham, and 
Maidstone. The Ohatham Company's original proposal was to lay 
down certain tramways within the boundary of Rochester ; but under 


the arrangement come to these will now be made by the Corporation 
and leased by them, together with other lines to be constructed by the 


local authority, to the company for a period of 40 years, The distance 
between Ohatham and Maidstone by the South-Eastern Railway is 
113 miles, and it was all that the average time occupied by the 
journey was 14 hours. e route by the projected light railway will 
be 73 miles, which it is intended shall be traversed in 40 minutes. It 
was also proposed to carry goods on separate cars between the two 
towns. e estimates for the scheme of tramways for which the 
Rochester Oorporation is 3x ag amount to £140,000, and for the 
company’s proposals £182,000. Evidence was heard in support of 
the two Bills. The Chairman said the committee found the preambles 
proved, and the Bills might proceed. Mr. Boyle, K.O., on behalf of 
the opposition of the Chatham and South-Eastern Railways Oom- 
penies, stated, in reply to the cbairman, that they did not intend 
to take any part in the discussion of the clauses. The committee 
then adjusted the clauses, and ordered the Bills to be reported to the 
House for third reading. 

Motorcar Rogulations.—In the House of Commons on Wednes- 
day, the President of the Local Government Board stated that he 
hopes to introduce a Bill to deal with motorcars shortly after Whit- 
suntide. The questions of regulating speed, providing for identifica- 
tion, and granting certificates of competency of drivers will be con- 
sidered in framing the measure. In view of the recommendation made 
by various publie ies that all motorcars should be numbered or bear 
some other identification mark, a petition to the House of Commons 
has been drawn up, pointing out that such a course is neoessitated by 
the abuses connected with high-speed motors capable of running lon 
distances without a stop. It is contended that the arguments w 
apply in the case of these cars have no bearing on that of eleotrical 
carriages for town use, which are incapable of going at more than 
moderate , and, being designed for use in towns only, are not pro- 
vided with battery power which would enable them to travel overanycon- 
siderable distance without recharging. The petitioners urge that it is, 
therefore, unn to provide that ladies and gentlemen who elect to 
be driven in electric broughams or landaulets, in preference to horse- 
drawn vehicles when making calls in London, ee the park, or 
attending the opora or theatre, should be required to have attached to 
the back of their carriage a large di ring number or name. Such 
a proram it is said, would practically put an end to the use of such 
vehicles in London. Attention is also drawn to tho fact that the 
identification regulations on the Oontinent do not apply to such 
vehicles, and there is no argument which can properly be used to 
require the Local Government Board to depart from the Continental 

ractice in this matter, and the improvements wrought in the con- 

itions of town traffic by the use of electric carri instead of horse- 
drawn vehioles are quoted. On these grounds, tbe petitioners protest 
against the proposal that the conspicuous marks of identification which 
it is proposed to place on motor vehicles in general should be attached 
to electric carriages for town work. 


Standard Tramway Rails. —Mr. John Price, the city surveyor of 
Birmingham, has received the following letter from Mr. io S. 
Robertson, secretary to the Engineering Standards Committee: '' Will 
you allow me to convey to you my personal congratulations on the 
tender I see advertised vy the city of Birmingham for standard tram- 
rails. To the best of my knowledge, to Birmingham, and to you as 
its city engineer and surveyor, belongs the honour of being the first 
city in the Empire to pe advertise for and adopt standard tram- 
way rails. After the hearty support which the Government has given 
the committee, I feel sure that Mr. Chamberlain will be gratified te 
learn that the city he has the honour to 5 in the House is the 
first city in the Empire to adopt standard tramway rails. The 
standardisation of tram way rail sections is the result of the patient 
labours of a sub-committee of the Engineering Standards Com- 
mittee. The value of the work is recognised by the Board 
of Trade, which Department, as already noted, has made a 
contribution of £3,000 towards the expenses. It is estimated 
that st least 230 different sections of girder tramrails have 
been used in this country, and no fewer than 150 of them have a 
weight of 801b. or upwards per yard. Asa result of their delibera- 
tions, the sub-committee recommended that there be five British 
standard tramway rail sections, varying from a minimum of 90lb. per 

ard to a maximum of 110lb. per yard, in gradations of 5lb. per yard. 

t is considered that within these limitations may be found all that is 
reasonably necessary to meet the requirements of electric traction in 
this country and the Colonies. In Birmingham the Jin. rail is iu 
vogue, and the standard pattern adopted is that with a normal weight 
of 1051b. to the yard, the weight running up to 111lb. per yard in the 
slightly modified. rail to be used for curves. In these bent rails the 
groove is widened by jin. in order to give more ''play " to the wheels 
and to reduce the friction, whilst the guard, or lip, is made 
thicker to provide for the special character of the wear. 


South Shields.—The Select Committee of the House of Commons 
resided over by Colonel Bowles on Tuesday concluded its enquiry 
into the tramway proposals in the South Shields Oorporation Bill and 
the proposals of the Sou-h Shields, Sunderland, and District Tram- 
ways Bill, which was promoted by the British Electric Traction Oom- 
peny. In both cases powers were sought to construct tramways in and 
around South Shields. In the course of the proceedings a consultation 
took place between the parties, and Mr. Pember, K.O., afterwards 
announced that the British Electric Traction Company were quite 
prepared to allow the Oorporation to take their Bill without amend- 
ment, and the company would drop their application for the line along 
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Sunderland-road and Westoe-lane. Provided the company did not 
seek to interfere with South Shields he could not op their making 
tramways outside the Lair die Mr. Freeman, K. C., said his clients 
had an opportunity of having an informal talk with the repre- 
sentatives of South Shields, and they thought there were reasonable 
hopes that arrangements would be made for an effective through 
scheme. Therefore, be asked the committee to pass the 
company’s Bill so far as it related to the tramways between 
the boundaries of Sunderland and South Shields. e Ohair- 
man, in announcing the committee’s decision, said they found 
the preamble of the South Shields Corporation Bill proved. The 
clause giving the Oorporation power to sappig e apparatus 
must, however, be struck out. A clause must be inserted, providing 
that the treasurer of the vu] s nis should once in each year after 
the first year's working lay before the Corporation a statement and 
balance-sheet of the tramways’ accounts, and that the tolls, fares, and 
charges to be levied for the ensuing year should be fixed, so that the 
revenue met the expenses shown in the balance-sheet. Another clause 
must be inserted, providing for the consent of the Board of Trade to 
the construction of the tramways in Hudson-street. The committee 
were of opinion that the South Shields Gas Compeny should be 
empowered to themselves move such of their mains as had to be 
moved owing to the construction of the tramways. They were 
further of opinion that if the lines which it was proposed to lay 
paratie! with the existing tramways leased to the South Shields Gas 

mpany were made before the lease expired, compensation should be 

id to the lessees. The committee found that the preamble of the 

uth Shields, Sunderland, and District Tramways Bill was not proved. 
Under the Corporation scheme, about eight miles of line will be con- 
structed at an estimated cost of £175,917. 

London County Council.—Having now got fairly on the way to 
completing the reconstruction for electric traction of the main lines 
of the South London system, the Highways Committee of the London 
Oounty Council are turning their attention to the north of the river. 
On Tuesday they submitted a complete scheme for the electrical equip- 


ment of the northern lines, based upon reports prepared by the chief 


engineer and the tramways engineer. The committee have carefully 
considered the requirements and local conditions of the districts 
affected, and the difficulties which present themselves on certain of 
the routes to the adoption of an underground conduit system of elec- 
trical traction, and the proposals which they now presented for the 
Council’s approval are upon the use of the two systems, not 
only for the existing tramways, but for those authorised to be con- 
structed in intimate connection therewith. The length of line for 
which it is suggested that the conduit system should be installed is 
about 26 miles, and includes all the tramway routes in the more 
central districts; while the length of tramways upon whish they 


propose that the overhead system should be installed, and the use of 


which on those routes is not, in their opinion, likely to cause incon- 
venience, is about 28 miles. In framing their 
course found it necessary to take into account the requirements of the 

neral and of the tramway traffic as regards the points to be selected 
or the change from the one system to the other, as regards which there 
is no noc pe difficulty. The Council will no doubt remember that 
it is authorised by the London County Tramways(Electrical Power) Act, 
1900, to reconstruct its tramways for a system of electrical traction, to be 
approved by the Board of Trade, but that the consent of the road 
authorities concerned is necessary to the use of any overhead system 
for the purpose. It is therefore, the committee think, advisable that, 


should the Council agree with their proposals, this consent should be 


obtained by the Council before further steps are taken for the prepara- 
tion of specifications and estimates in respect of those portions of the 
tramways 


traction. e com 


requiring the company to do so; but the committee think that it is 
advisable, in view of 
sce Sar gre short period which the lease has still to run, that the 
Oouncil should 
proposed to adopt the conduit system are as follows: Moorgate-street 
terminus, via gc Tona, to the Angel public-house, Islington; Angel, 
um on, via High-street and Upper-street to Highbury Station, 
o 
St. Paul's-road; Holborn, via Gray’s-inn-road, to King's Oross; 
Theobald's- road, via Olerkenwell-road and Old-street, etc., to Oam- 
bridge- road; Mile End-road, via Oambridge road and Heath, 
Mare-street and Lower and Upper Olapton road, to Stamford. 
hill; Old-street, via Great tern - street, Commercial-street, 
and Leman street, to near London Docks; Olerkenwell- 
road, via Farringdon-road, King’s Cross-road, to King’s Oross; 


King's Cross, via Pentonville-road, to the Angel, Islington; 
Aldersgate-street, via Goswell-road, to the Angel, Islington; High- 
street, Whitechapel, via Commercial-road, Commercial-road East, and 


East India Dock-road, to Brunswick-road ; East India Dock-road to 
tramway terminus in West India Dock-road ; Aldgate terminus, via 
High-street, Whitechapel, and Whitechapel-road, to Oambridge-road ; 
Hampsetead-road terminus to south side of L. and N. W. Railway 
bridge near Ampthill-square; Norton Folgate, via High-street, 
Shoreditch, Kingsldnd-road, and High-street, Stoke ideis de to 
Upper Olapton-road. The following new tramways, authorised by the 
London County Tramways Act, 1900, or the London County Council 
(Tramways and Improvements) Act, 1901, are also to be construeted 
on the conduit system : Farringdon-road Meat Market, via St. John- 
street and St. John.street.road, to The Angel, Islington ; Holborn 
Town Hall, via Rosebery-avenue, to St. John-street- ; Brunswick- 
road, vía East India Dock-road, to county boundary at Barking-road 
Bridge. The reconstruction for the overhead trolley system is recom- 
mended of the following existing tramways: East India Dock-road, 
via Burdett-road, to Oassland-road terminus; Cambridge-road, via 
Mile End-road and Bow-road, to the county boundary at Bow Bridge ; 


way - road, to Archway Tavern; Mare street, 
Graham-road, Dalston-lane, and Ball's Pond-road, to Essex-road 


Oaledonian- road 
Pancras-road, via Great Oollege- street, to Kentish Town - road; 


road and Junotion- road, to Archway 


roposals they have of 


roposed to be reconstruoted for an overhead system of 
y 8 lease contains a provision (Clause 27) giving 
the Council the option of either itself reconstructing the tramways or 
the Council’s ownership of the lines and the 


itself carry out the work. The routes on which it is 


London Railway; High-street, Islington, via Essex-road, to 


City-road, via East-road, Bridport-place, New North-road, South. 


k, and Green-lanes, to the Manor House; 
ew North-road, Oanonbury-road, and Hollo- 
Hackney, via 


te-road, Mildmay- 
intern-street, via 


n, via Liverpool- road, to Holloway-road ; 


Isli 
m near Pentonville-road), to Holloway-road ; 


High-stroet, 


Hampstead. road, via Oamden-road, Parkhurst-road, and Seven 
Sisters-road, to Finsbury Park; Hampetead-road, via Kentish Town- 
vern: Kentish Town road, via 
Highgate-road, to terminus at Swains-lane; Kentish Town-road, via 
Prince of Wales-road, to Malden-road: Hampetead.road, from south 


side of London and North-Western Railway bridge near Ampthill- 


square, via High-street, Camden Town, C Farm-road, Ferdinand- 
street, Malden-road, Southampton-road, Fleet-road, Agincourt-road, 
and Oonstantine-road, to Hampstead Heath. New tramways are pro- 
posed to be constructed on the trolley system as follows: Cassland- 
read terminus to Dagmar-road ; Lower Olapton-road, via Kenninghall- 
road and Evering-road, to Stoke Newington-road ; junction between 
Balls Pond-road (existing line) and the Mildmay-park (existing lines), 
Essex-road, via St. Paul’s-road, to Canonbury-road ; Great Oollege- 
street, via Orowndale-road, to High-street, Oamden Town; Malden- 
road, via Prince of Wales-road, to Haverstock-hill. Sir Frederick 
Bramwell has been appointed to arbitrate between the Oounty Counoil 
and the London, Deptford, and Greenwich Tramways Company as to 
the price to be paid for the purchase of the latter's undertaking. 


LIGHTING AND GENERAL. 


Nowoastle.—A movement is on foot to erect electric clocks. 

Battersea.—Extensions of mains estimated at £611, £250, and 
£95 have been agreed to. 

Paris-Rome Telephone.—The 
inaugurated on Saturday. 

Dorking.—Satisfactory progress is being made with the negotiations 
in regard to the electric light. 

Bodmin.—The National Telephone Company are being urged to 
establish a local exchange in the town. 

Aylesbury.—The Urban District Council are negotiating with the 
Empire Electric Light and Power Company. 

Hythe.—The electric light Company are being urged to make 
provision as to the lighting of the public lamps. 

North-Western Electricity and Power Gas Bill.—This Bill 
has passed the committee of the House of Lords. 

—The Kensington and Knightsbridge Electric Lighting 
Company are extending their mains in Queen's-gate. 

Perth.—The new publio beths and wash-houses to be presented to 
the town by Sir Robert Pullar will be lit by electricity. 

Llantrechfa Upper.—The South Wales Electric Power Company 
will shortly commence laying their cables through the main streets. 

Hull Telephones. —Àn enquiry will be held shortly into the appli- 
cation of the Corporation for a loan to establish municipal telephones. 

Cleveland and Durham County Electric Power Bill.—This 
Bill has passed the committee stage in the House of Commons without 
opposition. 

Wednesbury.—Mr. F. H. Tulloch has held an enquiry into the 
app ahon of the Town Council for permission to borrow £11,000 for 
electric lighting. 

Bridlington.—At Wednesday’s meeting of the Town Oouncil, 
tenders for the electric lighting plant and buildings were accepted 
amounting to £26,500. 

Crieff.—The Lighting Committee of the Town Oouncil have 
resolved to recommend that the scheme for electric lighting be 
abandoned for the present year. 

Ripon.—The T Council have decided to apply to the Board of 
Trade for a renewal of the electric lighting order, which expires in 
July, for a period of three years. 

Dundeoe.—4A meeting of the electrical workers of Dundee and dis- 
trict has been held with the object of forming & local branch of the 
Electrical Workers' Trades Union. 

Berwick.—The sanitary authority have agreed to a report of the 
Lighting Committee recommending the lighting of the principal 
streets of the town with electricity. * 

Londonderry.—The Corporation have under consideration & report 
by Mr. Macrory, electrical engineer, explaining his proposals as to 
charges, arrangements for supply, eto. 

Heywood.— The report of the Electricity -and Tramways Com- 
mittee shows a loss of nearly £1,200, which sum, however, includes 
£850 for sinking fund and depreciation. 

Agency.— Messrs. Hunt and Hess have appointed Mr. Harold 
Elliott, 30, Bootle-street, Manchester, as sole agent for their electric 
insulators, etc., in Lancashire and Cheshire. 

Southwark.—The Ladywell Visiting Committee have retained Mr. 
Edmund Charrington to supervise the work of putting their electrical 
installation into working order at an estimated cost of £1,500. 

Holyhead.—Oolonel W. R. Slacke has held an enquiry into the 
application of the Urban District Council for powers to borrow £16,000 
in order to carry out the electric lighting of the town, and also to 
erect a refuse destructor. 

Edinburgh.—The Electric Lighting Oommittee have recommended 
that the charge for private electric lighting be 33d. per unit, which is 
the same as last year, and the charge for motor power lid. per unit, 
instead of 14d. as last year. 


Paris-to-Rome telephone was 
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Bo'ness. —A deputation from the Town Oouncil has been visiting 
Oban, Airdrie, Coatbridge, Falkirk, and Alloa in order to obtain infor- 
mation 7e free wiring, etc. 

Gateshead.— We have seen a circular in which the present charges 
for current at Gateshead are unfavourably compared with those made 
in other towns. A ineeting was held last night to consider the position 
and to take action in the matter. 

London County Counoil.—QOn Tuesday it was agreed to lend the 
Islington Borough Council £972 for street-lighting and £5,447 for 
electric light installation, and the Hampstead Borough Council 
£21,000 for electric light installation. 

Thames Tunnel.—The London County Council have accepted the 
offer of the London Electric Supply Corporation to supply current at 
2d. per unit for lighting and 120 per unit for power for the lifts on the 
tunnel under the Thames at Greenwich. 


Keighley and Bingley.— The Joint Hospital Board have agreed to 
a recommendation with regard to bedside telephone commun ication, 
and the duty-room in the new scarlet-fever pavilion will be connected 
with the National Telephone Company's exchange. 


East Barnet.—The Urban District Council are communicating 
with the North Metropolitan Electrical Power Distribution Company, 
who supply Barnet with electric light, asking them upon what terms 
they would supply to East Barnet electricity in bulk. 


Swansea.—The order of an electrical organ for St. Mary's parish 
church, Swansea, has been given to the Hope-Jones organ building 
firm, Battersea, but, owing to some architectural difficulties, it is 
probable the whole scheme will have to be reconsidered. 


New Branch.—The Simplex Steel Conduit Company, Limited, 
have opened a branch office and stores at 1654, West George-street, 
Glasgow, under the management of Mr. D. G. Brooks, where they 
wil keep a stock of conduits and fittings ready for immediate 
delivery. 

Anglo-Belgian Telephones.—On June 8 the telephone connectin 
Great Britain with Brussels and Antwerp will be at work. Eight an 
fourpence for three minutes will be charged to the gen?ral public, and 
newspapers will have a special rate of 5s. for 10 minutes between 
8 p.m. and 8 a. m. 

Tork. — The Electric Lighting Oommittee of the Oity Council in 
their last report recommended the Council to authorise them to accept 
the lowest tender for the extensions and alterations at the Foss Islands 
station, subject to the contractor giving sufficient security for the due 
performance of the contract. 


Wireless Telography.—Tho Italian army headquarters staff are 
bringing out a method by which Marconi’s system can be applied to 
probable field telegraphs, officient for 60 miles. While experimentin 
at Spezia it was found that two messages from French stations ha 
been attracted into the receivers. 


Pontypridd.— Our local correspondent stated in cur last issue that 
Sir Douglas Fox is engineer to the Pontypridd scheme. We find, 
however, that although Sir Douglas was kind enough to give evidence 
in favour of the scheme at the parliamentary enquiry, Mr. Reginald 
P. Wilson, 66, Victoria-street, Westminster, is the Council's engineer 
in the matter. 


Wrexham.—The engineer's last report states that the electricity 
generated in March was 29,154 units—viz., lighting 18,104, as against 
9,440 last year, and tramways 11,050. The number of consumers now 
connected was 129. The receipts from the three markets for the four 
weeks ended May 9 were £115. 5s. 11d., as against £116. 3s. 6d. for 
the corresponding period last year. 


London Electric Lighting Bill.—Last week, before Lord Morley, 
chairman of committees of the House of Lords, Mr. T. H. W. Pelham, 
assistant secretary to the Board of Trade, gave evidence in support of 
the preamble of the Eleetric Lighting (London) Bill, which adjusted 
the boundaries of [the electric lighting areas of the Metropolis under 
the Local Government Act of 1899, and the Bill was ordered to be 
reported to the House for third reading. 


Russia.—A recent Foreign Office report mentions, with regard to 
electrical accessories, that an increasing demand should be found for 
dynamos, arc and incandescent lamps, fittings, etc., as soon as trade 
has recovered. At present most of this business is in German hands. 
Iu this connection the scheme for electrifying the St. Petersburg tram- 
way system and the concessions recently granted for the exploitation 
of the waterfalls in Finland are mentioned. 

Handsworth.—The District Council have reccived a report by Dr. 
Kennedy on the question of electric lighting, and have decided to at 
once carry out their obligations under the Handsworth Electric Supply 
Order, 1899, as to the supply of electric energy within the district for 
public and private purposes, and to exercise the powers conferred upon 
them by the Handsworth Urban District Council Act, 1901. A resolu- 
tion to borrow £2,293 and £843 in connection with the proposed 
electric light station was carried on Wednesday. 

Marconi Co.—This company have in contemplation ambitious 
plans for the extension of their system in the United States. We 
understand that a new company has been formed in America, and a 
number of new stations are to be established almost immediately, 
including several for the United States Government, and others which 
are intended to assist commercial maritime signalling from the shore 
stations inwards. A Marconi station will also probably be established 
in New York, and several ulong the Great Lakes. The contract with 
the Danish Government for the installation of the Marconi system in 
Iccland has been signed. 

Accidents.—On Monday morning an accident occurred opposite 
50, Cheapside, in the electric conduit box belonging to the City of 
London Electric Light Company. One of the main electric cables 
fused and led to an explosion. A workman was severely burned. 
À bout three o'clock on Sunday morning an explosion occurred on the 


premises of Messrs. T. T. Shann and Oo., 83, Fountain-street, Man- 
chester, which resulted in the wrecking of the basement, and was 
followed by a fire in the cellar of Messrs. Midwood and Co., who 
occupy the basement next door, owing, it is said, to a fusion of wires. 
The cause of the fire has, however, not been verified. 


Spain.—The acting British Consul at Corunna states that, in view 
of the fact that electricity in all its branches is making great progress 
in that town, British manufacturers of electric appliances should 
study the market, where there 1s an absence of such articles of British 
origin, nearly all the motors, aro lamps, projectors, lighting, power, 
and traction plant coming from Germany and France. The Govern- 
ment have issued a decree authorising an appropriation of water from 
the River Tresser, in the district of Rivas y Campellas, Province of 
Gerona, to the amount of 4,000 litres per second, by Don José Pont, 
for the production of electric power for the Ripoll to Rivas Railway. 

New Firms.—The Accumulatoren- Werke E. Schulz, Witten, have 
founded a firm in Manchester under the style of the Accumulator 
Manufacturing Company (Schulz patents), who will have the sole right 
to manufacture electrical stationary and portable accumulators under 
the Schulz patents (1900 and later) in Great Britain and Ireland, and 
the selling agents are Messrs. Baker, Bauer, and Oo., 3, Garden-street, 
Manchester, and 102, Fenchurch-street, London, E. O. Mr. A. E. 
Felgate, late manager for the Speedwell Motor and Engineering Com- 
pany (electrical department), has purchased the good will and stock of 
this department, and has opened new premises at 10, Queen Victoria- 
street, Reading. 

Inverness.—A special meeting of the Town Oouncil was held on 
Tuesday night to consider the recommendation by a committee that an 
expert be employed by the Council to advise as to the introduction of 
an electric lighting scheme by steam power. The project has been 
before the Council for a number of years, during which both steam 
and water schemes have been considered. Latterly it was ascertained 
that power from the Caledonian Canal could not be obtained except 
under conditions which were practically prohibitive. When a con- 
sulting engineer was appointed some three years ago, the scheme fell 
through, and the expenses amounted to about £1,700. Meantime, 
public interest in the matter has not been much in evidence, and the 
Council have resolved, by eight votes to seven, to abandon the 
project altogether. The provisional order obtained by the Council is 
at present in a state of suspension, it having neither been cancelled 
nor renewed by the Board of Trade, and it is understood that a private 
company is ready to take up the matter of installation. 

Norwich.—The Electricity Committee’s financial statement to 
March 31, 1903, covers 15 months. It is divided into two sections— 
the year of 1902 and the first three months of 1903. For the year 
1902 the sales increased about 10 per cent. In 1901, after paying the 
dividends, there was s balance of £3,568, and in 1902, after paying 
dividends, there remains a balance of £5,027. The three months’ 
trading of 1903 appear to be not less satisfactory. The actual balance 
for that period, after paying working expenses, is £4,712, but the 
actual profit available is only £152. This is explained as follows: 
When the loan was taken up some extraordinary favourable conditions 
were put into it from which the Electricity Committee are now in a 
way suffering. They have had to pay six months’ interest out of three 
monthe’ ing, the stock-holders for the loan of their money for 
three months having received six months’ intcrest. It is really a 
capital expenditure, because if that privilege had not been given they 
would bave had to raise so much more capital. There is, therefore, 
about £1,300 or £1,400 chargeable out of the three months’ trading 
which should have been charged to capital account. If the demands 
of the last quarter are reduced to the level of a nominal quarter, there 
remains a profit, after paying for everything—iuterest and provision 
for sinking fund included—of £600 or £700. 

Willesden.— When the omnibas Bill promoted by the Urban Dis- 
trict Council came before Lord Brougham’s Select Committee of the 
House of Lords, Mr. Balfour Browne asked that the same protection 
which Parliament had given to the South Metropolitan Gas Company 
in the case of the electrical undertakings of the local authorities of 
Bermondsey and Woolwich should be extended to the Gaslight and 
Coke Company in regard to the Willesden Council's electrical under- 
taking. The Council sought powers to erect a large generating station 
from which to supply adjoining local authorities who were themselves 
‘authorised to supply energy, and, further, to supply any local autho- 
rity, company, or person owning or working any tramway, tramroad, 
railway, or light railway, partly within and partly without the dis- 
trict. There were very considerable questionings as to how far local 
authorities should be allowed to go in municipal trading, and he 
thought the idea of Parliament was that trading had been allowed 
to go too far. He asked the co:umittee to say (1) that the 
Willesden Council should not be allowed to supply energy to local 
authorities outside its own district ; (2) that it should be prevented 
from supplying electrical energy to tramways outside its own area ; 
(3) that, if it was allowed to supply electrical fittings at all, the Council 
should be put under an obligation not to supply them free; and (4) 
that a clause should be inserted in the Bill similar to the South 
Metropolitan Gas Company's clause, providing that the Couucil should 
once every year, after the first year's working, cause to be laid before 
it a statement and balance-shect of the accounts of its electrical under- 
taking, and that it should thereupon fix annually the chsrges to be 
made for the supply of energy in the ensuing year at such rate that 
the revenue for the year should not be less than the expenditure. His 
object was to secure that tlie expenditure should be met out of the 
revenue of each year, and not be a burden on the rates. The com- 
mittee before adjourning expressed the opinion that the Willesden 
Urban District Council should not supply electrical energy outside its 
own boundaries ; that the clause as to the supply of electrical fittings 
should remain as it was in the Bill, and thut a clause should bo inserted 
similar to the one inserted in the Bermondsey Bill, providing for an 
annual balance-shect and statement of accounts, 
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Blairgowrie and Rattray.—At a recent meeting of the joint 
committee appointed by the Town Councils of Blairgowrie and 
Rattray to consider the proposal to introduce the electric light into 
the district, a resolution was adopted to ascertain cost of obtaining 
expert advice on the whole question. 


Shildon.—The Urban District Oouncil have adopted a report of the 
Electric Lighting Committee on the proposed agreement with the 
Northern Electric Supply Company, and recommend that the ques- 
tion of erecting a destructor be deferred for a period not exceeding two 
years, and that the electric lighting be proceeded with at once. 


| Brighton Telephones.—The annual charge for a two-party line 

has been fixed at £4. 4s. each, and a four-party line at £3 each. The 
offer of the London, Brighton, and South Coast Railway Company to 
permit call boxes to be placed at their stations, at a royalty of 15 per 
cent, on the takings, with a minimum of £1 per annum each, has been 
accepted. 

Grimsby.—Mr. Vignoles, electrical engineer, in his last monthly 
report, stated that there had been fixed 618 additional lamps and 
motors, and the increase of units sold over last year was: for traction, 
1,841; public lighting, 792; and private consumers, 5,517. We 
understand that the electric light is to be placed in the operating- 
room of the district hospital. 


Hampstead.—We understand that the practicability of supplying 


electric light on the penny-in-the-slot system is to be reconsidered. 


The Prudential Assurance Company have agreed to the reduction of 


the term for the repayment of the loan of £24,600, borrowed for electric 
lighting purposes, from 42 to 25 years from the date of borrowing, the 
costs in the matter to be charged to the Council. 


Stepney.—On Saturday evening the Mayor of Stepney, in the 
presence of a large gathering of aldermen, councillors, and the general 
ublic, switched on the electric current to the arc lamps that have 
n erected in Oommercial-road and the West and East India Dock 
roads. This extension of the Stepney municipal installation has cost 
£22,400, bringing the cost of the installation to over £150,000. 


Basingstoko.—The Urban District Council have accopted the 
tender of the National Klectric Wiring Company with regard to the 
leasing of the Council's electrie li 
satisfying the condition as to capital expenditure, Mr. R. P. Wilson is 
to prepare plans and specifications, and obtain prices for carrying out 
the works, and application is to be made for a loan of £20,000 to 
earry out the same. 

Telephones in Mines.—Messrs, Partridge, Jones, and Oo., 
colliery proprietors, Monmouthshire, recently installed telephones in 
various parts of their mines, and they are being worked with much 
advantage. The wires are so arranged that any of the officials, carry- 
ing a small receiver in his pocket, is able to switch it on to the wire 
and speak from any part of one pit to various parts of another on the 
opposite side of the valley. 

Felixstowe.—The District Council having decided to acquire the 
Felixstowe business of the Suffolk Electricity Supply Company, 
operations will be commenced immediately in preparing for the light- 
ing up of the promenade by electricity, and the contract for the work 
of putting in the cables and supplying the lamps will probably be let 
next week. It is intended to have 36 arc lamps between Manor House 
and The Lodge at 100 yards interval, 


Newark.— The following notice of motion has been given: (1) 
That the resolution of Nov. 17, 1902, confirming the recommendation 
of the Electric Lighting Committee to approve the draft agreement 
with the Derbyshire and Notts Electric Power Company be rescinded, 
and that this company be written to declining further negotiations. 
(2) That the Electric Lighting Oommittee be instructed to present a 
Corporation electric scheme for the approval of the Council as early 
as possible. 

Portsmouth.—The Guardians have adopted the following recom- 
mendations: (a) That notice be now given to terminate the existing 
contracts with the National Telephone Company on Jan. 1 next; (b) 
that seven direct exchange lines and one extension be taken from the 
Portsnouth Oorporation telephone exchange at the yearly rental of 
. £39. 7s. 6d." The rental at present paid to the National Telephone 
Company for five direct exchange lines and three extension lines is 
£51. 15s. per annum. 

Btirling.—Mr. A. O. Hanson’s statement on the progress of the 
electric light undertaking for four weeks ended April 18, 1903, is as 
follows: unite generated April 18, 1903, 12,447; April 18, 1902, 
9,657. Private consumers: applications received, 414; connected, 
207—total connected ap to date, 9,649; total connected for all 
purposes, 10,655. The lighting of the Corn Exchange-road has been 
completed with seven 4-ampere Nernst lamps. During this period the 
plant at the station has been running satisfactorily. 


Electric Walks.—On Saturday last the staff of the Corporation of 
Croydon had a 20-mile walk, in which 28 took part. This was won 
by a member of tho electricity works staíf; Mr. H. D. Morrant, who 
did the course in 3 hours 36 minutes, which, considering the short 
time for training (about a fortnight) and the difficulty of the course, 
was very good indeed. The competitors were started by the Mayor of 
Croydon, and Mr. J. Gray Scott (the borough electrical engineer) and 
several of the heads of departments aoted as judges. 


Abingdon.—The Town Council have received a report from Mr. 
Wall Wilkinson, Westminster, on the question of the electric light, 
in which oil is proposed as the generating power. Mr. Wilkinson 
estimates that a scheme would become remunerative after two years’ 
working, and even if the Council did not take up the scheme he 
advises that body to have a provisional order in their own hands, 
instead of allowing it to be obtained by a company. The borough 
accountant has been asked to report on the financial aspect of the 
question. 


ting order. For the purpose of 


Bexley.—The District Council have issued & circular to house- 
holders, in which no statement is made with reference to free wiring, 
bnt it is stated that no charge will be made for use of meters, and 
that the wiring work is to be done in accordance with the wiring rules 
of the Institution of Electrica] Engineers. The charge for lighting will 
be at the rate of 6d. per Board of Trade unit. The Council also 

romise to sell lamps of good quality. Mr. W. A. Taylor, of Shore- 

itch Corporation lighting department, has been appointed canvasser 
at a salary of £2 per week and ld. per 8-c.p. lamp or its equivalent 
obtained through canvassing. i 


Londcn Lighting Statistios.—According to a return prepared for 
the London -County Council, the average cost of electricity for private 
lighting supplied by the local authorities of London is 3:87d. per unit, 
while for the companies it is 4:58d. Stepney Borough Council gets 
only 2°73d., and Shoreditch, Poplar, Hammersmith, and St. Pancras 
authorities are all satisfied with less than 4d.; while Hampstead 
receives 4°33d., and Islington as mach as 5˙16d. Turning to com- 
panies, it is recorded that Chelsea receives just over 5d., Woolwich 
§°1ld., Brompton and Kensington 5:54d., Notting Hill 571d., and 
the southern district of the Oounty of London 5°77d. 


Acton. —The Council have decided with regard to the advisability 
of obtaining a supply of electricity in bulk and distributing the same in 
the district, that the resolution of the Oouncil, passed at a meeting held 
on July 25, 1899, so far as the same relates to manufacturing and distri- 
buting electricity in the district themselves be reaffirmed. It is proposed 
to construct electricity works in conjunction with the dust destructor, 
and before again discussing the question in committee at a meeting to 
be hereafter convened, the Council will visit and inspect the electricity 
works at Walthamstow. Mr. Trentham has been requested to name 
works where a dust destructor is working in conjunction with elec- 
tricity works, with the view of the same being inspected by the Council 
at a convenient date. 

Cambridge Telephones.—The Oouncil intend to apply to the 
Postmaster-General for a license to inaugurate a municipal telephone 
service. Mr. A. R. Bennett, in his report, says that there are no 
obstacles in Cambridge calculated to make telephone construction in 
the city expensive. The area contains only some 30 wipes miles, 
and could be installed and worked economically. With the cheap 
rates the Corporation would be able to offer, the Guernsey figures 
would soon be equalled. "There with a population of 40,300, the local 
authority had 992 lines working. The estimated revenue for Cambridge 
was put at £3,289, and as the 600 lines that were proposed to be laid 
down would cost £2,297 to work and maintain, that would leave a 
surplus of estimated revenue over estimated expenditure of £992. 


Bath.—The accounts of the electric lighting undertaking for the 
year ended March are the best yet presented by the committee. The 
private lighting revonue has increased by £2,333, and although a 
reduction in the price per lamp for public lighting reduced the income 
by £774, the net increase is £1,500. The expenditure includes £871 
for renewal of machinery and hire of plant—a special charge which 
will not occur again—and this makes the gross profit £5,800, about 
£100 less than last year. This is enough to pay £5,424 for interest 
and sinking funds on the loans, which have now reached £110,000, 
and to leave a net profit of £376. The previous year's working having 
produced a profit of £857, there is available for disposal £1,233, 
1 05 if applied to the relief of the rates, would be equal to 1d. in 
the £. 

BenwelL—The Benwell and Fenham Urban District Council, after 
considering in committee the electricity question, upon which a specia? 
report was presented by Mr. C. H. Merz, have, we understand, decided 
to advertise for tenders for the supply of electricity in the district. 
The Newcastle and District Electric Lighting Company have reduced 
their maximum price for electrical energy for lighting from 6d. per 
unit to,44d., less 5 per cent. For power purposes the charge is 24d. 
per unit for the first 200 hours per quarter on the maximum demand 
system, and id. per unit for any further quantity taken during the 

uarter. The company could give the Council a supply at once from 
their Newcastle mains, which are now within a few yards of tho 
Council's boundary, and shortly there will be a supply available at 
the west of the Benwell district, as it is arranged to build another 
generating station at Lemington. 

Bury (Lanos.).— The annual report of the Electricity Committee 
is most satisfactory. The number of units sold during the year has 
been 424,993, an increase of 101,656 over the previous year, and there 
has been a very considerable increase in the number of 8-c.p. lamps in 
use. Thirty-four arc lamps were in use in the main street, and there 
were 17 double 8-c.p. incandescent lamps in Spring-street and Hey- 
wood-street. No extension of the generating plant was carried out 
during the year. There was a large increase in the quantity of 
current sold for motive power. The revenue for the year showed an 
increase of £945, while the zenerating cost advanced by £317. The 
gross profit amounted to £3,078. Interest on loans and sinking fund 
took £3,057, which left a net profit of £21 for the year. The pre- 
vious year there was a loss of £159. The capital outlay now amounts 
to 259.225. Application is to be made for additional borrowing powers 
for £46,000 for extensions of works. 

Eliand.—The new electricity works will commence operations 
during the closing days of July or the early days of August. The 
buildings, which comprise accommodation for refuse destructor and 
electricity plant, have been erected by the Council in close proximity 
to their sewage-disposal works at Low Fields, and it is intended to 
generate the electricity from the dry refuse collected in the town, and 
from the accumulated sladge taken from the settling tanks at the 
sewage works. The destructor and boilers have already been installed, 
and an electricity plant capable of supplying 20,000 8-c.p. lamps is to 
be installed. Provision will be made for supplying a day load 
for tramway purposes if 5 The cables have been laid in the 
principal streets of the town, and one or two of the principal streets 
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are to be lighted with olectricity, and there is a good demand from 
private consumers. The Council have decided to supply electricity to 
consumers at 4d. per unit for lighting purposes and 22. per unit for 
power. 

Morthyr.—The Merthyr Electric Traction and Lighting Company 
have entered into a contract with Messrs. Lewis and Fletcher, 
Prudential-buildings, Cardiff, to carry out a free installation of six 
16-c.p. lamps, inclusive of the necessary wires, fittings, shades, etc., 
on the ground floor of any house approved of by the company. While 
the offer is applicable to the bars of public-houses and batale, it does 
not extend to tradesmen’s windows or shops where it is only used for 
a few hours to light up the shop. Any tradesman can, however, have 
the free installation fitted to his private apartments if he lives on the 
premises. The applicant for free installation will have to agree to 
take a supply of electrical energy at 7d. per unit for the first 100 
hours’ supply of the maximum demand per quarter, and 24d. per unit 
for all energy pr iiw, beyond such 100 hours per quarter, and to pay 
a meter rent of 2s. 6d. per quarter ; provided always that if in any 
one quarter the value of electric energy so supplied shall be less than 
13s, 4d., the consumer must undertake to pay by way of rental on the 
installation outlay, and for the minimum provided by the said orders, such 
sum as shall make up a payment of 13s. 4d. per quarter, so that the 
bill will not be less than 13s. 4d. per quarter. The maintenance of 
the installation, with repairs and renewals of lamps, would have to be 
made by the user of the light. The company, however, guarantee to 


make good any defects from faulty workmanship or materials, and, 


will do so for a period of 12 months. The cables are laid from the 
Merthyr Parish Church to the Bush Hotel, Dowlais, and along the 
Avenue as far as Pencaemawr House, 


Cardiff.—The electrical engineer (Mr. Arthur Ellis), in presenting 
his report for April, states that there are now 829 consumers whose 
ae are connected to the mains, with a total equivalent of 

,817 8-c.p. lampe. The total at the corresponding period last 
year was 53,214, being an increase of 59 P cent. in total connection, 

o equivalent of 8-c.p. lamps connected during the month was 1,009, 
and the number of applications received was 1,130. The total number 
of units generated at the lighting station during the month was 
105,573, and the total supplied from the Roath power station to the 
Hayes sub station was 65,111, the combined alternating and direct 
current unite making a total of 160,684, being an increase in output 
as compared with the same period last year of 75 per cent. The esti- 
mated revenue was as follows: revenue from street-lighting, £322. 
2s. 7d. ; private suppl , £1,514. 16s. 9d., making a total of £1,636. 
198. 4d., as com with £995. 2s. 1d. for the corresponding period 
of last year. They now had a total of 263 arc lamps e and 
as soon as further supply comes to hand they odi be able to com- 

lete Bute-road. he following figures had been supplied by the 
rough treasurer, and, although not audited, they could be taken as 
being correct., The year's revenue amounted to £21,136, and the 
units sold were 1,554,257 ; the works costs were £6,721, which gave 
a total cost per unit sold for the year of 1°19d., making a reduction 
on last year's figures of ‘27d. per unit sold. The expenditure for the 
last year was £11,282, being an increase of only £140 over the esti- 
mate, and the net profit would come up to over £3,500, which he con- 
sidered very favourable. The chairman and deputy-chairman have 
been added to a sub- joint committee of the Public Works Committee 
to enquire into the propos of the Great Western Railway Company 
to lay cables from their electric power station in Tyndall-street, along 
Ellen-street, for the purpose of lighting up the station. 


Watford.—The Primitive Methodist chapel is to be lighted by 
. The engineer has furnished a report on coal conveyors, 
stating that in his opinion the type of plant most suited to their 
requirements is that known as the Spiral conveyor. An offer 
has been received to supply and erect same for £489. He continues 
to say: The plant will consist mainly as follows: one conveyor 
about 70ft. long, with cast malleable clips and steel coiled spirals 
secured to the shaft; one steel plate conveyor trough in sections 
fastened by straps and brackets, the brackets being secured by two 
existing girders; two elevators about 26ft. centres, complete with 
buckets of stamped steel, chain, and necessary attachments; com- 
plete steel casings and frame to carry bearings to be supplied 
with elevators; one conveyor similar to above but about 60ft. 
centres complete, with steel shafts, spirals, bearings, steel casings, 
driving pulley, and all fittings complete; necessary shafts to 
throw-out gear for starting and stopping conveyors; six shoot 
castings, complete with sliding doors to enable coal to be 
measured as ed to the furnaces; one 8-h.p. single-phase motor 
fixed to brackets on wall and complete with starting switch and 
10ft. of wiring. The annual saving effected by handling coal in 
the above manner as against that in use at present would be 
as follows: present system—cartage and labour unloading coal, 
2,750 tons at 9d., £103. 2s. 6d. ; extra labour in stoking from 
September to March, £31. 4s.—total, £134. 6s. 6d. With con- 
veyor—running and repairs, £23. 38.; interest and sinking fund, 
£0 ; depreciation, £12. 5s.—£65. 8s.; annual saving effected, 
£68. 18s. 6d.—total, £154. 6s. 6d. It must be borne in mind that 
whereas the quantity of coul dealt with will increase considerably from 
year to year, the working expenses of the conveyor will only be 
increased by a very small proportion, and rar udo the annual 
saving shown above will continually improve." The engineer is to 
obtain information from the makers as to where he can see similar 
machinery in full working order, and, subject to his being satisfied 
therewith, it is recommended that the works be carried out. Mr. 
Colebrook has also reported that in view of the fact that there is a 
total equivalent of nearly 22,000 8-c.p. lamps connected to the mains 
&t the present time, it will be nec to commence the work of 
extending the present buildings and the putting down of further 
generating plant by the end of the present year, This matter will 
oome before the next meeting of the Council. 


PROVISIONAL PATENTS, 1903. 


Mav 18. 

11236. Improvements in electric earthing device, main or 
other circuit cut-onts. Alfred John Beaumont, 16, Stone- 
gate, York. 

11242. Improvements in or relating to the trolleys of eleo- 
trically-propelled vehicles, Percy Fielding, 9, Tempest 
Hey, Liverpool. 

11268, Improved common battery telephone exchange system 
with continuous or alternating call current. Thomas 
Linforth Jones, 208, Victoria-road, Aston, Birmingham. 

Improvements in the manufacture of electrodes, Carl 
Roderbourg, 46, Lincoln’s-inn-fields, London. 

11299. Improvements in alternating-current motors. Leo 
Schiiler and Ferranti Limited, 18, Southampton-buildings, 
Chancery-lane, London. 

11304, Improvements relating to the control of electric motors. 
The Johnson-Lundell Electric Traction Company, Limited, 
45, Southampton-buildings, Ohancery-lane, London. (Robert 
Lundell, United States.) (Complete specification.) 

11316. Improvements in electrically-oontrolled semaphore 
signals. Siemens Bros. and Oo., Limited, and Luiz Moraes 
Gomez Ferreira, Birkbeck Bank-chambers, Southampton- 
buildinge, Ohancery-lane, London. (Oomplete specification.) 

11323. Improvements in or relating to switches for electric 
batteries, Alfred Julius Boult, 111, penn DRE 
London. (The Electric Storage Battery Company, United 
States.) (Complete specification.) 

May 19. 

11347. An improved tee for conduit wiring. Thomas Taylor 
Witton, near Birmingham. 

11365. A reserve holder for sliding bows on electric street 
cars and similar carriages. Ernst Landsberg, 17, 
Minoriten-strasse, Cologne, Germany. 

11378. Improvements in dynamos for testing purposes. Ever- 
shed and Vignoles, Limited, and Sydney Evershed, 1, 
Woodfield-road, Harrow-road, London. 

11379. Improvements in electrical measuring instruments. 
Evershed and Vignoles, Limited, and Sydney Evershed, 
1, Woodfield-road, Harrow-road, London, 

11418. Improvements in regulators for alternating series aro 
light systems. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (General Incandescent 
Are Light Company, United States.) 

11436. Improvements in vibrators for sound telegraph 
apparatus. Arvid Anderson Lind, 111, Hatton-garden, 
London. (Complete specification.) 

11427. Improvements in or relating to radiator systoms for 
wireless telegraphy. André Blondel, 111, Hatton-garden, 
London. Date applied for under Patents Act, 1901, 
May 27, 1902, being date of application in Belgium.) 
(Complete specification.) 

11449. Improvements in and connected with aro light cleo 
trodes. Otto Vogel, 6, Lord-street, Liverpool. 

May 20. 


11473. Improvement in electric cables. Alfred Whalley, 
Ashville, Helsby, via Warrington. 

11509. Improvements in electrical measuring instruments. 

Evershed and Vignoles, Limited, and Sydney Evershed, 
1, Woodfield-road, Harrow-road, London. 

11513. Automatic self-operating controller combined with 
theostatic brake. Thomas William Broadbent and Ernest 
Brook, East-parade, Huddersfield. 

11529. Improvements in rheostats. Henry Harris Lake, 45, 
Southampton-buildings, Ohancery-lane, London. (General 
Incandescent Arc Light Company, United States.) 

11542, Improvements in electric dynamos, motors, and similar 
apparatus. Charles Russo, 70, Chancery-lane, London. 

11546. An improved electrical switch. Charles Stirling, 28, New 
Bridge-street, London. 

11552. Improvements in or connected with section insulating 
bridges for electric overhead conductors. Henry 
Burden Harris, 322, High Holborn, London. 

11554. Improvements in electric switches and fuses and in 
boxes for the same. Callender’s Oable and Oonstruction 
Com ny, Limited, and John Charles Augustus Ward, 
24, Southampton-buildings, Chancery-lane, London. 

11556. Improvements in switches for starting, stopping, and 
regulating electric motors. Arthur Henry Adams and 
John Thomas Mould, 11, Southampton-buildings, Ohancery- 
lane, London. 

May 21. 


11562. An improved means for bringing the trolley pulley 
on electric tramcars in line with the. trolley arm 
automatically. William Hull Cook, Rose Cottage, Stanley- 
grove, Longsight, Manchester. 

11579. Improvements relating to anodes for electrolytic 
operations. Frederick Greenfield, 24, Temple - row, 
Birmingham. 

11585. Improvements in overhead trolley or contact arms for 
electrically-driven tramcars. William Frederick Smith, 
3, Station-parade, Horn-lane, Acton, London. 


119276. 
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11587. Improved method of winding coils and bobbins for 
electric generators and motors. Harry Winthrop 
Turner, 930, Clifton-road, Rugby. 

11591. Improvements in signalling systems for electric rail- 

ways. George Gibbs, Westinghouse-building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, May 22, 1902, being date of application in United 
States.) (Complete specification. ) 

11007. Improvements in bases for incandescent electric lamps. 
Edgar Alfred Oarola a, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

11608. Improvements in combined lamp sockets and shade- 
holders for electric lamps. Edgar Alfred Oarolan, 83, 
Cannon-street, London. 
United States.) 

11609. Improvements in fuse plugs. Edgar Alfred Oarolan, 
83, Cannon-street, London. (The General Electric Company, 
United States. ) 

11629. Improvements in electrical fuses, Siemens Bros. and 
Oo.,, Limited, and Hereford Berry, Birkbeck Bank-chambers, 
Southampton- buildings, Ohancery-lane, London. 

11034. Improvements in oleotrio traction. Auguste Mégroz, 
322, High Holborn, London. (Complete specification.) 

11647. Improvements in electrical transformers and method 
of making the same, Edgar Alfred Carolan, 83, Caunon- 
street, London. (The General Electric Company, United 
States. ) 

11649. Improvements in lightning arresters. Edgar Alfred 

lan, 83, Cannon.street, London. (The General Electric 
Compeny, United States.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published June 11, 1908. 


1902. 


11100. Electric aro lamps. Kirby and Kirby. 
11313. Transmission of electrical impulses. Walter and Walter. 
11324. Electricity meters of the kind known as two-rate 
meters, Aron and Flower. 
11357. Electricity meters. Anderson. 
11809. Electric governing devices. O'Connor and Hilditch. 
11725. Metallic conduits and fittings for electric cablos and 
the Uke. Waterhouse and Simplex Steel Conduit Company, 
Limited. 
11949. Electric meters. Lake. (General Electric Company.) 
11845. Electric plug fuses. Lake. (General Electric Company.) 
12078. Electrical transformers, Lake. (General Electric 
Company.) 
Regulators for alternating olectric current oircuits. 
British Thomson-Houston Company, Limited. (Steinmetz.) 
12416. Tubulating machines for incandescent electric lamps. 
British Thomson-Houston Company, Limited. (Burrows.) 
12823. E:ectrioal measuring instruments, Heap and Smith. 
Lifeguards for electric tramoars or the like. Newton. 
13529. Electric switches and out-outs. British Thomson- Houston 
Company, Limited. (Harthan.) 
13572. Electrically-operated hammer. Stocks and De Bingham. 
13727. Electric snap switches. British Thomson-Houston Company, 
Limited. (Fenn.) 


19415. 


13737. Systems for electrical distribution. Lake. (General 
Electric Company.) 
13749. Systems of electrical distribution. Lake. (General 


Electric Company.) 

13351. Electric motor controllers. British 
Company, Limited. (Linn.) 

13852. Electric switches or circuit breakers. 
Houston Oompany, Limited. (Read.) 

14001. Electromagnetic brakes. Childs. 

. Electrolytic cells. Baker, Smith, and Castner - Kellner 

Alkali Oompany, Limited 

14549. Coupling for electric lamps and the like. Gill. 

14005. Starting switches for electric lifts. Easton ànd Oo., 
Limited, Unwin, and Björnstad. 

14767. Portable and other electric lamps and switches 

therefor. Gill. 

. Portable electric lights. Gill. 

14851. Electric vehicles. Lohner and Porsche. 

. Safety fuses for electric circuits. Schattner. 
Apparatus for the magnetic qualities of 
materials. British Thomson-Houston Company, Limited, 

and Holden. 
22249. Method of and apparatus for the production of high- 
frequency electric currents. Scharf. 
#8539. Electromagnets and armatures actuated thereby for 
translating electric current inte motion. Favarger., 
Electric heaters and rheostats. Krueger. 


1903. 


9544, Combination fireproof draw. in system of electric light 
wiring and tubing. Wilkie. 


Thomson- Houston 


British Thomson- 


837932. 


(The General Electric Company, 


2644, Switch operating devices for conduit systems of electric 
tramways and railways. Edwards. 

3072. Telephone apparatus. Ransford. (Kellogg Switchboard 
and Supply Oompany.) 

3073. Telephone apparatus. Ransford. 

and Supply Company.) 

4083. Electromagnetic safety cut-outs. Jensen. 
bein und Co.) 

4168. Method of and means for obtaining uni-directional 
current from a single-phase or polyphase alternating- 
current source. Hewitt. (Date applied for under Inter- 
national Convention, Oct. 30, 1902.) 

4311. Electric insulators. Brandes. 

4368. Electrodes for reversible galvanic batteries. Cottrell. 

6098. Electric motor-generators and other dynamo-electric 
machines. Moore and Boyden. 

Brake apparatus for el “propelled railway and 
tramway vehieles. Newell. (Date applied for under Inter- 
national Convention, March 29, 1902.) 

6368. Brake apparatus for electrically-propelled railway and 
tramway vehicles. Newell. (Date applied for under Inter- 
national Convention, April 1, 1902.) 

6605. Combined telephone receivers and transmitters, Holm- 
strom. 

6832. Electrioal measuring instruments. Varley. 


(Kellogg Switchboard 
(Dr. G. Lang- 


6367. 


. 6911. Adjustable electric light pendants or fittings. McGowan. 


8472, Electric motors. Kimble and Betz. 
8480. Electric heaters. Dubé. 


— — — — 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— £ £ 

Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 1-3 

Aron Electricity Meter, p.c. Cum. Pref. Shares, 1-125, 000 1 

British Insulated and Helsby Cables, Ord., !-100,000 
—— per cent. Cum. Pref., 1-100,000 


—— 44 per cent. Mortgage ‘Debentures S 
British Thomson - Houston Co., 44 per cent. lst Mort. Deb. 


e 2 „ „ „„ „ „% „„ „„ „%„„„ 666 


Stock, Réd. Ns 00 .. 104-106 
British Westinghonse Rlec. and Manuf., 6 per cent. Pref... 5 .. 6-64 
—— 215,001-375,000 .... . Ducere 4H ouo 5 oo 
—— per cent, "Mortgage oon Stock .......... n . 102-1 
Brush Electrica] Engineering, Nos. 1-106,731.. 3 i- 
— Non. Cum., 6 per cent. Pref. .................... 2 irl 
— 41 per cent. let D Debenture Stock ................ 100 1 
ae per oe ee 2nd Debenture Stock ................ 100 89-94 
Callender’s ble, Debent urs ere nnn 5 1 TATE 
— per cent. Prein 6 
Crompton and bend 37 ¼ 8 5. fa. 
2 pex om 3 100 .. 1021 
Edison and Swan United, '* A" Shares, 1-99,261 .......... 3 i 
aea „A Sharee, 01-017,139 ........ 5... 1 
5 per cent. Deren ares ——— — À— M 100 7 
4 per cent. Deb. Stock, Red. .................... 1e 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2. Mr 
7 per cent. Cumulative Prei... B as 21 
4 ner cent. Perp. lst Mort. Deb. ................ 00 .. 100-103 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, ped. 100 .. 92.97 
General Electric Compan (1900), 5 per cent. Cum, Pref... 10 .. 92-104 
4 per cent. lst Mort. Deb. Stock ................ . 100 99-1 
W. T. Henley's Telegraph Works, Ordinary .............. 8 15-16 
per cent. Preferencdee 3 6 5- 
1 i N 1 PN an: 
ndia Ru u sone, M and Telegraph Works ...... a6 
4 per cent. Debentures ..........-e ee eee 100 .. 100-103 
Parker, Thos., Limited, Ordinary ...................... 10 . 1 
Telegraph Construction and tenance eo 18 .. 
6 per cent. Bonds .............. ecce .. 100 .. 101-104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. it 
4 cent. Deb. Stk. Certs., Red. and Conv. .... 100 .. 118 
Bournemouth and Poole, Ordinary ...................»« 10 . UIS 
——— 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 11 
6 per cent, Cum. Second Pref., 15,001-22,500 .... 10 .. 10r 
Be dem dicun beets Se 5 E E 100 .. 1 
romley (Ken ectric and Power per cen 
Bono ben Tenaneton, h K. Kd JJ ͤ co aeneis 7 10441 
mpton and Kensington, Ordinary ................. .. RS 
——— 7 per cent. jade JJC ͤ ͤ qs as 6 — 104-103 
Calcutta E 806218 20001 W, 800 P. „Ordinary, Nos. 1-40, 000. 6 — 650 xd 
Cambridge Kiestrie Bupply Company, Ltd., ‘ein 8 pies E ve 1 
Central | Electric Supply, Id., 4 per cent. Guar Deb. Stock 100 .. 107-11 
Charing Cross and rend, os, 1-70,000 ................ 5 .. es 
4 es Undertaking,“ ad p.c. Cum. Pref., 1-40,000 5 97.165 
& per cont, Debentafe Stock, Red. (Prov. Certa.).. 100 107- 
Chelsea 1 . j| MR edirsen teises 8 DA 
: cent. Debent uren 100 .. 109. 
City of 10900 Mn 8 10 nl 
—— 6 per ent: 9 FFC —V— CE EN 10 .. 13-14 
8 de cent. Debenture Stock .................... 8 . 12 
fs per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. .. 103-106 
County of London and Brush Provincial, Ordinary........ 110 8.9. 
6 per cent. Cum. Pre ãſ᷑Pi i. 10 12-13 
—— 44 per cent. Debentures Prov. Certs. All Rd. 100 .. 111-116 
Edmundsons’ Electricity Corporation, Ordinary,1-50,000.. 5 .. 71 
6 41e cent. Cum. Prein. 5 s. 
r cent. First Mort. Deb..................... 100 . 107- 
Blectrlo Lt. Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-50,000 5 .. 3314 
9 per cent. Debenture Stock, Red, .............. 100 .. . 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000...... 5. bbt 
44 per cent. First Deb. Stock, Rod. uve cress WO .. 102. 
. ˙ T 
ens n ec os , 
4 per cent. Debenture Stock Red. ^ 100 . 100-108 
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Name. d Last price. Name. gam Last price 
£ £ £ £ 
Kensington and Knigbtshridge and Notting Hill ........ 100 103-106 British Eledtric Traction Ord., 1-500,000 & 60,001-90,000.. 10 .. 14-1 
Kidüerm pb ng. a Bt E Elec. Lighting and Traction, Pref. 10 93-104 6 per cent. Cm. "bt. 30 001-60, 900000 Voces 4. 10. 12 H 
London ied ür 3 24-24 E 5 per cont. Perpetual 1 Debontare Sci Son 09 2 Lt 
per ooh 3j 8 enos Ayres and Belgrano Tram. 8 3 a 
4 per cent. Ist Mortgage Debenture Stock, Red... 100 100-103 * A” 6 per cent. Om. Pf., 145 ö 9 6 ~ GDE 
Metropolitan, Ordinary. . . . . . 10 , 174-184 „B 6 per cent. Om. PL, 17, 0 - 6 . 
———4}, per cent. First More Debenture Stock .... 100 110-115 —— 5 per cent. Deb. Stock, . — * 100 . 10-1 
Ji per cent. Mortgage Debenture, Red. .......... 100 98-101 Prov. Cert., all pal .. 100 — 399-10 
—— True Klectric Supply, Ordinary.......... 5 9-94 Cape Electric Tramways, Nos. 1-480,000 ui. ae tae è 
F be des oe uke eae ea E § a City of Birmingham Tramways, 5 per cent. Cum. Pref... 10 .. 
Notting Hill Electric ting VVV 10 14.1 4 per cent. lst Mortgage Deb., 1-3,000 (1917) .... 100 — 9-1 
4 per cent. First Mort. Debs., Nos. 1-500 (Reg. )« . 100 99-102 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 407-14, 3 10 n. 5 BA Mortgage Debenture Stock, Red. eere 100 .. 102-104 
r cent. Debenture Stock 77 E 100 93-101 Cork Elect c Tramways and Lighting Por Oralny es 10 — 1514 
Royal Electret rical Company of Montreal, 44 per cent. First r cent. Cum. Cum. Pref. .......................... 10 .. 1118 
Shares Mortgage Debentures eee 00 .. 100-102 — Dobenture S2 ta gene utee desea ide . 100 .. 96-8 
Smithfield Markets Electric Su ply, Lt Ltd., Ord., 1-12,000.. 5 3- Dublin United Tanwar (1896), Ord., Nos, 140, 000 ...... 10 .. ylh 
aa r cent. Debenture Stock .................... 100 ..  88- —— 6 per cent. Prof., Nos. within 1-60,000 .......... 10 .. 19-16 
South London, Ordinary ördinar. ib Ef GD. 5 .. 34-33 per cent, à Mort. hort. Debs. 128,000, 0, Bod. `. . . 100 — 84.87 
St. James’s and Pall Mall, Ordinary, 101-20,080 .......... 8. 154-164 1 aani AM P ORAE al. 8. 
desig er ont Fret "n pm TN 5 rx B per cant: ua Pr „ ........ Al us nr 
" 5 Deb....... TE "P ix oen a we 904 i ae pont. Deb. Stock „ 100 .. lll 
c Ordinary, 8-80, O07. $5 an amways a A 
6 5 per cent. P Gamulative Preference, 60,001-80,000 5 .. 254 dum. Pret., Nos. 30,001-60 ‘000 ee ee ips 5.5 4 
Westminster, e ee, 6 sa. MEL 4 per cent. Debenturs StOQE o. es 100 .. 94. 
——— 6 per cent. Cum. Pref., 110,101-138,251 .......... 5 6-64 Kidderminster and District Ligh and Traction, Pref... 5 
London esac 10895 5 per oe cent. e un. .Pref. ........ a «s 1 5 
- per cent, 1st Mt. Db. Stock, Red. .............. ee 
Eleetric Railways. Metropolitan Electric Trama. Deterrsd 06 i ide 1 . d 
London, "0990902899990 6 6 6 2 „ „ „ „ „ 2 2 6 2 „6 „ e. 100 qu 106-109 per cen um 2 % „„„%.Py „„ „„ ee * 
d per V „ 100 — dogi Ver General Traction, Ordinary. . . . . . . . .. Z „ ph 
deferred ....................-. 100 .. 108-111 S Dor ceni vun: Ed 5 Tij asd. 11 E * al » 
— Ll ed c. Deb. ‘Stock (Prov. Script Certs., full d).. 100 .. 117-120 per cen ortgage ntures, 1- Eee oe 
City and 80805 London, Consolida lated Ordinary boss ..100 .. 71 Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 18 
— — per cent. Debenture Stock ................ .... 100 .. 116-119 —— 5 per cent. Cum. Pret. ............ 10 .. 
— — 6 per cent. Pref. Stock ‘91 ......... „ . ꝗ 100 .. 130-155 Perth Elec. Tramways (W. A.) 5 cont 1 Mort, Deb, Stk. 100 
A 75 „ “BO: cendcechinwamensees ...100 .. 129-132 Potteries Electric Traction oa es. 10 ~ 
Ol — ... 100 — 127-130 — — § per cont, Cam. Fret. z d ee —. 100 — : 
erpoo Pret. 66 5222 „„ „460 2 6 626 „6 „ — as 13- —— per cen re tock 5656565525922 „ „%„„„ „6 „„ „60% es x 
Liverpool Are spas ain VVV MU 455 South — Fae 09 Or Electric Traction and Power Company— i 
4 per cen Mortgage Debentures, Red., 1-1,700 . — — 1 104 Ordinary TITEEET 6 6 ⁵ã „„. aD 
ax oa an F E Ke RIP E (ub db 3 00 on 99-102 — 101,158 6 par cent, Preference 565252 %% %% %% %%% „%%% 62 1 e d 
Waterloo and City, — 095 44 per cent, Debenture Stock pe. 100 p. e. 
Eleetrie Tramways.— 
5 id » .  TTelephones.— ' 
ne, e ees 
oe —.— Permanent 6 per cent. Debenture Stock, 1888. .. 12-1 National Telephone, Preferred .......................... 100 . 102-104 
Blackpo ] and Fleetwood Tramro eec „ „„ „ „„ „„„„„„„%„„%40ẽoc E 13 144 —M eferred Stoc k 652 „ 6 „„ „„“ eave 5 oe 100 ee 88-90 
Bris e Tramway Inveat. Lim. Ord., 1-75,000 .. „66 2 2 „ es 2 5 —— 6 per cent, Oum. First Pret. 99*90909992090000929009 10 as 13-14 
——— $ per cent, Cum. Pret., Nos. 1-75, 0000 no 444 —— 6 per cent. Cum. Second Pref, .................. 10 .. — 1245 
per cent. Deb. Stk. Red., Prov. Certa. all Boo 100 100 os 102-105 —' 5 per cent. Non. Cum. Third Pref. 6 „ 6 „ „ es 08 99 95 5 oe 
British Columbia Electric Railway Co., Ord., Nos. 150 .. 69-72 — — 34 per cent. Deb. Stock, Red... . 100 
Non. Cum. 5 per cent. Pref .. 94-98 — 4 per cont Dab. a Bod. esu sa boue usce ea OU 
— —— 44 per cent. lst Mt. Debs., Noa. 16,250, of d each 40 104-106 p.o Oriental Telephone and Hlectric Company — — — — — Joa l - 1346. 15715 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or | Miles ot Accounts for past year. l 
week decrease. | single track Cost 
J) Ga ee 
Line ' ae . pts per car 
ö Current Total Passengers Car miles Pas- oe e of | mile, 
W 1903. | 1902. | Week. year. 1903. | 1902. | Ending receipts carried. Tun s'nger mile. | track: 
pr ia: a p 2| 507 | 69 FI L1 902 | 191 14 | M 3)! 37.851 | 9,099,715 | 794,641 n lo [ifm 10 ET 
OW). Ay . ' 7 ay , , , 7 s 
F „ „ p23) gS „, 8:6 FF) EDI" Ae | a 
Birming Tramways .......- „ 23 5,255 | 5,122. - 89:4 5.227 64 6 | — — — — ate = 
Blackburn Corporation * 22 7851 993 | - 202 + “415 2 24 March 250 40,964 | 7,234,106 | 926,558 |136 1187 1,705 | 744 
| | | | 
Blackpoo ration 5. 21 451 1.166 - 7156; + 37 174 164 » 51,211,168 6,169,121 784,443 152 | 108 — — 
B e Tramways) „, 25 330 | 1,357 | - 1,026 | — 716 | 164 | 164 Dec. 31 30, 923 2,049,677 584, 362 | 1268; 1,932 | 629 
Bolton Corporation „ 24 2,689 | 2,0006 | + 235 J 2.000 25 March 31 85. 704 | 17,761,605 | 1,896,247 |115 | 10°75 430 | 587 
Bournemouth Corporation... .... » e 966 = — — 104 — — — — — = = = S 
T P „ 24 3,871 | ares |- 1g | 2.30 3 | — | — = Ea = „ 
1 Corporation 3 „ 24 821 9292 | - 31 +4542 | 6 — „ 31 — | 10,432,508 | 1,031,928 |100 |1010! — | — 
Bristol Tramways Company . „ 22 4,875 5.750 — 905! — 511 513 Dec. 311225, 41,192,899 | 5,724,114 | 1:30 | 9:38| 4,548 — 
Burnley Corporation ........-- „ 23 784 : 786 | - 2 — — — — — — — — — — — 
Cardiff Corporation ...........- „ 16 1,074 | 1.071 T 3/ J 6,834 — ; — aa — — —|-— — — 
ee, ue i „„ m — | 2,216,583 220, %%ũ — | — | = | — 
Central London lway........ „ 25| 6.882 | 6.90 ＋ 82 + 6,223; € — „ 91|3567,225 | 45,505,110 | 1, 276, $,971a 1:87 | 66%a/ 59,076 | 356a 
City and South London Railway! ,, 21 2,911 | 2,834 | + 27 4 3317 | 6 — „ 311165,003a| 19,069,319 Le ue = is 
and I. Com . .. „ | 512 584 — 71 1 100 — — = — - = a a s 
8 e m a 25 2s 2 — iy - i B — March 319 12,341 | 2,360,735 254,279 |125 1155 1,707 | 9°36 
ratio p — + — — m — — — — — = 
Dablin & Pacan Electric allway, . 24! 115! 152 |— 39|— 37h) — | — | Dec. 31 5,796 | 364,706 | 102087 |381 1552 859 | 768 
] 
ears 75 22 £,164 5,515 | — 351 | 
Dublin f. T, elect „„ | 72 7 Til \ 43,451 j 46 | 4 | March 31:126,121 | 24,553,133 | 3,429,356 |123 | 882| 2,741 | 5064 
Dundee Cit Tramways peewee: „ 13 785 647 + 138 — 22 22 May 15 35,874 9,084,522 752,814 |0°93 |11:276| 1,630 - 
East Ham ration ........ „ 25 660; 532 ＋ 128| — 1075 752 | M arch 31| 25,941 | 9.971387 650, tól | 935| 2357 | — 
JU o. CRECEN => => PT m za = — a E = = rm = — — 
Glagow Corpo ratlon 25 15,978 | 11,940 | +2,058| 888875 | 123 |101 | May 510 — = E x creed ms ee 
tion = s = x = == = = ma — — 
Ha aheld Co Corporation EN „ 25| 1,207 | 1,188 |+ 19 -- 34 35 | March 31 56,631A| 9,758,213 | 1,218,539 | 1:4 1114| 1,618 | 6:38 
Hull n, E. 8.......... „ 23 1,788 1811 |- 23| + 1,285 19 19 „ 31 87,707A| 21,065,999 2,218,696 100 | 9:49| 5,003 5:07 
Tikeston Fporation „ si 30 180 — — — — — = T — — — — — 
Leeds Corporation ae „ 25| 3,392 | 589 |— 4771 4 2584 | 77 | — | March 25 252.559 | 57,239,779 | 5,773,651 11 10 328 | — 
Liverpool DU. eee se eee „ 16. 9,816 | 9,131 , + 685, +10,016 | 101 95 Dec. 51,504,504 108,906 906,472 ill, 705, 425 |111 | 10°34 5,000 | 6:88 
erpoo head Railwa „ 24 1,649 1.797 — 1 + 2,781 154 | 154 June 50 79,252 | 10,466,726 986,185a | 1:82 19-500 5,110 — â 
nl oy a Tyne Corporation. „ 23 | 3,223 | 2,964 | + 25 — 36 36 Dec. 15127, "852 28,411,899 | 2,767,444 108 |1109| 3,551 — 
Portemouth Corporation „ 2 1,406 | 1,318 | + z= 29 | 23 | Sept. 30| 47,651 | 9,168,137 | 868,157 | 124 |1317 | 1,643 | — 
Rochdale Corporation .........- » 16 i 117 — | — — 43 25 March 31 5, 416 925,781 127,456 | 1:38 | 10°27 — 766 
en „ 18 3,051 2.455 588 J 6519 | — | — an = = - E c uM Dm 
Shield Corporation „ 4 4.547) — | pU o | 46} | a4) Mar gia gy 49,176,631 | 3,791,995 |093 |1201| 4,140 | 7-82 
Bouthampton Corporation ...... „ 21 888 1.974 — 15 — N | no 51; 35,874 | 9,084,522 | 752,814 | 0-946 11-46 3,760 | — 
Sunderland Corporation ........ „ 19 1,075 | 1,040 |+ 33 + 357 1848/1718 „ 51 59,930 | 13,987,121 | 1,270;5 103 |113 | 3,843 | 643 
Wallasey U. D. CcOe. Hip s 661 — — 3 + 839 105 105 | » 319. 31, 307 | 5,690,378 651, 132 |1147| 2,9831 | 697 
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WITH THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN ITALY. 
BY OUR OWN CORRESPONDENT. 


The Paderno Power Plant. 
(Concluded from page 781.) 


Some idea of the importance attached to the switch- 
board at Paderno may be gathered from the fact that an 
area of 5,200 square feet has been allotted to this service, 
divided into two boards placed one behind the other. 
Both are placed on a gallery some 10ft. above the level of 
the dynamo floor, the generator panels being in front and 
the feeder panels behind. On the front board there are 
nine sections, one for each of the seven alternators, the 
remaining two serving for the main instruments or 
totalisers, the pilot voltmeters, and phase indicators. 
Each dynamo panel contains a three-pole high-tension 
switch, three safety fuses, one change-over switch, a 
regulator in the magnetic field of the alternator and 
another in the field of the exciter, an instrument trans- 
former connected to the voltmeter and ampere-meter, and 
a wattmeter together with an ampere-meter aud voltmeter 
in the circuit of the exciter. A sectional view through the 
switchboard is shown in Fig. 9. In regard to the high- 
tension switches, some considerable care has been expended. 
With 8,000 volts when a current of 80 amperes is passing 
it is possible to obtain an arc amounting to 5ft. in length, 
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bars at Paderno and the receiving bars at Milan. This 
small gap represents the transmission line over 20 miles in 
length ; were this indicated in full, the apparent weight 
attached to the losses in transformation would be totally 
eclipsed. | | 

This line is construeted the whole distance on lattice 
girder poles placed in two rows, with nine high-tension 
conductors on either pole, making a total of six circuite. 
The skeleton poles are shown in Fig. 11, and the arrange- 
ments of the circuits are indicated by the small figures. 
When for any purpose it is necessary to do any work on 
eonduetors running on one of the poles, the whole of the 
circuits on that pole are disconnected and put to earth, 
the tension on the lines of the other pole being increased 
to about 15,000 volts to allow for the extra loss. Until 
the disconnected conductors are earthed it has been found 
that they have an induced potential of 350 volts, which 
would be sufficient to give a man an unpleasant shock 
when handling them with tools. The distance between 
the poles is about 6ft. 6in. and where the line is con- 
structed round a curve the two poles are braced together, 
as shown in the drawing. The conductors have a sectional 
area of 63 square millimetres, and the nearest point of 
approach is 23jin. between any two conductors. In the 
coldest weather on the longest spans of 200ft. there is 
a dip of nearly 2ft., and in the warm summer weather of 
almost double this amount. With a power factor of 0'8 
the total loss on the lines at full load is about 9 per cent. 


Fig, 8. —General View of Paderno Power House. 


and when 13,500 volts is the pressure employed, with a 
large power on the circuit, the greatest precaution must be 
taken to prevent any possible arcing, because the heated 
air and volatilised metal would immediately conduct the 
are to other parts of the switchboard or framework, which 
would imwmediately cause most disastrous damage. By 
enclosing the contacts in a chamber filled with oil the 
best results have been obtained. The dynamo circuits are 
each protected by safety fuses which are passed through 
paper tubes contained in a porcelain holder. The electro- 
static voltmeters on the centre panels are connected to the 
pilot wires, and indicate the voltage of the secondary 
circuit (3,600) at Porta Volta. It is by these instruments 
that the station pressure is regulated. 

In view of the fact that the old station of the Edison 
Company in Milan had worked for 14 years without one 
single minute’s interruption, it is easily understood that 
the company had earned a reputation which they would 
desire to maintain, and in changing over their system to 
the Paderno transmission scheme every possible precaution 
has been taken to make everything safe and secure. In 
Fig. 10 the general scheme of transmission and distribution 
is represented, showing graphically the systems of trans- 
mission and transformation. The impression one gets in 
looking on this gigantic undertaking as sketched out on a 
small diagram in this way is that the various transtorming 
stages must militate against economy of working; such, 
however, would be very unwise criticism, and is only due 
to the fact that a small gap is left between the collecting 


The iron poles have each a weight of about 1,000lb.; thoy 
have been selected in preference to wooden poste on account 
of their superior value and the immunity offered from 
breakage. Steel supports are secured to the posts to carry 
the insulators, these latter being shown in Fig. 12, and 
are tested before being put to work with 30,000 volts. . 
As far as possible the line runs perfectly straight, except 
where roads, railways, or canals are crossed, and at the 
point of arrival in Milan. The road generally is across 
country, the Edison Company paying to the landowners 
so much per metre of length of conductor, this covering 
the right to do any work within a distance of 10ft. of the 


poles. 


The Porta Volta Station in Milan. 


Probably the most interesting fact in conneotion with this 
installation (Fig. 13)is that the machines working here supply 
in parallel with the secondary coils of the transformers, 
which receive the extra high-tension current from Paderno. 
At the present time the plant consists of two steam- 
turbines coupled direct to three-phase alternators, which 
work at a pressure of 3,600 volts, the larger turbine being 
capable of developing 4,500 h. p. at 1,260 revolutions per 
minute, and the smaller tubine 3,000 h.p. This plant has 
been quite recently installed to take the place of compara- 
tively slow-speed machinery that was occupying more space 
than could be afforded for the energy 55 Besides 
this steam - turbine plant there is one Sultzer triple-expan 
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. sion engine of 2,200 h.p., and three compound Tosi engines 
each of 1,000 h.p., making a total of 12,700 h.p. available 
at the station, which are all seen in the accompanying 
illustration. Two small machines, each of 200 h.p, drive 
the direct-current exciters. The big Sultzer engine is 
direct-coupled to a Brown-Boveri 1,500-kw. alternator, 
constructed with 54 poles, working at a speed of 94 revolu- 
tions per minute, the revolving field having a weight of 35 
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point of importance. Originally the boiler-house contained 
only 12 boilers of the Cornwall type with corrugated flues, 
working at a pressure of 180lb., but latterly some Babcock 
and Wilcox boilers have been added, on account of the 
limited floor space available and extra facility for rapid 
steam raising With the original arrangement a 20 h. p. 
electric ventilating fan was put in the base of each chimney 
to assist the draught when it was necessary to raise steam 
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Fie, 9.—Seotion of the Paderno Switchboard. 


tons, which is a little less than half the weight of the whole 
generator, the diameter across the poles being nearly 25ft. 

The Tosi engines work at 105 revolutions per minute, 
and are likewise coupled direct to Brown-Boveri alternators. 
Each engine is connected to a condenser, the water supply 
being pumped from wells which have been sunk at the side 
of the station, and after passing through cooling tanks is 
drained into the town sewers. There is every indication 
of the utmost consideration for economy in the design of 
this station, and much forethought has been given to every 


a 


rapidly. They have frequently been found useful when, as 
frequently happens in the summer, a thunderstorm causes 
& rapid increase in the number of lamps connected to the 
distributing network. The water, before being pumped 
Into the boilers, passes through a system of filters and 
softening apparatus, to avoid as far as possible the forma- 
tion of scale in the boilers themselves, reducing chemicals 
being automatically added ‘in proportion to the amount of 
water pumped. 

In the basement of the station there are located 20 
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400-kw. transformers, the primaries of which are connected 
to the high-tension lines from Paderno, the secondaries 
being connected to the Porta Volta omnibus bars at 3,600 
volts. The efficiency of these transformers at full load is 
guaranteed to be 984 per cent. They are all constructed 
with three cores, 80 that each phase has a high and low 
tension winding arranged on its respective core. All are 
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to the local conditions, it would have been almost impossible 
to provide an overhead traveller for the purpose. The 
switchgear at present fixed at the Porta Volta station is 
undergoing thorough modifications, and in the meantime 
the duties of the station engineers are considerably 
increased by the temporary arrangements which are 
necessary during the alterations. The general principles 
13500 
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Fic. 10. —Paderno Installation. 


provided, when working, with an air-blast to reduce the 
temperature and keep it within reasonable limits. The 
arrangement of the transformers in the underground 
chamber is somewhat peculiar, being placed at an angle of 
about 45dey. with the wall, instead of at right angles. The 
reason of this is that a pair of rails has been laid down 
the centre of the room, along which a little truck runs with 
branches to each transformer ; in this way any transformer 
can be easily removed and replaced when necessary. Owing 


followed are very similar to those at Paderno. In the 
transformer sections primary switches have been dispensed 
with, and safety fuses, housed in heavy porcelain handles, 
have been relied on for breaking the circuit, which, how- 
ever, would never be done unless the secondary circuit of 
the transformer is open; this would be done without 
danger by means of the special switches employed for this 
purpose. These secondary switches are composed of six 
porcelain cylinders arranged symmetrically in a circle and 
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provided at the base with a contact piece. The other | each phase, and mechanically connected to a single handle 
contact piece slides into each cylinder as an easy fit at the | In breaking a heavily-loaded circuit with these switches, it 
will easily fe seen that the air pressure is greatly decreased 


"m^ aT until the normal atmospheric pressure is suddenly admitted, 
tá 4. 2 which is found sufficient to immediately break any arc that 
W 7 a) + existe. These switches have been tested at double the 

d M 5h working pressure, and gave good results in all cases. 
"E -H v Fifteen lead-covered and armoured feeders leave this 
1 B station, each consisting of three cores laid spirally ; each 


core has a sectional area of 120 square millimetres. The 
network is all connected together in parallel, forming 
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Fig. 12. —Insulators for the Transmission Line. 
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practically a ring with two intersecting diagonals at right 
angles. Before arranging this network some most interest- 
= ing models were constructed of the whole system of trans- 
mission and transformation. The town of Milan being 
represented by zones in which it had been found that a 

iven amount of energy might be anticipated, experimental 
data was then obtained from which the network con- 
nections were calculated so that the fall of potential at 
full load would vary from 1} per cent. at the nearest point 
to 3 per cent. at the most distant point, and would be 
top end, but lower down makes almost an airtighi joint, | increased to 5 percent. by disconnecting the cable network 
forming contact only at the end of the cylinder. The | under some conditions which, however, rarely occur in 
total length of the movement is about din. All the practice. At the numerous points of intersection on these 
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Fig. 15. -View of the Porta Volta Station. 


feeders “ kiosks” have been erected, in which switches are 
fixed to cross-connect or disconnect the system. Altogether 
153 transforming sub-stations are attached for distributing 


cylinders are connected in series, so that a break of nearly 
24in. ie obtained in an airtight chamber, thus avoiding any, 


dangerous sparking, similar zwitches being connected to- 
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in the outekirts of the town at a reduced potential of 160 
volts, the energy from these sub- stations being used for 
lighting and motive power purposes. A length of 101 
miles of three-phase cable is connected to the Porta Volta 
station, to which 176 transformers with a total capacity 
of 11,600 kw. are joined. 

This completes the description of the various components 
of the colossal undertaking which the Italian Edison Com- 
pany is now operating with a system of extra high-tension 
generation and transmission, assisted by the steam gene- 
rating station situated in Milan just described. The whole 
of the problems involved in working out such a scheme 
are most formidable, and the results achieved of regular 
and uninterrupted working are most highly creditable to 
the technical officers of the company. 

It is interesting to add a summary of the whole business, 
which is given in the little pamphlet recently edited by 
Mr. Semenza as follows: Machines installed, 28,000 h. p., 
to feed 3,385 electric motors aggregating 18,819 h.p., 
550 h.p. of which is employed in the company’s works; 
ineandescent lamps to the number of 174,095, 2,227 arc 
lamps; tramways to the extent of 84 miles of single track, 
on which 390 cars are running. The energy is supplied 
through 6,919 meters to the consumers, and the cable net- 
work is about 175 miles in length, in addition to the over- 
head transmission line, 21 miles long, consisting of six 
circuits.” 

——— M 


A STUDY OF THE PHENOMENON OF RESONANCE 
IN ELECTRIC CIRCUIT BY THE AID OF 
OSCILLOGRAMS.* 

BY M. B. FIELD, M.I E.E., A. M. I. C. E. 
(Continued from page 736.) 


We now come to the question of the magnification or 
accentuation of the harmonics. This can be brought 
about, in my opinion, in two entirely distinct and separate 
ways: (1) by strongly magnetising the teeth in the arma- 
ture by the armature currents themselves ; (2) by resonance 
pure and simple. These two causes produce results of a 
very similar nature, but each phenomenon appears to 
require a totally different explanation. 

xamine Curves XIIL, XIV., XV. In the first case, a 
lagging current, nearly equal in amount to the full- load 
current of the generator, was being given out. Now, a 
lagging current involves a very strongly excited field 
system in the generator. The armature current will be of 
a demagnetising order, and will produce its maximum effect 
when the pole is in the most favourable position for the 
magnetisation of the teeth within the coil. A leadin 
current, on the other hand, involves a weakly-excited field 
system, the armature currents augmenting the magnetism 
due to the field winding ; again the pole is in a favourable 
position for the magnetisation of the teeth by the armature 
currents. It appears, curiously enough, that the lagging 
current produces the greater magnification of the 
harmonics, but that practically the full-load current is 
necessary to produce this effect to any great extent. Turn 
now to Curve XV. A few cables only were in circuit, 
and the current flowing out of the generator was too small 
to be read on the station instruments. This was a case of 
resonance 

I would here ask pardon for digressing into the 
elementary theory of electrical resonance for the benefit 
of any present who may not have had occasion to consider 
the subject. The current flowing into a condenser may 
be expressed in effective amperes by 

(7) 


QrnKV . 


where n = frequency of the circuit ; 
K = capacity of condenser in farads ; 
V = effective volts. 
Again, if L be the coefficient of self-induction of a coil, 
the current passing through it will be expressed by 
V 


2vT^"L (8) 


* Paper read and discussed before the Glasgow Local Section of the 
Institution of Electrical Engineers. 


V being the effective volte at its terminals. If we equate 
(7) and (8) we get the condition under which the capacity 
current equals the self-induction current, V being the same 
in each case. This condition is 
1 
T 2 =s — 

Let us suppose that we have a pure self-induction and a 
pure capacity connected in parallel, as in Fig. 9. Let the 
alternating E.M.F., V, be represented by the vector O V ; 
we know that the capacity current will be 90deg. in 
advance of O V, that is in position O K; we also EM 
that current flowing through the self-induction will lag 
behind O V by 90deg. This is represented by O L. If now 
equation (9) holds, O K=O L and the resultant of these 
eurrents as far as the outeide circuit is concerned, is zero 
at every instant. We have then the case of a combination, 
of which the terminals are a and b; when this combination 
forms part of a closed circuit in which an alternating 
E. M. F. of frequency n and value v is generated, no current 
circulates round the outside circuit, a ¢ b, and the potential 
difference between a and b is V. These are the conditions 
which would hold if the combination were removed and a 
perfect insulator substituted. We may, therefore, say that 
this combination at this particular frequency behaves, as 
far as the outside circuit is concerned, as a perfect insu- 
lator. Now, introduce resistance r into each arm of the 
combination, and modify the diagram to suit Fig. 10. 
O L and O K will not now lag and lead by quite 90deg. 
In each case we have an ohmic drop, O r, in phase with 
the current, and an E.M.F., O l O k, at right angles, such 
that the resultant with the corresponding ohmic: drop 
is O V. The current in the outside circuit will be O p, 
which is equal to 

O Ls 


2 * O Lain x, or2r ——, 
x x, or2r OV 
and will be in phase with O V. The combination, there- 
fore, will behave as though it had an ohmic resistance of 
O V? . 
Ol? 2r 
Now, O V?=0 +07; O P (2 1 » L)? O L, and 
f d (9 ite 
rom (8) and (9) we can wri LE 
L : „ L r 
22 [1 2 2. * th ; 2s 
OV ( 500 ; .. the resistance is Og 2 
Let us take an example, and put L = 1 secohm, 
K =1 microfarad, r — 1 ohm, then the resistance of the 
combination will be 0:5 megohm ; thus we see that if the 
capacity and self-induction be not pure, but contain also a 
small amouut of ohmic resistance, the combination behaves 
towards the outside circuit at the particular frequency as 
an imperfect insulator, but, nevertheless, of high insulation 
resistance. If in this particular case we make the further 
eondition that ! 


L ? L 
5 Krt? ror that K 2 
the combination is equivalent to an effective resistance of 
r ohms, and this will, as a matter of fact, be true, not only 
for sine waves of the one particular frequency, but univer- 
sally for any periodic or unperiodic function which 
expresses the change of V—in fact, under these circum- 
stances the current in the outside circuit is always V /r. 
We have now to consider a perfect self-induction in 
series with a perfect capacity, and the same current, C, . 
passing through each. This modifies the diagram shown 
in Fig. 9 somewhat. If we turn O L through 90deg. for- 
wards, the E.M F. required to overeome self-induction will 
be OV,; if we turn O K back through 90deg. to coincide 
with O L, the voltage vector will take the position O Vx; 
see Fig. 11. This diagram represents the state of things 
when the same current flows through capacity and self- 
induction, and the current is at its maximum. If, there- 
fore, the current is C, and is represented by the vector 
O L and O K, the potential difference between d and d will 
be the vector O V, and between d and ò the vector O Vy; 
therefore, between a and b the potential difference will be 
the sum of O V, and O V, which is at every instant zero. 


for 4 r? n?; hence 
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We are therefore sending a definite current through the 
combination, although no potential difference between the 
terminals, a and b, is necessary. The combination, there- 
fore, behaves, as far as the outside circuit is concerned, at 
this particular frequency as a perfect conductor. I am 
indebted to Mr. R. C. Clinker for the notion of a perfect 
insulator and perfect conductor here introduced. The 
eurrent strength in the circuit a c b will be determined by 
the resistance of this portion of the circuit and the E.M.F. 
induced in it. If tha resistance bé low; the current will 
rise to a correspondingly high figure. 

Now, although the potential difference between a and b 
is zero, we know that that between a and d or d and 5 is 
given by equations (7) and (8). Let us therefore imagine 
the E. M. F., E, acting in the circuit, the self-induction 
short-circuited, and the current measured to be; then if 
the capacity be short-circuited instead of the self-induction, 
we shall have again the current c flowing. If both be 
short-circuited we shall have a current of E/p, where 
p = resistance of portion acb. Now, E/p may be 10, 100, 
1,000, etc., times c, just depending on the value of p But 
if both self-induction and capacity remain unshort-circuited, 
the same current will flow as if short-circuited; hence, 
in the former case, the potential difference a d or ab 
will be approximately 10, 100, or 1,000 times E, as the 
case may be, just depending on the ratio of E/p to c. 
This is what is known as electrical resonance, when the 
combination of self-induction and capacity acts like a 
perfect conductor, or a nearly perfect conductor, as far 
as the outside circuit is concerned, there being, how- 
ever, a rise of potential within the combination equal to 

L 
E 

Of course, if we consider the self-induction as possessing 
resistance 7, and ‘the capacity also the same resistance, the 
combination will behave as an imperfect conductor with 
ohmic resistance 2 r ohms—:.e., the potential difference 
between a and 5 will be 2 r C and in phase with C. 

In alternating electric supply circuits we often have to 
deal with self-inductions and capacities which would check 
the current down to the same values if the same E.M F. 
were applied to each, which is the necessary condition for 
resonance ; consider, for example, à two-phase cable with 
two insulated cores within a common outer as return 
(see Fig. 12). Suppose phase B in the power-house has 
been opened, and consider the state of things that 
exists ; we can represent it as shown in Fig. 13. 
Current enters conductor a, and returns by conductor c; 
it can flow through the capacity a c, and the self- 
induction a c, these being in parallel; but an alternative 
path is through capacity a b, and thence through capacity bc 
in parallel with self-induction bc. Suppose the frequency 
is 25, the voltage per phase = 3,000 volts, the transformers 
at the end of the line 150 kw. each, and such as to take a 
magnetising current of 2 per cent. of full load current or 
one ampere ; secondary circuits are open. Let the capacity 
between either conductor « or b and sheath, the other con- 
ductor being grounded, be 75 microfarad per mile, and 
between d and b together and sheath 9 microfarad per 
mile —i. e, cap. (a + c), b = 75, and cap. (a + b) c= 
‘9 microfarad per mile—then we have a capacity effect 
equivalent to that shown in Fig. 13. Let the length of 
line be 2:85 miles, then the total capacity a c = 1:27 
mierofarads and total capacity a b = ‘847 microfarad. 
If now the potential difference between ò and c is VI, 
the current through the transformer 5 c is V,/3,000= 
3°35 x 10 V, and through the capacity br 2x 10-1 VI. 
The current arriving at b will therefore be a wattless 
current, lagging 90deg. between the E.M.F. and equal to 
1:33 10-* VI. But if the difference of potential between a and 
bis V,, we have again a capacity current through « b of 
1 55 10 V, Thus we have the necessary conditions for 
resonance, and the potential of the switched-out conductor, 
b, will rise until the insulation somewhere in the cable gives 
way and modifies the conditions. This has merely been 
given as an example ; there are, of course, a large number 
of combinations possible where resonance might occur, and 
every station engineer is more or less on the alert for them. 
A most interesting paper on the subject of high-tension 


cable breakdowns from resonance effects appeared in the 
Electrotechnische Zeitschrift on Dec. 28, 1899, by Mr. Gisbert 
Kapp, and was translated by the present writer for the 
Electrical Review, and appeared in the 9th and 23rd March 
issues of that paper in 1900. 

Now, every alternator possesses reaction and self-induc- 
tion. By reaction I usually mean that the armature 
currents produce magnetic lines which thread through the 
magnetic path in the field system, either weakening or 
Strengthening it, according as the armavure ampere-turns 
assist or oppose the field system magnetising force. The 
term self-induction I usually apply to those lines of force 
generated by the armature currents which do not produce 
an alteration of the tota] flux in the field system, but which 
close round the armature windings without including the 
field-magnet windings. Both of these effects are more or 
less proportioned to the strength of the armature currents, 
and result in an alteration of the magnetism threading the 
armature windings. This diminution or increase, as the 
case may be, induces an E.M.F. in quadrature with the 
current, and may therefore be looked upon as a self- 
induction. Every alternator, therefore, may be repre- 
sented by an imaginary machine producing an alternating 
E.M F. without self-induction and without reaction, but 
with a choking coil in series with it. Unfortunately, as 
as we shall see later, it is necessary to cousider the 
choking coil as having a variable coefficient of self-induc- 
tion, which is, however, a periodic function of time. We 
may thus represent a three-phase alternator connected to a 
cable, as in Fig. 14. 

In talking of the self-induction of an alternator, I shall, 
for the purpose of this paper, include in the term the 
armature reaction—.¢c., I shall refer to that self-induction 
(whether with constant or variable coefficient) which 
inserted in series with a reactionless and self-inductionless 
machine would give the same characteristics. The capacity 
of a three-phase three-core lead-sheathed cable may be con- 
sidered as a combination of capacities, as in Fig. 15 (a).“ 


* We are justified in assuming the capacity effect of a multiple-core 
lead-sheathed cable can be exactly represented by actual capacities 
between the individual conductors, and between the conductors and 
lead sheath, for taking the case of a three-core cable, we know that if 
Qi Q, Qs. VI, V, V, represent the charges and potentials of the 
various conductors, the lead sheath being grounded, we have th 
relations : i 

i aN IVI GI VT GI Vz - (10) 
and similarly for Q, and Q,, where the a coefficients are constants of 
the same dimensions as capacity. 

Now, if we consider capacities K;4, Kis, K,-, connected between the 
conductors, and K).,, K,,, R44 connected between the conductors and 
sheath, we have 

Qi = Ki 2 (V; - V) + Kis (Vi - Vz) + Kis Vi 


and similarly with Q. and Q,. 
This can be written as 
Ei (KI 2 KI gt Ria ) Vi — Ki 9 Va- Kiş Ys. 
Hence (t1 1— Ki 2 + Ky 3 + KI. 5 
70,57 KI z; 
— à, KI ;, and so on. 

We therefore seo that (11) is only another way of writing (10) ; if, 
then, we determine Kio Ki 3, Kj. etc., by experiment, we can 
consider these as actual capscities connected as represented by 
equation (11). 

Owing to symmetry in a three-core cable we can write 
K .=K, 3= K,,-K, 
and 1 — K, 3 Ka- — 8. 

Now, if 2 and 3 be earthed, we have 

Q; =(2 K +8) V, (12) 

If 2 and 3 be connected together, but not earthed, and if they 

together have an equal and opposite charge to that on 1, we have 
Q,=(2 K+8) V1-2 K Va, 


Gass) VoM Vo 2. 


(11) 


iA ess pr and Q,- (2 K +5 S)(Vi-V4) . . (13) 


Lastly, if 5 be left insulated without charge, and if the charge on 2 
be equal and opposite to that on 1, we have 
Qi = (2 K +5) Vi- K (Va- Vz), 
Va == VI; 
and O — (2 K +8) V,- K VI - K V..., V. = O. 
This gives 


Qı = (5 K + S) Vi= (s K+) (Vi - Va) (14) 
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A three-phase A capacity, as shown in ()), will take 
the same current per line wire as a Y capacity as in (c) if 


K 2 * 
3 


induction of the alternator will produce resonance with the 
capacity of the cable system at the fundamental frequency. 
For example, taking a large three-phase cable system as 
represented by a three-legged capacity of five microfarads 
per leg, the capacity current per leg at 6,500 volts per 
phase, 25 cycles would be 2°95 amperes (Fig. 16). The 
self-induction in the alternator which would produce 
resonance with this cable system would therefore be such 
as would only allow 2:95 amperes per leg to circulate when 
_ the generator was excited to 6,500 volts, and short-circuited. 
Such an alternator would be manifestly inadequate in 
connection with such a cable system, but might perhaps 
be used for applying a pressure test to the cables, in 
which case, of course, the greatest care would have to be 
exercised. l 
Although the self-induction of the supply alternator will 
not produce resonance at the fundamental frequency, it 
does not at all follow that such may rot occur, due to a 
higher harmonic of the E.M.F. The current which a 
given capacity will take at a given voltage is proportional 
to a frequency, while the current which a self-induction 
will pass at the same voltage is inversely proportional to 
‘the frequency. In the above case the capacity current per 
1,000 volts corresponding to the 11th harmonic would 
be 865 amperes. A selfinduction which would pass 
8°65 amperes at 1,000 volts, 275 cycles per second, would 
pass 356 amperes at 3,750 volts and 25 cycles, or an 
alternator with this self-induction per leg would give on 
short-circuit ‘356 amperes per leg when excited to 6,500 
volts per phase. (I have chosen this figure because it very 
nearly corresponds with the results taken from the 
2,500-kw. generators in Glasgow.) We should, therefore, 
at first sight expect to obtain resonance with such an 


We do not in practice meet cases where the self- 


alternator, and a cable system corresponding to Fig. 16 if | 


an 11th harmonic existed in the E.M.F. wave. 

I made some oxperiments to determine the capacity of 
the cables by inserting a hot-wire ammeter in circuit, but 
I obtained strangely inconsistent readings; I, therefore, 
forbear to give them. Mr. R. C. Clinker made some tests 
on similar cables for the Central London Railway, and 
obtained the following results per mile: (1) from one core 
to other two cores + lead sheath = ‘38 microfarad; (2 
from one core to other two cores, sheath disconnected an 
earthed - 52 microfarad ; (3) from one core to one other 
core, third core insulated, sheath disconnected and 
earthed = 25 microfarad. If K be the capacity from 
core to core, and S the capacity from core to sheath, and 
assuming the insulation of both poles of the testing circuit 
to be so good that all leakage currents were negligible in 
comparison with the capacity currents, we see that we 


have : 
By test (1) 2K+S='38 
„ (2) 2 K T5 882 
*. 8 = 18 K 2 1 
and by test (5) we have a capacity of 
o K+ S 
2 2 


which with above values of K and S equals 24 as against 
25 actually measured. The above cable is, therefore, 
equivalent to a Y capacity of 48 microfarad per leg per 
mile, and, therefore, 10'4 miles would give the capacity 
represented in Fig. 16. 

As a matter of fact, I find considerably more cable is 
needed to produce resonance, and I think this is probably 
due to the faet that the coefficient of self-induction of the 
alternator is by no means the same for the fundamental 
as for the higher harmonics. We know that the coefficient 


If, therefore, we measure Q and the potential difference in any two 
of these cases, we have all particulars necessary for the determination 
of the capacity constants of the cable, and can treat these as if they 
were actual capacities connected as shown in Fig. 15a, where the 
centre point is the lead sheath. We shall have occasion to make use 
of (12), (13), and (14) a little later. 


of self-induction of such a machine varies between wide 
limits; it must depend on the relative position of field 
system to armature coils, and also on the value of the 
armature current in each position. Fig. 18 represents 
what is known as the curve of synchronous impedance of 
the Glasgow alternators, or the short-circuit armature 
current, in terms of armature volts on open circuit with 
the same field excitation at synchronous speed. In the 
first place, it is clear that by this method the self-induction 
should be a maximum, since the poles are in the most 
favourable position when the armature currents are at 
their maximum. Next, we see that even this method does 
not give a constant coefficient. If we take the area of one 
half period of the E.M.F. wave as proportional to the 
square root of the mean square, and the maximum of the 
current as proportional to the R.M.S., which would be 
correct assumptions if we were dealing with sine functions. 
Then the volts would be proportional to or represent 
maximum flux and current, the maximum current pro- 
ducing such flux, in which case the slope of the synchronous 


impedance curve represents 15 where N is the total flux 


d N dN di. ] 
20 a ac 
fore, the slope, which we will call tan 0, is such that 


p tan 948 „ (or LG = ) 


di dt 
which means that tan 0 at every point of the curve is pro- 
portional to the coefficient of self-induction for that par- 
ticular eurrent strength. Fig. 18 shows that this varies 
between the limits of 1'3 at low currents and 0'5 at 300 
amperes. 


produced by the current C. Now, 


AN 
NE 
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fig 18 


We see then that the coefficient of self-induction has 
a different value for each ripple on the E.M.F. wave, due 
to the position of the field system; and, again, when a 
heavy armature current is being generated, the coefficient 
is further modified by the degree of magnetic saturation 
of the armature. The resultant of these two effects must 
depend largely on the power factor of the circuit, and 
will be an extremely complicated function to express. 
If we examine Curves XVI. and XVII. we see that with 
93,700 yards of cable in circuit we obtain the 11th harmonic 
accentuated ; with somewhat less cable in I have obtained 
resonance due to the 11th harmonic, but could not obtain a 
photographic record. Curves XVI. and XVII. were taken 
with about 12 months’ interval. The first was traced by 
hand, the second photographed. I cannot vouch for the 
engine speed being exactly the same in each case. On 
aE the capacity I brought the 13th harmonic gradually 
into prominence (see Curves XVII., XIX, and XV.). Itis 
very difficult to obtain good results under these circum- 
stances, for if resonance be too pronounced the oscillo- 
graph motor stops, and the results cannot be noted. I do 
not think that Curve XV. shows the condition of maximum 
resonance by any means; in fact, I have had instantaneous 
glimpses of alarming resonance, but for the reasons already 
stated I could not reproduce them. 

I used to think it a safe procedure when shutting down 
to gradually slow up the main engine and let the voltage 
die down gradually ; similarly it was my opinion that one 
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should excite the generator, and run up slowly on the 
cables when starting up, but from these experiments it is 
clear that by so doing one passes through the conditions 
for maximum resonance with all odd harmonics above the 
11th. Undoubtedly the better procedure is to run the 
machine up to full speed, and then slowly to bring up 
the excitation to the normal, and to reverse the procedure 
when shutting down. Curves XX. and XXI. more nearly 
approach to the E.M.F curve of the alternator on open 
circuit. Another important point to consider is whether 
resonance due to a higher harmonic can occur under 
load conditions. The curves generally indicate that this 
is not 80, the ripples being apparently damped down to a 
minimum under load conditions. 

Curve XXIL, which was taken at half normal load, 
shows, however, certain ripples accentuated, and the 
question is worth enquiring into. Compare Curve XXIII. 

We have already seen that the back E. M. F. of the rotaries 
being a smooth curve, the higher current harmonics in the 
system are wattless, and are either capacity or self-induc- 
tion currents. The current ripples which flow into the 
rotaries, representing self-induction currents, no doubt 
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of view being that of light load, where the cable system is 
being fed from one generator which is perhaps of relatively 
small proportions. 

It must not be supposed that I attach great practical 
importanee to the above considerations of the possibility 
of the occurrence of resonance; as a matter of fact, 
although in Glasgow I was for a long time unaware that 
anything of the kind could be going on, we experienced 
no difficulty at all, and it is the general opinion of a great 
many experienced engineers with whom I have spoken on 
the subject that resonance is not to be generally feared 
in ordinary well-laid-out systems. I do, however, con- 
sider it important for each engineer, as far as possible, 
to be conversant with the conditions under which 
resonance is likely to occur in the system under his charge, 
and to avoid the combination if it is at all likely to be 
serious. It is further conceivable that slight resonance 
effects might occur in cable circuits supplied by continuous- 
current machines. All such dynamos have a ripple of a 
high order present in their E.M.F. In the case ot a ro 
converter this ripple may, as we have seen, be pronoun 
and I think it possible that considerable resonance effects 
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partly neutralise the capacity of the system, but 
at the high frequencies we are dealing with it is 
impossible that the whole capacity effect can be thus 
neutralised, and we have at such frequencies as 275 and 
325 cycles a balance of capacity effect left over ; it is then 
merely a question of the number of rotaries, transformers, 
and cables in service which decide whether or not partial 
resonance will occur under load conditions. In this con- 
nection it must be borne in mind that if r is the ratio of 
transformation of the transformers (in the case in question 
r= 20) a coefficient of self-induetion in the low-tension side 
is equivalent to 7? ( = 400) times the coefficient of self- 
induction in the high-tension side. When again we compare 
the capacity and self-induction currents (for the same 
voltage applied) at a high frequency, such as the 13th, 
and remember that the former varies directly and the 
latter inversely as the frequency, we see that even a large 
wattless current in the low-tension side, due to self-induc- 
tion at the fundamental frequency, can have but a small 
effect in neutralising the capacity effect of the cables at the 
high frequency. This is easily calculated out. 

From the foregoing, it is evident that it should be easy 
in any particular case to determine experimentally what 
conditions of capacity, etc., will give maximum resonance. 
For example, if we know the length, l, of cable which pro- 
duces resonance with the p harmonic, one generator only 
working, at the speed s revolutions per minute, we know 
that the length which will give resonance, with the 9 

2 
harmonic at a speed s, will be 68) ; again, if two gene- 
8 
rators be thrown in parallel, we halve thereby the induct- 
ance of the circuit, and therefore resonance with the same 
harmonic will only occur with twice the amount of cable 
connected to the circuit. This fact alone will usually 
prevent important resonance effects under full-load con- 
ditions, the period of greatest importance from this point 
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might be found in such cases. 


! It would be interesting to 
for them. 


( To be continued. ) 
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Electrolytic Precipitation of Zinc.—Mr. Edgar 


F. Smith, in a recent paper, is responsible for the followin 
statements with regard to the electrolytic precipitation o 
zine and copper. 
the following conditions are found to give the best results : 
potassium zinc sulphate solution, containing 0°2002 grm. 
of zinc ; sodium acetate, 1 grm.; acetic acid (99 per cent.), 
0:3 cubic centimetre ; total dilution, 150 cubic centimetres ; 
cathode surface, 100 square centimetres ; N.D., 
0:70 ampere; voltage, 4 to 5; temperature, 
time, two hours. The anode should consist of a flat platinum 
spiral and the cathode of a platinum basin, on the inner 
surface of which is deposited a silver coating. After one 


For the electrolytic deposition of copper 


, 0756 to 
65de .; and 


hour the solution appears full of bubbles. At this 


stage a few drops of ammonia are added and the action 


of the current continued fora further 50 minutes. The 
solution is then siphoned off and the deposit washed 
with water, alcohol, and ether. The method is also useful 
for the estimation of zinc in blende. Copper may be 
estimated in chalcopyrite by decomposing the latter in 
the usual way, evaporating to dryness, dissolving the 
residue in a little dilute sulphuric acid, and proceedin 
with the electrolysis under the following conditions: to 
dilution, 150 cubic centimetres; concentrated sulphuric acid, 
10 cubic centimetres ; temperature, 60deg.to 70deg.; N D , 
0'8 to 1 ampere; voltage, 2 to 3; time, one hour and a half. 
The solution from the copper deposit is then nearly 
neutralised with ammonia, and, after the addition of 
ammonium oxalate, the iron precipitated with & current 
of N.D.,,-0:5 to 1 ampere and 2 to 3:5 volts at a 
temperature of 40deg. to 60deg. 
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NOTES. 


Junior Institution of Engineers. — On Thursday, 
the 28th ult., the members of this Institution paid a visit 
to the Staines reservoirs communication works of the New 
River Company, special arrangements for their reception 


having been made by the contractors (Messrs. John Aird 


and Sons). The party was under the personal guidance of 
the engineer, Mr. Joseph Francis, M. I. C. E. 


“De Magnete and Its Author.—At the Royal 
Institution on Saturday Prof. Silvanus Thompson lectured 
on “ De Magnete and Its Author,” in the course of which 
he traced the work and life of Dr. Wm. Gilbert from 1544 
to 1603. The lecturer referred to Gilbert’s writings on 
the lodestone and the evolution of the mariner’s compass. 
The book was written at the latter end of its author's life, 
being published in 1600 ; but notwithstanding, its teachings 
on the magnetism of the earth are still sound, and vary 
little with present-day knowledge. 


Electric Resonance.—The discourses delivered by 
Dr. J. A. Fleming at the Royal Institution on “ Electric 
Resonance,” followed very much on the lines of the Cantor 
series on the subject of Hertzian Waves,” delivered by 
him at the Society of Arts a short timeago. Prof. Fleming 
showed numerous experiments, introducing one by Prof 
Seibt, of Berlin, to prove that electric resonance and 
syntonism are exactly analogous to the acoustic and 
mechanical examples. He also described the principles of 
a wireless telegraph system, and showed more experiments. 


Electro-Harmonic Society.—A special extra concert 
(ladies’ night) will be given this evening by the above 
society in honour of the foreign delegates to the Inter- 
national Telegraph Conference. Vocal items will be con- 
tributed by Miss Winifred Marwood and Mr. Montague 
Borwell and instrumental music by the orchestra, Mr. 
T. E. Gatehouse (violin, and Mr. Alfred E. Izard 
(pianoforte). The programme is completed by Mr. James 
Taylor (jongleur), and Mr. Percy French (artistic sketches). 
The concert will be held at the Holborn Restaurant, under 
the presidency of Sir W. H. Preece, K.C.B., F. R. S. 


The Petroleum Institute.—This institution has now 
been in existence for à period of nearly two years, and has 
chemical, engineering, analytical and consulting depart- 
mente, as well as a library of works on different branches 
of the science, and a collection of oils, apparatus, etc. 
During the two sessions lectures have been delivered by 
the Principal, Dr. P. Dvorkovitz, Prof. H. Bauermann, 
Prof. Vivian B. Lewes, and others. The lectures comprise 
all branches of petroleum study, from prospecting for oil 
to its ultimate treatment and distribution. Prof. Vivian B. 
Lewes recently gave two interesting lectures on the subject 
of Liquid Fuel," which have been reprinted in pamphlet 
form. | 


Magnetic Clutches.—The Franklin Institute of 
Philadelphia, through its committee on science and the 
arte, has awarded to Mr. Bion J. Arnold, of Chicago, the 
Edward Longstreth Medal of Merit for the originality and 
skill displayed in his invention of magnetic clutches. The 
report of the sub-committee describes in detail the various 
applications of the system devised by Mr. Arnold, which 
has been planned with the view of building direct-con- 
nected electric power plants which should retain the 
flexibility of operation of the old-style belted plants with 
the advantages of direct-connected construction. By 
flexibility of operation is meant that, in case of an 
accident to an engine, the generator run by that engine 
can be run by another engine. 


The Eton Fire.— The obvious result of the inquest in 
connection with the lamentable fire at Eton College, in 
which two of the students met their death, was a verdict 
of death from suffocation, but there was no evidence to 
show how the fire originated. It was, however, given in 
evidence that there was no special means of communication 
provided in case of fire, and as a matter of fact it was 
some considerable time before the fire brigades were on 
the scene of the conflagration. We are therefore pleased 
to find that the jury recommended the establishment of 
electrical communication with the fire engine-house. The 
authorities of the college have readily agreed to carry 
out the recommendation, and it will be adopted for every 
boarding-house within the college precincts. — 


Electrical Power in New Zealand.—4An ambitious 
scheme is developing in New Zealand for working the 
railways in North Island by electricity derived from 
water power. The Huka Falls, estimated to yield 
39,000 h.p., would be utilised for this purpose, and power 
distributed throughout Northern New Zealand for use in 
the industrial centres. A Swiss electrical engineer, Mr. 
Allo, has given it as his opinion that the power would be 
easy of working, as there are no technical difficulties to 
be overcome. It is proposed to distribute power in four 
directions —i. e., one north, to Auekland and the Thames; 
one south, to Wellington and the provinces; one to 
Tarakaki; and one to the Napier district. The electrical 
energy developed would be sufficient to run the whole of 
the railways in the North Island, and leave 30,000 h.p. for 
distribution for industrial purposes. 


Physical Society.—The council of the above society 
are considering the advisability of altering the place and 
time of meeting. They hope to arrange for holding 
meetings on the second and fourth Fridays of the month 
alternately in the afternoon and the evening at the Royal 
College of Science, South Kensington, thus allowing 
arrangements to be made for the convenience both of 
Fellows who are engaged in teaching and those whose 
duties will not permit of their attendance at afternoon 
meetings. The council trust that convenience and equip- 
ment available when the society meets in a physical 
laboratory will encourage Fellows to illustrate their papers 
by experiments, and thus add to the interest of the 
meetings. The council have also under consideration the 
formation of a students’ class in the society. This matter 
will shortly be brought forward at a special general 
meeting. 


Electrical Driving in India.—Under the control 
and direction of the Government, the railways of India set 
a fair example to those in other countries. Although the 
time is not perhaps yet arrived when electrical power could 
economically be applied to the operation of Indian railways, 
the Government is taking full advantage of electricity as 
a motive power in other directions. On all the big lines 
electric motors are being rapidly introduced into the 
railway workshops for driving the machinery, and some 
very excellent work has already been achieved as a result. 
The case of the Bengal-Nagpur Railway, of which Mr. E. 5. 
Franklyn is the electrical engineer, has been brought to 
our notice as a typical example of the progress which is 
being made. Under Mr. Franklyn's energetic direction, 
a complete electrical installation for motor driving is being 
put down at thé large workshops at Khargpur. British 
made material is being used practically throughout, and 
Mr. Franklyn has only just arrived in India, having been 
in England during the last year or so superintending the 
construction of the various new machines which are being 
installed. 
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Electrical Haulage on Canals.—In England the 
electrical operation of our waterways has so far been 


limited to experiment, although there are one or two small 


. Schemes proposing to adopt this form of haulage in the 
Abroad, however, considerable progress has 
been made in this direction, especially in Germany and in 


near future. 


the United States, as previously noted in these columns. 


A proposal has now come forward to introduce electrical 
towing on the New York State Canals, the experience of 
Germany having shown that the electrical towing of barges 


is not only quite practical but commercially economical. 


There are two or three ways in which electrical operation 
may be applied. That which has found most favour on the 
Continent employs an electric traction engine, which runs 
upon lines upon the towpath and draws current from over- 
In the elevated system proposed for 
the New York canals, the towing motor is suspended from 
The problem of 
supplying power to the towing motor is not different from 
that presented by electric tramways employing the over- 
head trolley system, although the length of the New York 
canals will probably make high-potential distribution neces- 


head trolley lines. 


and travels along an overhead cable. 


sary. 


Power Transmission in France.—An interesting 
hydro-electric installation, destined to reinforce its existing 
electrical plant, is being made by the gas company of 


Clermont-Ferrand, France. The new works are situated 
on either side of the River Sioule, below a large dam 
which forms a lake four miles long. Independent pipe 
lines fixed in masonry will supply each of the six 1,000-h.p. 
turbines, which are of the horizontal axle *' Francis " type. 
Each turbine will be connected to a Westinghouse three- 
phase alternator of 800 kw. at 1,000 volts and 333 revolu- 
tions per minute. The two exciters, of 37:5 kw. each, are 
driven by small auxiliary turbines. The voltage will be 
stepped up to 20,000 by means of Westinghouse mono- 
phase transformers, grouped in threes. The overhead 
transmission line is to be double and about 30 miles in 
length. Poles and crossbeams will be of wood, the latter 
being boiled in paraffin and then covered with a layer of 
tar. The hydraulic part of the work has been hurried 
forward during the past year and is now well advanced, 
while the mechanical and electrical equipment is just 
finished. Power will be sold at Clermont-Ferrand, 
which is a great centre for the rubber trade, for 
both lighting and power, and considerable development 
of the existing works is expected with the advent of a 
cheap power. 

Operating Arc Lamp Circuits —Mr. Fritz Suchting, 
in a German contemporary, describes a neat arrangement 
for operating arc lamp circuits when it is desired, as in 
factory or yard arc lighting, to be able to cut out certain 
of the lamps at will. In the case assumed there are four 
lamps to be operated from a 220-volt circuit. "These are 
to be operated either in pairs or simultaneously, and the 
switching can be done by means of one double pole double- 
throw switch and single-pole double-throw switch. When 
operating all the lamps a certain amount of dead resistance 
is necessary. This can be cut in on either side of the 
circuit. When operating with two lamps, additional 
resistance must be added, which is placed in the third 
wire, running to some point between the two pairs 
of lamps. With all the resistance placed beyond the 
knife switches, the most economical arrangement is found 
to be with 5:1 ohms in the outside wires, and 12 5 ohms in 
the middle wire. The conditions assumed are nine-ampere 
lamps, each taking 41 volts. Since, however, with either 
pair of lamps in operation part of the resistance is idle, 
& more economical arrangement consists in placing a portion 
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of the resistance beyond the switches, so that it is always 
in circuit. This should be equal to the amount of the 
two resistances connected in the outside wires, and is 
therefore 6:2 ohms. But, by virtue of its position, the 
amount of resistance in the central wire is reduced to 
9:2 ohms. 


The Survival of the Fittest.— Wherever electric 
trams are introduced there immediately occurs a number 
of regrettable accidents for which electric traction is pre- 
sumed to be responsible. There is no doubt of this on 
the part of the editora of the daily.Press, but we are sur- 
prised to see that an engineering contemporary should 
adopt the same course. Thus, Indian Engineering, in its 
issue for May 9, advises Bombay to think twice before 
following Calcutta in the matter of electric traction. From 
elsewhere in the same issue we gather that three people 
have been killed on the Calcutta tramways recently, and 
that some of the accidents are so appalling as to involve 
loss of life by ghastly mutilation!” After reading this, 
our readers will be surprised to hear that two of the 
deaths. were caused by men trying to board or leave 
the cars while they were in motion. We do not know 
the gentlemen in question, and properly refrain from 
mentioning their names; but surely it is unreason- 
able to deprive the whole population of Bombay of the 
use of electric trams running at a fair speed because 
two individuals in Calcutta were not wise men. It will be 
noted that such accidents are only of frequent occurrence 
immediately after trams have been converted to higher 
speeds, and that they practically cease after people have 
learnt that it is not convenient to get on to or off a car 
running at 15 miles an hour. There is a very considerable 
likeness between the above and the old story of e 8 


engine and the coo.” 


Marconi’s Wireless Telegraphy.—The Marconi 
Wireless Telegraph Company are reported to be busily 
engaged in formulating some very ambitious plans for the 
extension of their field of activity in the States. The 
manager of the London concern has stated that a new 
company has been formed in America in connection with 
the natural extension of the Marconi business there. 
Arrangements have now been completed for providing 
the Marconi Wireless Company of America with new 
working capital not less than a guaranteed amount of 
£50,000, and in some contingencies reaching a sum of 
£90,000. The Continental Trust Company are the 
trustees. Under the various guarantees and other 
agreements a number of new stations will be estab- 
lished almost immediately, including several for the 
United States Government and others intended to 
assist commercial maritime signalling from the shore 
stations inwards. A Marconi station will probably be 
established in New York, and several along the Great 
Lakes. It is further stated that Mr. Edison has been 
appointed a member of the Board ot Technical 
Engineers to the American company in which he 
is a shareholder, and that the company have acquired 
Mr. Edison's patents in wireless telegraphy. With 
regard to the contemplated establishment of a wire- 
less telegraph service between this country and Iceland, 
the contract with the Danish Government for the 
installation of the Marconi system in the island has been 
signed. 


Cable Telegraphy.—We do not remember having 
previously seen the Empire, which is described as a weekly 
review devoted to the interests of finance, mining, politics, 
literature, and the drama. A copy of the issue for the 
20th ult. has, however, reached us with a request for 


THE ELECTRICAL ENGINEER, JUNE 5, 1908. 


819 


review, and as the issue in question appeals to electrical 
engineers, and particularly to telegraph engineers, it is to 


us a most interesting one. Notwithstanding its avowed 
objects, the copy before us, which, by the way, is a double 
number, deals almost exclusively with the cable and 
telegraph industries, presumably specially prepared for the 
benefit of the delegates to the International Telegraph 
Conference. The subject of “submarine telegraphs” is 
treated editorially in the form of a review of Mr. Chas. 
Bright’s book on Submarine Telegraphy, and the cable 
code question, which is expected to lead to considerable 
controversy at the telegraph conference, is also discussed 
at some length by Mr. Ed. Barron Broomhall, an inter- 
view with which expert is also printed. The German 
Atlantic Cable Company ” is the title of another interesting 
article, and later on the Lodge-Muirhead system of wireless 
telegraphy is fully described and illustrated by Mr. Roland 
Belfort. The editor of the Empire, however, is apparently 
hopeful of the cable companies continuing to hold the field 
in long-distance telegraphy, as is shown by an article which 
appears on a previous page, giving reasons and opinions of 
leading experts why wireless telegraphy should not prove 
a practical success. Other articles in this issue are Life 
in the Cable Service,” Influence of the Cable," and “The 
South London Telegraph Training College,” the latter 
being a well-illustrated description of the equipment ot the 
college and the special arrangements made for the training 
of the telegraph engineer. 


British v. American Workmen.— It may be 
remembered that some time ago Mr. Mosely started the 
idea of sending a delegation of British workmen to the 
States to examine into the methods of employment in that 
country as compared with England. The scope of the 
enquiry by the commission which was in consequence 
appointed to visit the States was extremely wide, and 
embraced the questions of the early training of the 
workmen in, America, their general social condition, and 
the relations between employé and employer. The broad 
conclusion reached by Mr. Mosely, who himself accom- 
panied the delegates, is that the American workman is the 
better article of the two. He is better educated, better 
housed, better fed, better clothed, and more energetic than 
his British brother, and infinitely more sober.” In this 
the commission as a whole agreed with Mr. Moseley. The 
chief point, however, to be noted throughout the inde- 
pendent reports of the delegates, is with regard to the 
treatment of British workmen in America, which would 
‘appear to be better than he as a rule receives in this 
country. As an example of this, a case is quoted in 
which a young British mechanic who went to America 
was rapidly promoted, until he became manager of 
one of the largest works in the States, which 
under his vigorous direction forms one of the 
most successful in the country. This instance should 
go a long way to discount the conclusion drawn by 
Mr. Mosely stated above. But there is little doubt that 
the workman in America is far more appreciated, and 
receives greater encouragement from his employer than 
here in this country, and it is also true that the American 
employer is much quicker to recognise ability in his work- 
men than on this side. Asarule the American is better 
paid, although he has to work longer hours, and, generally 
speaking, he is supposed to be better off than his British 
confrère. 

Excited Radioactivity.—Following is an abstract 
of a paper by Mr. E. Rutherford on excited radioactivity 
and the method of its transmission, for which we are 
indebted to the current number of the Chemical Society’s 
Journal. Thorium and radium give off radioactive emana- 


offer the public to become their customers. 


tions which behave like radioaetive gases or vapours, but 
the emanation from thorium loses its radiating power far 
more rapidly than that from radium. It is the emanation 
which has the power of producing radioactivity in other 
bodies. This excited radioactivity appears to be due to 
positively-charged carriers, and experiments were made 
to determine their velocity in an electric field, and hence 
to estimate approximately their magnitude compared with 
that of a gaseous ion. It was found that at 18deg., in dry 
air, the average velocity, in the case of the excited radio- 
activity from thorium emanations, was about 1-3cm. 
per second for a potential gradient of one volt per 
centimetre, that is & velocity very nearly equal to that of 
the positive ion produced by the Róntgen or Becquerel 
rays. The velocity is probably also very nearly equal to 
this in the case of the radioactivity induced by the radium 
emanations. It was found that if a plate was exposed 
for a short time to thoria emanations and then removed, 
it gradually increased in radioactive power for several 
hours. The origin and nature of the emanation and of 
the carrier is discussed. It is considered most probable 
that the emanation consists of unchanged particles which 
produce positively-charged carriers by the expulsion of a 
negatively-charged substance of some kind. The author 
considers this more probable than the condensation of 
positive ions on these particles, as the emanation is not 
removed more rapidly by increasing the number of ions 
in the gas. The radioactivity is probably the accompani- 
ment and result of a succession of chemical changes 
occurring in the radioactive matter, changes most probably 
complex in character. | 


Tramway Park Development.—The Street Railway 
Review has got as far as its sixth article on this subject. It 
is a strangely interesting one, and it is astonishing that it 
enters so little into the consideration of electric tramway 
promoters in this country. To a very large extent the 
electric street railway companies of America depend for 
their financial success on the various attractions they can 
Travel 
to parks and pleasure resorts is largely a created 
traffic, and is so easily influenced one way or the 
other as to make success or failure sometimes turn 
on comparatively trivia] details. In America, once an 
electric tramway scheme has got into working order, the 
management turns its attention to “inducing” traffic by 
opening up parks and pleasure resorts at places on the line 
of route, but chiefly at the different termini. These parks 
are usual very beautifully laid out, and additional 
revenue is often forthcoming from the entertainments 
provided at a small charge for the amusement of the 
public. To quote an example, the Mount Vernon Electric 
Railway Company owns and directs Lake Hiawatha Park, 
an exceptionally attractive resort covering 50 acres, in the 
centre of which is the lake, eight acres in area, which gives 
the park its name. The park is about three miles from the 
centre of the city, and is the Mecca not only of multitudes 
of electric car passengers, but is also the summer bome of 
a large colony, for whose use the company ‘has erected 
35 cottages in the finest location in the park. Lake 
Hiawatha is fed by springs and inexhaustible wells, from 
which the water is pumped by electricity. It is used 
mostly for boating purposes, and fishing is also allowed. 
A set of swimming baths is another attraction, and a water 
toboggan is one of the adjuncts. The park also boasts a 
bowling alley, a “zoo,” an auditorium with a seating 
capacity of 1,500 people, and a dance hall. Both the park 
grounds and the buildings are illuminated by electricity 
at night, and the park has telephone and telegraphic 
connection with the outside world. There are also two 
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free mail deliveries daily. Such attractions as these are 
nob long before they create a special pleasure traffic 
on the electric tramways, besides the ordinary business 
traffic, and the revenue is consequently largely augmented, 
while the expenses, in proportion, are extremely low. 
Electrolysis of Water.— At the recent annual con- 
vention of the American Electrochemical Society Dr. J. W. 
Richards, the president, and Mr. W. 5. Landis gave the 
results of a rather extended series of experiments on the 
electrolysis of water, one of the most interesting of which 
was made with a closed vessel, completely filled with the 
electrolyte. A very thick strong glass tube was used, 
filled with dilute sulphuric acid, which had been carefully 
boiled previously in order to get rid of the gases. The 
ends through which the platinum wire electrodes were 
introduced were sealed. Although an E. M. F. of 3:3 volts 
was applied, no current whatever was found to pass 
through the solution, but as soon as the seal was broken 
the current passed. The authors then described several 
experiments made to test Thomson's rule. In one the 
E.M.F. and current were carefully measured, and at the 
same time the Joulean heat was determined by the rise of 
temperature, measured with a thermometer. From these 
data the decomposition voltage was found to be 1:49, 
in accordance with Thomson’s rule. In another set of 
experiments the cathode was observed by a microscope in 
order to detect the formation of gas bubbles, while the 
voltage was gradually raised in steps of 0°05 volt. At 
1:48 volts no gas bubbles could be detected, while they 
appeared at 1'5 volts. The authors finally investigated 
the so-called residual current (Reststrom). Current passes 
with any applied voltage below the proper decomposition 
E. M. F., the amount of the current increasing with the 
voltage. The concentration of the sulphuric acid used 
makes very little difference, but the amount of the current 
depends largely upon the quantity of the gases dissolved in 
the electrolyte. The limit is reached when these gases 
(which act like depolarisers) are used up: then the proper 
residual current sets in. The authors further made experi- 
ments with the electrodes 82m. apart, and in another case 
a small fraction of a millimetre apart in the first case there 
was absolute conformity with Ohm's law, but not in the 
latter case. i 


Municipal Debts.—The comptroller of the London 
County Council, acting under the instructions of the 
Finance Committee, has written to the Fulham Borough 
Council on the question of the heavy indebtedness of that 
municipality. Itseemsfrom the letter in question that the 
debt is now very nearly £400,000, and thatit has increased 
by 280 per cent. during the past 41 years, while the rate- 
able value of the borough has only increased 32 per cent. 
in that period. The Fulham local indebtedness is now 
slightly under one-half of the rateable value. The Guardians, 
however, and bodies like the London County Council and 
the School Board, have also power to raise money on the 
security of the rateable value of the borough. When the 
borrowings of all these authorities are considered it is 
computed that the total indebtedness of Fulham is equal 
to 169 per cent. of the rateable value. The only place in 
London with a larger debt is Shoreditch with 197 per cent. 
of the rateable value, of which 49 per cent. has been 
incurred for remunerative undertakings. In the case of 
Fulham only 19:5 per cent. is returned by the London 
County Council as being remunerative. In reply to 
this letter the Town Clerk and Borough Treasurer 
of Fulham state that they have gone carefully into the 
various expenses, and point out that the largest item 
in the big increase in the last four years has been 
due to the electricity undertaking. The annual returns 


for this show that it will very soon be remunerative, as 
last year it was able to contribute a very considerable 
amount to the interest and repayment of loan charges. 
These borough offieials think that the London County 
Council are unnecessarily alarmed, and also that the 
Fulham Council need have no fear of & refusal on the 
part of the London County Council to consent to further 
loan expenditure, as in that case the Local Government 
Board would give the sanction direct. The motion, which 
was considered at Wednesday's meeting of the Borough 
Council, was to the effect that “the London County 
Council be informed that although the debt may now 
appear high, yet having regard to the valuable assets the 
Council possess in the shape of undertakings which will be 
remunerative, this Council is of opinion that there is no 
cause for apprehension, and that the finances of the borough 
are not in so unsatisfactory a state as they indicate." 


Radium and Thorium.—A long abstract appears in 
the current number of the Journal of the Chemical Society, 
by Messrs. E. Rutherford and F. Soddy, in which they 
present their conclusions from a comparative study of the 
radioactivity of radium and thorium. In their radioactive 
properties, radium and thorium are closely allied; both 
produce radioactive emanations, and these in turn excite 
activity on surrounding objects. There is a marked 
difference, however, in the rate at which the activity 
of the emanation decays, the intensity of the thorium 
emanation falling to half its value in one minute, that 
of the radium emanation in about four days. On the 
other hand, the excited activity due to radium decays 
much more rapidly than that produced by thorium. A 
detailed examination of the rate of decay for the radium 
emanation has shown that the same exponential law is 
applicable here as in other cases. In the solid state, 
radium compounds are practically non-emanating, but 
heat and solution, as in the case of thorium compounds, 
increase the emanating power. It is now shown that for 
both radium and thorium the production of emanation 
takes place at the same rate in a solid, non-emanating 
compound as in the solution, whilst in the former case, 
however, the emanation is occluded, in the latter case it 
escapes as fast as it is formed. This result is favourable 
to the view that helium is possibly an ultimate disintegra- 
tion product of a radioactive element, since it is found 
occluded only in radioactive minerals. When a current 
of air is passed through a solution of radium chloride, the 
radioactivity of the salt obtained from the solution by 
evaporation gradually diminishes, and ultimately reaches 
a minimum value, unaffected by further aspiration of air ; 
this minimum value represents the non-separable activity. 
Radium chloride, obtained thus, gradually regains its 
activity, and the course of the recovery is represented 
by the the equation I,/I,=1-—e. Somewhat similar 
experiments have been carried out with thorium. Like 
thorium and uranium, radium emits both a and B. rays, 
the non-separable activity just referred to consisting of 
a-rays alone. The radiation of the radium emanation was 
investigated, and it was found that the radium emanation 
gives only a-rays, the B-rays appearing only when the 
emanation has changed into the excited activity. This 
result supports the view that ip all cases the a-rays are 
first produced, the B- rays being produced in the last 
stages of the process that can be experimentally traced. 
Experiments previously deseribed, relating to the chemical 
nature of the thorium emanation, have been repeated with 
that of radium. The radium emanation passes unchanged 
through phosphoric oxide, sulphuric, nitric, and hydro- 
chloric acids, and over red-hot lead chromate and metallic 
magnesium. The emanation is not affected by passage 
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through a platinum tube heated almost to fusion. 
emanation is not very soluble in water. 

Half Truths.—It is not often that we have to complain 
of the information given in the columns of our con- 
temporary, the Scientific American, but in its issue for 
May 23, under the heading of “ Electrical Notes,” there 
occurs some information which is incorrect scientifically, 
incomplete, and misleading. It almost reminds us of the 
mock trial in which the witnesses undertook to tell “no 
truth, no part of the truth, and nothing like the truth.” 
This is not quite correct, however, because we do not 
doubt that a few lengths of telephone cable have been 
exported from the States to England, just as a few lengths 
of electric light cable have from time to time. But our 
contemporary’s description of the dielectric employed in 
telephone cables is most incomplete. It fails to distinguish 
between the specific conductive capacity of a paper-covered 
wire and one with an air dielectric—i.c., as all telephone 
cables have nowadays. Our readers will be amused by 
the conclusion that the industry of telephone cable manu- 
facture has fallen into desuetude in Great Britain. We 
presume that the submarine cable industry may be expected 
to follow; but our readers need not be alarmed by the 
mutual congratulations of the American Press when one of 
their cable manufacturers lays a wire in a river bed. The 
note we refer to reads as follows: This country is rapidly 
becoming the centre for the manufacture of cables for 
underground telephonic communication over long distances. 
The reason for this is not due to any economical or other 
aspects in the actual manufacture, but is entirely the result 
of atmospheric influences. One of the greatest difficulties 
that confronts the problem of telephone practice over 
long distances in England, is the provision of satisfactory 
insulating material. All insulating substances. at present 
utilised in the manufacture of cables absorb the electric 
current to a certain degree. The extent of this 
absorption depends upon two factors — the nature 
of the dielectric employed and the potential of the 
current transmitted through the wire. In the cases of 
high-tension currents the leakage in this direction is so 
small as not to be worthy of notice, but in the case of 
a telephone cable, where the potential of the current is 
very low, this absorption is a matter of grave importance. 
So far the best dielectric yet discovered is anhydrous 
paper, which is extensively adopted in England. This 
substance has the lowest specific inductive capacity of 
any known dielectric. In order that cables composed of 
anhydrous paper may be rendered absolutely trustworthy 
and satisfactory, it is imperative that the process of manu- 
facture should be carried out in a perfectly dry atmosphere. 
Should the paper come into contact with moisture at any 
time during the making, its future good working will be 
absolutely nullified. In Great Britain, owing to the natural 
humidity of the atmosphere, it is absolutely impossible to 
manufacture the material; while in this country, owing to 
much drier atmospheric. conditions, we are enabled to turn 
out a perfect article. Consequently, the industry has fallen 
into desuetude in Great Britain, while this country is 
becoming the centre of the supply.” Our contemporary’s 
electrical expert should rub up his knowledge of specific 
inductive capacity constants for air and paper respectively. 


A Polycyclic Transmission System.—In the issue 
of the Electrical World for the 9th ult. Mr. O. S. Bragstad 
describes the Arnold-Bragstad-La Cour distribution system, 
which revives the subject of composite transmission. In 
this system the arrangements in the central station are as 
follows: Machines for power generate two-phase currents 
at about 30 periods and 1,000 volts in each phase. The 
phases are not connected. The generators for lighting are 
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single-phase machines with an E.M.F, of about 1,415 volts 


and about 60 periods. The generators for power work on 
all four "bus bars, while those for lighting only work on the 
outer two. The low-voltage 'bus bars connected with the 
generators are connected with the four high-voltage bus 
bars through step-up transformers. The high voltage is 
assumed tc be 20,000 volte, and is equal between all four 
conductors. For the stepping-up of the machine voltage 
three kinds of transformers can be used. The one kind 
serves only for the transformation of the two-phase 
currents, while the second kind transforms only the single- 
phase current, and thus serves only for the lighting. 
The lighting transformers are also ordinary single-phase 
transformers, and have, like the power transformers, 
a transformation ratio of 1 : 20, but the connection 
of these transformers to the bus bars is somewhat 
different. A third arrangement of the transformers 
which permits of the two currents being simultaneously 
and independently transformed in a single apparatus 
appears also very useful. This transformer has four cores, 
and while the cores have each one secondary winding, two 
of them have each one primary winding, and the other two 
each two primary windings. All the primary and all the 
secondary coils have an equal number of turns. The advan- 
tages of this combination are that it diminishes the necessary 
active material and increases the efficiency. A disadvantage 
of the arrangement is that a special construction is 
demanded, which fact, however, would be of no great 
importance in the case of a large order. The mains which 
go out from the high-tension ’bus bars, together with the 
high-tension distribution leads, consist always of four wires 
of equal cross-section. The four wires are always equally 
loaded independently of the relation between the 
demand for light and power. The step-down transformers 
connected to the high-voltage network can, like the trans- 
formers of the central station, be made of three kinds In 
a quarter of à town where almost nothing but motors are 
connected transformers for power are installed. On the 
other hand, in that part where almost the same number of 
motors as lamps are to be fed, the combined transformers 
for ight and power come into use. Finally, in the part 
of the town where residences are mostly to be found, and 
hence only light is needed, the lighting transformers are 
employed. Since a higher E. M. F. is preferably used for 
motor work than for incandescent lamps —viz., 500 volts 
as compared with 125 volts—-the transformation ratios of 
the power and lighting transformers are here different, 
otherwise they are arranged similarly to those at the 
central station. The distributing leads for light and power 
consist of four wires; the lighting current of higher 
frequency, and of an E.M.F. suitable for incandescent 
lamps, is taken from two of them, and from all four 
the power current of lower frequency and higher EM.F . 
In those parts of the town where the lighting load is small' 
all the wires of the low-tension network will have the same 
cross-section ; on the other hand, in parts of the town 
where comparatively much lighting is to be done, the two 
wires which carry both lighting and power current will 
have & greater cross-section than the other two; lastly, 
in that part of the town where only lighting installations 
are fed, only the two lighting leads will be laid. The 
author claims that the advantages of the system are 
obtained without any complication of the lighting systems. 
If the combined transformers be disregarded, then the 
arrangement is not, at first sight, to be distinguished from 
that of a corresponding two-phase system. The simplifi- 
cation of the lighting installations, as well of the low- 
tension network in the parts of the town consuming only 
light, is obvious. | 
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THE ERECTION OF A LARGE ALTERNATOR. over 10m., and as the crane rails were only 8m. high and 
—— the maximum height of hook only 7:5m., the following 


The Elektrotechnische Zeitschrift gives the following | special arrangements were made: The two lower portions 
account of the erection of the 6,000-h.p. three-phase gene- of the frame (which is made up in three parts) were erected 
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FIG. 1.—One Half of Frame of 6,000-h.p. Three-Phase Generator before the stampings. 


rator which the Allgemeine Elektricitáte-Gesellechaft is | on the same supports as had been used for the 3,000-h.p. 
building for Manchester. The great size of this and other | dynamo at the Paris Exhibition in 1900. That machine 
machines recently built at the works was such that the | had its 80-ton frame chiefly carried by the lower supports, 
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Fig. 2.— Building up the Core Stampinge. 


height of the building and of the crane arrangements, | whilst the high columns had only to support the more or 
which were considered ample a few years ago, were found | less ornamental side feet at the level of the engine-room 
insufficient. The over-all diameter of this machine was | floor. These supports were amply sufficient for the 
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6,000-h.p. machine, as the weight of this with its tie-rod | For similar reasons, and to provide against possible weak- 

construction was only 60 tons, in spite of the low speed of | ness of the foundations, large wooden beams were tempo- 

75 revolutions. Both machines were for 50 periods. rarily employed to give additional support. These were 
In order to obtain & satisfactory distribution of the ! removed as soon as the erection was completed. 
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Fic. 5. — The Finished Frame. 


preasure the supports were lightly cast into the ordinary The lifting arrangement consisted of two long spindles, 
foundation, which covers the whole shop floor to a depth | 4in. in diameter, and fitted with nuts arranged as worm- 
of half a metre, but no special foundation work was carried | wheels. Each of the driving worms for these nuts was 


Fia. 4, — The Frame Erected Complete with Tiebars. 
out. The feet were temporarily connected by tie-rods, as, 
until the ring was completed, the distorting forces could 
not be taken up by the tie-rod system in the machine itself. 


connected to & 5-h.p. three-phase motor through spur-gear- 
ing. The worm-wheel nuts as well as the worms trans- 
mitted their pressure to the bearings through balls. In 
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order to avoid torsional effects the nuts were screwed 
upwards on the hanging spindles instead of turning the 
spindles themselves. 4 saddle made up of I-sectioned 
iron and wood rested on the nuts and carried the upper 
third of the alternator. This latter was temporarily 
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Fic. 5.— The Lifting Arrangements used in Erecting. 


braced by its tie-rod system. The spindles were sus- 
pended as follows: The eranes were coupled together 
with sufficient distance between them to allow the above 
saddle ying the upper third of the dynamo to pass 
easily. “Phe crabs of the cranes carried an I iron structure, 
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The erecting of the piece was consequently safe and 
easy, and required the remarkably short time of three 
hours. A man superintended the uniformity of the pull 
by means of water gauges, and regulated.it by cutting 
out one or the other motor. After closing up the tie-rod 
system of the alternator, the lifting arrangement was screwed 
down again. | 

The accompany ine illustrations show the various stages 
of the erection. Fig. 1 shows one half of the frame 
without the iron stampings; Fig. 2 the putting in of 
the stampings; Fig. 3 the finished frame with armature ; 
Fig. 4 the erected frame with its tie-rods ; and Fig. 5 the 
lifting arrangement. 


A NEW SHALLOW CONDUIT. 


BY J. F. SMITH. 


The one topic of to-day with our railways and tramways 
is ‘the electrification of the same. At different periods 
many inventors have tried their different ways of doing 
this both in Europe and America, and many fortunes bave 
been spent yet still to-day we are experimenting on the 
same old lines. In America about the year 1884 we heard 
of the Bentley and Knight conduit, which was put down 
at Cleveland, Ohio, also later on at Boston in the year 
1888 ; but these inventors after a few years abandoned 
their system owing to drainage and other troubles. Other 
inventors, such as J. C. Love and Wheeler, about the year 


| year 1893 put down a system at Washington and a second 


one in 1894 at New York; but as time went on they had 
great troubles, which led to their system being abandoned. 
About the year 1889 several leading electrical inventors 
tried their hand both in France and Germany, but they 
met with similar difficulties. 

Coming to our own work in England, the home of the 
first successful conduit line, Mr. Holroyd-Smith, of the 
Blackpool conduit fame, worked his conduit a long time 
with fair results, but he had the great difficulties of tide 
and sand to contend with, which caused his system to be 
replaced by the overhead system. Before I leave the 
systems mentioned, I would say that, with the exception 
of Mr. Holroyd-Smith, all inventors had designed their 
conduits—which were open—in such a way as to cause 
trouble, because their conductors were placed close under 
either the central slot or outer rail. These being so close 
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over which two I rails reaching from crane to crane were 
laid. The two spindles were suspended freely from these 
two I rails by means of strong cross-heads. In this way 
it was possible to move in one direction by means of the 
eranes and in the directions at right angles by means of 


the crabs, 


together were open to receive all sorts of refuse, such as 
mud, etc. This was their great drawback, which, with 
poor provisions for drainage, led to their being abandoned. 

Now, coming to our London County Council conduit, 
this is only an improved one upon Holroyd-Smith's lines, 
with the exception of the introduction of Mr. A. N, 
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Connett's plough, but here we have a conduit different from 
the American, French, or German. It has been well 
designed to meet the difficulties where others failed, such 
as good drainage, ete. good design thus making a 
substantial conduit. 

Having said a little about other inventors I will now 
describe what I have invented as a shallow conduit, after 
seeing what others have done, as I consider that a change is 
still needed before we can make the complete electrification of 


Fra. 2. 
the present steam railroads, which offer far greater difficulties 


than tramways and light railways. All the previous 


systems required the aid of gravitation or momentum 


to pass over the points and crossings before they regained 
current to pass on their journey again. In my conduit 
I have arranged bridge pieces (Fig. 1), with insulators and 
conductors built up from the bottom of the conduit. These 
I have as so that they come exactly central between 
the slot rail and outer running rail, therefore away from 
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rails I have designed a simple trolley, with one positive 
and one negative wheel, each insulated from a cross ber, 
carried centrally by an oblong steel tube, which is also 
insulated from the said cross Par, the tube then passing 
upwards to the car motor frame. The wires from the 
motor controllers pass through this tube to the positive 
and negative trolley wheels. These trolleys I arrange in 
duplicate on each car, as shown in Fig. 5. No. 1 set is 
fixed at the front of the car, and No 2 set at the back. 
The result, then, would be that when the car arrives at 
points and crossings, and the front pair is travelling over 
the insulated imitation rails placed at such sections of the 
conduit, the No. 2 pair at the back would still be taking 
current. By the time the front pair are on the live con- 
ductors again to take current the back are on the insulated 
sections, so the car travels onward on its journey. It does 
not matter in what place or position the car is, current can 
always be collected to move car or train at will. S 

This system has been patented in the United Kingdom 
and also in the U.S.A. 

[N.B.—The above description by Mr. J. F. Smith of his 
own system is open to criticism in details, and the follow- 
ing points at least need alterations : the attachment of the 
collectors rigidly to the front of the bogies ; the mechanical 
design of the conduit yokes ; the system of supporting the 
insulators from the base of the conduit ; and the mechanical : 
design of the collecting gear.—Ep., E. E.] | | 


THE ELECTRIC GENERATING STATION OF THE 
FUTURE.“ 


BV A. w. WHIELDON, MEMBER 
(Concluded from page 789.) 


WHAT Exvectricitry Has Done. 


Now, what electricity has. so far done in the direction I have 
{ndicated may be in a large measure judged from the Board of 
Trade returns relating to gas and electric light undertakings 
presented to Parliament in the year 1902. Calculations from 
these returns give some interesting figures. The local autho- 
ritles and companies sending in complete returns number 172, 
130 of the former and 42 of the latter. They had connected 


LÀ = 
Em. ~ Q 
P a 

( Tu EL 

ys i 
- My — 1 
— = E — g 

) ami 
Me 
mu 

NS 


I rw x — — 
2 | à - 
"v6 5M. 
RN 12 || ~ 
— — n rsp. 1 
< a | 
— L| ys 
-" 
* Y LL 
L/ Py A 


^ of Trollevs 


Fic. 3. —Drawing of a Crossing in the Smith Shallow Conduit. 


all water, mud, etc., falling from above; also, a channel is 
made at the bottom of the conduit for water to pass to 
the different outlets to go direct into the storm-water 
sewer of the district. At all pointe and crossing positions 
I have designed in the conduit insulated section pieces 
of porcelain or other insulating material, with imitation 
rails for the double trolleys to run upon, as shown at 


Fig. 2. As a collector of the current from the conductor 


to thelr mains an equivalent of 8,000,000 8-c.p. incandescent 
lamps, the average consumption per lamp at the consumers 
terminals being 21°43 units per annum, and the lighting hours 
695 or 1:9 per day per lamp installed. The local authorities 
earned a revenue of £1,658,700, with working costs amount- 
ing to £1,058,700. The average price obtained per unit was 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers, April 24. ee 
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5°52d., while the working costs came to 2°23d., or a profit of 
1°20d. per unit, not taking loan interest or sinking fund charges 
into account. | The companies earned a revenue of £1,174,270 
with working costs at £691,900, or 4:92d. and 2:84d. respec- 
tively, making a profit of 2:08d. per unit. From these figures 
10 will be seen that on an average the local authorities supply 
current at the cheaper rate, the difference amounting to 1°4d. 
per unit, and while the companies make 2:035d. on every unit 
sold, the corporations are content with 1:29d., and their work- 
ag coste are leas by 6d. 
he gas undertakings numbered 705, consuming 14,102,000 
' tonsof coal, which, when carbonised, produced 128,692,000,000ft. 
' of X at the consumers' meters, or a total of 144,058,000,000 
cubic feet, including water and acetylene gases, the latter 
amounting to 89,000ft. for public supply. From these figures 
we find that each ton of coal carbonised yielded 9,125ft. of gas 
to the consumer. If we take a 7ft. burner as giving a light of 
16 candles, the gas undertakings have an equivalent of 
60,000,000 8-c.p. lamps connected to their mains, so that, 
eliminating oil and private installation lighting, gas has 86°7 per 
cent. of the work and electricity 15:5 per cent. Turning again 
to these returns, and using the basis of calculation I have 
mentioned, every hundredweight of coal carbonised keeps 
130 of the consumers’ eight-candle lights going for one hour. 
For comparison with this I have taken the coal consumption 
on a year's basis in one of our largest electric lighting atations 
having à very and peaky load curve—that of the City of 
London Company. Turning to the annual report for 1902, I 
find that 10lb. of coal were fired for every Board of Trade unit 
delivered, so that for each hundredweight 360 8-c.p. lamps 
were kept alight for one hour on the consumers’ premises—a 
fuel saving of nearly 3 to 1 in favour of electric genera- 
tion, even when working under most uneconomical conditions. 
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If the load factor of the station could have been improved to, 
say, 75 per cent., the fuel economy would have been nearer 10, 
or with gas-producer plant and engines 20 times that obtained 
in the most up-to-date gasworks. Incidentally, it will be noticed 
that electricity is in a better position to compete successfully 
with when ooal is dear than when it ischeap. A rise in 
pee is a much more serious question with a gas company than 
t is with an electric lighting undertaking. 


DIFFICULTIES UNDER WHICH OUR SYSTEMS ARE LABOURING. 


We have first the fighting between corporation and company, 
each wishing to ob the best plums out of the district to 
be supplied. Again, each local authority is desirous of having its 
own power-house. It may be that the district can be better and 
more cheaply served from one generating station, but that is 
apparently a secondary matter, and yet one would think that 
it was the pri question for consideration. Each of these 
districts requires its own consulting engineer and its own par- 
ticular system of distribution. It may be necessary for them 
all to have a secondary three-wire network, yet surely stan- 
dardisation should be sufficiently advanced to enable us to deolde 
on the general use of either 200, 220, or 230 volt lamps. These 
matters are of importance, and there are many of them. Stan- 
dardisation means cheap manufacture, and in the end reduction 
of costa to the consumer. 

A large city so unfortunately placed as regards its boundaries 
as to exolude its suburbs, cannot economise as it should be 
able to do by obtaining the diversity factor due to the resi- 
dantial load coming on as the business load falls off. 
Unfortunately we cannot at present stop the peak in the load 
curve. Hence that nightmare to the consumer—the maximum 
demand system : theoretically correct, no doubt, but, like 
many theories, awkward and unwieldy in practice. No amount 
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of theorising and attempted explanations with diagram in 
hand, and bill of fare to follow, will persuade the irate fish- 
vendor's wife that her invoice for lighting is a just one when it 
comes to more than the grocer’s next door with a shop twice 
the size. But I think better times are coming. There is a 
motor load awaiting development, large in proportion to the 
lighting load, and I trust the smaller problem will be enveloped 
in the larger one. The maximum demand system will have 
done its work in the development of its period, and will deserve 
its well-earned rest. | 

To obtain the motor load, current must be supplied at a 
price that will compare favourably with that at which 
the consumer can supply his own power, in addition to 
the facilities, the cleanliness, ease of stopping and starting, 
absence of danger from shafts and belts, and regularity of 
drive, now generally credited to the electric motor. Three- 
pence or even 24d. per unit is out of the question. The 
undertaker may obtain a very small load at these prices, 
made up of barbers’, porkbutchers', and small bakers’ 
machines, but no bulk of power will be demanded at a price in 
excess of that at which a small gas-engine will do the work 
(about 1d. per nose poren, and which can be started, stopped, 
and run without special labour for the purpose. To beat this 
price for the small consumer, and to supply at a still lower 
price to the large consumer, will, I believe, be the work of our 
future generating stations. Already much has been done. 

The Glasgow Corporation had at the end of May last 
682 motors connected to their mains, with a nominal horse- 
power of 3,086, the price charged being 14d. per unit, or 
1:125d. per horse-power hour. " 

Bolton obtained an average price of 1 59d. per unit, or 
l'02d. per horse-power hour, with 144 motors installed of 
689 kw. capacity. | 


2 x + d 
1078 $ 
4 7B $ 


DIAGRAM C.—Coal Costs, Fluctuations of Pit Head Prices. 


Leeds has 1,500 h.p. in motors. The highest price charged 
is 2d. per unit, and the lowest 14d. or 14d., and ‘843d. per horse- 
power respectively, the average all-round amount obtained per 
unit being 14d., or '05d. per horse-power. l 

Manchester has 1,000 motors, representing 2,440 kw., the 
charges varying from 1gd. to ld. per unit, or from 1:4d. to 
id. per horse-power. 

Sheffield, with 520 motors of 1,400 hp has charges varying 
from Id. to 2d. per unit, or from 3d. to 14d. per horse-power. 

It should be noticed that in the case of Manchester the 
lowest charge of 3d. per horse-power is based on a 48-hour 
week only at full motor load and not night and day running. 
Although these are low figures, they are not low enough to 
reach the large consumer, and something more must be looked 
for. The price must be further lowered. How can it be done? 


CHEAPENING METHODS. 


It can be accomplished by using large steam generating seta, 
distributing from the central station where possible, situated at 
the coal pithead ; by the use of overhead transmission lines 
conveying current to the various towns within the radius of 
operation; by the linking of district undertakings into one 
common system fed from one general source. The generation 
and high-pressure distribution should be under the control of 
an elective district electricity board, representing the various 
local authorities and companies affected, to whom current would 
be distributed in bulk at an ascertained cost price, based on 
their consumption and the character of the load. This cost 
would, of course, include the necessary interest and deprecia- 
tion charges. It would be desirable for these district boards to 
have control of thelrowncoal measures, by purchase and option of 
purchase, as considerable saving could be effected by preventing 


, 


t 
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the great fluctuations of prices, as shown by Diagram C to have 
taken place during the past 18 years. 
LEGISLATION. 

It is impossible to have an arrangement of this kind carried 
out unless the Government of the country leads the way—not 
9 by the framing of suitable legislation, but also by the 
undertaking of experimental works, in order to show how great 
advantages may be obtained for the improving and economising 
of our methods of production. This cost would fall upon the 
nation at large, for whose benefit it had been undertaken. Much 
of the public money has been worse spent. With something of 
& definite nature to go upon, directors of companies will not be 


slow in investing capital, but they would take upon themselves 


a very serious responsibility in spending their shareholders’ 

money in what must always be a risk in its initial stages, how- 

ever good the prospects may seem when considered from a 

theoretical point of view, and when knowledge is wanting of 

the working under the practical conditions of everyday life. 
Rrsvuits OF SUITABLE LEGISLATION. 

As soon as an electricity distribution system on the lines I 
have mapped out becomes possible, the following, among other 
economies, can be effected: (1) In administrative costs, law 

. charges, and generally increased efficiency through absence of 
district jealousies. (2) By the use of large generating stations 
less capital expenditure required per horse-power installed, by 
the use of labour-saving appliances on a large scale, and the 
benefit of the best engineering advice. (3) Coal saving due to 
the absence of price fluctuations and the arbitration of the 


would be proportionately less in cost. With a given amount of 
capital to turn over, the profits would. be doubled. The hands 
could be worked on the principle of turn-and-turn-about—one 
week on night duty, two weeks on day duty, shifts arranged, 
say, from 8 to 4, 4 to 12, and 12 to 8. The work is done on 
these lines in railways, electric lighting stations, and gasworks, 
and while the 5 oould have their eight-hour day they 
could at the same time be paid a somewhat higher rate of wages. 
There are mills working under these conditions—rare, I grant, 
but successfully working for all concerned, earning increased 
profits for the master, and benefiting the power-house. 


CONCLUSION, 


Mr. Earle, in his paper on the Supply of Electricity in 
Bulk,” read before the Manchester Section of this Institution 
on Jan. 28 last, showed how electricity could be supplied at 
l'ld. per unit, or 825d. when generated from a power-house of 
25,000 h.p., with a 25 per cent. load factor, distributing over a 
Scattered area of 450 square miles, and earn a dividend of 
10 per cent. for the supply authority. His paper was based on 
the assumption that cables would be used in 1,000-kw. units 
for the first high-tension transmission, the supply being in bulk, 
and on the best and most thickly populated areas being excluded. 
Mr. Raworth, in a paper read before the Manchester, Associa- 
tion of Engineers in 1899, showed how with a 50,000-h.p. plant 
current could be supplied on a commercial basis at 348d. per 
horse-power, with coal at 7s. per ton and a station load factor 
of 25 per cent. He further pointed out that the Trafford Park 
Estate Company had accepted contracts at ‘56d. per horse: 
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DIAGRAM D. 


coal market; the absence of middleman's profits and his 
administrative costs; by the use of electric hewing and hauling 


machinery direct from the workings t the bunkers; in 
railway carriage and cartage by using overnead transmission 
and high-pressure currents (see Diagram). (4) Load factor : 
this would be much improved due to the greater diversity in 
the public requirements ; lighting early in the business centres 
and later in the suburban districts ; manufacturing motor loads 
throughout the day; tramway loads throughout the day; 
railway goods yards, electric lighting, and haulage all night ; 
railway suburban traffic in the daytime, and eventually main 
line when the large industrial centres in their turn become 
linked together. 

As the equipment of these systems would mean a large 
capital outlay, it may naturally be asked what guarantee of load 
would there be? In the first place, the members of the district 
boards would represent a large proportionate output of the 
generating station, and the low price at which current would be 
sold, combined with a system of assistance by motor loan at 
the net interest and depreciation charges, would soon tell its 
tale. A power-bouse for the supply of a large manufacturing 
district equipped on moderate lines compared with the total 
power . but capable of being expanded, would be 
more likely to be over than under loaded within 12 months of 
its inauguration. I believe a great deal can be done by giving 
manufacturers current at especially low rates for running their 
factories day and night on eight-hour shifts. While the 
rent, rates, and taxes would remain constant, the output 
of the business would be at least doubled, and the power 


power hour; 548d. is a figure that will reach many large con- 
sumers, but it is not the lowest that can be obtained. We may 
not be able to reach that Continental figure of £6 horse- 
power per annum with unlimited use—a price equivalent to jd. 
per horse-power—but it should be very nearly approached. If 
we attain this desired end, a great saving will be made in our 
national resources, and with the country in a healthier economic 
condition, ite perlod of commercial prosperity will be consider- 
ably extended. 
APPENDIX. 
Birmingham District. 

Diagram D is a representation showing the number of local 
authorities within a radius of 24 miles of Birmingham who have 
electrical installations of their own, or a sufficient population to : 
justify them in applying for a parliamentary order. Forty-two 
corporations and urban district councils are represented with 
the following populations, the total for the town districts 
amounting to 13 millions: one over 500.000; three 70,000 to 
100,000; five 50,000 to 70.000; five 50,000 to 50,000; 14 15,000 
to 30,000 ; 15 5,000 to 15,000. The industries are chiefly con- 
nected with the metal trades, mines, steel and iron A 
and hardware. Coal beds are situated within a 12-mile circle 
of Birmingham, the famous 30ft. seam being in the neighbour- 
hood of Dudley. The work of a private company negotiating 
with all these authoritles would be truly appalling. The 
district forms practically one great city, and it is in situations 
like this that the full benefits of linking together and concen- 
tration would be felt. 
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ComrARATIVE Oosrs indicating the Electrical Pressures neces- 
sary in order to justify the use of Overhead Transmission 
Lines in Preference to Coal Carriage on a Practical Com- 
m Basis. 

Taking a line similar to the Paderno-Milan, 20 miles long, 
transmit 12,000 h.p. to the consumer, the costs would work 
out approximately as follows. To give 12,000 h.p. at the 
secondary pressure terminals, 7j per cent. being allowed for 
line losses and 5 per cent. for transformer losses, a total of 
124 per cent., 15,700 h.p. would have to be generated. 


Estimated Capital Costs. 


Transmission line erected complete, at £1,800 per mile= £36,000 
Sub-station transformers and gear, at £2. 2s. per kilo- 


watt = £18,900, say honc d ede = 19,000 
Proportional cost of generating plant to cover trans- 
mission losses, 1,700 h.p., at |£18 per kilowatt 
o DC Mu "-———— = 

Total extra transmission cob. s. - £78,000 

Estimated Extra Werking Costs and Interest against Revenue 


with 20-Mile Line. 
Interest and depreciation on £36,000 at 6} per cent. = £2,340 
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I have taken as a basis of calculation a 10-hour day working 
at full load. Current would, of course, be supplied throughout 
the 24 hours, so that the figures given would mean an approxi- 
mate load factor of 40 per cent. These results tend to show 
that, working at a pressure of 135,500 volts on a 20-mile line, 
the extra revenue costs incurred would be about equal to the 
coal carriage costs for that distance, and that higher pressures 
must be used to obtain the necessary gain by their adoption. 


———— 


| A STUDY OF THE PHENOMENON OF RESONANCE 


IN ELECTRIC CIRCUIT BY THE AID OF 
OSCILLOGRAMS. 
BY M. B. FIELD, M.IE.E, A. N. I. U. E. 
(Continued from page 816.) 
PART II. 


The second part of this paper is descriptive of some 
experiments I carried out to examine optically the more 
temporary or non-periodic effects in electric circuits, by 
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Upkeep at £50 per mile per annum .... .... = 1,000 | which I mean such effects as the growth of the current in 
Interest and depreciation on £19,000 at 7 per cent...... 1,550 | a continuous-current circuit containing self. induction, or 
Interest and depreciation on £25,000 at 8 per cent. ... 1840 the oscillatory nature of the charge current of a cable in 

Loss of 124 per cent. current generated at $lb. of coal discute A : : ud 
; switching it on to a direct or alternating current circuit 

per kilowatt, 300 days per annum at 10 hours per ; OF 

day =8,538 tons, say = 8, 500 tons at 58. ...... . . . . 2,125 | and other similar effects. I am perfectly aware that these 
Extra wages, oll, stores, eto., 88y eene 265 | phenomena are treated mathematically in the various text- 
books on the subject, but I still think the experiments 
(Say £8,900 per annum.) £8,900 | highly instructive. In order to render these results visible 


Against this figure we have to put the increase in cost of coal 
when generating locally. 

Nine thousand kilowatts at 5lb. of coal per kilowatt for 500 
days per annum at 10 hours per day=60,267 tons, say 60,500 
tons. 

Extra cost of coal over pithead price, 5s. 2d. per ton, as 
follows: 1d. per ton mile carriage = 1s. 8d., 61. per ton wagon 
repairs and interest on capital--6d., ls. per ton cartage and 
terminal charges = ls. = 5s. 2d. per ton. 

60,300 tons of coal at Js. 2d. per ton = £9,500 
Extra transmission line ot . = 8,900 


Balance in favour of overhead transmission ............= £600 


a 


on the desk of the oscillograph, it was necessary to make 
them occur periodically and synchronously with the motor 
of the oscillograph. I therefore constructed a contact 
maker, and attached it to the shaft of a disused tramway 
motor, which had already been provided with two slip- 
rings for other purposes. The motor was supplied with 
direct current, the oscillograph motor connected to the 
slip-rings, and the strips suitably connected to the contact 
maker. The latter consisted of a continuous ring, and a 
second one cut into 16 equal parts with provision for con- 
necting them up in any way desired. The motor having 
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four poles, I connected the contacts in four groups of four, 
and used this arrangement throughout. 

Fig. 19 (a) and (b) shows my general arrangement. In 
position (a) it will be seen that the charge current for the 
combination of capacity and self-induction passes through 
the oscillograph strip, S; in position (b) the combination 
dischargesthrough S. This process, occurring synchronously 
with the vibrations of the oscillograph mirror, appears as a 
. stationary curve, and can be photographed as heretofore. 
The photographs, which I here reproduce, had an average 
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of 30 seconds’ exposure. Curve XXIV. represents an 
ordinary make and short-circuit without self-induction or 
capacity. Curve XXV. represents the growth of the 
current in a circuit containing a transformer on open 
circuit, and the effect of short-circuiting same. Curve 
XXVI. represents the above, but with half of the high- 
tension winding short-circuited through a single lamp. 
Curve XXVII. represents the same, but with the whole high- 
tension winding short-circuited through the incandescent 
lamp. 

The annihilation of the self-induction due to the short- 
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circuited secondary is noteworthy. I have used the curves 
thus photographed for the determination of the coefficient 
of self-induction of a circuit ; it will be noticed it gives the 
value of the coefficient of self-induction for practically zero 
current, since the current through the oscillograph should 
at no time exceed 0'1 ampere. As such, the method may 
prove useful to others who have an oscillograph at their 
disposal, and I will therefore illustrate it briefly. We 
know that the law of curve from A to B (Fig. 20) is 
y = be ke, 


A 


FIC. 32 


y and v representing distances only, and being measured to 


We have then that du = pz; in 


L 
other words, if we measure y for each value of z from the 
curve, and plot loge y and z to the same scale we should 
obtain a straight line not passing through the origin and 
with a negative slope equal to p. But we know that 


the same scale. 


b = 1 t, * t, being the time occupied by the discharge 


i i t is a mere numeric ; the dimensiong gome out M? L^ T'. 


830 


from A to B.. L in secohms = R ^i, R being in ohms and 


f, in seconds; 11 is, of course, easily determined by the 
speed of revolution of the contact maker. In my experi- 
ments 11 was one: fiftieth of a second. It is to be noticed 
that the constant of the oscillograph or deflection per 
ampere does not enter in. 

t may be urged that where y is very small it will not 
be possible to measure it accurately. This is true; the 
curve of discharge is really asymptotic to the zero line, 
log 0 equals — œ, hence if we take the zero line the smallest 
amount too high or too low we should get, on plotting 
logarithms, curves either running out to infinity within a 
finite time or becoming parallel to the zero line (see 
Fig. 21). We can get over this difficulty in the following 
way: We know y measured from the true zero is ber. 
Let. us write % measuring from false zero as M + Ve vr, then 

d (loge % _ -P ke? ; 

dx Me e 90 
that is, measuring the slope of the logarithmic curve 
measured from the false zero gives us an inaccurate result 
in the ratio of y to y, at the point in question. It is clear, 
then, that the logarithmic curve will become more and 
more nearly straight as it approaches the vertical axis of y; 
if, therefore, it be produced and the slope measured at 
this point we know the error should not be more than 


at the origin, which, in my opinion, might easily be kept 
down to within 1 per cent. If before drawing the loga 
rithmic curve we multiply our log y values by 2s then the 


slope will be such that if we mark off on the vertical axis 
r $ to represent R in ohms, s ¢ will represent L in secohms. 

Curves XXVIII. and XXIX. represent the way the 
potential rises at the terminals of a self-induction shunted 
with a resistance greater than its own when the circuit is 
ruptured ; the connections were made as in Fig. 22, the 
curves explain themselves. The strip, S,, being connected 
across the self-induction as shunt, really acts as a volt- 
meter. When the discharge takes place the same current 
flows through each strip, the rise of voltage is therefore 
represented by Ob —O «4; Oa representing the voltage at 
the instant before discharge. Of course, by making r large 
enough, the potential across the self-induction might be 
brought up to any value provided the circuit be ruptured 
with absolute suddenness—z.c., no spark occur at break 
and there be no eddy currents induced anywhere by the 
circuit. "These conditions are, of course, impossible, but it 
is well known that there is really no absolute limit to the 
rise of potential on rupturing a circuit possessing self. 
induction. 

We now come to the oscillatory charge and discharge 
currents into circuits containing self-inductions and eapaci- 
ties. These experiments were made as indicated in Fig. 19, 
and are represented in Curves XXX.-XXXVI. In the 
first series we start with capacity only ; the charge and dis- 
charge are so rapid that the oscillograph apparently over- 
shoots the zero line. The exponential term in this case 

1 
is e Kn. In my experiments the capacity was 1-5 x 10 
farads, and resistance roughly 25 ohms. The maximum 
self-induction coefficient was approximately 35 sechom 
(it was a variable self-induction depending on the current 
strength) ; the combination therefore had a natural frequency 
of about 225 cycles per second. We see, then, that 


1 R 
— = 2'67 x 104 d = 7 
kp so IUe 


that is, the process depicted in Curve XXV. as happening 
in 45th second, occurs in Curve XXX. in ,,!,,th second. 
Under these circumstances the natural frequency of the 
oscillograph strips will, of course, come into play. 

Curves XXNI.-XX XIV. represent the oscillations in the 
selfsame circuit as the self-induction is gradually increased. 
It is to be noticed throughout that the resistance in circuit 
on discharge is always less than that on “make.” An 
examination of Fig. 19 will show that this is the case. 
Curves NXXV.-XXXVI. were taken with exactly the 


9; 
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same apparatus, with the exception of the self-induction. 
Here a different trausformer was used. I reproduce them 
on account of the irregularities at make and discharge. 
I cannot quite account for this. I certainly had some 
leakage effects going on in the circuit, but they did not 
seem able to account for this initial irregularity. There 
was another abnormality which I noticed on closing the 
circuit; there was an instantaneous oscillatory curve 
depicted very much larger than the permanent ones. It 
was merely instantaneous. This, again, may have been a 
charge leaking into the condenser in some way, but I had 
no time to investigate it fully. Perhaps the mathematicians 
will tell me if some other effect is possible, and, if so, it 
would be well worth while to try and repeat it, and investi- 

te the matter further. Curves L-XXXIX. show 

istinctly how rises of potential occur on switching 
cables either on to direct or alternating current machines. 
The curves themselves are curves of current, but we know 
that the curve of E.M F. across the condenser is of the 
same shape but displaced in phase, the maximum of the 
E.M.F. occurring when the current is zero. In this case it 
is easy to see that the maximum eee across the con- 
denser will reach nearly twice the steady value; thus at 
the moment of closing the switch the current is zero, 
therefore the ohmic drop is zero. The charge in the con- 
denser being zero, v is likewise zero (see Fig. 23). The 
supply E.M F., V, must therefore be counterbalanced by a 
back E.M.F. in the self-induction due to the growth of the 
magnetic flux. Now, the voltage across the self-induction 


is (V — v), but since C = K d and at zero time C=0, we 
have at the moment of closing the switch the voltage 
across the self-induction, or V — v= V and d 222 =0; this 


means that this voltage starts at its maximum value— 
viz, V—and will be represented by an oscillation of 
which the axis is O X (Fig. 24). If we subtract V 
and reverse, we get the voltage across the condenser, or v— 
the oscillation of v and c are shown in Fig. 24. We see 
then at an instant after the start, or at the end of the 
time of one-half oscillation, the voltage v has risen up to 
nearly twice V. The voltage across the cable therefore 
oscillates about the constant value V, and finally settles 
down to that steady value. As there are a number of 
important partieular cases where such oscillations arise in 
general practice I will here state a few, using a minimum 
of mathematical symbols. 


(To be continued.) 


THE MOVING-COIL BALLISTIC GALVANOMETER.* 
BY M. DONEGAN AND W. G. SMITH. 


In consequence of the extensive use of the moving-coil ballistic 
galvanometer, we have ventured to bring before you this evening an 
account of some properties peculiar to it. The instrument consiste 
essentially of a coil containing a large number of turns of thin wire 
suspended between the poles of a permanent magnet by two very fine 
strips of metal ribbon, through which the current enters the coil. 
The field is concentrated by an iron core round which the coil 
oscillates. The actual galvanometer used was an excellent instrument 
of the Crompton type. 

It is obvious since the coil swings in a strong magnetic field that 
an induced current will pass round it, due to the change in the 
number of lines of force passing through it. This will exert a couple 
tending to oppose its motion. This damping current has effect only 
when the galvanometer circuit is closed, and consequently in open 
circuit, such as is the case when a condenser is discharged through it, 
the following formula applies—viz. : 


11 (%% ) | 
Q = ©. © © © œ (1) 
2 1 G 


That this is so may 


where - is obtained from a steady deflection. 


be shown as follows: when acted upon by a current the coil tends to 
plaee itself so as to include as many lines of force as possible, 
and the moment of the force producing the displacement is 


C i (n A B sin ) = C A B cos ; where C is the current in the 


rip 
coil, „the number of turns in the ballistic galvanometer coil, A its 
mean area, B the strength of the field. If I be the moment of 
inertia of the coil, tn moro 
* Paper read before the Dublin Local Section of the Institution 
of Electrical Engineers, May 29, 
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lw=BAn/O di, 
8 B 2 


where = initial angular velocity of the coil, and Q the total quantity 
of electricity which passes through. Its kinetic energy is given by 
aE Sg 


Neglecting the damping current and frictional resistance, the only 
retarn force is that due to the suspension, which, being bifilar, exerts 
a couple whose moment is * sin . The work done against the 


0 
suspension i8, therefore, Í k sin $ d. 


zb (1 - cos 6) 
=2 k sin? 2 
Equating this to the kinetic energy, 
, — 7 2 K sint? 


If the coil be allowed to swing freely under the influence of the 
suspension couple alone, 


da 
= 
1 $0, 


— 


whence T-2s /l e e T (3) 
Eliminating & between (2) and (3), we get 
Q= mane sin d (4) 
Instead of & eliminate I, then 
= ain 2 Be de cab s (5) 


Comparing this with the ordinary ballistic galvanometer formula, 
the only difference is that jx replaces à If & steady deflection 
n 
be obtained on a moving-coil ballistic galvanometer, then 
k sin $ ZOBA n cos 9. 
k 0, 
. =— (if $ be small). 
BAAN b (if @ be small) 
In the case of a magnet ballistic galvanometer, 
MH sin = C M G cos 9. 


Therefore if each be obtained by a steady deflection, Ris equivalent 
k 

BAn 

Correcting for frictional resistance due to air, 


HT X 
= — 1 — 0, 
627 ( +3) 


: is obtained from a steady deflection, and in the case of the 
k 
B A x 


where 


moving - coil ballistic galvanometer stands for 


The method of correcting for the damping current which suggested 
itself was to find the actual quantity generated by the motion of the 
coil, and to treat it as if a fraction acted at the start and destroyed an 
equal quantity of that causing the deflection. The quantity genorated 
can be calculated thus: 

Assume the field is uniform and parallel to the plane of the coil 
when in its zero position. Let $ be the angle between the plane of 
the coil and field at any instant. The number of lines threading the 


coil is B A « sin $, and the E. M. F. at any instant is - B A » siu ¢, 


=B A n cos 2.9. 
dt 


If C be the current in the coil at any instant due to this E. M. F. 


5 0 
then q — .o az | peal do 


* AB sin 0 
R * 


The corrected formula is therefore 


k T À BA n 
oS — 0 0 » 0 
B An 27 (5 TYR 

where y is a constant. 

By equating the kinotic energy to the work done against the 
suspension and damping current, and using the equation of motion 
of the coil, we have, after some laborious reductions, found that y 
varies 8 when the motion is dead-beat, but is constant if 


(6) 


* 


cen e values calculated for y are given in the following 
table : 
Resistance in circuit in ohms. Value of y. 
87 (gal. res. alone) ...... m 0 88 
o EM . '88 
974 (just non-oscillatory).............................. 80 
)))/)/;öͥ; .. ( 88 79 
BOG Ae cT 78 
Il00000000ͥ̃iii.i.ii; Á 78 
Ly Mec ß ̃ . 8 78 
lll!!! eas oyaseacaner Senate 78 
1810 ideas way, Sasa aes 79 


From these figures it will be seen that in using equation (6) it is 
better to make the motion oscillatory. 
Equation (6) can be written 


= K 
-( f) e. eh ie Tey Bed 


where K and K’ are constants, which shows that the deflection should 
be directly proportional to the quantity sent through. The following 


Fie. 1.—Diagram of Connections for Table I. 
R K, reversing 
ballistic galvanometer; K, key. 


A, ammeter ; B, battery: 
key; P8, primary and secondary of coil; B d, 


experiment was made to verify this: A steady current in the primary 
of an induotanoe coil was reversed, and the throw ef the gal vanometer 
read. The resistance of the secondary was kept constant. This was 
done for several values of the current, and the results are shown in 
Table I. and Fig. 2. 


TABLE I.—Resistance of Secondary Constant, Current in Primary 


Varied. 
Ourrents emper) Deflections e divisions). 
y Ame cc ER 110 
pj e oT 129:5 
p gcc Mp ERN 144:8 
77% ⁵ JJ ĩ 162 
IJ! sau LES Eve Ua 178:8 
77/7 é eat A 206°5 
(i.p EI 246:5 
1I;·ö r sae Vc Naxos eT IT XOU É 8210 


TILL 
SEDEN 
EEANN 


DEFLECTIONS | 


CURRENTS. 
Fic. 2, Curve showing Relation between Curren: and Defiection (Table I.). 


This curve shows that for a moderate range the deflection is directly 
proportional to the current, but beyond this the deflection is more 
than proportional. The deviation in the upper part of the curve in 
Fig. 2 from a straight line is probably due to the non-uniformity of 
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the field. The shape of the poles in the galvanometer used and the 
direction of the field is somewhat as shown. (Sketch shown on 
board.] It will be seen that for small deflections the field is very 


where a is a steady deflection ; i the corresponding current ; and 0 the 
throw. The horizontal component of the earth's magnetism H = 165; 


uniform, but becomes slightly weaker as the deflection increases, | ^ ^^^ divisions ; 97,571 amperes ; 

Hence the damping current has pro rtionately less effect for large 44. 330 
deflections than for small, consequently for large values the deflections RS == ohms, 
are greater than they would be if the field were uniform. In the 0 


experiments given later, all the angles were corrected by taking the 
edu on the lower curve vertically beneath the observ reading on 
e upper. 
If M be assumed in the formula 


Hence, substituting the different values of 6, the corresponding 
values of R can be found. Thus (from Column D) the difference 
between the apparent and calculated resistance is very approximately 
constant, The deviation toward the end of the table is probably due 


2MO k T 1 * 9 ＋ AB , (8) to the fact that an error of one scale division makes a considerable 
R "Eis fc 2) Y—kR difference, 


As a further illustration of the effect of the damping current, the 
deflection with the lowest apparent resistance was assumed to be 
correct, and the others to vary inversely as the resistance. In that 
case 


where M is the coefficient of mutual induction of the pair of coils 
used, then 


Rz GM O- y. B A u ) 2 ＋ B A n 


. . (9) B RR ; 
kT (z) 6 a — R’ . . e. . e e (12) 
What actually occurs is from (7) 
In 1851 (Poggendorffs Annalen) Weber found the resistance of a 9n A'H K’ 
circuit using the equation z RC (* + K) ? 

2MC HT À 

—5-7s—Altt4)95..... 

R 256 (1*2) n) "M. 
2 19 


If this nes applied to the case of the moving-coil galvanometer, 


we should have (13) 


whence 
RZ HMO. BAA. 22 


x 
14MY o 
eT (1+3) 


Any difference in the values of R as found from (11) and (9) will 


" f. K^ ae ee cee ee 
[PKT . 
008 . . (dH) 5 ( Jj 
which shows that so long as R' is ter than R the value given by 
(12) for 8 in terms of a will always be greater than that given by (13). 


Again, 13 may be written 


evidently be due to the damping current. The exoess of (11) over (9) BK ARIE RK, 
n? A? B 2x a KR+K 


ET (1+ which shows that if R and R are large compared with K the curves 
2 coincide. 

which is constant. The damping current should then have the same 
effect as a definite increase in resistance. This was verified by the 
following experiments, an earth inductor, however, being used instead 
of the mutual inductance coils. The former was placed with its plane 
perpendicular to the magnetic meridian, and connected in series with 
a variable resistance and the galvanometer. The earth inductor was 
rotated t h 180deg. and the throw observed. The results are 
embodied in the following table : 


TABLE II. 
A. B. C. D. E. 
Apparent Throw Calculated Difference Calculated 9 
resistance. resistance. between Card A. throw. £ 
114 8555 5185 4045 — E 
146:6 ...... 8l  .... 5471 400 5 6 O 
1654. 7 Ls. b6l —. 3976 .... 59:8 u 
1799 ...... VU ^ nus 56155 ...... 3980 54:4 u. 
229 3 y" MESS 6156 ...... 3863 ...... 4277 B 
332 611111 726 ˙  ...... 394-0 29:5 
36 58 ˙ũ·ũbb55 757777 393111 26:9 
3979 50 us 7914 495:5 ...... 24:6 
AT'S 82  ..... 852:5 ....... 4 21 9 
5114 43 925 ˙ ...... 409'4 2 19°1 
614 ey a3 ae 1,030 .... 416 en 159 
* ius 39 1136 .... 422 15:6 s 
814 . 365 1.25 452 12˙0 SESISIANGE — 


The observed curve (Fig. 4) is obtained by plotting readings in 
Column A against Golime B, while the caloulated is sbtained’ by 
plotting A against E. In the latter 


Bot 
a R 
R 85:5 x 114 
B= E a = eae E 
Thus, when an apparent resistance 714 is in circuit, 
Fia. 3,—Diagram of Conuections for Table II. E I, earth inductor B= SSH: 15:6. 
V R, variable resistance. 714 


Before equation (6) can be used to determine absolutely the quantity 
sent through the ballistic galvonometer, it is necessary to determine 
the constant y n « B. This was done by the following methods: 


Column A gives the actual resistance im circut, including the 
ballistic galvanometer and earth inductor; Column B the observed 
throw for each resistance. Substituting the earth inductor for the 
inductance ooil, equation (11) becomes 


Method I. Steady Deflection.—When the coil is steadily deflected 
R 2 N. A. H 2 1 BA n 


we have 


N E 
kT (3+ i) 0 9 Bia (14) 
from which Column O was calculated. In the experiment n’ = 400 and from equation (3) pat I 
A“ T* (12˙9)2; 1+ ee 1:02; T=10-84 seconds. Consequently 
2 Substituting this value of & in (14) we get 
R 800 x r x (1229? x 2 x 165 x a x 10 ; 4r Ie 
10° x 10:84 x 1:02 x i 8 |j B A 1265 . a ab, a a we HOB) 


* This has also been pointed out by Mr. Robertson (The Electrician, 


In the experiment T = 10°89 seconds; y I = 16; deflection, 
vol. xlvi., p. 901, April 5, 1901 ; vol. xlvii., p. 17, April 26, 1901). 


190 divisions. The galvanometer was shunted over j ohm, the 
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resistance in the ballistic galvanometer circuit being 10,087 ohms. 
The current in the main circuit ‘181 ampere; hence the current 


ME *181 , 
h th l ES . D f 
throug e ballistic galvanometer 100 amperes istanoe o 


scale from mirror, 95om., and 500 divisions of scale=31‘7cm. 
7B A n=% X16 x 95 x 5177 x 100.871 x 10 _ 18-81 x 105, 
(10:89)? x 500 x 95 x 181 
Two other experiments gave 18:9 x 10*, 18:4 x 105. 


Method II.— When a quantity Q is discharged through the ballistic 
galvanometer from a condenser whose capacity is O and potential V, 
then from equation (4) 

4r 10 + >) 0 
2 


2TBAn i 


4 () 
. . BAN 210 


O V= (16) 


This method gave y B A n —18:82 x 10°, 19:05 x 10°, 19°33 x 10°. 


Method III. — When a quantity F is discharged through a ballistic 
galvanometer from a current inductor, F is given by equation (6). 
Also if F' is discharged from a condenser, F' is given by (16). If the 
current in the current inductor is so adjusted that the deflection is 
the same in each case, we have 


Sw 8-55 R (17) 


This method gave y B A »—18:61 x 10°. 

Taking the mean of all the above experiments, y B A n = 18°84 x 10°. 

Methods I. and II. involve the moment of inertia of the coil 
about its axis of suspension. As the mass of the coil was unknown, 
I was determined experimentally as follows: From (14) and (17) 


we get 
RO NF-F.) 
yo p 
substituting for Æ from (3), we get 
1. T RC(F-F/) 
pUeu-——— 4 
» 4 12 6. o 
This gave 12156. 


The following experiments illustrate the application of equation (6) : 
Determination of the coefficient of mutual induction of standard 
coils (A). From (8) 


(18) 
The connections for this experiment were those shown in Fig. 1. 

: : k i 124 1 
If teady deflection —~ = = — _“""_ x. 
P is a sady cele Hon 8 A $ 60,871 160 
seconds; R = 133 ohms; 60 = 164:5 divisions; O = ‘126 ampere; 


0 + 2) = 108 y B A n=18°84 x 10°, 


124 x 133 x 10° x 10°89 x 1:02 x 164°5 x 10 
10 x 80,871 x 160 x 2 v x ‘126 

* 1,884 x 10° x 164:5 x 10 x 517 

2 x 500 x 95 x 126 


; T — 10:89 


SM 


— 2,938,000 4- 8,206,000. 
— 11,140,000 lines turns per absolute unit of current. 
= 01114 henry. 


This agrees very closely with the value 01106 determined at the 
National Physical Laboratory. The value obtained using a magnet 
ballistic galvanometer was ‘0113, which agrees fairly well with the 
result given by the moving-coil galvanometer. For another pair of 
coils the value of M was found to be 625,000 by the above method, 
and 626,000 by the magnet galvanometer. e value of H, the 
horizontal component of the earth’s field, was also determined from 


21 NH k T A 791 
Me Hu o ot 14 patet 
K — Bán as( * à) VOS 


This gave 170, which is approximately the value obtained directly by 
Gauss's method. 

Thus the formula (6) gives fairly accurately the quantity sent 
through a ballistic galvanometer of the moving-coil type, enabling it 
to be used in the determination of absolute values in the manner of & 
maguet ballistic galvanometer. From the numerical value of M as 
determined by (18), it will be seen that the return force due to the 
induced current in the coil is of more importance than that due to the 
suspending strips. 

Note. — The following method of calibration may be used. From 


equation (7) assuming Q, and finding 0, the value of (* R) 


is found for any particular value of K., Now, by varying 
R we obtain successive values of ( 3 Plotting R as 


abscisse and (* + k) as ordinates, a curve is obtained from 


which for any value of R the factor * + &) is determined. 


In conclusion, we desire to state our indebtedness to Prof. Barrett 
and Mr. Brown for their kind advice and encouragement given us 
throughout the investigation. The experiments were performed in 
the physical laboratory of the Royal College of Science. 


INSTITUTION AWARDS. 


At the annual general meeting of the Institution of 
Electrical Engineers, held at the new offices in Victoria- 
street on Thursday evening last week, the Council's awards 
were announced for papers read during the session 1902-03. 
The Institution premium, value £25, been awarded to 
Dr. J. A. Fleming, F. R. S., for his paper entitled Photo- 
metry of Electric Lamps” ; the Paris Electrical Exhibition 
premium, value £10, to Mr. M. B. Field for his paper 
entitled A Study of the Phenomenon of Resonance in 
Electric Circuits b, the Aid of Oscillograms ; two extra 
premiums, value £10 each, one to Messrs. A. D. Constable 
and E. Fawssett jointly for their paper entitled Distribu- 
tion Losses in Electric Supply Systems," and the other to 
Dr. W. M. Thornton for his paper entitled Experimente 
on Synchronous Converters " ; and an original communica- 
tion premium, value £10, to Messrs. A. Russell and 
C. C. Paterson for their communication entitled Spark- 
ing in Switches." The awards to studente are as 
follows: a premium, value £7, to Mr. J. Griffin for his 
paper on “ Synchronous Electrical Machinery"; a premium, 
value £5, to Mr. F. J. Hiss for his paper on An Analysis 
of Some Points in Three-Phase Motor Design”; a premium, 
value £5, to Mr. E. Fisher for his paper on Three-Wire 
System of Electric Lighting by Continuous Current”; a 
premium, value £4, to Mr. A. G. Ellis for his paper on 
“The Paralleling of Alternators”; a premium, value £3, 
to Mr. T. H. Vigor for his paper on The Photometry of 
Electric Lamps." The Council have also awarded Salomons 
scholarships, value £50 each, to Mr. G. B. Dyke, of 
University College, London, and to Mr. H. W. Kefford, of 
the Central Technical College. The award of the David 
Hughes scholarship, value £50, has this year been made to 
Mr. W. H. Wilson, of King's College, London. 


— — . ——— 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 6. 


Physical Society.—At 5 p.m., at University College. Special 
pening Paper: Radio-Active abi by Prof. Ruther- 
ord. 

Electro-Harmonic Society.—At 8 p.m., Holborn Restaurant, 
concert in connection with the International Telegraph Con- 
ference. 

Royal Institution. — At 9 p. in., Prof. H. H. Turner 
New Star in Gemini.“ 


SATURDAY, JUNE 6. 
Royal Institution.—At 3 p.m., Prof. 8. P. Thompson on The 
De Magnete and its Author." (Lecture II.) 
Institution of Electrical Engineers (Students' Section)—At 
10 a.m., visit to the works of Messrs. Elliott Bros. 


Monpay, JUNE 8. 
Royal Institution. —At 5, general monthly meeting. 
Society.of Engineers.—At 7.30 p. m., ordinary meeting. Paper: 
* Electric Light Stations: their Design and Arrangement,’ by 
Mr. Ernest R. Matthews. 


THURSDAY, JUNE 1l. 

Institution of Electrical Engineers.—At 8.50 p.m., concert at 
the Royal Albert Hall. 

City and Guilds of London Institute.—At 3 pa virus; of 
Exhibition of Practical Works at the Imperia] Institute, by Lord 
Londonderry, K.G. 

FRIDAY, JUNE 12. 

Physical Society —At 5 p.m. enda: Some Experiments on 
Shadows in an 1 PA of Light,” by Prof. 8. P. 
Thompson; The Positive Ionisation produced by Hot Platinum 
in Air at Low pressures,” by Mr. O. W. Richardson; On a 
Method of Determining the Viscosity of Pitch-like Solids," by 
Prof. F. T. Trouton and Mr. E. S. Andrews. 
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REFUSE DESTRUCTION. 


For many years past a controversy has raged as to the 
value of the heat obtained from refuse destruction for elec- 
trical purposes. So far as we are aware, Mr. W. G. B. 
Bennett, then borough engineer at Southampton, was the 
first to practically attempt the utilisation of the waste heat 
from refuse destructors to obtain electrical energy for 
lighting purposes. Prof. G. Forbes subsequently published 
flattering resulte obtained from refuse in a London district, 
and the literature upon the subject since then is vast. It 
was soon realised that no broad generalisations could 
be made, and that the heat value of the refuse 
depended very much upon the place of collection and 
the time of year. Performance was not equal to 
promise, and with one or two exceptions the heat obtained 
from the destruction of refuse has had to be supplemented 
by coal. We refer particularly to the case in which refuse 
destructors have been combined with electric lighting plant, 
as it was from such combinations that so much has been 
promised in the past. The actual value of such a combina- 
tion varies according to the place and to the nature of the 
load on the electric station. Where the load is wholly an 
electric lighting one, the refuse destructor is not able to 
render such good service as when a tramway or a motor 
load has to be supplied. It is obvious that this will be so, 
because the destructor is best worked at an even rate in 
order to perform its primary duties of destroying refuse in 
a sanitary way most expeditiously. The latest information 
upon the value of the destructor in connection with electric 
lighting undertakings is contained in a report by 
the Fulham borough electrical engineer to his Council. 
Remembering that the first requirement is the sanitary 
destruction of refuse, it is stated that the cost of 
destroying 30,201 tons of refuse was £5,420 (we neglect 
the odd pounds and pence), or 43 pence per ton. The 
electrical department for doing this work obtained a 
revenue of £3,846, and was left with a net debit of 
nearly £1,572. On the other hand the coal bill of the 
electric station was considerably reduced, but on this 
point let Mr. Fuller speak for himself : 

“There is one side of the refuse destructor question 
which I do not think has as yet been dealt with, owing no 
doubt to the difficulty in arriving at definite and reliable 
figures, and this is the question of the real value of 
the refuse to us from a steam-raising point of view. I 
believe we are now able to give figures regarding this, 
which I feel sure can be relied upon within a small 
margin. In order to make this quite clear, I will 
endeavour to show you how I arrive at à money value 
for this work. Taking seven undertakings owned by 
corporations in London, I find that the average cost of coal 
per unit works out at 1:05d. The cost of coal to us last 
year was £1,281. 15s. 6d., which with an output of 809,677 
units works out at ‘38d. per unit. From these figures, 
assuming that we were working without a destructor, and 
our cost per unit to coal was equal to the average of the 
London stations, it would give us ‘67d. per unit as the 
value of the refuse i. e, coal, '37d.; refuse, 68d.— total, 
l'05d. This may be given as: coal, £1,281. 18s. d.,; 
refuse, £2,260. 6s. 11d. Taking the value of the refuse as 
£2,260. 6s. 11d., and deducting from it the gross debit as 
given previously, it leaves £688. 10s. 1d. as profit from the 
destructor department. The above figures would naturally 
rise or fall according to the coal consumed.” 

The figures so far given relate to the results obtained in 
the past before the present borough electrical engineer was 
appointed, and we believe that even better resulte will 
be obtained in the future. Quite apart from structural 
improvements whieh have been proposed in the Fulbam 
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equipment, there are signs that by good commercial 
management the one great difficulty in connection with 
municipal refuse destructors is being surmounted. We 
refer to the disposal of clinker. Last year it cost nearly 
£470 to dispose of the clinker, of which nearly 19,000 tons 
had to be barged away. It is the quantity of this clinker 
which puts the Corporation at a great disadvantage in 
arranging for its disposal. The storage space available is 
usually limited, and in consequence the local contractors to 
whom the material has a considerable value have only to 
Nnesse concertedly in order to get it for nothing, or even to 
be paid for taking it away. According to Mr. Fuller’s last 
report, he has disposed, or has entered into contracts for 
the disposal of, the whole of the clinker at a price which 
will bring in nearly £600 per annum. The clinker will be 
broken up by machinery for the purchasers, and the cost of 
breaking it will bring the profit on the sales down to £289. 
Provided that there is no hitch in completing the above 
contracts, this means an increase in the credit side of the 
balance-sheet of nearly £760. We trust that the Fulham 
councillors will support their electrical engineer heartily, 
and that we shall hear much less in the future of the 
internal friction in their municipal affairs. The electrical 
undertaking will then quickly become a profit-earning one, 
which will go far to remove the complaint of the London 
County Council that Fulham is extravagant. 


CORRESPONDENCE. 


“ One man’s word is no man’s word, 
Justice needs that both be heard.’ 


ALTERNATE-CURRENT CABLES. 


Sik,—In my answer to Question 581,” printed in this 
week's paper, there are two obvious printer's errors. 

1. In the two diagrams which show how the current 
flows in the inner conductor of concentric cables, the one 
on the left band should be labelled Alternating Current,” 
and the one on the right Continuous Current,” and not 
vice vers as printed. 

2. In the other diagram the words Iron Core appear; 
this should be, of course, “ Rope Core,” as mentioned in 
the description. | 

I only point these out in case some sharp-eyed corre- 
spondent takes exception to these obvious inadvertences.— 

ours, eto. DUPLICATOR. 


PINO'S HYDROSCOPE AND THE EFFORTS OF HIS 
| PREDECESSORS. 
BY DR, CARLO IBERTI. 
(Concluded from page 787.) 


This is a full description of the American invention 
from which I pass to briefly consider that of another 
American, an imitator of the English inventor. The object 
of this invention is to construct an instrument for making 
examinations at the bottom of rivers, lakes, and waterways 
without having to go into the water—as, for instance, from 
the shore, harbours, decks of vessels, etc.—by nearly sub- 
merging the instrument, leaving the upper small end 
above the surface of the water and placing the eye to 
said end. Fig. 3 is a partial side elevation, parts 
being in longitudinal section on dotted line, ¢ e, in 
Figs. 34 and 35. Fig. 5A is an elevation of the 
lower end of Fig. 5, looking from a point at the right, 
the upper portion of Fig. 3 in this view being broken 
away; and Fig. 3B is a cross-section on line, c c, in Fig. 3 
looking from a point below. Referring to the parts of 
the drawings pointed out by numerals, 4 is the tubular 
tapered body of the instrument, provided internally with 
as many lenses as desired or found beneficial. Here are 
three—5, 6, 7. The lower end of the body, 4, is provided 


with a tubular right-angled elbow having a rib, 8, formed 
at the upper end either by rolling it over, as here, or in 
any suitable manner; and loosely confining this rib is a 
grooved portion of tbe lower end of the body, 4, at 9, by 
which means the elbow is swivelled on the body, so that 
said elbow can be turned in either direction desired to 
enable an observation of objects at such locations as they 
happen to be. In some cases a lens can be placed in the 
lower end of the elbow 10, in the interior of which, at the 
rear side of the bend, is a mirror, 11, set at an oblique angle, 
by wbich means objects in front of the lower end of the 
elbow are reflected in the mirror, and are seen magnified 
at the upper end of the instrument. The body, 4, is provided 
with a truss frame to strengthen it and protect it from 
injury, consisting of an upper circular band, 12, attached 
to the body, a lower circular band, 13, also attached to the 
body, 4, and two or more intermediate circular bands, 14 
and 15, not necessarily attached to the body, 4, but prefer- 
ably varying in size. A suitable number of vertical bars 
of metal, 16, 17, 18, and 19, are attached to the circular 
metal bands, 12, 15, 14, and 15. At each side of the lower 
end of the elbow, 10, arc lamps, 20 and 21, electrical or 
otherwise, capable of lighting up that portion beneath the 
Surface of the water where observations are to be made. 
The lamps here shown are located in a watertight trans- 
parent case, 22. A draw-line, 25, attached to the body in 
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its lower end, 4, at 24, is employed to extend to the 
operator when in use for drawing or hauling the instrument 
in any desired direction after it is submerged. 

And now let me make some remarks on these inventions, 
I do not intend to criticise any ane in particular, but simply 
consider them together under general scientifie and indus- 
trial views The purpose of these inventors, as well as of 
any other of the genre hitherto known, was simply to reach 
a depth of a few yards down in the water in order to 
examine ships’ holds or sides, objects laying in shallow 
water, bottoms of rivers, lakes, waterways, etc.; and 
although they be so limited in their aims, I believe that 
in practice such inventions are useless, in many cases 
dangerous, always dear in their construction, and full of 
troubles in their application—in fact, what are they made 
for when divers can do the work more expeditiously at 
such a depth, with better result, and at very small expense ? 
Besides, the field of vision embraced by these instruments 
is only a few centimetres larger than the diameter of the 
es ru ira tube, while divers can see far better, more freely 
and brightly, for hundreds of yards according to the circum- 
stances under which the work is done. No artificial light 
is necessary at such a depth. I know by experience that 
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the reflection of natural light is far brighter in the 
water than in the air itself, and believe that people 
can see well at a depth of more than 200 yards when 
I consider that Cav. Pino read a newspaper which was 
laying some yards from him shut up in his working sub- 
marine boat at a depth of 100 yards. 

These inventions are chiefly based on the principle of 
transmission from one looking-glass to another. For many 
technical reasons, and especially with regard to the power 
of light and efficacy of focus, as well as to the peculiar con- 
ditions of the instruments, such a system cannot be suc- 
cessfully employed in ordinary practice. To say that the 
apparatus can be lengthened at any desired extent—as 
the inventors affirm—is a mistake. Apart from other 
reasons, they ought to remember the question of 
pressure. At a depth of 40 yards under water the 
pressure is more than 52lb. per square inch of the 
surface of the sea. Now, how could they lengthen 
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inventors, has been resolved by means of a system very 
simple in itself and easy in its functions. The photographic 
or photo-stereoscopic apparatus is arranged in such a manner 
that these can work at any desired depth by electric power 
and take up either the complete field of vision or a single 
part of it. In order to have an idea of the brightness and 
clearness of such photographs, it is enough to consider the 
one here reproduced (see Fig. 4), which was taken at 
a depth of more than 40 yards down in the Rivera, near 
Spezia. Pino’s hydroscope enables the operator to see 
down in the water at a depth of two yards as well as of 
hundreds by the same instrument, since the focus may be 
changed in a few seconds by means of two different powers, 
one of which is electrical. The focus can be obtained 
or changed by moving either the lowest part of the instru- 
ment or the upper part of it; also by moving the two 
opposite parts of the instruments together and in an 
opposite direction. 


Fig. 4.—Photograph of Sea Bed, 48 metres below the surface of water, the white patches being sund amongst the rocks. 


their instruments without any interior counter-pressure ? 
How could they put in an internal counter-pressure without 
breaking, or at least displacing, the mirrors from their 
focus? Theinventors do not speak of this, and that means 
that in practice they did not intend to lengthen them. 
In my opinion these inventions are nothing but telescopes 
put in the water without any regard to the special nature 
of it; their inventors were moved by very limited aims, 
did not attain their purposes but in part, and are not in 
any way to be considered as Cavaliere Ingeniere Guiseppe 
Pino's predecessors. By means of Cavaliere Pino's 
hydroscope, in fact, a person will be able (1) to see clearly 
and distinctly any object moving among waters or laying 
on the sea-bed, practically at any depth, and over a surface 
of more than 3,000 yards; (2) to take wonderfully clear 
photographs of whatever he perceives there ; and, therefore, 
(3) to recover therefrom anything he likes. All these 
three operations will be performed while standing in an 
ordinary small boat on the surface of the water. Three 
different types are made. The first is equipped with electric 
means of propulsion, and can move from one place to 
another In the second case the instrument is nearly the 
same, but not provided with auxiliary apparatus, while in 
the third case it forms a part of the vessel, be it for 
industrial or war purposes. The simplicity of the instru- 
ment and the easy and cheap construction of it are 
remarkable. By an ingenious 1 of lenses and 
reflectors a field of 3,000 square yards can be photographed 
from the one position. This can be done either by day or 
night, because during the night or when an enormous 
depth must be reached artificial light is supplied through 
powerful electric lamps provided with strong reflectors, 
made of a special form as well as of a special crystal so as to 
resist the enormous pressure of the water. These lamps 
illuminate the sea-bed only for a diameter as large as that 
of the field of vision. The grave question of the enormous 
pressure, which has caused the ruin of so many unfortunate 


My readers will shortly be able to judge of the actual 
working of the instrument when public experiments will 
take place in English waters. It may be added, in con- 
clusion, that two governments are already contracting with 
Cav. Pino for very important subaqueous operations. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


689. A shunt-wound 500-volt four-pole motor drives the circulating 
pump of a surface condenser, and as this motor is semi-enclosed, 
the two bottom sets of brushes are difficult to get at for cleaning 
purposes, etc. It is now proposed to use two sets of brushes 
only instead of four. What alterations must be made to the 
armature in present use’? and if an entire new armature is neces- 
sary, show exactly how it must be wound.—R. M. 

590. Describe fully the best way to make an aluminium rectifier for 
rectifying alternate current into unidirectional current, same to 
be suitable for working on 110-volt circuit at 50 cycles and to 
carry one ampere. Explain how to form the aluminiam plate.— 
F. C. 
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ANSWERS. 


582. Explain the action of the meter shown in diagram, which 
consists of an aluminium disc rotating about a vertical spindle, 


"PRESSURE 
COIL. 


two series coils above and a 


having ressure coil below as shown, 


the latter coil being in series with the compensating coil, which 
overcomes the statical friction.—G. R. G. 


_Answer to No. 582 (awarded 7s, 6d.).—The description 
acking in detail, for no doubt the meter he has in mind 
is a typical induction meter. Of course, such a meter 
as this is only suitable for alternating-current circuits. 
Adding to the darum given by G. R. G.“ we obtain the 
accompanying diagram, which shows the arrangement and 


Mains 


Potential Cok. 
Curent Coils 


connections of such a meter as this. As shown on this 
diagram, the potential and compensating coils are con- 
nected in series with a reactance coil across the two mains, 
and the aluminium dise is embraced by a permanent magnet 
which produces a permanent field passing vertically through 
the disc. 

The theory of the instrument can be set forth as follows: 
Owing to the large inductance in the potential circuit the 
current in the potential coil, A, lags approximately by 
90deg. behind the impressed E.M.F. of the circuit, or, 
assuming there is no lag of main current, the current in 
the potential coil, À, lags approximately by 90deg. behind 
the current in the current coils, B B. In other words, the 
eurrent induced in the dise by the alternating field of the 
potential coil is in phase with alternating fields of the 
current coils, BB, so that their reaction produces a 
turning torque on the disc, and the disc will accelerate to 
such a velocity that the turning torque produced by the 
coils, B A B, just balances the retarding torque produced 
by the brake magnet assuming that the meter 1s frictionless. 

Treating this mathematically, let e = instantaneous 
voltage of the circuit = E sin p/; i instantaneous current 


passing through the current coils, B B=I sin (pí- 4); 
where E = maximum voltage of circuit and I= maximum 
current. It being assumed that the current and voltage 


follow sine law variations and that the load is inductive. 
Then, owing to the large inductance in the potential 
circuit, the current passing through the potential coil, ** A,” 
at any instant is | 
i, 2 K E sin (pt — 90deg.), 

assuming the lag of this current to be exactly 90deg. 

Now, the induced E.M.F. and, therefore, the current in 
the disc due to this alternating current, is at any instant 


di d sin (pt — 90deg. 
2 KI % = K, K Eo e 


given by “G.R. G.” of the meter in question is apparently 
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‘i4=K,K E p cos (pt — 90deg.) 
=K KE p sin pt. 
Let v- velocity of disc ; 
B retarding torque produced by brake magnet for 
unit velocity. ' 


Retarding torque for velocity v — B v, and when disc 
has stopped accelerating and is revolving at constant 
speed, the average torque produced by coils B A B 
must equal this retarding torque. 

Instantaneous turning torque 


=K, i 1 K KI K EI p sin pt sin (pt - ). 
Average turning torque 


DARIN sin pt sin (pi — 4 
0 


EIE cos (2 pt ) 27 | eos $ at} 
T 0 0 


Average turning torque 
K KI K EI p cos T 
T 


= K, K, K p (E I cos 4). 
Therefore K, KI K p (E I cos ) = B v 


or „- EP (E I cos $) 


v= constant x true watts. 


Thus the number of revolutions the meter makes in a 
certain period is proportional to the energy consumed in 
that period, the revolutions being recorded on a dial. 

Of course it is impossible to get the current in the 
potential coil exactly 90deg. out of phase with the E. M. F., 
but it is near enough for all practical purposes, the error 
due to this being more prominent at low-power factors. To 
diminish this error, in some meters of this class a coil is 
wound round the potential coil * A," and short-circuited 
through a non-inductive resistance, which, by giving mutual 
inductance to the coil A," makes the lag of the potential 
current still more nearly approach 90deg The compensat- 
ing coil also needs further explanation. It consists in itself 
of a little motor, there being interposed between one end 
of the iron eore and the disc a flat piece of copper, so 
arranged that the current induced in it reacts on the current 
induced in the disc so as to produce a turning torque on the 
disc, and as current is always flowing through this compen- 
sating coil there will always be a tendency for the disc to 
revolve, even if there is no load on the meter, it being so 
arranged that this tendency to revolve just balances the 
static friction of the meter, so that the frictional error is 
neutralised.—A. P. Y. 


Answer to No. 582 (awarded 78. 6d.).—The action of 
this meter will be better followed by the aid of the 
diagrams (Figs. 1 and 2), which show the arrangement 
of the various coils: A and B being the two series coils 
having air cores connected in series with the main supply 
circuit ; C,the pressure coil of high impedance (or reactance) 
having a laminated core confronting the disc of aluminium, 
F, and symmetrical in relation to the series coils on the 
opposite side of the disc. Connected in series with the 
pressure coil is a “ reactance coil,” D, and the starting and 
compensating coil, E, the latter having a low reactance in 
comparison with the pressure coil, C, and is located out of 
the inductive ranges of coils A B. The core of this coil 
is composed of a few laminæ of soft iron bent so as to 
embrace the edge of the dise F. Between the disc and 
one of the faces of these polar extensions is an adjustable 
piece of copper, G, in the shape of a ring (see Fig. 2), one 
end of the strip of which the ring is formed being bent to 
pass between the pole piece and the edge of the disc, and 
the other bent so as to rest on the base of the instrument 
being provided with a slot, by which the position of the 
ring may be adjusted with relation to the pole piece, as 
shown in Fig. 2. 

This meter is of the “induction motor” type, and will 
correctly register the energy consumed in a single-phase 
alternating circuit or in a polyphase circuit, in which the 
load is symmetrically distributed with respect to the 
phases. In meters of this type a metallic dise, connected 
to & registering train, is given a torque by two coil 
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systems, one of which is in a potential circuit in shunt to 
the mains, and the other in series with the main circuit. 
The series coils (the cores being non-magnetic) have a 
negligible inductance, and thus, if the load be non-induc- 
tive—e.g., incandescent lamps, the current in the series 
coils will be in phase with the impressed E.M.F. The 
shunt circuit, however, is of great inductance, and for this 
purpose the pressure coil is wound on a laminated iron 
core, and a “reactance coil, D, is connected in series with 
it. The total inductance of the shunt circuit is made 80 
great that the current flowing through it shall approxi- 


IId. 1.—General Arrangement of Meter. 


mately lag 90deg. behind the impressed E.M.F. The 
magnetic flux due to the pressure coil is therefore 90deg. 
behind the flux due to the series coile, and the resultant 
flux is therefore a travelling or “ rotating " one. 

Let us suppose that for an instant (corresponding to the 
maximum value of the main current) the pole face of 
coil A adjacent to the disc is a north (N) and that of 
coil B (which is in series with A) a south (S). The 
pressure coil at this instant has no effect, since the 
eurrent in it is zero, on aecount of the great inductance 
in its circuit. The current in the series coils decreases 
and that in the pressure coil increases, the maxi- 
mum value being a quarter of a period later than the 


FIG. 2—S8howing Arrangement of Coils and Shading Piece. 


maximum value of the current in the series coils. The 
result is that the pressure coil presents, say, a N pole to 
the disc, while the series coils have no effect. Another 
quarter of a period later (or half of a complete period from 
the starting point) the series coils are magnetised, so that 
A is a S pole and Ba N pole. Thus in half a period the 
N pole has travelled from A to C and finally to B. Ina 
similar manner we should find that the N poles are followed 
by a succession of S poles and so on. This travelling field, 
upon which the action of the meter depends, is very similar 
to the "rotating" field in polyphase induction motors. 


— 


The flux induces currents in the disc, F, giving the requisite 
torque by which the disc revolves, the speed being propor- 
tional to the flux generated, and therefore proportional to 
the watts. The disc tends to follow the field and to run 
nearly in synchronism with it, though, of course, there 
cannot be absolute synchronism, otherwise there would be 
no torque. 

Little has yet been said of the starting and compensating 
coil, E, and this is one of the most important details of this 
meter. Induction-motor meters of the ordinary type have 
a tendency sometimes to run fast on light load, or some- 
times not to start in consequence of friction of the parts. 
In this meter these defects are eliminated by the auxili 
coil E, and the piece of copper G, which is concentric 
with the pole face of, coil E when in its normal position, 
and acts as a “shading coil,” the influence of currents 
induced in it by the alternating magnetomotive force 
of the poles being to create a creeping tendency in the 
magnetic field, and thus exert a torque on the disc. This 
torque may be varied by shifting the position of the 
“ shading coil” away from a central relation to the pole- 
face. This variable torque can be made to compensate 
different degrees of starting friction, and also to correct 
any tendency of the meter to run backward. The react- 
ance of the auxiliary coil being very small compared with 
the reactance of the rest of the pressure circuit, adjustment 
of the “shading piece,” G, will have but an insignificant 
effect upon the total reactance of that circuit, and will have, 
therefore, no appreciable effect on the constant of the meter 
at full load.—A. Dover. 


Answer to No. 582 (awarded 58.).— This type of meter 
is most usually employed for the measurement of watt 
hours in alternating lighting circuits, and owing to the 
simplicity of its construction the meter rent charges to 
consumers show a very large reduction on ordinary charges. 


2 


| 


i 
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Fie. 1. 


The disc is subject to the action of two alternating fields 
differing in phase (whose magnetic circuits are as closed as 
possible), and these impress a driving force on the disc. 
The operation is as follows: The shunt bobbin would 
impart alone a fairly strong turn moment on the disc, and 
is regulated either by varying its magnetic circuit or by 
varying the air gap between it and the disc until the turn- 
ing moment is just sufficient to overcome all friction, but 
not enough to start the meter running before the main 
current is turned on, If the latter is now turned on a 
mutual action takes place between the magnetic field of 
the main current and the vortex currents generated in 
the disc by the shunt bobbin, and between the magnetic 
field of the shunt bobbin and the vortex currents gene- 
rated by the main currant bobbins; the result is that 
the disc is set in motion. The speed of rotation imparted 
to the disc is proportional to the product of current and 
pressure, the apparatus, therefore, counts the number of 
watts and, if calibrated for kilowatts, the number of watt- 
hours. The electric magnet acts as a brake to the disc, and 
the rotations are transmitted to an ordinary counting 
mechanism by worm gear. 

One arrangement of this kind of meter, as constructed 
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by the Allgemeine Elektricitäts-Gesellschaft, is shown in 
Figs. 1 and 2. It will be seen that there are two pressure 
bobbins, A and C, and one main current bobbin, B, all on 
the same side of the disc, that one yoke unites the three 
cores of all the bobbins, and that the magnetic circuit is 
completed by an armature, D, while the braking magnet, E, 
is a permanent one. The field of the main current coil, B, 
would react on the fields of the shunt coils, A and C, 
tending to reduce the one and increase the other, so that 


FIG. 2. 


one would have its core saturated much sooner than the 
other; to prevent this it will be seen that part of the main 
current circuit is wound round one of the shunt cores to 
compensate for this inequality. This seems to be a very 
simple meter, but it is likely to have a large percentage 
error for small loads, and it has not yet been much adopted 
in practice. —R. S. 
Question No. 583.—Describe methods of localising the following faults 
on double and triple concentric cables by (a) ohmic resistance, 
(^) fall of potential methods: (1) dead short and earth; 
(2) d short” not ''earthed "; (3) “earth” but not 
*' shorted.” 

Best Answer to No. 585 (awarded 10s.).—It is very seldom 
in practice that a fault in street mains can be satisfactorily 
located by the resistance method, as it generally involves 
accurate measurements of very low resistances, which 
cannot be done in practical work, under the conditions 
which generally obtain. In the special case, however, 
where the resistance of the fault itself is appreciable, and 
the fault cannot be broken down so as to have no appreci- 
able resistance, Murray’s loop test may be employed, using 
a portable Post Office testing set. The method of carrying 
out this test is described in Munro and Jamieson’s and 
other text books. As a matter of fact all that is required 
in practice can be done by the fall of potential method, and 
this by the use of very simple apparatus and instruments. 
It is most undesirable and quite unnecessary to cart about 
potentiometers or Wheatstone bridges or any laboratory 
apparatus of that nature. A lamp resistance should be 
made up capable of absorbing, say, a maximum of 
10 amperes at the supply voltage, and provided with a 
fuse, a couple of terminals for connecting up, and an 
ammeter, though this latter is not absolutely necessary. 


Fic. 1. 


This resistance may conveniently take the form of a box; 
the lamps being supported in batten holders fixed on the 
inside of lid, which is opened when required for use. 
The most important instrument is a Weston voltmeter, 
which is conveniently provided with three coils, one 
reading up to, say, 250 volts on the maximum pressure on 
one side of the network, the second reading to about 
five volts, and the third, which is generally the moving 
coil, alone should give a reading of about half a volt for 
the full scale deflection of, say, 150 divisions. I assume 
the cables are lead covered, and that the lead is continuous 


and bonded to the disconnecting boxes, which are in good 
contact with earth, and that the fault has been located to a 
portion of main between two boxes. 

Consider first Case 2—Dead short, not Earthed.— Proceed 
to the locality in question and connect up the section 
(previously thrown dead) through the lamp resistance as 
shown in Fig. 1. Insert sufficient lamps to get a good 
deflection on voltmeter, V, and call this deflection, z. 
Then disconnect at box A and join up in the same way 
(Fig. 2) at box B and obtain deflection, y. This deflection 
must be obtained with the same current—+t.e., the same 
number of lamps in the resistance and the + live pole 
should in each case be connected to the sume cable. If 


e 
Me es t 
— f — 
— — —— — v. — 


A B 
Fra. 2. 

la lj are the distances from ends A and B respectively to 
to the short, then : M ; 

Y ta 
But l=la+ b, or „ =I la (1) 
ie, 1S la, whence la (2) 

Y ta zy 


For the sake of clearness in the diagrams, the cables 
have been shown as /single, but it will be obvious that the 
method is applieable to double or triple concentrie as well 
as single cables. Care should be taken to join the volt- 
meter wires on the fault side of the connections to the 
live mains, to avoid possibility of registering a drop due 
to contact resistance. In the case of triple-concentric 
eables, if the short is across all three poles three separate 
tests can be made from each end, using two cables at a 
time, and these tests should be in close agreement. 

Case 1. Dead Short and Earth. —If, as we have assumed, 
the cables are lead covered and the lead earthed, the 
location can be carried out in just the same way, using 
the lead covering as return. We may here make six 
distinct tests at each end, which should all give practically 
the same result, using the various combinations of the three 
conductors and the lead sheathing as lead and return. If 
the lead is not continuous and not a good earth (which is 
unusual in practice) we can test in a similar way, using 
only one cable at a time and the earth as return. Care 
should be taken to see that the earth is a good one—i.e., 
the lamps should glow brilliantly, and equally well at either 
end. I presume the question implies that the dead short 
and earth are at the same place. If not, it will be neces- 
sary to first locate the dead short and remove it. The 
earth can then be dealt with as described. 

Case 3— Earth, but not Shorted.—This has been considered 
in Case 1, and is located as there described. 

Throughout the above it is assumed that the fault, 
whether earth or short, has no appreciable resistance. So 
long as the lamps light up at nearly full brilliancy the 
method should give reliable results. Should the lamps be 
very dull it is best to try and break down the fault by 
flashing it to earth without the lamps in series until a 
steady brilliancy is attained. It is always best to make 
the connections so that the current goes from the copper 
to the earth in all cases, as the tendency then is to keep 
the fault clean and of low resistance. The sensitiveness of 
the method can be increased Q) by increasing the working 
current, (2) by using a more delicate millivoltmeter. These 
instruments, of a perfectly portable type, can be obtained 
to give 100 scale divisions deflection for 1 volt or even 
less, so that the largest cables and the shortest distances 
met with in practice can be successfully dealt with.—E. M. 


Answer to No. 583 (awarded 5s.).—The Murray loop 
test is undoubtedly the best of the “ohmic” methods of 
fault localising in electric light mains, It can be used in 
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all cases where a conductor is available for use as a return, 
and the test is carried out in the following manner: A B 
and A C are adjustable resistances ; K is a small battery ; 
G a sensitive galvanometer, preferably mirror; and BFC 
a loop of cable containing fault F. Connect up as shown 
in Fig. 1, and adjust resistances till balance is obtained. 


— 


Fic. 1. 
Then, distance of fault from B 


r 
yard 
Gs) yards 


where I= length of loop in yards. 
Similarly, distance of fault from C — e J l yards. 


r+s 

In the case of a fault between inner and outer of a con- 
centric main, there being no spare conductor to use as a 
return, the following method should be employed : measure 
the resistance between the two cables from each end, the 
far end being free in each case. 

Then, if r, and 7, be the respective resistances, 

| l be the distance in yards between the 

testing points, and 


w be the resistance per yard of con- 


ductor (N.B.— Being concentric, 
both conductors will have approxi- 
mately the same resistance), 
the distance of fault from end at which 7, was taken 
% yards. 
4 w 
The following table gives at a glance the best method, 
under varying conditions, to use, and the connections 
necessary. 


! 
Jo. — Connections 
Fault between At testing station (Fig. 1) 


At far ed. 


IJ. Middle and Connect inner to B. 
outer; earthed.’ Middle to C. 


—— | 


Short-circuit. 
Inner and middle. 


8 | | Outer to D. | 
E II. (/) t Inner and „ Middle to C. Short circuit. 
8 | middle. Outer to B. Middle and outer. 
a Inner to D. | 
8 1 (^) Middle and n Inner to B. |Short-circuit. 
S | outer. Middle to C. Inner and middle. 
.— | Outer to D. 
& III. + Outer and „ Middle to B. Short-circuit. 
| earth. | Outer to C. Middle and outer. 
C | | Earth D. | 
:! | ERE SEN 
IJ. Inner and e . , 
gfo otters earthed ten inner and Fre 
3 In II. Inner and outer from each end. 
D. outer. : 
a | IIL| Outer and Connect inner to B. Short-circuit. 
Ó | | earth. Outer to C. Inner and outer. 
L i Earth D. 


* The faults will most probably be found at same place, 80 only one 
‘local " will be necessary 
| The outer being used as part of the loop, its ellective length will 


be * / 
M 


of outer, / -- length of cable in yards. This calculation is only 
necessary when the outer is of different sectional area to the other 
conductors. 

The “fall of potential" method of fault localising, 
although not as reliable as the “ohmic,” is useful as a 
check. It is carried out in the following manner. Let 
M O be the faulty conductor, and P Q be the load sheathing, 
other conductor, or earth, A an ammeter, R a variable 
resistance, and. L N the conduetor completing the loop. 
Current is sent round loop, being kept constant by means 
of variable resistance. Galvanometer readings are taken 


yards, where ~ — sectional area of inner,  — sectional area 


from each end, G, representing the fall of potential along 
the cable between M and fault, and G, that between 
O and fault. These readings are proportional to lengtk 
of cable on each side of fault, and distance of fault from 
M =“ 
G,+G, 
inner and outer, and inner, outer, and earth of concentric 


x length of cable in yards. For faults between 


er ^. 


cables, it will be found necessary to run a spare conductor 
to complete the loop.—E. R. M. 
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WEST BROMWICH ELECTRICITY ACCOUNTS. 


From the accounts of the West Bromwich electrieity 
department for the year ended March 31, 1903, the total 
expenditure on capital account is shown to be £40,058. 
Abstracts of the revenue account, balance-sheet, and state- 
ment of electricity generated, sold, etc., are appended. 


Dr. REVENUE ACCOUNT. £ s.d. 
| C ——— ——— -— Á—— HM 647 0 10 
Oil, waste, water, and engine-room stores 131 2 6 
Wages (generationrn eese eene nenne nnn 580 9 7 
Repairs to buildings... e e esee rne haya e era o vides 56 5 0 
nr 20 5 11 
Repairs to engines and boil ers q . 59 19 2 
Repairs to accumula tor . 10 4 1 
, . RR E a 15 15 1 
Repairs to meters / A Va IUE Sd 25 19 9 
Repairs to free wiring installations and motors 52 16 11 
Ji md aie Cra ioan netic 10 16 1 
Rates, taxes, and insurance 451 15 11 
Engineer 8 salary e ri VIEW vba epe dis 250 0 0 
Clerk 8 Salal icc rie ae vixi EEr cae ae bae rus 119 9 4 
Collectors’ commission.................ceeeeeeeeeeee eene enne 12 0 0 
Stationery, printing, and general establishment charges 70 4 3 
Diw MM 616 7 
Bank commission and interest . 27 8 1 
Interest on , ]ð⅛ðW 1,179 9 10 

l £3,565 14 11 

Cr. £ 8, d. 
J7J0ßö%ö; ⁵ ͤ ß 2,756 1 6 
Rentals of motors and apparatun nnn... eee. 79 17 4 
e , ß COD LT TE 90 18 2 
e , ee cia Tua wsdl Vau saa oid eaa da Cra a Es ERUIT 8 8 9 
Balance, being deficit for year ................... ã 2. 435 12 2 

£3,565 14 11 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Amount raised by loan as capital account 40,000 0 0 
Sundry creditors for work done and material supplied ... 1,229 6 2 
Amount due for wages, March 31, 1905 ..................... 15 3 4 
Rates and taxes due and unpaid  .............................. 6515 9 
Cash account—balance due to bank ..................... . 3,128 16 8 
Creditors for weren Gras eues 387 14 4 

£44,824 14 3 

Cr. Assets. £ s.d. 
ple, Cer eu Pau eo RN TREO sue Pn edv 40,058 5 6 
Coal and engine-room stores in hand  ........................ 84 9 11 
Lamps, carbons, e de eL ee etes RR ePi a E eEas 120 9 0 
Free wiring materials ........... ee enn 486 35 11 
Sundry debtors for current supplied 1,486 14 1 
Other debtors) ^u eer ere a Rae d Ere RO EA 245 16 11 
Balance due on free wiring account . 1,838 16 11 
Cash in hand......................... Nor Loi EEE 68 5 10 
Revenue account—deticit at March 31, 1903 ............... 435 12 2 

£44,824 14 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B O. T. units ees 566, 263 
Publie my renees 1,593 
Quantity sold | By contract for tramways............ 105,997 > 285,848 
Private consumers by meter......... 178, 
Quantity used in works and stores 17,070 
Total quantity accounted folk . 502,918 
Quantity not accounted fſfoee ns aret ror Ere PnE Rees 63,345 
Total maximum supply demanded—kilowatta .................. 568 


Number of public lampe, 1 (Farley Olock Tower), 
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TRADE NOTICES AND NOVELTIES. . 


Seel's System of Eleetrie Signalling for Railways. 


The system of signalling on railways at present generally in 
use is universally sel nowledged to be far from perfection, and 
some other system which is not dependent on the clearness of 
the atmosphere would not only benefit railway companies, but 
would immensely increase the safety and convenience of the 
travelling public. An electric signalling system which has 
many good points is that of Mr. Joseph Seel, of Manchester, 
which is now being considered by some of the railway com- 
panies in this country. In Mr. Seel's system a single electric 
circuit is employed for each section of line. A continuous 
current normally passes slong this circuit, which includes a 
receiving instrument on the train. The current passes along 
the track on an insulated conductor, and is picked up by 
brushes or trolleys carried by the train. The signals are given 
by means of a transmitting instrument placed in the signal 
box. This ‘transmitting instrument is arranged to break 
the circuit before sending a message, and then to make and 
break it a certain number of times according to the signal 
or message desired to be sent to the train. The receiving 
instrument placed on the train is provided with an index, 
which moves over a scale, the movement being caused by cluck- 
work or other suitable means controlled by the impulses or 
beate of the current when the circuit is closed and broken at 
the signal-box, and the movement being proportional to the 
number of said impulses or beats. When the current stops for 
more than an instant the index goes back to zero. The index 
will, therefore, always be at zero when a new message is sent, 
and will always fall to zero when the train passes off the section 
of line controlled by one signal-box and on to a section con- 
trolled by another signal-box. A bell on the train rings as long 
as the circuit is broken. If the index on the receiving instru- 
ment falls to zero and remains there this indicates that the 
ciroult has been broken through some accident, and this fact 
will therefore be indicated on the train and aleo at the signal- 
box, for a receiving instrument is placed in the signal-box so 
that the signalman can check his messages or signals. The 
general principles of the above system seem to be correct, and 
the details will be of interest at a later date. It will be noted 
. that an insulated conductor is used along the track, whereas, in 
ae systems, the rails alone suffice for the signalling 
circuita. 


—R————— 
PHYSICAL SOCIETY. 


At the meeting of the 'society on May 22, Dr. R. T. Glazebrook, 
F. R. S., president, in the chair, 

Mr. J. Stottner gave an “Exhibition of Nernst Lamps, 
Showing their Development from the Experimental Form up 
to the Most Recent Types.” Mr. Stóttner commenced by giving 
a short account of the history of the Nernst lamp, and explained 
briefly the principle of its action. The oxides used for the glowers 
are thora, ziroonia, and other rare earths thercto related, such as 
oxides of yttrium and cerium. A paste of these is formed, and small 
rods or tubes are pressed through a suitable nozzle. These are 
hardened and cut into small lengths, and practically the principal 
part of the lamp is finished. Barea of those rods were passed 
round for the inspection` of Fellows. The chief difficulty in 
the practical lamp is in the design of a durable automatic 
heater to heat the filament up to conducting point. A number 
of automatic arrangements which have been desigaed for dis- 
connecting the heater were shown. Another important part of a 
Nernst lamp is the bolstering resistance, which in its final development 
consists of a thin iron wire sealed in a glass bulb filled with hydrogen 

If a lamp is used without a bolstering resistance as soon as a 
certain critieal potential is reached the current increases, at first 
slowly, and then quicker and quicker, the potential remaining con- 
stant until the lamp burns itself out. This phenomenon was shown 
experimentally. 8 forms of lamp were exhibited. One with 
two glowers and one heater overcomes the difficulty of thick glowers. 
A projection lamp was shown with three glowers in parallel requiring 
300 watts. The glowers in this case were heated artificially. Mr. 
Stóttner also exhibited and described a pole-finder for use with lampe 
using direct current. 

The Chairman said he would like to see details of the life and 
economy of these lamps under various conditions. The lamp was in 
its infancy, and probably even more satisfactory lamps would be forth- 
coming. 

A paper ‘‘On an Instrument for Measuring the Lateral 
Contraction of Tie-Bars, and on the Determination of Poisson's 
Ratio,” was read by Mr. J. Morrow. Practical methods for the 
determination of the ratio of lateral to linear strain in a tie-bar may 
be divided into three classes. First, those in which two coefficients 
of elasticity are determined and Poisson’s ratio calculated ; second, 
those depending on the deformation of the section of a beam; and 
lastly, methods by which the two strains are actually measured. 
Kirchoff and others have followed the firat method, by experiments on 
combined twisting and bending; Cornu, Straubel, Mallock, and 
others the second, by examining the anti-clastic curvature produced in 
beams. Another method of the second type would be to find the 


displacements in the sides of a beam by measuring the lateral strains. 
Thus if f= maximum tensile stress, Æ = Young's modulus, o = Poisson's 
ratio, b and d the breadth and depth of beam, then c is obtained from 


—Aangle turned through by side of beam = tan~? ei T: 5 The above 
methods depend on the practical accuracy of the theory (f 
elastic materials. The experiments described in the paper 
belong to the third class, previous workers in which are Bauschinger 
and Stromeyer. The former used rather a complicated lever 
instrument, the displacements being measured by a mirror aud 
tel-scope on each side of the specimon, and the latter employed 
an interference method. If a is the longitudinal strain produced by 


unit stress and 8 the linear lateral strain, Poisson's ratio = c = B and 


a 
should be between 0 and 3 for ordinary elastic bodies. The 
apparatus used in the research is described in the paper. It 
consists of two levers pivoted together. One end of each lever 
touches opposite ends of a diameter of the test piece. The relative 
displacement of the other ends is measured optically. There are two 
mirrors, one fixed to one of the levers and the other resting by two 
needle-points on one lever and one point on the other. Two mer 
of a scale are thus formed and brought together in a telescope. Th» 
relative motion of these images is a measure of the change in diameter 
or breadth of the specimen, the magnification used being about 2,800. 
The instrument was tested on a bar of mild steel, and found to work 
consistently. A table of results is given, and from this the averag: 
values of o are for mild steel 275, Sheflield spindle steel ‘276, wrouglit 
iron 277, Muntz metal ‘341, and drawn copper ‘327. The specimens 
were not annealed, and were mostly about lin. in diameter. For the 
experiments on cast iron, two series of specimens were carefully cast 
of material of good average quality. These were loaded several times 
in order to eliminate permanent set. The first series gave an average 
value c = ‘246 and the second c= 252. In order to determine whether 
permanent lateral set was produced in cast iron by longitudinal stress, 
a bar lin. diameter, which had not been previously loaded, was care- 
fally examined. It appeared to be perfectly elastic up to a load of 
half a ton, but afterwards set became evident. The results obtained 
are compsred with those of Bauschinger and Stromeyer. 

Prof. Everett said he had made determinations of Poisson's ratio 
by comparing the twist produced in a cylindrical rod by a torque, 
with the bend produced by an equal torque. The twist was always 
greater than the bend and the ratio diminished by unity was Poisson's 
ratio, the material being supposed isotropic. This method was 
inapplicable to fibrous material; for instance, with wooden rods he 
had found the twist to be about five times the bend. Mr. Morrow's 
method had the advantage of being direct, and could be applied to 
fibrous materials as well as to those which were isotropic. The experi- 
ments described in the paper were also on a far larger scale than had 
heretofore been employed. The mode of attachment of the mirror, 
which was a point of great importance in the experimental arrange- 
ments, seemed to be quite satisfactory. 

Dr. Chree indicated several differences between the author's 
terminology and that usual in mathematical text-books. He also 
pointed out the expediency of explaining the units in which the 
values obtained for Young's modulus were expressed, and of adding 
the equivalent values in grammes weight per square centimetre. He 
referred to the fact that in the discussion of Wertheim's experiments 
on the value of Poisson's ratio given in Todhunter and Pearson's 
“ History of Elasticity,” it was pointed out that the materials 
employed seemed hardly to be isotropic, and that if this were the 
case the experiments could not be regarded as decisive. He also 
pointed out that more than one experimentalist had obtained resulta 
for cast iron which indicated that whilst it might be elastic, in the 
sense that strain disappeared on the removal of stresa, it did not obey 
Hooke's law; and that if this were the case the application of the 
term Poisson’s ratio to the material was not in accordance with 
mathematical usage. He dealt on the importance of corroborative 
evidence in all cases that the materials dealt with were really elastic 
and isotropic. 

The Chairman said it was difficult to assure oneself that the 
materials used were isotropic. The author's figures showed different 
values for Young's modulus for different specimens of the same 
material. He referred to the importance of stating the units employed, 
and = fact that the experiments had been carried out on an engineer- 
ing scale, 

Mr. Morrow said the units used in the paper were pounds and 
inches. His instrument was not dependent on the ordinary theory 
of elasticity. He pointed out that the values obtained for the Young's 
modulus of cast iron depended upon the method employed, elongation 
and bending giving different results for the same specimen. 


— M—— 
APPOINTMENTS VACANT. 


Shift Engineers, Paisley Corporation, June 10. Sheffield Corpora. 
tion, £120 per annum, rising to £180, June 12. 

Jointers, Bermondsey Electricity Works, 94d. per hour. June 15 

Gangers, Bermondsey Electricity Works, £2 per week. June 15. 

Electrical Engineer, Corporation of Birmingham, £1,000 per 
annum, June 13. Se» advertisement. 

Shift Engineer, 40s. to 45s. per week. See advertisement. 

Electrical Engineer, Pearson Bros., ironmongers, electrical engi- 
neers, Nottingham. See advertisement. 

Improver, Corporation electricity works, Stockton-on-Tees, See 
advertisement, 

Engineer, Harland and Wolff, Belfast. See advertisement. 
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LEGAL INTELLIGENCE. 


BAKER-STREET AND WATERLOO RAILWAY. 


In the Oourt of Appeal, before the Master of the Rolls and Lords 
Justices Stirling and Mathew, on Friday, an application was made for 
judgment or new trial by the defendant, Herbert Henry Bartlet 
trading as Messrs. Perry and Oo., from a verdict and judgment entere 
for the plaintiff at the trial of the action before Mr. Justico Wills and 
& specin jury in November of last year. 

e defendants were the material contractors for the construction of 
the Baker-street and Waterloo Underground Electric Railway, and 
the plaintiff, Harris, an inspector on behalf of Messrs. er, 
Galbraith, and Church (engineers for the railway), was employed to 
look after the construction of the line. On May 15, 1901, the plaintiff 
was inspecting the progress of the works, and was invited by the 
defendants’ representative on the works to proceed to another part of 
the line on one of the defendants’ electric engines. The engine ran 
into a trolley, which was laden with steel rails, and the regult of the 
collision was that the plaintiff's leg was smashed below the knee, and 
had to be amputated. 

Mr. Bray, K.C., and Mr. Herbert Smith, appeared for the appel- 
lants ; Lord Ooleridge, K.C., and Mr. H. Newton for the respondent. 

The Master of the Rolls said in his opinion the judge had rightly 
held that the defendants must be taken to have constructively per- 
mitted the plaintiff to travel on their engine. There was evidence of 
such failure of due care on the part of the defendants’ servants as to 
render the defendants responsible to the plaintiff for the damages 
arising therefrom. For these reasons his lordship was of opinion that 
this appeal should be dismissed. He added that Lords Justices 
Stirling and Mathew had seen the judgment he had read and 
concurred. | 

The appeal was accordingly dismissed with costs. 


COMPANIES’ MEETINGS AND REPORTS. 


CALLENDER’S CABLE AND CONSTRUCTION. 


The ordinary general meeting of the shareholders in this Company 
was held at Hamilton House, Victoria-embankment, on the 28th ult., 
Mr. Henry Drake presiding. 

In moving the adoption of the report, the Chairman said the 
profits were not quite as large as they were last year, but investigation 
would show that there was no cause for dissatisfaction. The Company 
had had a very difficult year’s business, and the managing director 
was entitled to credit for the results pu The property at Erith 
had been valued by Messrs. Bramwell and Harris at £500,884, after 
This figure was £19,000 more than the 
amount at which the works stood in the Company's books, and did 
not allow anything for goodwill or patents. us, after everything 
had been allowed for depreciation, a sum of £100,000 stood at reserve. 
A sum of £19,112 was placed to the oredit of the machinery renewal 
account, increasing it to £25,112, and it was proposed to carry forward 
£24,480 to the current year. The reason of the falling off in profits 
was that there was not so much work to do, and consequently every- 
body was more keen to get it. The works at the present time were 
fully employed. 

Lieut.-Colonel G. A. Elliot seconded the motion. 

Mr. T. O. Callender, managing director, made his annual state- 
ment in d to the progress of the business, and pointed out that 
immediately after the conclusion of the South African war there was a 
considerable falling-off in all municipal work, upon which the Com- 
pany mainly depended. Probably the corporations experienced diffi- 
culty in borrowing money. The va ra te future business seemed to 
lie elsewhere than in town lighting. If the expectations held out by 
several of the electric power companies were realised there would take 
place in this country during the next few years as great a change in 
the manufacturing conditions of England, owing to the distribution 
of electricity, as was experienced by the introduction of steam traction. 

The motion was adopted. 

Mr. W. O. Callender was afterwards appointed a special director of 
the Company. 


allowing for depreciation. 


LISBON ELECTRIC TRAMWAYS. 


The ordinary general meeting of the shareholders in this Company 
was held at Winchester House, Old Broad-street, E. O., under the 
pe of Colonel Sir Charles Euan-Smith, K. O. B., C. S. I., on the 


th ult. 
The Chairman, in moving the adoption of the report (vide issue for 
22nd ult.), said that owing mainly to the ability, energy, and zeal of 
Mr. W. B. Rommel, the late general manager and chief construction 
ineer, the construction works were finished, not only well within 
the allotted time, and well within the estimates, but also in an 
exceptionally complete and satisfactory manner. Since then the 
success of their daily working had testified to the reality of the want 
which they were intended to supply and to the efficiency of the super- 
vision which watched over their birth. 
Mr. Ludwig Wagner seconded the motion, and it was carried 


ananimously. 
MEXICO ELECTRIC TRAMWAYS. 
The ordinary general meeting of the shareholders in this Company 
was held at Winchester House, Old Broad-street, E.O., on Thursday 


last week, anger the presidency of Colonel Sir Charles Euan-Smith, 
K. C. B., C. S. I. 
The ‘Chairman, in moving the adoption of the report, which 
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ap in our issue of the 22nd ult., said that the tramways were 
making the most satisfactory pro th as to their earning and 
carrying capacities, They carried 5,000,000 more ers last year 
than the year before. The construction account had now been closed. 

Mr, Ludwig Wagner seconded the motion, which was carried 
unanimously. 


BELLISS AND MORCOM. 


The Topor of the directors íor the year ended March 31 last, states 
that profits for the year, after making ample provision for deprecia- 
tion, etc., and after pormat of the preference dividend, amount to 
the sum of £33,324. The directors have already distributed an 


interim dividend on the ordinary shares at the rate of 5 per cent, per 


annum ; they now propose to pay a further dividend, making 124 per 
cent. for the year ; to place £10,000 to the general reserve fund, and 
to carry forward the balance, together with the amount brought 
forward from the preceding year. 


NEW COMPANIES REGISTERED. 


Edinburgh Motor Omnibus Syndicate, Limited. — Capital, 
£3,000. Objects: to carry on in the United Kingdom or elsewhere 
the business of proprietors of motor vehicles, etc. Registered office : 
63, Frederick-street, Edinburgh. 

Bee-Bee Electrical Engineering Company, Limited.—Oapital, 
£500. Objects: to carry on the business of electrical, mechanical, and 
consulting engineers, suppliers of electricity, installersand maintainers 
wi 1 lighting and power, etc. Registered office: 272, Lavender - 

ill, S. W. 

‘Wireless Telegraphy Company (Berlin).—Capital of the new 
company amounts to £15,000, which may be increased to £50,000. 
Object: to exploit the Braun and Slaby-Arco systems with the 
co-operation of the inventors, The new company has concluded 
manufacturing agreements with the Allgemeine Electricitats Geeell- 
schaft and the Siemens and Halske Company. The first of these has 
subscribed one-half of the capital, whilst the second half has been taken 
up by the Braun Oompany for Wireless Telegraphy and the Siemens 
and Halske Company. | 


BOLTON ELECTRICITY UNDERTAKING. 


We have received the following abstract of the accounts of the 
electricity department of the Bolton Corporation for the year ended 
March 31, 1903. The total E is £12,884, against £12,480 
last year, but on the other hand the balance carried to profit and loss 
account has gone up to £20,807 from £17,319, an increased apaa 
ture of £400, thus acoounting for £3,500 additional profit, a fact on 
which the department is entitled to take considerable credit. The 
profit is disposed of as follows: interest on mortgage debt, £5,686 ; 
depreciation, £9,222 ; reserve fund, £976; in aid of rates, £4,500; 
and carried forward, £1,324. The income shows a total of £33,691, 
made up of £15,670 for private lighting, £144 for public lighting, 
£1,961 for power, £14,281 for tramway traction, £597 for meter 
rents, £235 for motor rents, and £803 profits on the fitting trade. 
The amount spent on capital during the year was £27,224, all on 
new works. The expenditure up to date is £207,482, and on this 
amount £30,430 has been writen off in depreciation, the debt paid off 
being actually £25,120. In the matter of generating electricity, 
Bolton, for the year ending March, 1902, had the record for 
the lowest cost in the United Kingdom, with the figure ‘959d. 
Afterwards Liverpool, Bootle, and Bradford went one better 
with ‘92d., 88d., and ‘84d. respectively, but again this year 
Bolton comes out at the very top of the tree with the record 
figure, ‘813d. The cost, inclusive of all capital charges, works out 
at 1:754, and the average selling price is 2:092. At the end of the 
year Bolton had 9244 h.p. in motors, the number of motors being 144 
In the premises of about a hundred customers. Altogether in connec- 
tien with the department there will be over 80 miles of electric mains 
laid, and another pois worthy of note is that the plant as a whole is 
being used to much better , 0 was formerly the case. In 
1896 the ed expenditure per 1,000 Board of Trade units sold stood 
at £367. Every year had seen a reduction, and now it stands at £54. 
lls, 3d. Next year a still further reduction may be anticipated. The 
total output during the 12 months was 5,802,598 units, and asshowin 
the rapid increase in the use of motive power it needs only to be points 
out that whilst the first year (1901) the figure was only 71,241, the 
second year it went up to 197,674, and the third to 574, 939 units. 
Both in the matter of lighting &nd motive power the demand for 
current is steadi y growing. A year ago, it will be remembered, a 
deputation of business people obiected to the borrowing powers 
of the department and the low price at which they were pro- 
posing to sell the current for motive power. They thought they 
saw in this a danger to their chance of getting a reduction for 
the current for lighting purposes. The committee received, 
heard the deputation, and promised that as soon as ible the 
price of electricity for lighting purposes should be reduced. The 
committee were strongly of eee that the low price for motor 
power would so increase the day load as to bring down the cost of 
production, and permit of a lower pee for lighting without dam ing 
their chance of making a profit. That opinion has been full justik 
and the result sought attained. Subject to the approval of the Council 
at its next meeting, the Electricity Committee offer the current 
at 4d., less 10 per cent. on the flat rate. Those who prefer to remain 
on the rate of 6d. for the first hour and 3d, for the second can, of 
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course, do so, but the idea of the committee is that naturally the 
bulk of the consumers will adopt the flat rate basis. The price net 
is 3°6d., a fi which ranks amongst the P dolar if it is not aotually 
the lowest, charged in the kingdom on the flat rate basis. In the matter 
of cost of production, it is interesting to be able to state that for 
inolusive cost Bolton has held the record of the kingdom for three 
qmm woe on total cost ic has had the record for two years. 

articular attention is paid to depreciation, and it is believed to be the 
fact that no town or city makes ter allowance in this respect than 


does Bolton. The sum of £9,222 allowed for depreciation this year is 

máde up as follows: 

6 per cent. on machinery ............. 2. .., 275, 8s 12 £4,580 
M mains . . 35 8 . 8,842 
19 transformers q . 9,18. 551 

10 per cent. on aceumulators . s 1,500 ers 150 
T meters . — „ 9,068 906 
2 motore —Á 2,000 208 
M instruments m 399 36 

In addition to the reduction in price to the ordinary customer, the 


Tramways Committee also receive ial consideration in the reduction 
to the minimum charge allowed by the Act—viz., 1'25d. per unit. 
The capital expenditure on the eleotricity works up to March 31 last 
was „481. 19s. 2d. a l 


HECKMONDWIKE ELECTRICITY UNDERTAKING. 


The electrical engineer has submitted to his committee his report on 
the first year's working of the electricity undertaking at Heckmond- 
wike, which not only shows that satisfactory progress is being made, 
but also that the economical working which was shown at the end of 
the portion of last year- the works were in operation has not only been 
maintained but excelled. . The financial results at the end of the year 
show a profit of £443, which, after providing for interest and sinking 
fand, leaves a loss of £476. 18s. 10d., which compares very favourably 
with any 3 in its first year with anything like the output. 

e Engineer states that the works cost of ‘89d. per unit sold is only 
beaten by stations with very large outputs indeed, and has never before 
been reached on s first year's work. The total costs of the undertakin 
(2:08d. per unit sold) are also very satisfactory, as, of course, the s 
output makes the management expenses stand ata high figure. During 
the year the committee have put on 44 consumers, or nearly double 
the number of last year. The lamp connections show an inorease of 
1,962, or 52'4 per cent., and 10 motors are now connected to the mains, 
equal to 36 h.p. ing the year there has been installed at the 
station a new engine and generator of 150 kw. capacity, a condenser 
and cooling tower to deal with 500 h. p., a battery and booster for 
traction purposes, and necessary 5 to switchboard. A large 
boiler has been installed and an ash-elevating plant, the original 
switchboard has been entirely rearranged, an ttery increased 
40 per cent. in capacity. Outside the committee have extended the 
lighting network about 1,300 8 and picked up 15 street lamps 
and installed a feeder cable yards in length, and also the tram- 
ways feeders 220 yards in length. The plant, with the exception 
of the governing on the first two engines, has worked exceedingly 
well during the 12 months. 


PERSONAL. 


The Derby Electric Lighting Oommittee have recommended the 
Council to increase the salary of Mr. T. K. Hugesson, mains super- 
intendent, to £170 per annum. 

The Eastbourne Electric Light Committee have recommended the 
tn to increase the salary of Mr. Brydges, the electrical engineer, 

y . r 

Mr. P. I. Pringle, of Westminster, has been appointed borough 
electrical corner and tramway manager to the Burton-on-Trent 
Town Oounci 

Mr, J. B. Mo 
tricity works, has 
(Sussex i 

The 


, mains superintendent at the Worcester elec- 
appointed electrica] engineer to the Horsham 

Urban District Council. 

th Corporation have increased Mr. Teague’s salary by £150 


b. Glover and Co., Limited, cable makers, of Manchester, and 
has joined the Board of Messrs. Crossley Bros., gas-engine builders, 
of Manchester. Mr. Fawous has moved from 78, Kin -street, and has 
opened offices at 4, Queen Victoria-streot, E. O., iud. at 14, Oollege- 
land, St. Mary’s-street, Manchester. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 

Tynemouth.—The Corporation invite tenders for 100 meters. 
Tenders by June 22. 

Salford.—The Corporation invite tenders for pilot and telephone 
wire. Tenders by June 20. 

Bucharest.—The Municipality ‘require tenders for electric lighting 
en the Dombowitza quais ; no times has teen fixed. Information from 

e above, 


Š 


Milan.—The Mediterranean Railway Company require tenders for 
20-ton electric crane by June 10. 

Paris. — The Post and Telegraph Department, 103, Rue de 
Grenelle, require tenders for 11,472 telegraph poles by June 11. 

Bray (Ireland).—The Urban District Council invite tenders for 
transformers, electricity supply mains, and pipework. Tenders by 
June 15. See advertisement. l | 

Beckenham.—The Urban District Oouncil invite tenders for the 
supply of meters for their electricity generating station. Tenders by 
22nd inst. See advertisement. 

Paris.—The Post and Telegraph Department require tenders for 
177 dim h cables in five lots. Particulars may be obtained from the 
Un sr edebat. Tenders by June 7. 

Manchester.—The Electricity Committee invite tenders for the 
su ply and delivery of high-tension three-core three-phase feeder 
ub es, Tenders by 15th inst. See advertisement. 

Carditr.— The Tramway Committee invite tenders for single-deck 
combination bogie cars. Particulars may be obtained from the 
Borough Electrical Engineer. Tenders by June 10. 

Maidenhead.—The Town Council invite tenders for the extension 
of the central station buildings in Braywick-road. Particulars may 
be obtained at the Borough Surveyor’s Office. Tenders by June 12. 

Bradford.—The Oorporation invite tenders for the works and 
materials for electric ligh Particulars may be obtained from 
Mr. F. Stevens, town clerk. Tenders by June 13. See advertisement. 

Gloucester.—The Corporation invite tenders for generating plant, 
etc. Full particulars from Messrs. R. Hammond and Son, 
64, Victoria-street, Westminster, London, S. W. Tenders to the 
Town Olerk by June 16, 

Littleborough. — The Council invite tenders for the electrio 
lighting of the Council offices, public library, fire station, ete., 
ape with the necessary generating plant. Tenders to Mr. Geo. H. 

ild, clerk, by June 9. 

Bury (Lanos.).—Tenders are invited for an electric light installa- 
tion to the boys’ department of the new uud Grammar School. 
Plans and specifications can be seen at the Works, Tenterden-street, 
Bury. Tenders by June 6. 

Lisbon —The Public Works Department require tenders for the 
construction of 1m. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca; (2) Oberer Minho, Braga-Moncao ; (3) Braga- 
Guimaraes, "Tenders by Aug. 1. 

Belfast.— The Improvement Committee invite tenders for the 
installation of electric light in the Ulster Hall. Full particulars may 
be obtained from Mr. V. A. H. M'Cowen, electrical engineer, Elec- 
tricity Station. Tenders by June 9. 

Manchester.—The Electricity Committee invite tenders for the 
supply and delivery of two groups of three sis (casi transformers 
of 60 kw. each phase, constituting two complete 180-kw. star-oonnected 
three-phase transformers. See advertisement. 

Burma —The Locomotive and Oarriage Superintendent of the 
Burma Railways Company, Limited, Insein, Burma, require tenders 
for an electric installation. Full 5 etc., may be obtained 
from the superintendent. Tenders by June 26. 

Daea ea: 5 invite pore for bs works and 
materials necessary for the electric lighting at the Cartwright 
Memorial Hall Lister Park, Bradford. Particulars may be obtained 
at the Town Olerk’s office. Tenders by June 13. ö 

West Ham. — The Council invite tenders for the construction of 
corrugated iron tramear sheds, West Ham-lane, West Ham, E. Par- 
ticulars may be obtained from Mr. John G. Morley, borough engineer, 
Town Hall, West Ham, E. Tenders by June 23. 

Coventry.—The Oorporation invite tenders for erection of an 
extension to the electric light works, Sandy-lane. Particulars may be 
obtained from Mr. J. E. Swindlehurst, city engineer and surveyor, 
St. Mary's Hall, Coventry. Tenders by 13th inst. 

Haekney.—The Oouncil invite tenders for the foundations and 
other builders’ work in connection with a new steam engine at the 
electricity works. Particulars may be obtained from Mr. R. Hammond, 
64, Victoria-street, London, S. W. Tenders by June 11. 

Stepney.—The Electricity Committee invite tenders for the suppl 
of meters and demand indicators, Specification, etc., may be obtained 
from Mr. Wm. O. P. Tapper, engineer and manager 27, Osborn - street, 
Whitechapel, E. Tenders by June 22. See advertisement. 
Shangchai.— The French Colony propose to instal motor- ropelled 
tramways. Tenders may be sent by Oct. 51, 1903, to Seorétariat de 
la egy ww Fraugaise de Shanghai. Particulars may be obtained 
oom l’'Office National du Commerce Extérieur, Rue Feydeau, 3, 

aris. 

(GEN N. 1) ^m The jn 3 3 1 tenders 

ntract No. or supply and laying of undergroun i 
work, ete. Full par 18 5 may be obtained from Mr. J. W. 
Britton, clerk of the Council. Tenders by June 24. See advertise- 
ment. 

Private Telephone System. Messrs. Graham, Morton, and Co., 
Limited, Black Bull-street, Leeds, invite tenders for the supply and 
fitting of a private telephone installation at their new works. 
Particulars may be obtained upon application to the above firm. 
Tenders by June 8. 

York.—The North-Eastern Railway Com invite tenders fo 
(1) telegraph apparatus; (2) teleg:aph wire and line stores, delivered 
carriage paid at the telegraph stores at York. Forms of tender may 
be obtained on a) ener to Mr. C. H. Ellison, Telegraph Depart 
ment, York. Tenders by June 8, 

Bradford.—The Guardians of Bradford Union invite tenders for a 
complete electric light installation at their sanatorium for oonsump- 
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tives at Eastby, near Skipton. Particulars may be obtained from 
Mr. Fred Holland, engineer and architect to the Guardians, 11, 
Parkinson’s-chambers, Bradford. Tendera by June 11. 


Aberdeen.—The Tramways Committee invite tenders for works 
required to be done in laying new double line along Market-street, 
Victoria Bridge, and Victoria-roai, from Valmerston-road to St. 
Fittick's-rogd. Particular: may be obtained on application to Mr. 
Wm. Dyack, burgh surveyor, Aberdeen. Tenders by June 8. 


Wadsley (near Shefüeld)— The West Riding County Council 
invite tenders for the supply. delivery, and erection of switchboard, 
fittings, etc., for the lighting bv means of electricity the stage, hall, 
and orches ra at the West Riding Asylum, Wadsley. Particulars 
. may be obtained from the County Surveyor. Tenders br June 12. 


Johannesburg.—The Money invite tenders for steel grooved 
rails, fishplates for grooved rails, steel Vignoles rails, fishplates for 
Vignoles rails, points and crossings, tiebars, soleplates, bolts, nuts, 
rivets, dogspikee, etc. Specification, etc., can be obtained from 
Messrs. Mordey and Dawbarn, 82, Victoria-street, Westminster. 
Tenders by noon on June 15. 


Brighton.—The Town Council invite tenders for the supply and 
erection of 5,400 kilowatts of generating plant at their Southwick 
power station, and 5,000 kilowatts of motor-generator converting 
plant, together with switchboards, instruments, etc., at their North- 
road power station, Brighton. Tenders by June 8 to Mr. Francis J. 
Tillstone, town clerk, Town Hall, Brighton. 

Manchester.—The Tramways Oommittee invite tenders for the 
supply of the one DANG y : (8) 5,000 tons of steel girder tram- 
way rails and about 70 tons of steel fishplates ; (b) 65 tons of steel 
tie-bars for tramway rails and about 15 tons of bolts and nuts for fish- 
plates; (c) car wheels and axles. Specifications, ctc., may be obtained 
on application to Mr. J. M. M'Elroy, general manager, Tramways 
Department, 55, Piccadilly, Manchester. Tenders by 8th inst. 


Derby.—The Tramways Committee iuvite tenders for—(Oontract 
No. 1a) steal rails end fishplates; (2a) locking bolts, nuts, and 
washers ; (3A) tiebars, nuts, and washers ; (4a) points, crossings, and 
other special work; (5A) excavating, concreting, platelaying, paving, 
etc. ; (6A) poles, overhead wiring, eto. ; (74) Poder conduits, ete. ; 
(8a) cars. Particulars and information re ating to Contracts 1 to 5 
may be obtained on application to Mr. John Ward, borough surveyor 
and engineer, and relating to Contracts 6 to 8 from Mr. T. P. Wilms- 
hurst, borough e'ectrical engineer, on and af er Wednesday, June 3. 
Tenders by June 16. 


Gloucester.—The Electricity Supply Committee invite tenders for 
the supply and erection of the following plant for the equipment of 
the generating works for the supply of power to the city light rail- 
ways: (Section A) two 200-kw. high-speed steam generators, negative 
booster, and accessories; (B) one jet condenser and Edwards's air 
pump, to deal with 10, 000lb. of steam per hour, steam, exhaust, 
water, and drain pipes and valves ; (C) switehboard and instruments ; 
and (D) accumulators and reversible booster—supply and erection of 
accumulators and reversible booster, removal of existing battery. 
Tenders by June 16 to Mr. Geo. Sheffield Blakeway, town de 
Guildhall, Gloucester. 

Gloucester.—The Tramways Committee invite tenders for the 
supply of material and the carrying ont of works in connection 
with the city light railways: (Section E) rails and accessories ; 
(F) construction of permanent way ; (G) cables, troughs, and feeder 
illars, and the laying and erection of same; (H) poles ; (I) overhead 
ine material and rail bonds ; (J) erection of poles and overhead equip- 
ment ; (K) cars and trucks; (L) electrical equipment of cars. The 
whole bound up in one specification. Tenderers are at liberty to 
tender for any section, but not for part of a section. Specification, 
etc., may be seen at the offices of the City Surveyor, Gloucester, and 
at those of Mr. Alfred Dickinson, M. I. C. E., and Mr. Robert 
Hammond, M.I.C.E. Tenders by June 16. 

Rangoon.-—The Municipal Committee of Rangoon invite tenders 
for carrying into effect a license, to be granted under the Electricity 
Act, for the supply of power for all purposes within the limits of 
Rangoon Municipality. Oopies of tender forms, terms and conditions, 
and plans of the city can be obtained on application to the munici 
agents, Messrs. Ogilvy, Gillanders, and Oo., Sun-court, 67, Cornhill, 
London, E.C., at the rate of £5 per set, which will be repaid on 
receipt of a bona fide tender. Applicants can also see the draft 
Electricity Bill, and the rules, plans on a large scale of the city, ete, 
Tenders for the concession, accompanied such descriptions, 
specifications, drawings, and data as will enable the committee to 
judge of the relative merits of the schemes, will be received by 

ndon mail of June 12 up to July 1, addressed, under sealed cover, 
to the President, Municipal Committee, Rangoon, and marked 


„Electric.“ 
RESULTS OF TENDERS. 


Newport.—The Corporation have accepted the tender of W. T. 
Henley’s Telegraph Company for concentric paper, lead-covered, 
armoured cables. 

Liverpool.—The tender of Messrs, Babcock and Wilcox, Limited, 
London, for plant for the first section of the new station at Lister- 
drive of £7,520 has been accepted. 

York.—The Corporation have accepted the tender of H. Arnold 
and Son, Doncaster, at £13,250, for the erection of new engine and 
boiler houses, otlices, ete., at the electricity station. 

Eccles (Lanos.).—The Corporation have accepted the tender of 
J. F. Moore, Chadwick-road, Eccles, at £3,416, for the erection of the 
additional buildings required at the electricity station, Cawdor- street, 
Patricroft. 

Kadoliffe (Lancs.).— The Urban District Council have accepted 
the tender of J. Spencer and Co., Chamber. Ironworks, Hollinwood, 


EI 


near Manchester, for the supply and erection of a 10-ton travelling 
crane, complete, at the electricity generating station. 


Hartlepool.— The contractors for the Hartlepool are lighting, 
Messrs. Crompton and Co., Limited, have accepted the tender of 
Messrs. Rowland Carr and Co., of 6 and 8, Lime-street-square, 
London, E.C., for the supply of 40 arc lamp columns. 


Bilston.—The Urban District Council have accepted the following 
tenders for wiring and fitting up for lighting by electricity (Contract 
No. 1) the town ‘hall, public offices, and free library; (No. 2) 18 
market: (1) Furze and Co., Nottingham; (2) H. Bailey and Co., 
Accrington. 

Birmingham.—The Tramways Committee have accepted the tender 
of Dick, Kerr, and Co. for the supply and delivery of the following 
tramway materials: 1,000 tons 7in. rails, British standard section 
No. 4; 50 tons "in. rails, British standard section No. 40; 50 tons 
angle tishplates for same. | 


Storage Batterios.—The Electrical Power Storage Company, 
Limited, have received contracts for storage batteries from the 
following: Londonderry Corporation, to the specification of Messrs. 
Preece and Cardew ; Darlington Corporation, to the specification of 
Messrs. Kennedy and Jenkins; Faversham Oorporation, to the 
sp’ cification of Messrs. Hopkinson and Talbot. 


Derby. — The Electric Lighting Committee have accepted the 
following tenders, subject to the approval of the Council: Parsons 
and Co., three steam turbines and dynamos with condensers, 
£8,497 ; Babcock and Wilcox, Limited, one boiler, £1,240; G. 
Fletcher and Co., alteration of girder, £40. 


Bury.—The Electricity Committee have accepted the following 
tenders for accumulators for tramway purposes and reversible booster : 
accumulators—Electrical Power Storage Company, Limited, Great 
Winchester-street, London ; reversible booster—Lancashire Dynamo 
Company, Limited, Trafford Park, Manchester. 


Islington.— Mr. Albert Gay, the electrical engineer, has made the 
following comparison of tenders for the Hornsey and Oanonbury mains 
extensions : 


Mains, 
British and Helsby . . eus . 23, 609 19 7 
Anchor Comp nn¶nn veuve tue t raso eot ado 5,555 7 4 
St. Helens Companuᷣ % 3,449 1 10 
Henley Company J RR — — — . 3,662 18 3 
W. F. Dennis and Co . ꝗ. : 3 
io 4418 0 6 
W. T. Glover and Co., Limited .............................- 5,485 12 1 
Siemens Bros. and Co., Limited .............................- 4,030 0 10 
Western Electric Company ........... ———— 5,176 5 7 
Callenders Cables Company, Limited ... . .................. 3,783 15 5 
Trenching. 
British and Heis), e SENA o tope Eo pe ad 784 11 0 
Anchor Company: |... nocte - 485 3 10 
Bt. Helens mpeg 8 575 15 1 
Henley Company . .. 1,270 12 1 
W. F. Dennis and G G00... enr ee rey E oii 824 2 10 
III.. y r TN 824 2 10 
W. T. Glover and Co., Limited. 34% 515 1 3 
Siemens Bros. and Co., Limite ul e 669 9 10 
Western Electric Oompaasuvü „» . e 457 16 3 
Callenders Cables Company, Limited ...... . ............... 692 15 0 
Boxes. 
British and Helsby..... ............... . =... 1,416 17 0 
Anchor mpeg VERE UR Ia ove sacs 1002 8 6 
St. Helens emen, hee s eon DEeX YES 1,809 17 6 
Henley Comp ied tu eL ree e RE n wateniend 1,404 19 5 
W. F. Dennis and Co. ... exeo atop Sor eH 1708 0 0 
11! n 1,718 0 0 
W. T. Glover and Co., Limited. 1%.h 1,175 14 0 
Siemens Bros. aud Oo., Limited .|........... ........... . — 1,512 19 6 
Western Electric Compasnana qa eee 1260 5 0 
Oallendera Cables Company, Limited ........... ......... . 1,640 3 6 
Cable. 
Bitish and Pela T UT 522 0 9 
Anchor Company ..... JJJ;ͥͤͤ -•7₆2 s- 287 3 9 
St. Helens mpeg, se sesressee 299 2 4 
Henley Company i.e vessceeivec oe de mua erg E En sess 317 8 6 
W. F. Dennis and g % errem tsis cow eaeveres 216 15 0 
noo T" ͤ 8 216 15 0 
W. T. Glover and Co., Limitet lll 326 15 1 
Siemens Bros. and Co., Limite . 325 15 5 
Western Electric Compan . . 295 2 1 
Callenders Cables Company, Limited . é 318 1 4 
Sundries, 
British and Helsby............ 11 —" 10 0 0 
Anchor mpeg x OUTRE aaa 38 0 0 
St. Helens Company ......... 3 e "à 18 5 4 
Western Electric Company | .............. . 10 0 0 
Total in all. 
British and Helsby............ ne ee sass 6,145 8 4 
Anchor Company ......29 oo eres eus 0101 3 5 
St. Helens Company 4.5... eerie rio erar va EN e pe R rav À 6145 0 2 
Henley Company ERE RACER E SE EE 6,555 18 3 
W. F. Dennis and Coo ces e 7,013 1 1 
Hoe. 8 . 7,176 18 4 
W. T. Glover and Co., Limite. . — 5531 0 5 
Siemens Bros. and Co., Limi tell... ͥ 6539 5 7 
Western Electric Company | .................. eee nm 5,197 6 11 
Callenders Cables Company, Limited ... . . 6,0594 11 3 
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BUSINESS NOTES. 


TRACTION. 


. Brighton.— During the goar ending March 31 the municipal tram- 
ways made a profit of £4,154. 

^ Dewsbury.—The Dewsbury, Batley, and Birstall Tramways Bill 
has been read a third time ind yamaed. 

King's Norton.—The District Council have decided to purchase 
6,317 yards of land at Catteridge for tramway sheds and depot. 

Barnet.—The work of constructing the lines for the light railways 
has been commenced at Whetstone. It will soon be commenced at 
Friern Barnet. | 

Hartlepool.—The tramway company are now extending their new 
system of parcels delivery to the Hartlepool line, in addition to the 
other sections. 

Oldham.—It was stated at the last meeting of the Town Council 
that the loss on the tramways undertaking for the past year has 
amounted to £7,700. 

. Maita.—The concession for equipping Malta with an overhead 
trolley system of electric tramways has been secured by Messrs. 
Macartney, McElroy, and Co., Limited. i 

Rotherham. —A trial run over the Canklow section of the electric 
tramways was made last week with satisfactory results. The official 
inspection of the section was to take place yesterday. 

Aberdeen.—4As a result of negotiations the Tramways Committee 
have agreed to offer to supply current to the Suburban Tramways 
Company at 24d. a anit, with a minimum supply of 200,000 units. 

Lincoln.—The tramways company having declined the offer of the 
Corporation for the purchase of their undertaking, the latter propose 
to appoint Mr. John Young, of Glasgow, to arbitrate in the matter. 

Dundee.—Some time ago the Tramways Committee resolved to 
expend £9,843 for the extension of the electrical mains in the central 
area of the city. and the Finance Committee have now decided to 
spread the cost over three years. 

Hammersmith.—An agreement is being prepared between the 
Borough Council and the London United Tramway Company with 
regard to the construction of the proposed tramways in Dalling-road, 
Paddenswick-road, and Askew-road. 

Upper Wharfedale.—Notice has been given that application is 
intended to be made to the Light Railway Commissioners for an order 
to incorporate a company to make and maintain the Upper Wharfedale 
light railway (Grassington to Kettlewell). 

Newcastle.— A resolution was carried at the last meeting of the 
Town Council for the appointment of a small committee of investiga- 
tion to enquire into and report upon the relations existing between the 
employés and the tramways staff generally. 

. West London.—On Whit Saturday, Sunday, and Monday the 

ngers carried totalled 800,000, the number being a record one. 

hirty miles of line were open, as against 16 miles on the correspond- 
ing days in 1902, when 411,000 passengers were carried. 


° Stockport.—The Tramways Committee have declined an offer of 
£100 per annum by the Tramways Parcel Express Syndicate for the 
exclusive right to fix on every car on the Oorporation’s system a 
hamper or other approved receptacle for carrying parcels. 


Colchester.—An attempt to obtain the post ponement of the laying 
down of the electric tramways in the borough on the plea of an 
enquiry being made into the desirability of an electric motor service 
was rejected at a meeting of the Town Council on Wednesday. 


Darwen.—As a result of the loss sustained on the tramways during 
the last financial year, the Tramways Committee have decided upon 
a rearrangement of fares on certain routes, The matter will be brought 
before the Town Council for confirmation at their next meeting. 


Derby.—The Tramways Committee report to the Town Council 
that arrangements have been made to purchase from the Osmaston 
Estate, Limited, 4,150 square yards of land, required as a site for car- 
sheds, workshops, etc., in connection with the proposed electrical 
tramways. 

Kent.—The British Electric Traction Company are about to make 
application to the Light Railway Commissioners for powers to 
construct a light railway from the Lewisham boundary of the Bromley 
district at the top of Bromley Hill to Chelsfield, via Farnborough and 
Greenstreet Green. 

Perth.—All opposition to the tramway provisional order is now 
withdrawn, and this was formally communicated toa meeting of the 
Tramway Oommittee of the Town Council on Saturday. The pro- 
cedure is to be 97 on with the view of having the order sanctioned 
as soon as possible. 

Hongkong.—This English colony is going in for an electric tram- 
way scheme. It is intended to have separate cars for Europeans and 
natives, which will be run independently of each other. The lines 
will be laid on the 3ft. 6in. gauge, and the system will be operated by 
the overhead trolley. 

Liverpool.—During the past fortnight the tramway receipts have 
amounted to £20,252, an increase of £1,068 on the corresponding 
period last year. The mileage was 451,886, a decrease of 5,381. The 
passengers numbered 4,383,167, an increase of 204,262, and the 
vehicles numbered 398, a decrease of two. 

Yorkshire Tramways Amalgamation.—The Yorkshire Electric 
Tramway Construction Syndicate, Limited, have taken over the Léeds 
and Wakefield tramways and the West Riding tramway schemes (the 
area of the latter including Pontefract and Castleford), with the view 
of amalgamating the whole into one scheme, ä 


and Salford. — The agreement between the Manchester 


"^ Manchester 
and Salford iy das in reference to the tramways has now come 


into operation, adding much to the public convenience. Salford has 
taken partial Tape of the linesin Deansgate, and run cars between 
Whitefield and Peel Green by alternative routes. . 


Stourbridge.—A serious collision occurred on the electric tramway 
near Stourbridge on Sunday evening. A tramcar overshot the points 
and ran into another car. Several persons were injured severely, and 
the motorman on one car and two police officers who were among the 
passengers were taken to the hospital badly hurt. 


Middlesbrough.—At a meeting of the Middlesbrough Streets 
Committee on Friday, & recommendation was unanimously 


.to empowering the Corporation to join the Ormeeby, Normanby, and 


Eston Councils in engaging an expert to prepare a scheme for the local 
5 to construct lines of tramways between Middlesbrough and 
ston. 

Hastings. — The Hastings Tramways Extension Bill came down 
from the Lords last week, and was read a first time in the House of 
Commons. It has now been referred to the Examiners, and it is 
stated that, owing to the clause inserted in the House of Lords, there 
will be no opposition to the second reading in the House of Commons 
so long as that clause remains. 


Ecoles.—The Parliamentary Special Committee of the Town . 
Council recommend that, inasmuch as the County Council have 
caused a provision to be inserted in the Manchester Southern Tram- 
ways Bill with r to the widening of the main roads along which 
the tramways wil , a petition be presented against the Bill in 
order to protect the interests of Eccles. 


Johnstone.—Much satisfaction is expressed here at the announce- 
ment that the Town Council have received a letter from Mr. Murphy 
that he is now contracting for plant to proceed with the electric 
tramways between Johnstone and Paisley. He is hopeful the rails 
will be ready in six weeks to allow of the construction of the lines to 
Paisley for the running of the cars to proceed. The definite promise 
of the promoter sets at rest the rumours that the scheme had been 
abandoned. 

Wirral Railway.—It is stated that a contract has been signed 
between the directors of the Wirral Railway Company and the British 
Westinghouse Company for the electrification of the railway on the 
same system as that now so successfully working on the Mersey Tunnel 
Railway. The Wirral Railway, about 15 miles in length, connects 
Liverpool by means of the Mersey Railway with the residential district 
of the Wirral peninsula in Oheshire, West Kirby and New Brighton 
being the terminal points. 

-~ Ashton.—The tramway accounts have just been published, and in 
seven months’ working there is a loss of £1,800. This dates from the 
Wakes week in August last to March 25, when the Corporation 
accounts were made up, and includes interest and sinking fund, and 
also stores. Of course, the accounts include items of expenditure 
which should be really included in the 12 months’ working, such as 
the insurance of men, chief rent, etc. The actual loss on the 
working is about £300, the rest being made up of interest and 
sinking fund, etc. 

Lowestoft.—Marked progress has been made with the construction 
of the electric tramways. The rails are down from Pakefield to the 
bridge, and the crossing werk is well forward. North of the bridge 
the rails extend from the post office to the town hall. The posts are 
erected, the carriers for the trolley wires fixed upon them, and the 
overhead equipment is in progress. It is stated that work will proceed 
night and day shortly, and the contractors look like getting the bonus 
of £§,500 offered by the Town Council for the completion of the work 
by about Midsummer Day. 


Wolverhampton.—On Wednesday afternoon a meeting of the 
Corporation Tramways Committee was convened to consider a oom- 
munication which had been received from the local representative of 
the Lorain Steel Company. The proceedings were private, but it is 
understood that the Lorain Company intend to take the decision of 
the Town Council to a court of arbitration. The committee appointed 
a sub-committee to interview the representative of the company with 
a view to an arrangemént being entered into for the continuance of 
the tram service for the present. 


à 

Hove.—The Hove and Worthing Tramways Bill of the British 
Electric Traction Company was before Mr. Campion, senior examiner 
of Bee Bills, last week for proof of compliance with the Standing 
Orders of the House of Commons, After hearing the parliamentary 
agents, the Examiner certified that Standing Orders had not been 
complied with on the ground that the notices in respect of the 
additional provision in the Bill modifying the original proposals were 
given after the date permitted by the Standing Orders. Therefore the 
Bill will have to go before the Standing Orders Committee. l 


Manilla. —The contractors for the work in connection with the 
Auckland electric tramways, Messrs. J. G. White and Oo., have 
secured a big tramway contract in Manilla, and several of their 
Auckland staff are leaving to take part in the work there. Mr. Reid, 
one of the firm’s civil engineers, will be the first of the staff to go to 
Manilla, and Mr. C. Watson, who has just recently left Messrs. J. G. 
White and Co., has also been engaged for the same work. Probably 


Mr. Turner, who has been in charge of Mesers. J. G. White and Co.'s 


office here, will also go to Manilla.—V. Z. Mininy Journal, 


Halifax.—The subject of adopting a system of electric cars without 
rails, which has been under the consideration of a sub-committee, has 
been deferred till the next meeting of the Oouncil. A 1 to 
extend the tramways to Wheatley has been rejected. In the borough 
accountant’s annual statement the tramways department show an 
income for the year of £61,380, expenditure £60,819, and profit £571. 
The committee are about to carry out the work of doubling the linea 
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from Lee Bridge to Athol Mount, at an estimated cost of £3,520 ; 
"e s ae of the lines on the Boothtown section, at an estimated 
0 , e 


Light Railways.—-Notioes of applications for orders under the 
Light Railways Act have been given as follows: Hove and District 
Light Railways ; AT Railway Company; Oranbrook and 
Tenterden Light Railway ; Harrow. road and Willesden Light Rail - 
ways (and lands); North Somerset Light Sewers Bromley and 
District Light 5 Bideford, Westward Ho, and Appledore 
Railway Extensions; Upper Wharfedale Light Railway; Devon and 


South Hams Light Railways; Barrowford Light Railway ; Central 

Wilts Light way; Portsmouth and Hayling Light Railway; East 

Tii Light Railway ; and West Manchester Light Railways (new 
es). 


Additional Traffic Returns.—Anglo-Argentine, £1,441 increase ; 
Barcelona Ensanche y Gracia, £218 increase ; ona, £184 decrease ; 
Brisbane, £186 increase (month of May, £10,160, decrease £672); 
British Columbia Electric (month of March), groas earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £84 increase 
(month of April, £12,995, increase £1,123) ; Calcutta, £604 increase; 
Oape Town (month of April), receipts £16,003, expenditure £8,313 ; 
Isle ef Thanet Electric, £247 decrease; Mexico Electric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£14 increase; Port Elizabeth (month of April), receipts £4,292, 
expenditure £2,281. 

Leith.—A conference on the pro purchase of the tramways 
W the Corporation was held this week between the Tram- 
ways Sub- Committee and the directors of the Edinburgh Street 
Tramways 9 An offer was made by the sub-committee to the 
directors of ,000 for the whole undertaking. The directors stated 


that this was a very low offer to make for the undertaking in its 
pent eondition, and pointed out that they had no Spporteniy of 
0 ames 


wing what valuation was made in his report by Mr. 
the rt employed by the Town Oouncil. After an exchange of 
views the directors intimated that the offer would be considered and a 
reply communicated. 

Islington.—The Borough Council appointed a deputation to confer 
with the London County Coüncil on the subject of the electrification 
of the tramways north df the Thames. The deputation on Wednesday 
decided to recommend to the Borough Council that having regard to 
the importance of the subject, they think it desirable that the views 
of the other North London borough councils should be ascertained, 
in order that united action might be taken to secure uniformity of 
system. At the next meeting of the Borough Council the deputation 
will recommend the Works Oommittee to convene a conference of the 
North London borough Oouncils to consider the question of the 
electrification of the tramways. 


Blackpool.—The new electric tramway from Blackpool to Lytham 
was inspected by Major Druitt on Thureday last week. The line isa 
trifle short of seven miles in length, and, with the exception of part of 
Ohurch - road, 1 is double all the way. Ten cars of the Liver- 
pool type have been delivered by the British Electric Car Company, 
and this number will be doubled before the season opens. The 
inspector had two objections raised before him—one by a deputation 
who pointed out what they alle to be the dangerous condition of 
the tramway bridge over the railway at South Shore, and one by the 
chief constable of Blackpool who strongly disapproved of the construc- 
tion of the lifeguards on the cars. 


Newport.—The Tramways Oommittee have decided to take a poll 
of the town on the question of a Sunday service of cars. Major 
Druitt, Board of e Inspector, has made an inspection of the 
Chepetow-road and Cross Hands section of the tramway system. A 
car, containing the inspector, who was accompani y several 
members of the Tramways Committee and officials, ran over the newly 
equipped section, which extends considerably over a mile from the 
weighing station in Olarenoe-place to the borough boundary beyond 
the Oroes Hands. Everything went smoothly, and the inspector 
expressed approval of the way in which the line had been laid, and 
with the details of the electrical i i The public service of 
cars over the section has been opened. 


North Wales.— Amongst the applications to be made this month 
to the Light Railway Oommission for orders under the Light Railways 
Act is one by the North Wales and District Light Railway and Electric 
Power Syndicate of Manchester for an order authorising the construc- 
tion of a railway from Pwllheli, the Oarnarvonshire terminus of the 
Cambrian and London and North-Western Railways, to Nevin and 
Porthdinlleyn, a port which at one time it was hoped would become 
the rival of Holyhead. The railway, which it is proposed shall be on 
the ordinary gauge, will be a little over 10 miles in length The 
Mawddwy Railway has been closed for passenger traffic for some few 
years. The company now propose to apply to the Light Railway Com. 
mission for pecuniary assistance for the purpose of putting the perma- 
nent way, bridges, etc., in proper condition, and for renewing the 
rolling-stock. 

St. Helens.—At a meeting of the sub-committee of the Eleetric 
Supply and Tramways Committee, the town clerk reported as to the 
opposition of the Corporation to the South Lancashire Tramways Bill, 
and stated that the committee of the House of Lords had granted the 
South Lancashire Tramways Company rinia powers, for passenger 
traffic only, over the tramways of the ration. The clause as 
amended by the Committee of the House of Lords not being satis- 
factory, it was resolved that the committee be recommended to con- 
tinue the oppos nion in the House of Commons. The committee have 
approved of the Maur apiid 5 A letter m. the 
tramways com with respect the i at 
Eosleston:park and Haydock, and the flooding of F 
and another letter on the general condition of the tramways system, 
were referred to the Highway Committee. 


ore, 


Hamilten.—The Hamilton, Motherwell, and Wishaw tramways 
scheme, on which operations have been rini f carried on for fully a 
year, was expected to be completed within the next few weeks, i. 
announcement being made that cars would be running early in June. 
The extensive power station and car-sheds have been on & site 
near Motherwell, but during the erestaon of the buildings signs of 
sinking of the foundations and cracking in the walls were obeerved, 
Other difficulties, it seems, have now presented themselves. The 
heavy electric plant was being put in, but the engineers, owing to the 
slipping of the foundations, found it impossible to secure their levela, 
Operations are now at a standstill. The engineers of-the company are 
endeavouring to devise a way of overcoming the difficulty, but the 
subsidences are so serious that the commencement of the running of 
the cars will likely be delayed for a considerable period, 


Kirkcaldy.—In consequence of several of the proprietors in 
Whyteecauseway district having objected to the laying of the double 
line of rails in front of their properties, the Tramways Oommittee 
have decided that the route extending through Whytescauseway and 
Wemysefield, which covers a distance of about & quarter of a mile 
and forms a direct communication between High-street and the rail- 
way station, shall not be proceeded with until a provisional order has 
been obtained empowering them to lay the double line. Operations 
in connection with the laying down of the double line in Abbotshall- 
road are, however, being proceeded with, as there are no objections to 
that part of the system, while the remainder of the route, by way of 
Victoria-road and Nairn-etreet to Factory-road, is also to be carried 
out at once, This part of the scheme will provide for direct com- 
munication between the Third Ward and the Public Park, 

Aston.—The District Council have not taken a lesson from the 
city of Birmingham, which has decided to municipalise its tramways. 
On the contrary, the Aston Council have agreed to lease their lines to 
the British Electric Traction Company, having been tempted by the 
liberal offer made to them. Under the arrangement just ratified the 
District Oouncil are, in the first place, to take np and relay the lines, 
the money thus expended to be topaig by annual contributions, capital 
and interest, from the company during the 21 years for which the 
lease is to be granted. The company are to pay the Council a minimum 
rental of £1,000 per annum and the whole of the profits made within 
the district. The company will surrender the deeem; portion of 
the existing leases, which covers three years’ period, and proceed at 
once to;equip the lines electrically on the overhead principle, pur- 
chasing from the Oouncil all the power required to work the lines in 
the district. 

Glasgow.—A rather serious collision between two electric cars 
ocourred here on Saturday night in Argyle-street through a west 
going car failing to catch the points near Queen-street. Eight persons 
were injured, but not seriously. The opening of the first extension 
of the ration tramway system to Olydebank took place on 
Saturday. e through route is from Olydebank to London.road 
terminus—s distance of 83 miles, or a round trip of 174 miles. The 
fare for the journey from London-road to Clydebank will be 4d. The 


‘financial year of the Tramway Department ended on Sunday night, 


but as yet the return has only been made up to Saturday. Exclusive 
of the drawings on Sunday, which were unprecedented for that day of 
the week, the revenue shows an inorease of £38,569, as compared with 
the preceding year, the respective totals being £651,575 and £612,806, 
The number of passengers carried during the year was 176,779,916, 
as against 163,678,190 last year—an increase of 15,101,726. 

Bury.—The inspection on behalf of the Board of Trade of the first 
onpa section of the Corporation electric tramways, from Moorgate 
to the workhouse, took place on Monday, the inspectors being Major 
Druitt for the permanent way and Mr. Trotter for the electric equip- 
ment. The length of the section is about a mile and a half. Every- 
thing was declared satisfactory, and the Mayor and Mayoress fo y 
opened the line a few hours later. Representatives of the local 
authorities of Rochdale, Bury, Heywood, Littleborough, and Royton 
met at Rochdale on Tuesday to receive a sub-oommittee's report with 
rospect to the taking over of the Bury, Rochdale, and Oldham 
tramways. The proposi of the directors of the company that the 
local authorities should take possession of the tramways within their 
districts from July 31 next was unanimously accepted. From the end 
of July until the completion of the purchase the authorities are to pay 
interest to the company st a rate equivalent to the average profits of 
the company during the last two years. The price to be paid for the 
property, etc., it is likely will be settled by arbitration. 

Swindon.—At the last meeting of the Town Oouncil the Lighting 
and Tramways Committee reported the receipt of the sanction of the 
Board of Trade to the borrowing of the sum of £36,294 for tramway 
pur . The town clerk also reported that the Board of Trade con- 
sidered that the próposal of the Oorporation to place two separate 
blocks of concrete, one under each rail, instead of providing one con- 
tinuous layer between the rails, is open to objection, and before giving 
their approval to the plans they would be glad to know if the - 
ration weuld be pereo to modify their proposal in this respect. The 
clerk also read a letter from the engineers recommending that the Board 
of Trade’s requirement should be carried out, and maung that the 
extra cost would be about £1,000. lt was resolved: (1) that the 
plans and estimates be amended so as to provide for a complete conorete 
underbed joining the rail foundations, but so constructed as to allow 
of very little concrete in the centre of track, * down to the full 
thickness of the bed under the rails; (2) that the Board of Trade be 
asked to issue a further sanction to the borrowing of the sum of El, 00 
to cover the increased cost. 

Gosport.—The Gosport, Fareham, and Cosham Tramways Bill 
came before the Standing Orders Committee of the House of Lords 
last week on the certificate of the examiners of Private Bills that 
Standing Orders had not been complied with in respect of the addi- 
tional powers which the promoters asked leave to insert in the Bill. 
Mr, J oka Kennedy, parliamentary agent for the promoters, explained 
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that the additional powers were sought to meet the objections raised 
by the Gosport District Council to a of the tramway, as provided 
for in the original Bill, by the substitution of a short section or new 
tramway. He suggested that with regard to the objection to this 
route, which ostensibly came from owners and occupiers thereon, it 
was the railway company which was really opposing. In answer to 
the Chairman, Mr. Kennedy said he doubted very much whether the 
promoters would go on with the reat of the scheme if this part were 
struck out. They would probably drop the whole scheme, in connec- 
tion with whioh they already been put to considerable expense. 
The decision of the committee was that the Standing Order might be 
suspended in respect of the additional provision. "The Bill will there- 
. fore come before a Select Committee of the House of Lords. 
Davyhulme.—On 5 the Parochial Committee, who also 
compose the Parish Council, had before them the plans, sections, and 
estimates for the construction of the light railways in the townships 
of Stretford, Davyhulme, and Flixton. The proposal of the Stretford 
Urban Council is to construct the lines after leaving the highway at 
Stretford along Derbyshire-lane, Lostock-road, and Oroft’s Bank, and 
will join the South Manchester lines near the Nag’s Head Hotel. As 
these tramways, which are estimated to cost about £44,000, will run 
along the highway from Stretford to Croft’s Bank, they will come 
under the jurisdiction of the County Oouncil. The West Manchester 
tramways will terminate near the S rr in Flixton, near Irlam 
Ferry. They are estimated to cost £72,000. As the members of the 
committee fail to see the utility of the construction of either of these 
systems of light railways they will offer a strenuous opposition, 
especially with regard to the West Manchester, as the lines of the 
latter will intersect and cross the proposed South Manchester tramways 
in Orofts Bank-road. The clerk was instructed at Wednesday's 


meeting to acknowledge the receipt of the plans, and to intimate to 
the Light Railway Commissioners that the Oounoil dissent from the 
proposed construction. 


Exeter.—At last wcek's meeting of the City Council the Chairman . 


of the Electric Traction Committee referred to the tact that the Oor- 
poration Bill had passed through the Committee stage of the House 
of Lords, a result satisfactory to the Corporation and to the large 
majority of the citizens. With regard to the purchase of the present 
trams, the committee had had a considerable correspondence with the 
owners, but they could not agree as to the value, and the report asked 
for authority to employ counsel and expert witnesses for the Board of 
Trade arbitration. The report was adopted. The town clerk further 
reported that the Electric Traction Committee had considered a letter 
on behalf of the opponents of the tramway passing through High. 
street suggesting a modification of the scheme wit LIA to that 
thoroughfare in the laying down of wood paving ins idi, dere 
the nen-adoption of the overhead trolley system, and the reduction 
of the number of cars passing through High-street on Fridays. The 
committee reported that they were unable to recommend the insertion 
of clauses in the Bill to bind the Corporation in the directions indi- 
cated. At the same time the committee recommended the Council to 
give the opposition an assurance that they would consider the points 
when they were raised at the proper time. 

Sunderland.—The financial result of the year's working of the 
tramways undertaking is now published. The total income for the 
year amounted to £59,930, The expenditure was as follows: 
working expenses, £354,065 ; interest, sinking fund, and depreciation, 
£20,131—total, £54,196. The net profit waa £5,733. Oar miles 
travelled, 1,217,957 ; units consumed, 1,335,660 ; units per car mile, 
n ; ngers carried, 15,987,121 ; passengers carried per car mile, 


. e income per car mile was 11'31d.; working expenses per car 
fhile, 6°43d.; interest, sinking fund, and depreciation, 3:8d.; net 


UN per car mile, 1:08d. Percentage of working expenses to receipts, 


7 ; percentage of interest, sinking fund, and depreciation to receipts, 

5; percentage of total Yr erue to receipts, 90 ; percentage of gross 
profita on capital expended, 10 ; percentage of net profita on capital 
expended, 2:2. In the receipts from passengers there was an increase 
on the previous ver of £2,896. There was an increase of £3,346 in 
working expenditure, and £1,284 in interest, sinking fund, and 
depreciation. The capital account shows an expenditure of £258,450, 
while the net revenue account shows that £411 has been transferred 
to compensation (accident) fund, £12,310 to depreciation fund, and 
£5,000 carried forward in aid of borough rate. t year the sum of 
£7,000 was transferred to the borough rate. 

Bradford. —The question of the charge for electric power supplied 
to the tramway department of the Corporation was again under 
discussion at the meeting of the Electricity Committee on Friday. 
The committee have for some time urged that the ld. per unit, 
which has been charged, has not peid, and & report was submitted 
on Friday by Mr. R. À. Chattock, the city electrical engineer, which 
showed a net profit on the committee's working for the year of £486. 
The report also showed & loss on the dealings with the Tramways 
Committee of £486, and the engineer suggested that the charge 
should be increased from ld. to ljd. The total loss on the account 
with the Tramways Committee for the years 1900 to 1903 was stated 
to be £13,520—in 1900 it was £2,747, in 1901 £4,293, in 1902 
£5,994, and in 1905 £486. The engineer also recommended that the 
eharge for electric lighting should be reduced from 44d. to 4d. per 
unit, believing that this will induce the public to make a ter use 
of electric current for lighting Sap pones, e also su in regard 
to current used for motive power that a sliding scale should be adopted 
based on the number of units used. The chairman of the Tramways 
Committee opposed thes ted inorease of price to his committee, 
and said that the cost of lighting should not be reduced at the expense 
of the people who used the trams. After discussion, the recommenda- 
tions ef the engineer were agreed to. 

Cardiff —Ata meeting of the Finance Committee on Friday, the 
Town Clerk made a special report upon the depreciation and insurance 
of tramways. It stated that neither the Tramways Aot, 1870, or the 


| their area, an 


Cardiff Corporation Act, 1898, contained any provision similar to 
those contained in the Oardiff Electric Order, 1891, providing for a 
reserve fund. Section 65 of the Cardiff Corporation Act, 1898, pro- 
vided that expense incurred for or in relation to tramways should be 
id out of the tramway revenue, and that if in any year that revenue 
insufficient the deficiency should be made up out of the borough — 
fund and borough rate. The section, therefore, provided that moneys 
received for or in relation to the use of the tramways should be carried 
to the credit of the tramway revenue, There appeared to be nothing 
in the provisions of the Municipal Oorporation Act (under which the 
borough rate was made) or in the above-mentioned statutes which 
forbade the formation of a depreciation fund out of the surplus revenue. 
In his opinion, however, it would be held that the formation of a fand 
ont of surplus revenue (though not out of the rates) was legal. Darin 
the past few days the Tramways Committee have caused to be affix 
to a number of electric standards in different parte of the town a 
small, red-painted box, labelled Police, which contains a pair of 
guttapercha gloves for the sole use of the constable on duty at that 
5 spot in the event of any live wires falling to the ground. 
e police have been instructed in electrical matters affecting the 
tramcars, each constable being also provided with a book of instruo- 
tions as to how to deal with any breakdown that may occur on his 
beat in connection with the electric trams. The borough engineer has 
been instructed to prepare plans for extensions in the Adamsdown 


district. 


LIGHTING AND GENERAL. 


Commercial Cable Co.—A quarterly dividend of 2 per cent. is 
announced. 

Newton.—The Urban District Oouncil have sealed the agreement 

ith the Urban Electric Supply Oompany. 

Removal.—Mesers. Gabriel aud Angenault have removed from 
Oonnaughi-mansions to 15, Victoria-street, 8. W: 

Mirfield.—The Government are about to place the telegraph poles 
through Mirfield for the new route from Dewsbury to Huddersfield, 

Thirsk.—A commencement has been made with the generating. 
house in connection with the electrio lighting of Thirek and Sowerby. 

Wolverhampton. —The organ in the Queen-street Chapel is to be 
replaced by a modern one, costing about £1,600, which will be blown 
by electricity. 

Worthing.—The School Board have sealed an agreement with the 
Corporation in connection with the supply of electricity to the Sussex. 

Board School. 

Birkenhead.—It has been agreed to give the option to consumers 
of current of a fixed rate of 5d. per unit instead of on the principle of 
maximum demand. 

Dereham.—At a town's meeting on Tuesday it was resolved ‘ that 
it is desirable that efforts should be made to establish a telephone 
system in Dereham." 

Shotton.—The Council are in communication with the Postmaster. 
General with regard to establishing telegraph offices at Shotton, Queen's 
Ferry, and Sandycroft, 

Brussels Telephones.—On June 8 telephonic communication will 


be opened between London and Brussels. The charge will be 88. for 


& conversation of three minutes, 


Exeter.—Satisfactory progress is being made with the new electrio 
light station. A propo to expend £1,692 on mechanical stokers 
has been referred back to committee. 


Southsea.—Ohrist Ohurch (Congregational) is now closed for 
thorough renovation, the installation of the electric light, and new 
heating apparatus. The total cost will be £1,000. 

Agency.—Messrs. Hiskie, Borman, and Co., 22, Billiter-atreet, 
London, E.C., have been appointed sole agents in the United Kingdom 
for the Dürener Metallwerke Act.-Ges. of Düren (Rheinland). 

Islington.—At to-night's meeting it will be pro that the 
contract with the British Insulated and Helsby Cables, Limited, for 
laying mains in the Hornsey and Canonbury districts be sealed. 

Merthyr.—After July 1 the Merthyr Electric Traction and Lighting 
Company pro to alter the terms for the supply of eleotrio light in 
to offer to supply at a maximum average rate of 44d. 
per unit. 

Bangor.—The City Council have decided to expend £87 for laying 
a new cable to the new municipal buildings, and will apply for sanc- 
tion to borrow another £1,000 to cover future expenditure on maius 
and services. 

Barnstaple.—The question of lighting the music hall and the 
centre of the market with electricity has been referred to Mr. 
Trentham, the Council's consulting engineer, and he has been asked 
to prepare specifications. 

London Lighting.—Now that the installation of the electric light 
in Commercial-road and Limehouse are complete (it a Agra to 
complete the Burdett-road portion), there is an unbroken line of elec. 
tris lighting from Ilford to Kew. 

St. Helens.—The Electric Supply and Tramways Oommittee 
propose to extend the generating station and to erect gas plant for 
the par pose of supplying the motive power for the new machinery 
required by the increasing demand for energy. 

Halifax.—From the last financial statement by the borough 
accountant (Mr. James Nicholl) it 1 85 that the electricity depart- 


ment during the year ended March 31. 1903, had an income of 
ie e expenditure amounted to £24,183, leaving a profit of 


Hammersmith.—The Electricity and Lighting Committee reported 
on Wednesday that 15 additional consumers had been connected, 
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representing a maximum of 558 8-c.p. lamps ; three consumers had 
been disconnected ; and the total number of consumers ncw taking 
current from the mains was 1,260. 


Paris-Rome Telephone.—This line will be formally inaugurated 
on June 7, and will probably be continued to Naples during tbe 
resent summer. The Italian Government has decided upon an 
installation at Ferrara of the Brune-Turchi system of simultaneous 
telegraphing and telephoning on the same wire. 


Clydebank.—The Clydebank electric power provisional order 
expires in August. The Town Oouncil are at present building a 
relie destructor. At Wednesday's meeting of the Joint Wards 
Committee it was agreed that the Town Oouncil be asked to carry 
out in its entirety the terms of their provisional order. 


Newark.— We understand that a preliminary agreement has been 
arrived at between the Urban District Council and the Derby and 
Natts Electric Syndicate, Limited, with the proviso that in the event 
of purchase the amount paid for public lighting shall not be taken 
into account in calculating the value of the undertaking. 


St. Marylebone.—It is stated that the Electric Supply Com- 
mittee, acting under the advice of Mr. Asquith, K. C., hope to be able 
to overcome the objection of the Finance Committee of the London 
County Council in respect of the loan necessary to complete the 

urchase of the local property of the Metropolitan Electric Supply 
Company. | 

Aberdeen —The Gas and Electric Lighting Committee, after con- 
sidering a roport by Mr. Dyack, burgh surveyor, and Mr. Bell, 
electrical engineer, showing the cost of a proposed subway from Orown- 
street to Holburn-street for electrical purposes similar to that in 
Crown-street, decided to adopt the Justice Mill-lane route, estimated 
to cost 26, 700. 

Croydon.—Extensions are to be carried out at the estimated total 
cost of £1,780, £130, and £400. The Electricity Committee have 
appointed a Visiting Sub-Committee, consisting of the chairman, vice- 
mR ane Aldermen Joslin and Thrift, Councillors Bishop, Johnston, 
and Rogers, to visit the works periodically as they may arrange during 
the next six months. l 

Glasgow.—Mr. Donald A. Matheson, engineer-in-chief to the 

Caledonian Railway Company, bas designed a large steel octagonal 
column, 50 of which will be used in connection with the extension of 
Glasgow Central station. The contract for constructing these, as well 
as for roofing the extended station, has been given to the Motherwell 
Bridge Company, Limited. 
. Newoastle.—Mr. F. H. Holford, property surveyor, last week 
submitted to the Finance Committee a report as to electric lighting 
of public buildings belonging to the Oorporation, or buildings over 
which that body has control. Mr. Holford’s suggestion that the 
Tramways Committee be asked to supply the town hall with the 
electric light from the power station was adopted. 

Colohester.—The olectrical engineer's last report contains the 
following partieulara: output of electricity in units during April— 
1903, 22,082 ; 1902, 12 849; 1901, 7,853. Number of consumers at 
end of April—1903, 355; 1902, 264; 1901, 172. Total number of 
8-c p. lamps connected — 1903, 22,527 ; 1902, 15,640 ; 1901, 12,526. 
The net profit on the quarter's working was £357. 6s. 5d. 

Stockport.—The National Telephone Company have applied for 

ermission to lay underground telephone wires within the borough. 
The reply given by the Municipal Telephones Committee is that, in 
the opiaion of this committee, no proposal for laying underground 
wires should be considered unless accompanied by a substantial 
reduction in the charges of the National Telephone Company." 

Bolfast.—The rates for electric current have been fixed as follows 
as from July 1 next: for current used for domestie lighting a flat 
rate of 4d. per unit, and for lighting current to other consumers 6d. 
for initial hour demand and 13d. per unit for subsequent hours; 
churches to have the aption of a flat rate of 5d. or ordinary lighting 
rates—viz.: 6d. and 13d ; current for other purposes than lighting, at 
24d. per unit for initial hour and 1d. per unit for subsequent hours. 

Bedford.—The electric light works are now working at the top of 
their capacity, and £600 is to be spent on applying mechanical 
draught to five of the existing boilers. The Corporation had made a 
profit of £173 on the undertaking during last year. It has been 
decided to put up another 15 public arc lamps at an estimated cost of 
£600, and it is expected that the arc lamps will give improved lighting 
and save £150 a year. Sixty-two public gas lamps are to be displaced 
by electric incandescent lamps. 

Gillingham.—The Urban District Council have adopted 6d. as the 
charge for power per unit for one hour per day maximum demand, and 
1d. per unit for all current consumed in excess. The former charge of a 
flat rate of 5d. per unit to public places of worship will be continued. 
Mr. Trentham has been asked to report upon the proposed laying of 
mains to Gillingham Pier in order that power can be supplied for 
electric cranes. Types of a single-arm standard and of à three-light 
standard have been adopted for publie lighting. 

Stock Exchange.—Applications have been made to the Stock 
Exchange Committee for the appointment of a special settling day 
in British Electric Transformer Company (1903), Limited, 30,390 
6 per cent. cumulative preference shares of £1 each, 7s. paid, Nos. 1 
to 30, 590, and 9,114 ordinary shares of £1 each, 7s. paid, Nos. 110,001 
to 119,114; and for quotation of Primitiva Gas and Electric 
Lighting Company of Buenos Aires, Limited, further issue of £25,000 
4 per cent. first debentures of £100 each, Nos. 5,251 to 5,500, in the 
official list. 

Portsmouth.—The Electric Lighting Committee in their report on 
the last year’s working, state that the capital account now stands at 
£218,000 ; the income for the year was £35,455, as against £32,295 
last year. The expenditure amounted to £21,074, as against £17,598 
lest year, and the profit was put down at 28, 185, compared with 


£4,000 last year. It has been decided to place £2,000 to reserve and 
psy £1,000 towards the relief of the rates, carrying £185 forward to 
next year's account, but we learn that the question of the disposal of 
the balance is likely to be reopened. 


Middlesbrough.—The Electric Lighting Committee on Wednesday 
resolved to extend the electrio lighting mains to Linthorpe and Grove 
Hill. The cost for the Linthorpe extension was estimated by the 
engineer, Mr. H. Taylor, at £2,050, aud for the Grove Hill extension 
£1,490. About 1,000 yards of distributor cable are required, which 
will cost about £500, and thus bring up the total to about £4,000. 
The revenue of the past month had amounted to £561, the cost to 
£297, and the ‘profit had been £264. There were at present some 
34,700 lamps connected, whilst 2,500 more were on order. 


Bolton.—The output of electric current for the past year has been 
5,800,000 units, an increase of 681,000 units upon the previous year, 
a large portion of this being used for power purposes. There has been 
an actual decrease in the current used for ablic auipi. The year's 
revenue has increased by £3,893 to £33,692, and the gross profits by 
£5,488. Out of a gross profit amounting to £20,807, £4,500 has been 
contributed to the relief of the rates, making a total of £11,208. Last 
year the total cost of production came to 959d. per unit, which was a 
record for the United Kingdom, and this has now been reduced to 
':818d. The committee have decided to reduce the charge for current 
to 4d. per unit. | 


Dundee.—Mr. H. Richardson, A. M. I. E. E., in reporting upon the 
extension of mains in the central area, recommends that the whole of 
the rubber distributors and iron pipes be taken up and replaced by 
stoneware conduits with new cable, and estimates the cost of this 
work to be £9,843. 12s. The committee have approved of this report 
and directed accordingly, the cost of the same to be spread over a 
number of years, as the Finance Committee may direct. The esti- 
mated revenue of the electricity department is £27,221. 12s. 8d., and 
the expenditure £27,120, showing a surplus of £101. 12s. 8d. The 
income from the sale of current per meter is placed at £14,511. 13s. 7d., 
and for power at £808. 2s. 8d. ; while from the tramways department 
for current the revenue is given at £10,625, and for public lighting at 
£1,066. The cost of generating the energy is put at £10,145 (£5,171 
for coals) ; distribution, £3,269 ; public lighting, £400 ; rents, taxes, 
rates, &c., £5,046 ; management, £1,260 ; interest and sinking fund, 
£9,000. The rates for current will be the same as last year— vix. : 
4d. per unit up to 10,000 units and afterwards 3d. per unit, while the 
charge for motor power is 2d. per unit. 


Crewe,—The report of Mr. H. H. Denton, chief eleetrical engineer, 
presented on Wednesday, gives details of the working of the second 
year of the Oorporation’s electrical undertaking. The gross income 
was £5,382, and the total expenditure £2,250, leaving an amount to 
carry to net revenue account of £3,131, which represents a working 
profit of rather over 7 per cent. on the capital expended to end of 
year. . Notwithstanding that £590 more than last year has been paid 
to interest and sinking fund, a substantial surplus of £721 is shown, 
which, added to last year's balance, makes the surplus amount stand 
at £1,670. The average price obtained from private consumers 
equals 3°90d. per unit. Last year the price obtained was 
406d. The total output from the stations was 353,928 
units, against 310,505 last year; 132,035 units have been 
sold to consumers, and 221,203 for street-lighting purposes. The 
increased units sold for private consumption was 4,055, and for public 
lighting 58,668. The works costs have been reduced from 101d. to 
"94d., and the total costs (including interest and sinking fund, which 
is represented 3 per unit) to 1:26d. A reduction of 11d. per 
unit sold has been made on the total works cost of last year. 
ee interest and sinking fund the total cost is 280d. per 
unit sold. 


York.—The question of providing a siding from the existing siding 
at Foss Islands on to the Electric Light Oommittee’s bunkers so as 
to facilitate the delivery of coal immediately in front of the boilers is 
under consideration. The Electric Lighting Committee and the Streets 
and Buildings Committee recently received a suggestion from the elec- 
trical engineer that Gillygate, Clarence-street, and Haxby-road should 
be lighted by electric arc lamps, similar to those on Foss Islands-road, 
at a cost of £12. 10s. per lamp per annum. The committee resolved 
that the Lighting Sub-Committee of the Streets and Buildings Com- 
mittee inspect the two new arc lamps on Foss Islands-road, and if, in 
their opinion, they are satisfactory, two or three of the lamps be fixed 
in Deansgate, as required, and that the question of the lighting of 
Gillygate, etc., stand over until the Lighting Sub-Committee have had 
an opportunity of forming an opinion as to the merits of the new arc 
lamps. The revenue account for the year ended March, 1903, together 
with the report of the electrical engineer, will be presented to the 
Council in July. The Yorkshire Daily Observer understands that the 
amount of electricity which has been sold during the year is over 
200,000 units more than in the previous year, and that the greater 
proportion of this increase had been sold to public consumers, only a 
slight proportion being due to public lighting. The number of public 
lamps is the same as last year, and on this point the engineer remarks 
that in consequence of there being no increase in the public lamps— 
a festure which is to be deplored, considering that the Corpora- 
tion do not own the gas supply—there has only been a small 
increase in the units sold on the arcs. The number of consumers is 
about 116 more than last year, the increase being about 43 per cent. 
The plant is doing nearly full work, and in view of the increased 
pressure for the coming winter, the committee are requested by the 
engineer to push forward the contractors who are building the exten- 
sions. The capacity of the existing plant is 20,000 8-c.p. lamps, and 
there are now 44,500 8-c.p. lamps connected. The statistical tables 


appended show that the income per unit is 2°173d., while the cost is 


2°947d., a slight loss per unit. The balance-sheet prepared by the 
city accountant shows a deficit of £799. 17s. 5d. | 
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London dasette.— A general meeting of the British Electric Street 
Tramways, Limited, will be held at Granville House, Arundel-atreet, 
Strand, London, W. C., on Tuesday, June 30, at 11 a. m., to receive 
liquidator's T A receiving order has been made out in the estate 
of B. G. Hodges, electrical engineer, 23, Orown-street, Derby, on 
debtor's petition. The first meeting in the estate of the same will be 
held on June 11, at 12 noon, at the official receiver’s offices, 47, Full- 
street, Derby ; and the public examination on July 14, at 11 a.m., at 
the Court House, 20, Peter’s-churchyard, Derby. 


Dalkeith.—A petition was presented at the Dean of Guild Court 
at Dalkeith recently for a warrant to erect an electric generating 
station in Oroft-street on a site which formerly belonging to the 
Dalkeith Ironworks. The applicants were the Electric Supply Cor- 

ration, Limited, Salisbury House, London-wall, Londor. Provost 

hisholm and Bailie Dalgleish, the presiding magistrates, approved 
the plans. This Corporation will suppiy the electric light for illumi- 
nating streets acco ing to the agreement made between Messrs. 
Crompton and Co. and the Dalkeith Town Council, and will also make 
arrangenients for private lighting in the burgh. 


Kendal.—The Electricity Committee's statement covers 74 months’ 


actual dp es the plant. The total receipts on revenue account 
amount to £659. 4s. 7d.; expenditure, £379. 1s. 2d.; gross profit, 
£180. 5s. 51. Bank interest and commission absorbed £342. 14s. 3d., 


leaving, along with £28. 1s. 8d. brought forward from last year, a 
deficiency on this department of £190. 128. 6d. The expenditure on 
capital account this year on buildings, machinery, accumulators, 
mains and services, transformers, and electrical instruments amounted 
to £3,587. 13s. 8d., bringing the total expenditure on capital account 
up to £10,926. Os. 5d. The total number of consumers on the books 
was 72, and the total number or equivalent of 8-c.p. lamps connected 
was 3,200. . 

Swansea.—From the accounts for the second year's working of the 
electric lighting station for the year ended March 51, it appears that, 
while in the previous year the capacity of the plant was equal to 
525 kw., it is now 1,725 kw. The maximum load in the 1902 report 
was 423 kw., and this year 547 kw., or an increase of 124 kw. The 
reepective numbers of equivalent 8-c.p. lamps are 25,165 and 42,112 

or a gain on the year of 18,946. The units sold per last report 
` amounted to 319,215, as against 578,182, showing a gain in this of 
258,957. In the first year's working there was a deficit of £349 
without including any sum for sinking fund, though a debt of £642 
had been wiped off. Really speaking, there was, therefore, a net 
profit of £292, excluding sinking fund. The second year's working 
Mie a show no deficit after providing for interest and sinking 

und. 

Luton.—The Electrical Engineer in his last report states that since 
April 24 last 7,165 units had been generated—an equivalent to 189 
8-c.p lamps connected—making a total of 99 consumers with 7,266 
lampe and 11 motors of 38 h.p., and at present about 830 additional 
lamps and seven motors of 16 h.p. were being wired. He also reported 
that the number of units generated shows an increase of 116 per cent. 
over the number generated during the corresponding period of last 
year. The deficit of the electric light works will be reduced to £765, 
according to this year’s estimates, The sale of 140,000 units at an 
average price of 4d. is estimated to produce £2,360. On the other 
hand, the interest on loans and sinking fund establishment amount to 
£1,752 ; generation costs £728, management expenses £341, rates 
and taxes £147, and other items make the total expenditure £3,200. 
An extension of cable at £80 has been agreed to, and further exten 
sions are under consideration. 

Finchley.— The chimney at the electricity works is completed, 
also the boiler foundations. The engineer has passed most of the 
plant remaining for delivery, and has settled the details of con- 
struction of the staging for the battery. Mains have been laid in 
the following streets: Station-road, Regent's Park-road, Long-lane, 
Oyprus-road, Hendon-lane, Ballards-lane, Dollis-a venue, Nether- 
street, Alexandra-grove, Moas Hall-orescent, Moss Hall-grove, Thyra- 
grove, Great North- road, and Woodeide Park-road. The Council at 
their last meeting agreed that, as an alternative to the 6d. and dd. 
maximum demand rate, a flat rate of 43d. per Board of Trade unit be 
fixed. The application of the Post Office authorities for permission to 
open the Great North-road at the entrance to Bishop’s-avenue for the 
laying of a telegraph cable has been granted, subject to satisfactory 
arrangements being made between the Council's surveyor and electrical 
engineer as to the position of the Council’s electric lighting mains. 


West Bromwich.—The second annual report of the electrical 
undertaking by the borough engineer (Mr. Wray) states that the total 
number of units sold during the 12 months was 285,848, against 
62,894 units sold to March 51, 1902. The supply to the tramways 
commenced Dec. 19, 1902, and the monthly output for traction pur- 

es had increased from 6,720 to 42,665. Considerable extensions 
ad been made to the generating plant, bringing the total capacity up 
to 650 kw. The maximum load on the station occurred on Jan. 31, 
1903, and amounted to 568 kw., and the total works cost was 1:81d. 
per unit sold, as compared with 4°48d. per unit last year. The number 
of consumers wired by the department during the year was 53, at a 
cost of £799. 9s. ld. The demand for traction was still increasing, 
and the committee anticipated that the total traction output during 
the next 12 months would amount to between 600,000 and 700,000 
units. The liabilities amounted to £44,824. 14s. 3d., and there was 
a deficit on the year’s working of £435. 12s. 2d. 

Snowdon's Improved Protractor.—Amongst the exhibits at the 
Royal Institution last Friday an improved circular protractor by Mr. 
F. Seaton Snowdon attracted considerable attention. The instrument 
is divided into four quadrants, on one being given the sines and 
cosines, on the second the tangents and co-tangents, on the third the 
secants and co-secants, and the fourth the versed sines and coversed 
sines of the angles. The circle has a diameter of Bin., and the figures 


are large and distinct. In order to obtain the largest available space 
for the figures they are arranged in two concentric rings, those for the 
odd numbers (ldeg. to 89deg.) being placed in the outer ring, and 
those for the even numbers (2deg. to 90deg.) in the inner ring. A 
small scale on the bar of the instrument reads from the centre ; on 
one side millimetres are marked, and on the other eighths and tenths 
of an inch. The habitual use of these instruments by engineer 
students, naval cadets, and draughtsmen generally would probably 
so accustom them to seeing the ratios of the angles they are dealing 
with as to ultimately learn them by heart. Certainly a good deal of 
time and worry is saved by these applianses. 


Portsmouth Telephones.—The Portsmouth Corporation Telephone 
Committee have received a report by Mr. C. M. Gardner, manager, 
stating that the original estimate of Mr. Bennett was for 1,200 sub- 
scribers and 40 public telephone lines at £19. 10s. (£24,180), and 
300 partially completed lines at £8 (£2 400)—a total of £26,580. The 
number of lines completed to date was 1.152. The loan granted by 
the Local Government Loard was £25,500. The estimated cost to 
complete the 88 lives was £200. The amount expended on lines and 
spares was £25,507. The managers suggested a further extension of 
760 lines, making 2,000 lines iu all, at the following cost: 420 new 
lines at £18. 12s. 6d., £7,822. 103.; 60 inside extensions at £5, 
£300 ; 280 spares completed at £10. 12s. 6d., £2,950—a total of 
£11,097. 10s.; to which is added for preliminary expenses and build- 
ings £573. 12s. 10d., and contingencies’ £328. 17s. 2d.—a grand total 
of £12,000. This amount would cover the cost of opening exchanges 
at Titchfield, Rowland's Castle, Waterloo, Lee-on-the-Solent, Hayling, 
and Warblington, should sufficient subscribers be obtained. The com- 
mittee subsequently resolved to recommend that application for sanction 
to borrow a further sum of £12,000 be made. To Mr. Gardner’s 
ability and energy is due much of the success of the system, a result 
which has not been won without an arduous and uphill fight. 


Clinker from Destructors.—At Wednesday's meeting an interest- 
ing report of the borough electrical engineer, Mr. A. J. Fuller, came 
before the Fulham Council. The engineer estimated that during the 

ear about 13,000 tons of clinker would have to be dealt with. 
keci 1,000 tons for the brickmaking, this leaves 12,000 tons. 
He had accepted offers for 2,000 tons (about 3,000 cubic yards) of 
clinker from 24in. to lin. at 1s. 6d. per ton, and for 2,000 tons of 
clinker from lin. to fin. at 11d. per yard. There was a further offer 
of 9d. per ton for 8,000 tons of Hoth sizes, which he recommended 
should be accepted. He also strongly urged the immediate erection of 
clinker crushivg and sifting plant, capable of dealing with at least 
60 tons per day. This he estimated to cost £600, which sum would 
rovide the machinery, buildings, foundations, and motors for driving. 
Phe same plant could also be utilised without further expenditure for 
mortar making. Assuming that the above-named 12,000 tons be dealt 
with at the rate of 40 tons per 300 working days he reckons the 
expenses at £30 for interest and sinking fund on the £600, £30 for 
depreciation, £150 for two labourers, and £88 for current for motor = 
. Taking as a basis this year's contracte, the income would be: 
2,000 tons at ls. 6d. per ton, £150; 2,000 tons (5,000 yards) at 
lld. per yard, £137 ; 8,000 tons at 9d. per ton, £300; which would 
leave a profit of £289. The Destructor Committee fully endorsed 
this report, and recommended tbat a plant be purchased at £600, and 
also that a clinker weighing and recording machine be obtained in 
accordance with a design submitted by the borough electrical engineer 
at £54. 10s. 

Liverpool —The city lighting engineer in a report to the Electric 
Power and Lighting Committee in reference to the electric lighting 
of the whole of the tramway routes of the city and other main thorough- 
fares, states that the total road mileage of tramway routes is 574 
miles, four miles of which are already electrically lighted. In dealing 
with these roads, it would be desirable from every point of view to 
utilise the tramway poles where they exist and are available. 
These are fixed at an average distance apart of 40 yards, which 
would necessitate approximately 2,054 lamps over the entire 
tramway routes. Trampoles do not exist over the whole of the 
tramway routes, and it is estimated that 508 electric columns 
would have to be provided. In about four miles of streets, which the 
enfíneer considers are principal thoroughfares, in addition to the 
tramway routes, lamps might reasonably be placed at an average 
distance apart of 55 yards, which would necessitate approximately 
145 lamps. The cost would be as follows—viz.: wiring and equipping 
lampe, switches, etc., on 1,546 trampoles, at £77 each, £119,042; 
wiring and equipping lamps, switches, etc., on 653 electric lamp- 
pillars, at £84. 10s. each, £55,178. 108.—£174,220. 10s., credited by 
cost of 5,278 gas lamp-pillars, etc., discontinued, at £1. 5s. each, 
£4,097. 1Cs.—total first cost, £170,123. Annual cost of 2,199 lamps 
at £16. 12s. each, £36,505. 8s., credited by present cost of gas- 
lighting, £8,856. 5s. 1d.—total additional cost, £27,647. 2s. IId. 
The resident engineer states that if this scheme were carried out in 
its entirety it would be necessary to add, say, 2,000 h.p. to the gene- 
rating plant in the stations, and to lay additional street mains in 
advance of the usual extensions for ordinary supply purposes. The 
capital expenditure necessary for the above plant and mains would 
amount to £50,000. 

Bradford.—The Electricity Committee have resolved to increase 
the charge for current supplied to the Tramways Committee from 1d. 


to IId. per unit, and to allow lighting consumers to have current at 


4d. per unit instead of 44d. Mr. R. A. Ohattock, the city electrical 
engineer, in his report on the financial position of the work points 
out that the profit during the past year has been £486. 16s. 3d. He 
believes that & reduction of 1 7 r unit would stimulate the demand 
for current, and would therefore be justified, though it would mean a 
reduction on receipts to the extent of £4,015. 4s. 7d. The present 
system of charging for such private power was very unsatisfaotory, as 
it did not distinguish sufficiently between the customer who ran a 
heavy load all day and one whose load was light compared with the 
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power he was able to take at any moment. Whereas in 1898 the 
current taken for private motive power 205,243 units, the quantity 
taken last year was 1,900,034 units, yet the receipts per unit had 
fallen off from 2:179d. to 1:162d., which showed that the scale wanted 
revising. The fairest way would be to fix a sliding scale, lessening 
in proportion to the amount of electricity consumed, and the effect of 
which would be to increase the average rate per unit sold from 1°162d. 
to 1:588d., bringing in an additional £3,367. 58. ld. a year, which 
might be placed against the suggested reduction of 4d. to lighting 
consumers. The cost of the current supplied to the Tramways Com- 
mittee was 1°019d. per unit on an output of close on 6,000,000 units, 
the loss to the electricity department being ‘019d.. or a total of 
£489. During the past four years the department had sustained a 
loss of £13,500 in supporting the tramways, and this loss had really 
been made good by the lighting consumer. He considered that 1jd. 
was & fair and proper charge, and that having regard to the fact that 
the Eleotricity Committee had to pay all the standing charges and 
up-keep charges on the tramway feeder cables, it was impossible for 
the tramway supply to be given at a less figure. 


King's Lynn.—The annual balance-sheet of the municipal electric 
light undertaking, prepared by Mr. J. Pilling, the borough electrical 
engineer, Shows a steady and satisfactory progress for the 12 months 
completed on March 31, 1903. In the previous year the accounts 
showed a deficiency of £793. 5s. 7d. The deficiency for the past year 
works out at only £47. 1s. 2d., after substantial amounts have been 
written off for princpal and interest. The total works cost amounted 
to £1,961. 4s. 11d., or 1:457d. per unit generated ; a reduction of 
working expenses as compared with the cost of 1°747d. per unit for 
the year ended March, 1902, when the working expenses on a smaller 
output amounted to £2,087. 18s. 4d. 1 past year the street 
lamps cost £228. 9s. 7d., as compared with £248, 28. 5d. for the 
previous year; interest absorbed £1,331. 14s. 4d., as compared 
with £1,119. 6s. 5d. for the preceding 12 months; while the principal 
paid off was £1,580, an increase of £270 on the amount devoted to 
the reduction of capital in 1902. The total expenditure, therefore, 
amounts to £5,101. 8s. 10d., or 3°788d. per unit generated, against 
£4,765. 7s., or 5°988d. per unit for 1902, The income has risen from 
£3,972. 1s. 5d. to £5,054. 7s. 8d., the latter amount being comprised 
of the sale of 115,499 units at 4:89d. (£2,354. 17s. 4d.) ; 2,000 units 
by contract at 2 62d. (£21. 17s, 6d.) ; and 25,715 units at power rate 
(£262, 11a. 6d.)—a total income, from private sources of £2,639. 
6s. 4d., as compared with £1,837. 8s. 5d. for the year ended March, 
1902. For public lighting, 179,961 units have been used at a charge 
of 2°35d. per unit, bringing in £1,762. 10s. 5d., compared with 
193,405 units at 2°06d., £1,063. 15s. 11d. for the preceding year. 
The tota] number of units sold therefore reaches 323,175, as against 
286,679 for the previous year, and the average price obtained, 5°27d. 
per unit, brings in an income from sales of £4,401. 16s. 9d., as com- 
pared with £3,501. 4s. 4d. for the previous 12 months. To the 
amount named are to be added receipts for street lamps (£228. 
9a. 7d.), meter rents (£128. 3s. 2d.), and profit on fittings (£295. 
18s. 2d.), the two latter showing substantial increases. 


Hackneyi—At the last meeting of the Borough Oouncil, a joint 
report was submitted by the Electric Lighting and Public Health 
Committees on a proposal by Mr. G. Cotching, of Hartclitfe, Higham 
Hill-road, Walthamstow, to lease a certain portion of the land adjoin- 
ing the electricity works at Millfields for the purpose of erecting 
buildings and plant for the manufacture of brieke, slabs, etc., from 
the clinker resulting from the operations of the refuse destructor. 
The committees recommended the Council to enter into an agreement 
with Mr. Cotching on the terms and conditions which they had 
Ar It is proposed to let a plot containing 1 acre 3 roods 8 poles 
on a 21 years’ lease at a rental of £144 per annum, which is at the 
rate of £80 an acre, the lease to be subject to the consent of the 
Local Government Board or any other authority whose consent may 
be necessary. If the land should be required for purposes of Public 
Health Act the lease may be determined by 12 months' notice, such 
notice not to be given until after the expiration of seven years, and 
lessee may remove buildings and plant, but not railways. The lessee 
will pay taxes, rates, and assessments, not carry on business so as to cause 
a nuisance, and indemnify the Council against claims for damages on 
account of infection. He will erect buildings and machinery for the 
manufacture of bricks, slabs, and other articles from clinker, the plans 
to be approved by the Council, and make and repair necessary roads, 
including approach from Millfields-road, and fence the land to the 
approval of the Council. He will also construct the necessary rail. 
ways on the side, and have the right to use & defined portion of the 
wharf for loading and unloading barges, but not to store goods. All 
clinker, flue dust, and fine ash will be removed as drawn from the 
furnaces, and all labour and skips provided, except that the Council's 
men will draw the clinker into the skips. The Council, on their part, 
will allow the lessee to use their crane when not in use by them, the 
Council to provide crane attendant at 9d. per hour and to be paid 3d. 
per unit for power sypplied to crane. A minimum charge of 1a. for 
each occasion the crane is used. They will also lay cable to works 
and supply power at lid. per unit—lighting at the ordinary rate. It 
wae stated that the arrangement if carried out would mean a saving 
of £2,000 a year. The Council was counted out during the discussion, 
so that the matter must come up again. 

Eastbourne.—Mr. John Allcock, the borough accountant, in bis 
report un the Corporation electric light undertaking, states that the 
total income for the year on revenue account, after making due pro- 
vision for allowances and bad debts, etc., amounts to £17,808. 
lls. 9d., and the total expenditure on the same account is £7,261. 
158. 5d., leaving a gross profit of £10,646. 18s. 4d. After defraying 
the interest and contribution for redemption of debt out of the above 

rofit, there is a net surplus amounting to £2,814. 2s. 9d. This had 
added to the profit of the previous years, and the amount to 
the credity of this account is now £7,892, 12s. Ad., as shown 


in the balance-sheet — viz., £5,892. 12s. 4d., to the credit of 
revenue account, and £2,000 to the credit of depreciation fund 
account. Since the last annual report stock had been 
issued to cover the borrowing powers of this committee in respect 
of the new works at Roselands; the amount sanctioned by the Local 
Government Board was £52,787. It was a condition of the sanction 
that the proceeds of the sale of the old works and machinery should 
be deducted from the capital to be borrowed. The old works were 
sold for 6,000, and the sale of the machinery realised £1,504. It 
must be noted that in these accounts the reduction in the price of 
electricity from 74d. to 64d. only applies to the half-year ended 
March 31, and also that this account in the future will be placed 
under contribution for the whole of the capital raised for elec- 
tricity purposes, inasmuch as the permanent borrowing has 
now taken place. The loss of revenue for the half-year ended 
March 31 last, by reason of the reduction in the charges for 
electricity, is, in round figures, £1,600. The contribution for sinking 
funds, dividends, and bank interest for the past year was 27, 782; 
the charge in this respect in the future will be £9,057, or an extra 
charge on this account of £1,325; add loss by reduction in price of 
electricity, in addition to that already borne, £800—total, £2,125 ; 
deduct increased profit on arc lighting, £520 ; estimated reduction in 
profit fur year ending March, 1904, os compared with the same period 
for 1903, not taking into consideration any increase in the number of 
consumers, or the necessary expenditure to supply them, £1,605. 
Application will be made for sanction to borrow £35,650 for motor 
"buses, etc. | l 
Southwark.—The special committee appointed to enquire into the 
administration of the electric light undertaking have made their report. 
They stated that it appeared that in the first year of the andectaking 
the price charged for the current supplied was somewhat below the 
average, which, however, had been rectified. The committee were of 
opinion that greater efficiency could be secured by a rearrangement of 
the clerical work connected with the undertaking. The work of 
recording and issuing the quarterly accounts might more satisfactorily 
be done in the borough treasurer’s office, and this suggestion had 
subsequently met with the approval of the Government auditor. It 
appeared that the late Newington Vestry at first planned an installa- 
tion capable of supplying a maximum of 10,600 lamps at 8 c.p., but 
after obtaining particulars of metropolitan and provincial undertakings 
it was felt that the wiser plan would be to provide for probable future 
developments by erecting a larger station, notwithstanding that this 
would necessarily :nean postponing the time when the undertaking 
might be expected to be financially a success, The committee desired to 
point out the steady growth of the undertaking. In September, 1900, 
there were 15,290 8-c.p. lamps connected, from September, 1900 to 
1901, there was an increase of 5,502 8-c.p. lamps, and from 1901 to 
1902 the increase was 5,774 8-c.p. lamps. The increased demand 
since September last to April 20 this year was 2,444 g. c. p. lamps. 
With the increase of the output there was a decrease in the cost of 
produetion per unit. The committee suggested that the year 1901-2, 
when the deficit arose, was altogether an exceptional year, and that 
the year 1902-3, for which the accounts have just been issued, was a 
return to a more normal condition of things. The present position of 
the undertaking approximated to the anticipations of the late Newington 
Vestry when they put down the larger in preference to the smaller 
installation, but the second extension made at the beginning of the 
Council's existence has not yet been justified by the results. Since 
the appointment of the committee certain economies had been effected 
in the generation of power, with material results in the financial 
position of the undertaking for the past year. It is suggested that 
the Electric Light Committee should take into consideration the 
question of adopting a system of canvass by payment of commission te 
installers on introducing new customers. "They submitted various 
recommendations tending to promote better administration. 
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PROVISIONAL PATENTS, 1903. 


May 22. 

11698. Improvements in self-regulating systems for electric 
light and power. Sydney Elliott Page, 28, New Bridge- 
street, London. (Abraham Sandford Adler, United States.) 
(Complete specification.) 

11704. A new or improved demand indicator for eleotrioal 
purposes. Frank Wyatt, 45, Lorne-road, Stroud Green 
London. 

11706. Improvements in electrical switch apparatus, John 
William Jones, 13, Dornton-road, Balham, London. 

11713. An improved circuit breaker. William Horatio Campbell 
and Peter Charles Hughes, 23, Coleman-street, London. 

11725. Improvements in electric switches. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

11726. Improvements in electrical power factor indicators, 
Kdgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) . 

11738. Improvements in electric switches. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

11729. Improvements in winding forms for coils for electrical 
apparatus. Edgar Alfred Oarolan, 83, Cannon.street, 
London. (The General Electric Company, United States.) 

11730. Improvements in systems of oleotrio motor control. 
Edgar Alfred Carolan, 83, Cannon:street, London, (The 
General Electric Company, United States,) 
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15324. Devioe for enabling low-tension lampe of high amperage 
to be employed en electrical distributing cirouits of 
any voltage. Klopfenstein. 

15591. Eleotrio stoves. Dowsing. 

15825. Electric railway rail bonds. Nisbett. 

23606. Electric arc lamps. Högner. 

25175. Pendant eleotrolier and bracket electric switch oon- 
nections. Smith. 

26071. Manufacture of arc lamp electrodes. Hopfelt. 

26388. Dynamo-electric machines. Sacerdote. 

1903. 
964. Process of electrolytic manufacture of aluminium. Gin. 

3274. Eleotricity meter. Theiler and Oo. (Date applied for 
under International Convention, Feb. 15, 1902.) 

5125. Electric stop motions for drawing frames. Nelson. 

5448. Electrolytic xinoing process. Szirmay and von Kollerich. 

5938. Conductors and collectors for electric railways and 
tramways. Kempt. 

6742. Method and apparatus for telegraphically recording 
type-written characters. Siemens Bros. and Oo., Limited. 
(Siemens and Halske Actiongesellechaft. ) 

7700. Electric fire-alarms. Uytenbogaart. 

8010. Electric push contact device. Heys. (Richmond Electric 
Manufacturing Company.) 

8321. Safety devices applicable to eleotrio cars and the like. 
Heinrich, Heinrich, and Prüger. 

8332. Motor ampere-hour meters for various electric pressures. 
Evans. (Allgemeine Eleotricitäts Gesellechaft.) 


11738. Improvements in and relating to telephone switch- 
boards. Henry Harris Lake, 45, Southampton-buildings, 
Ohancery-lane, London. (Elektrisk Bureau, Norway.) 
(Complete specification. ) 

11739. Improvements rolating to coin-freed telephone appa- 
ratus. Henry Harris Lake, 45, Southampton-buildings, 
Ohancery-lane, i Donden- (Gabriel Sem, Norway.) (Complete 


specificaticn.) 
Mav 23. 


11761. Improvements in regulating apparatus for eleotrical 
cirouits. Ernest Francis Moy and Percy Henry Bastie, 
4, Greenland-place, Camden Town, London. (Complete 

. specification. ) 

11765. Improvements in fusible electric cut-outs. Robert 
William Bill, 9, Headingley-road, Handsworth.. 

11826. Improvements in and relating to electric driving 
mechanism for centrifagal machines. (William Edward 
Evans, 27, Chancery-lane, London. (Allgemeine Elek- 
tricitäts- Gesellschaft, Germany. ) (Complete specification. ) 

11828. Improvements relating to electric telegraphy. Alexander 
Muirhead, 323, High Holborn, London. 

11836. Improvements in electricity meters, Haydn Thies 
Harrison, 46, Lincoln's-inn-fields, London. 

11840. Improvements in and rolating to electric alternators. 
Otto Titus Bláthy, 111, Hatton-garden, London. (Com- 
plete specification. ) 

11844. Improvements in connection with the brake gear 
and controllers of electrical apparatus for hoisting, 
traction, and the like. William Harding Scott, 47, 
Lincoln’s-inn-fields, London. (Complete specification. ) 


11846. Apparatus for transmitting synchronous and equal a E ee 
movements to a distance. Siemens Bros. and Co., 
Limited, and Albert Thomas Bartlett, Birkbeck Bank COMPANIES’ STOCK AND SHARE LIST. 
chambera, Southampton- buildings, Chancery -lane, London. 
(Complete specification. ) = A t 
Name, ; paid. Last price 
Commercial and Industrial.— £ 2 


COMPLETE SPECIFICATIONS ACCEPTED. Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1.70, 00 .. 


Aron Electricity Meter, p.c. Cum. Pref. Shares, 1 125,000 k 


To be published June 18, 1903. British Insulated and Helaby Cables, Ord., 2.100,00 no 8074 
1902 6 per cent. Cum. Pref., 1- 10,000. —— (e b .. 
: 44 per cent. Mortgage ‘Debentures .............. 100 .. 102-106 


11765. Method of measuring temperature at a distance by Bribie Thomson. Houston C., 44 per cents lst Mort. Deb. 


electrical means. Crawley and Trotter. LOCK, Roll. ũ ĩ² q. ꝛ˙ ˙½’1 vx ⁵mwry 88 . 104-106 
11823. Regenerative apparatus for electric railway and similar — ieg, MD MS w P Sene ee a : a 62105 
purposes. Lake. (General Electric Company.) ——— per cent. Mortgage Debenture Stock .......... 100 .. 102-104 
123182. Manufacture of clectrical glow lamps with osmium | Non. Cut,, b por colt. uar ry, Nos. LIOS 81..... 2 .. "d 
filaments. Imray.  (Oesterreichische Gasglühlicht - und 4 per cent. m 5 BOE. F 100 ai AUS 
D icita r cent. ebenture Stock ................ ae 
Electricitäts Gesellschaft). Callender’s Cable, Debentures ..........-.. 100 . 108-112 
12241. Electric arc lamps. Bronier. i ec DUERME 5 L^» 
19984. Aro Hght projecting apparatus applicable for illumi- Crom is pene /%/////%ũ TM ; ae 
mating fouutains. Engelsmann. D^ per cent. Debentures’ . 5 . . M0 L. 108306 
12291. Electric switches, Lake. (General Electric Company.) Edison and Swan United,, i. phates; 01017138 . : s ut 
12294. Dynamo-eleotrio machinery. Lake. (General Electric 5 per cent. Debentures f 5. . . . . . .. . MO . 
Company.) 4 per cent. Deb. Stock, Red. 10 .. 73-77 
12329. Instruments for measuring electric currents and | Electric Tet cene Dumelatir ted, . USS ee . ir 
minute mechanical strains or movements. Rottenburg 4 per cent. Perp. lat Mor Deb a 100103 
and Paterson, Cooper and Co., Limited. Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 .. 9.97 
12438. Ind notion coils. Siemens Bros. and Co., Limited. (Siemens General Electric Co mpany A: à „5 Pret. . 5 Ek 9841 
and Halske Actiengesellschaft. ) W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 15-16 
12449. Means for registering or metering electrical énergy to 44 per cent, Preference...................... ee. 6 5- 
per cent. Debent ure 100 .. 107111 
be charged for under varying conditions of supply. | India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 19-20 
Aron. 4 per cent. Debentures .................. eere 100 .. 1 
12469, Electrical indicating and recording instruments. | Telegraph Construction and Malatenanos . . . . . da .. 236 
Weston and Benecke. 5 per cent. Bond . . . . 2 100 . 101-108 


12494. Safety guard for electric tramoars and the like or 


similarly propelled vehicles. Burn. Electric Lighting and Supply.— 


12684. Preventing leakage of current to studs in suzface- ——— & ant Dab. Bt. Gata, Dad 0 pnd "anos = neh 
contact systems of electric traction. Griffiths and | Bournemouth and Poole, Ordinary. 10 .. 124-134 
Bedell. a per cent. Cum. Pret, 7,501 8 10 2500 05 Ek i 11 
12700, Manufacture of active material for the plates of electric CC x s DE Br, 
accumulators. Rosenthal. Bromley (Kent) Electric Light and Power Co., 44 per cent. À i 
12765. Distribution of electricity. Lake. (General Electric | Brompton und Keuiteton Ordinary . . .... 8 LI doar 
Company.) 7 per cent. Preference ................ . — 101-102 
12817. Electric switches. Mercier and Audrews. caida t ectric 207001 85. DP l oe 99 0 e „ 5 ia 6 y 
13037. Coin-freed machine or apparatus for administering Cambridge Elestrio Supply Company, Ltd., £10 Ord. .... 8 1 
electricity. Jofeh. Central Electric’Supply, LA, 4 per ent, Guar Deb: Stock 100 . 106-405xd 
18663. Differential thermometers adapted for use as maximum Pine and Strand, Nos. l- hr ccudecon 5 9.97 
electric demand indicators. Fricker. r ar oat. Cane de Pref. ..... un 1 NE 5 .. 646 
13733. Train signal systems. British Thomson-Houston Company, ity n Debentufe Stock, Rod (Prov. ¢ v. Certs.).. 100 .. 106-1 
Limited. (Davis.) Chelsea Electricity ((( / / 6 .. 
13858. Means for applying and removing the shade-holders Cicy or 14h en, Orima , .. .. .. .. ...r... ee, 10 — 113413 
of electric incandescent lamps. Kirk. 6 per cent. Cumuisiive ref. VVV i x d 14 
1 r cen nüure SWO as 
13868. Electric connections or couplings. Beau and Portillo. ee cont. 2nd Deb. Stk. Prov. Certa. (ali pd. — 104107 
13934, Electric current transformers for 5 5 County of London and Brush Provincial, Ordinary........ 10 E 3. 
British Thomson-Houston Company, Limited. (Everest. 6 per cent. Cum. Prei... M -13° 
1 E . 
14141. Electric switches and motor-starting devices. Lake. | gámundsi" Bloctricity Corporation, Ordinary, 1.50.00. 8 . 674 
(General Electric Company.) De cent, Cum. Frelill...... E SET 35 
14373. Mode of and apparatus for rogulating the charge and | ki. 15 oe rena Live p. o. Cm. Pl., 1-30,000 5 .. p^ 
|: discharge of storage batterles used in conjunction 5 per cent. Debenture Stock, Red, .............. 10 .. 1 
with dynamo-electric machinery for supplying eleo- | Folkestone Electric Su uppi, Lid Ltd., Ord. Nos. 1- 10,000 .. 6 .. 2.105 
trical energy. Lancashire Dynamo and Motor Company, | Hove meet Lighting, L Vf. 
Limited, and McLeod. Ke Knightabridge Elec. Lt.. Ltd., Ord., 1-21,000 5 .. nig 
4 Dt cent. ont Dobeutube Stock Red 100 .. 100- 


14482. Magnetic separators, Adamson, Elias, and Adamson. 
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Name. 


Amount 


Amount 
paid. Last price. Name. paid. Last price 
l £ £ £ g 
Kensington and Knightsbridge and Notting Hill. .. 103-106 British Electric Traction, Ord., 1-500,000 & 60,001-90,000.. 10 14-1 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 94-1 6 per cent. Cm. Pl., 30, -60,  rssuseoa T urs 12- . 
London Electric, Ordinary .............................. . 24-22 5 per cent. Perpetual Debenture Stock .......... 100 .. 122. 
6 per cent. kn.... rre Evo RR 5 pA Buenos Ayres and Belgrano Tram., 0rd.,1-100,0000........ 5 .. 23-5 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 100-103 ** A” 6 per cent. Om. Pf., 1-40,000 ........... e. b.. 5:58 
Metropolitan, Ordinarꝭꝛ . eee 10 . 174-3184 B“ 6 percent. Om. Pf., 1-27, 500 B. us 43-61 
44 per cent. First Mortgage Debenture Stock .... 100 .. 110-115 5 per cent. Deb. Stock, Reet... 100 .. 108-111 
34 per cent. Mortgage Debenture, joda ps 100 .. 98-101 Prov. Cert., all paid .................. Wa Ve Ra e Ee 100 .. 399-10 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5. s; 9-83 Cape Electric Tramways, Nos. 1-480,000 ............ ae 12 25 
Frelerene 2s 4 .. 14.76 City of Birmingham Tram ways, 5 per cent. Cum. Pref..... 10 
Notting Hill Electric Lighting .......................... 10 .. 14-1 4 per cent. lst Mortgage Deb., 1-5,000(1917) .... 100 .. 99.1 
4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) .. 100 .. 99.102 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 407-14,510 .. .. ....... . 5 . 54b Mortgage Debenture Stock, Redl... 100 .. 102-104 
4 per cent. Debenture Stock .................... Es 98-101 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 15-14 
Royal Electrica] Company of Montreal, 44 per cent. First 5 per cent. Cum. Pref. ...............- eee eene 10 .. 11-12 
Shares Mo e Debentures ...................e esee 100 .. 100-102 Den eros V eas e er rna 100 .. 
Smithfield Markéts Electric Supply pets ,112000.. 5 3. Dublin United Tramways (1896), Ord., Nos. 1-60, 000. 10 .. 134-144 
4 per cent. Debenture Stock ....... baa s ae aes 100 .. 88 6 per cent. Pref., Nos. within 1-60,000 ..... (vsus 10 ua 10-16 
South London, Ordinaeggg . 5 . 34-33 34 per cent. Mort. Deba., 1-3,000, Red. .......... 10 .. 94-97 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 . 154-164 Imperial ways, Ordinary............ccccccceccsscens al .. 22-224 
7 per cent, re.... »„ B: x. BE. 6 per cent. Cum. Pref. ................- eee en al .. 114170 
— ud Bic 8 » ‘Ordinary, 'e- 30.007 „ 62 6 „ „„ „„ 6 „ „ 6 „ us ee 55i I 1 f Th D E Stock ee id Li zhtins . 5 2 2 6 „„ „„ t. 100 ee 11 
rban Electric Supp e, , N res A T sle o anet Electric Tramways an r cen 
usa 5 per cent. Cumulative Preference, 50,001-80,000 $^ 15 : Cum. Pref., Nos. 30 001-60,000 im 5 . s i 8 ae m 4 
Westminster, Ordinary ........................ TP e.. ee 4 per cent. Debenture Stock .................. ..100 .. 84 
——— per cent. Cum. Pref., 110, 101-138, 211. 6 .. 6-65 Kidderminster and District Lighting and Traction, Pref... 5. 54 
ö Trys (19015 per gout, gum, Pref. ..... ae 10 i F n 
= per cent. ls . Db. Stock, 33 ES 
Electric Railways. Metropolitan Electric Trams. 380 dh. 81186 . 81s 7. 4 : 
TNT 9060e60*(90400€90000252900292*920029 100 eo 106-109 per cent. um, 7 62 66 6% %%% „%%% ee ». 
2 ee Free. VVV 100 .. 103-106 New General Traction, Ordinary ......... DRAIN - p 
A 3 deferred .................. ees 100 .. 108-111 6 per cent. Cum. Prein. 8 n -ð 
4 p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 .. 117-120 5 per cent. Mortgage Debentures, 1-1,715(Regd.). 100 .. 91-96 
City and South London, Consolidated Ordinary .......... 100 .. 71-73 Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 104-108 
4 per cent. Debenture Stock ...................- 100 .. 116-119 ——— 5 per cent. Cum. Pref. ............... 3 10 nra 
5 per cent. Pref. Stock ů 11. ef... 100 . 130-133 Perth Elec. Tramways Oy d per cent. 1 Mort. Dub. Stk. 100 .. 1011 
m Cem OUR MOREAU 100 .. 129-132 Potteries Electric lon nary, 20,001-40,000 ...... 10 . 94-104 
— 9 99 01 6 0 % % „% % % „ % „%„„%„ „6% nee s.es 100 ee 127-130 des cent, Cum. Pret. 120,000 *e"eco029200092002568€98 Me ee 1 1 
erpoo c t. Pref. 56565ꝙ6—˖tEv25 „ „6 „„ „6 „ 060 — e 13-1 per cen e nture OG kk. ecco ee 
5 RATE. 1. "000 Hs 3ͤ - — 7 37 South Lancashire Electric Traction and Power Company— ; 
4 per cent. Mortgage Debentures, Red., 1-1,200.. — .. 104 „000 Ordinary 1 1 
Waterloo and City, Ordinarr jj 100 99.102 £101,152 6 per cent. Preference.................. 1 1 
: - — £528,093 44 per cent. Debenture Stock oe 25 06 99 100 pe... 100 p. o. 
Electric Tramways.— | 
1 $ ae Telephones.— 
en e 2 „ % 6% %%% %% „„ „„ %%% %„%„ „„ %%% „% „%%% „%% %%% „6 6 oo ee - 
Anglo-Arge nent 6 per cent. Debenture Stock, 1888... 100. 1251 National Telephone, Preferred ll. 100 102.104 
Blackpool and Fleetwood Tramroad..................... . 10 . 134114 Deferred Stock ............. — ——! es...... 100 .. 88-90 
Brisbane Tramway Invest, Lim. Ord., 1-75,000 "259999520989 5 ee 23-34 6 per cent. Cum. First Pref. 2 6 6 % „% „% 6% „% „% 6 %% „6% „ „%%% W 10 ee 13-14 
——— per cent. Pret., O8. 1-75,000 56565 „„ „„ „ „4 5 ee 41-43 —— 6 per cent. Cum. Second Pref. 6 2 6 „„ „„ „6 se 10 tub 12-13 
— Per cent. Deb. Stk., Red., Prov. Certa. all e 100 ee 102-105 — § per cent. Non. Cum. Third Pref, 2923 26239—2*2ãĩ9•·'» 6 es 6 oe 
British Each Electric Rallway Co., Ord., Nos. 1-20, 100 ee 69-72  — ——: 5 per cent. Deb. Stock, Red. 6 2 9259279266 6.9 Q9 ^5 100 — 1 
— — 444 per cent. lst Mt. Debs., Nos. 1-5,250,0f £40 each 40 .. 104.105 p.o. | rtental Telephone and Electric Oompany _ — — = — — l . 13/16-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of | 
Traffic Returns for Increase or "inae pig obe Accounts for past year. 
week decrease, sani NOR | Cost 
"T | pen. ee — — — OO 
F | T ] P C il I rer Mil | nile 
: : Current - ‘ota assengers ar miles ?88- ar e of | mile. 
Ending 1905. | 1902 | Week, year. 1905, 1902. Ending receipts carried. run. s'nger mile, | track. | 
; 15 E * 11 l 17 M 2 i Js l | So 15 | se 641 085 ien 7.5 | x 
deen Corporation May 30 1,133 75A | + 379 | +13,128 91 n ay 31 37,93 9,099,7 4,641 |0' 02| 1,97 1 
Vierge ninm e ERIS! ACB dor M 8 | 6 | Sept. 25) 12,50 | 2,979,276 | 290,099 |100 10.8 1,560 | 4*7 
Birmingham Tramways ........ „ 30| 5,524 9,008 + 316 5,543 ; 61 RS S r rm, 
Blackburn Corporation ........ 29 933 841 | + 152 53 24 24 March 259 40,964 | 7,234,106 826,558 1°36 | 11:87 | 1,705 | 7744 
Blackpool Corporation. .... 5 788 451 | 1,166 — 715 37 | 17} 16) „ 31/211,168 | 6,169,121 724,443 |152 |108 | — — 
Blackpool - Fleet wood Tramways „ 20 424 670 246 955 164 | 164 Dec. 51| 30,925 2,049,677 984,989 | 3°62 | 1258 1,932 | 6:99 
Bolton Corporation 31| 1,955 | 1,82) | + 113| + 2,114 | 25 | 25 | March 51 85,704 | 17,761,605 | 1,896,247 |115 |1075| 3,430 | 587 
Bournemouth Corporation 2) 966 = * = 104 | — — - — — | — — — — 
adford Co Wear . 3.871 4,068 | — 187 + 2310 39 — - E gp "T — 
Bright = 8 N ee ap AMA] .- $80 760 | + 226| 44,769 | 6 — „ 31] — [| 10,432,508 | 1,031,928 |100 |1010| — EZ 
3ristol Tramways Company ....| „„ 29 5.892 1,676 | +1,216 — 511 | 514 Dec. 31/223,480 | 41,192,899 | 5,724,114 |130 | 938| 4,348 -- 
Burnley Corporation .......... „% 30 857 692 145 — A — — — | pas € * m5 * ^ 
di jlorpor ation 15. 20 2,036 1,367 + 728 4,410 | — — "T. 
Mete Oma er] i ual s A S A a ee „ 8| — | 2,216,583 | 320,129 | — | — pa A 
Central London Railway........ 44. QU 6,718 6,814 | + l 1| + 6,227h € EROS 557,225 | 45,505,110 1,276,971a | 1:87 |66:6a|59,076 |3568 
City and South London Railway; „ 5! 2.733 952 9 5.098 68 „  31/165,003a| 19,069,519a € e e Ai 
` L. T. and L. C. K 672 631 | 4 71 — | 3 |_- = u^ AE 
. — . eun ME 231 43 ＋ 0/4 49 23 March 31% 12,341 | 2,360,735 254,279 | 125 1155 1,707 | 9-36 
Dover Corporation. Sng ta eae ON 22 216 299 15 + 44 3 75 ah E aai. | - | — m 
Dublin & Lucan Electric Railway; „ 31 122 er 4) — 2h Dec. 31] 5,796 564,796 102,08 581 |1362 859 768 
Dublin U. T., electric cars...... „ Ae TUM s 143,910 | 46 46 | March 31/126,121 | 24,553,133 | 3,429,356 |123 | 882| 2,741 | 506A 
Dublin S. District, Electric ....| „ 20 956 725 T 11 bis on 3 BERN ere r 
Dundee City Tramways ........ 15 785 547 | + 18 22 22 May 15 55,974 39,064,522 752.814 095 |11:276| 1,630 — 
East Ham Corporation ....... 30 1l 79 | + Zi 10°75 | 7:52 | March 31, 25,541 9,971,337 650,224 161 9°35 2,357 — 
¥ or Des — | ; 1 x - | — — 
eee s 2 0 | 14,751 ( F2,9C9 ,969 124 101 May 5/(655,200 | 177,179,549 114,008,750 ES. "cx = 
ifs Corporati dex he wren a 94 Zi J F | = — — 
Mery pet, Corporation PA „ OO} 1,262 l i 34 3 March 51| 56,651A| 9,758,213 | 1,218,539 | 1°4 1114| 1,618 | 6:38 
Hull Corporation, E. 8.......... sz 80 1,75 1,70 1＋ 15.8 19 19 510 87,707h| 21,065,999 | 2,218,696 1:00 9:49 5,004 5:07 
Iikeston Corporation ......... „ 22 284 - — — «i 
ker oce ccs A cd 776 1 72 oS | 17 | March 25/262,656 | 57,239,779 | 5,773,651 11 |1091| 32 | — 
Liverpool Corporation.......... AT. 032 i 34 „400 | 191 95 Dec. 51/504, 304 |108,906,472 11,705,425 111 | 10°34] 6,000 6:88 
Liverpool Overhead Railway... 3 1.663 l li 154 June 30| 7 1,202 | 10,466,726 | 986,185a | 1:82 |19:30a| 5,110 — a 
Newcast le-on- Tyne Corporation 2 oO 5.352 36 46 Dec. 15 127, 2 | 28,41 1,899 | 2,767,444 108 11 09 3,551 — 
portsmouth Corporation 1,4 29 j Sept. 30| 4/,691 | 9,162,137 | 868,157 1°24 |1317] 1,643 — 
Rochdale Corporation ....... . Jus |: : i March 51, 5,416 925,281 127,456 1:38 | 10727 — 7 66 
Salford Corporation ............| M 9 - 9 * | X s , y. à 
Bheteld ee T || Mar. 25/191,837 | 49,176,631 | 3,791,993 |083 |1201| 4,140 | 7827 
Southampton Corporation ETAR ví 116 11 11 T 51 35, 74 9.0 4 522 | 752,814 | 0:946 11'436 3,760 — 
Sunderland Corporation 5 1.189 | | 150 18:4 17°] - E 1 9 P j30 15,9 (lel 1,270,957 | 103 113 3,243 64 
. I DIG," zou ema vaené sel «à 724 ＋ 1 40 |105 |105 „ 319 31,307 | 5,690,378 | 654,559 |132 11147) 2981 
i | 


* Includes maintenance of permanent way and proportion of profits paid 
A Half.year's figures. — c Include rail and tram. 


f 


Including one section of horse 


to the tramway companies for term of unexpired lease. @ Train mile. 
traction, g 1905. 
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NOTES. 

Industrial Freedom League.—The annual meeting 
of the above league will be held at the Westminster Palace 
Hotel, Victoria-street, S. W., on Wednesday, the 24th inst., 
at 5 p.m. The Right Hon. Lord Avebury, P. C., D. C. L., 
will take the chair. 

Royal Institution.—4A general monthly meeting of 
the members of the Royal Institution was held on the 8th 
inst., Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. Sir Walter J. Sendall, G.C.M.G., 
was elected a member. 

Lectures on Motors.—We hear from the Electrical 
Standardising, Testing, and Training Institution, commonly 
known as Faraday House, that Prof. C. A. Carus-Wilson, 
M. A., M. I. E. E., commenced a special course of lectures 
to the senior students of the above institution, upon 
“ Direct-Current Motor Congfruction,” on Thursday last 
the 11th inst. 

Crompton and Co.’s Sports —The annual athletic 
meeting of the Arc Works Club is to be held on Saturday, 
June 20. We understand that the works are being opened 
for inspection that day and that a large number of invited 
guests are expected to go down to Chelmsford to see 
various interesting machinery in the course of construc- 
tion. Reserved saloon carriages are to be attached to the 
10.55 express. 

Lightning.—The effect of a stroke of lightning cannot 
well be predicted, and frequently it cannot be explained. 
We have recently had brought to our notice a curious ease 
of a man who was struck while in an exposed position on 
a hillside, and who- had the whole of his clothing torn to 
ribbons and his boots shattered. Although seriously 
burned, he revived after two hours’ treatment with artificial 
respiration. The drums of both ears were burst. 

Glasgow" Corporation Telephones.—The first com- 
plete financial year of the Glasgow Corporation telephone 
undertaking was completed on May 31, when 9,122 tele- 
phones were, in connection with the exchange. As the 
number estimated for that date by the general manager 
was only 9,000, it will be seen that the estimate was more 
than justified. In addition there were orders on hand for 
about 800 more instruments. It is expected that the 
department's accounts for the year just terminated will be 
out by the middle of July. 

A 6,000-h.p. Alternator.—In our last issue we gave 
an extract from our contemporary the Llektrotechnische 
Zeitschrift, describing the erection of the 6,000-h.p. three- 
phase generator, whieh the Allgemeine  Elektricitüts- 
Gesellschaft is building for the Manchester Corporation. 
Inadvertently the contributor of this interesting extract 
omitted to notice that the machine in question is being 
supplied by the Electrical Company, of 122 and 124, 
Charing Cross-road. As is well-known, this company act 
as London agents for the Berlin firm. | 

Willesden Polytechnic Electrical Engineering 
Society.—The usual monthly meeting of the society was 
held at the polytechnie on Saturday evening last, when a 
paper was read by Mr. G. Hayman on “ Electrical Power 
and Machinery." Reference was made to the recent papers 
which had been read on this subject before the various 
engineering institutions, and a very interesting discussion 
followed. The chair was taken by Mr. Frederic H. 
Taylor, A.M.LE.E. The next “visit to works” is 
arranged to take place on Friday, the 19th inst. 

New Books.—Julius Springer, Berlin, has just published 
a short text-book on electrotechnics for the use of students, 
entitled Kurzes Schobuch der Electrotechnik” (12s.), with 


277 illustrations, by Adolf Thomaelen, electrical engineer, 
of Altenburg. The work holds the mean between a number 
of popular treatises recently published in Germany, and 
other works of a more special character, its object being to 
enable the student to follow the capabilities of electrio 
machinery by means of simple mathematical formule. 
The same firm are also issuing at the same time Das 
Electrische Kabel,” by Dr. Phil. C. Baur (8s.), which deals 
with the theory of cable work generally, and with the 
manufacture, laying, and working of cables in particular. 
Water Power in New Zealand.—The generation of 
electricity from water power has created considerable 
interest in New Zealand lately. A large water power plant 
is about to be utilised for the lighting of Hawera, Okiawa, 
Normanby, and Manaia, on the Waingongoro River. The 
river is to be utilised at a point where it takes an extra. 
ordinary bend, and, after flowing for some distance, comes 
back on its course, forming a sort of loop, the points of 
which almost meet. Here a tunnel will be driven from 
one part to another, securing a fall of 40ft. Two turbines, 
each of over 100 h.p. capacity, are to be immediately 
installed. These will drive alternating dynamos, which 
will develop electricity at a high pressure, and transmit it 
to Hawera, a distance of seven miles, and to the other 
towns, where it will be converted to continuous current, 
and distributed for lighting and power purposes. There is 
sufficient power available in the river to generate three 
times the energy now being provided for, and it is expected 
that all will be taken up in a short time. The installation 
is being carried out by a local firm, who have also just 
secured a contract for lighting the town of Campbelltown, 
Bluff, by electricity, to be generated by steam. 
Central-Station Design.—At the last meeting of the 
Society of Engineers, held in London, Mr. E. R. Matthews, 
the borough electrical engineer of Bridlington, read an 
interesting paper on “The Design and Arrangement of 
Electric Light Stations.” He commented on the fact that 
during recent years the supply of electricity for light 
had become one of the chief municipal industries in this 
country. In England at the end of 1901 there were 246 
electrical works in operation, 168 being under municipal 
control and 78 in private hands. There were also 115 
installations being laid down, 84 by local authorities and 
31 by companies, whilst public authorities held 147 pro-. 
visional orders giving them powers to proceed with installa- 
tions, and companies 37. There was a tendency in the 
smaller towns to follow the example of the larger boroughs, 
and adopt electricity for street-lighting, and he thought 
that a plan setting forth the ideas of one who had 
designed electrical work might be of interest to that 
society, and lead to a useful discussion. Mr. Matthews 
then gave a detailed technical description of the Brid- 
lington electricity works, which were designed by him, 
and the total estimated cost of which was £26,000. 
Variation of Electrolytic Conductivity.—As has 
been shown, the curves expressing the relation between 
temperature and electrolytic conductivity will, if produced, 
cut the temperature axis at about — 59deg. The results of a 
research made by Mr. J. Kunz into the variation . of elec- 
trolytic conductivity with temperature below Odeg. are 
abstracted in the Chemical Society’s Journal for the 
current month. He has determined the conductivity of 
(1) eleven solutions of sulphuric acid (containing from 
19 to 70 per cent. H,SO,), (2) two solutions of calcium 
chloride (25°5 and 29 per cent.), (3) two solutions of 
sodium hydroxide (27° 1 and 32:7 per cent.) at temperatures 
far below Odeg., in some cases even as low as — 70deg. 
Instead of converging on one point, the conductivity 
temperature curves approach the temperature axis more 
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and more slowly as the temperature falls; and they would 
cut it probably only at the absolute zero if crystallisation 
did not take place previously. The empirical expression, 
K = K,(1+at+ 812), which has been useful in giving the 
relation of conductivity and temperature above Odeg., does 
not represent the course of the curves at low temperatures ; 
below —35deg., the conductivity diminishes more slowly 
than the above formula demands. | 


Dunedin Tramways.— In our issue of Oct. 4 last we 
referred to the fact that the water-power transmission 
scheme for supplying the above tramways was not making 
much headway. We are pleased to hear that the local 
difficulties have been overcome, and that good progress is 
now being made. The question of the use of water power 
was kept under discussion for a considerable length of 
time, but it has now been definitely adopted. In order, 

however, that the operation of the tramways may not be 
delayed pending the completion of the transmission plant, 
a temporary steam plant will.be put in. The transmission 
scheme includes the erection of a power-house situated on 
the banks of the river about 20 miles from the city, where 
three-phase current will be generated by turbine-driven 
alternators, and transformed up to 15,000 volts for trans- 
mission. From a point near the city the main transmission 
line will be divided and branch off to the various sub- 
stations, which will be equipped with Westinghouse rotary 
converters and with storage batteries and all necessary 
appliances. The designs for the whole scheme were 
carried out by Noyes Bros., of Sydney, who were for that 
purpose gazetted as consulting engineers to the Corpora- 
tion of Dunedin. The work of construction will also be 
under the control of Noyes Bros. All motors and elec- 
trical machinery will be supplied by the British Westing- 
house Electric and Manufacturing Company, Limited, and 
the cars will be by the J. G. Brill Company. 


John Scott Medal—The Franklin Institute has 
recently awarded to Mr. W. J. Hammer, of New York, 
the John Scott legacy and premium for a remarkable 
experiment in the phonographic and telephonic trans- 
mission of sounds between New York and Philadelphia. 
Two Edison phonographs, two Edison carbon transmitting 
telephones, two Edison motograph receivers or loud-speak- 
ing telephones, two sets of induction coils and batteries, 
and 104 miles of long-distance telephone circuit (six miles 
of which was underground and submarine cable and 98 
miles of which were strung on poles) were employed. The 
sounds, consisting of talking, singing, and cornet playing, 
were transmitted through the air five times, and were trans- 
mitted through no less than 15 distinct media from the 
speaker and musician in New York to the audience in the 
Franklin Institute, Philadelphia. These media included 
vocal chords, cornet, air, glass, iron, and mica diaphragms, 
carbon buttons, styli of steel, palladium, fixed pins or 
springs, hydrogen gas, distilled water, wax and chalk 
cylinders, copper wire, and the mechanism of the ear. 
The physical characteristics of the sound waves were 
changed during transmission no less than 48 times. It is 
interesting to note that the same lecturer, by means of 
transmitters placed upon the stage, was listened to by 
audiences in 14 different cities. Music and talking were 
transmitted by the phonograph and telephone from the 
stage of the Franklin Institute to Buffalo, Rochester, 
Boston, Syracuse, New York, Newark, Orange, and else- 
where. 


Wattmeter Patents.—The United States Patent 
Office has lately granted three patents for improvements 
in wattmeters, two of which were issued to Prof. Elihu 
Thomson and Mr. F. P. Cox, and the third to Mr. Frank 


Holden, of London. The first-mentioned patents are on 
an adaptation of the Thomson wattmeter, whereby a meter 
may be made to register at a rate varying from hour to 
hour, dependent upon the load upon the central station 
and in more or less direct proportion thereto. It consiste 
in general of the ordinary recording wattmeter, to which 
is connected a variablé resistance ; over the contacts of the 
resistance a switch arm is moved by a cam driven by clock- 
work mechanism, so that at the time when the least load 
comes upon the station the greatest resistance will be in 
circuit with the meter, which resistance will be decreased 
as the load comes on and decreased as it falls off. By 
varying the shape of the cam, this change may be made 
anything desired. In a lighting system where the peak of 
the load appears from 5 to 8 o'clock in the evening, the 
shape of the cam would be such as to cut out the resistance 
quite gradually, or if the load falls off more rapidly the 
shape can be adapted to compensating for this. 
Holden patent relates to means whereby a meter will 
register not only the total consumption of energy, but 
also indicate separately the energy consumed above a pre- 
determined rate. There are two registering trains, one of 
which is constantly in gear with the armature of the meter, 
and another which is provided with means for automatically 
setting it in operation when the rate of consumption rises 
above the predetermined rate. This is done by a magnetic 
arrangement dependent for its action upon the field of the 
meter coils. 

Electrolytic Refining of Lead.—The Betts electro- 
lytie process of refining lead has recently been put into 
practical use at the Canadian Smelting Works, in the little 
city of Trail, British Columbia. The lead bullion is smelted 
in the ordinary way, but instead of being cast into bars is 
moulded into plates 30in. by 40in. and lin. in thickness. 
These plates, constituting anodes, are electrolysed in a series 
of 28 cedar vata, lined with rubber composition, placed in 
rows of seven, each vat being 3in. lower than the one above. 
The cathode is a steel plate and the electrolyte is a solution 
containing lead fluosilicate and fluosilic acid. This solution 
is prepared at the works by the simple solution of quartz 
in hydrofluorie acid, with the subsequent addition of lead 
carbonate or white lead, which dissolves with effervescenee. 
It is said to answer well as an electrolyte, and does not 
crystallise out. Each vat contains 22 anodes and cathodes 
arranged at equal distances of 2in., and the vats are con- 
nected in series to two dynamos running in parallel, gene- 
rating 2,000 amperes each. The selective action of the 
electrolyte dissolves the lead in the anode, and the current 
transfers it to the steel cathode, leaving a skeleton of lead 
containing all the impurities, including copper, silver, gold, 
etc., whilst the lead on the cathode, stripped off and recast 
into bars, is claimed to be almost pure. The solution is 
circulated, being pumped back after leaving the last vat, 
and the anodes, weighing originally about 350lb. each, take 
about eight days to dissolve. The anodes are transferred 
to another vat, where the impurities, which have remained 
as à muddy slime, are washed from the skeleton sheet of 
lead, which sheets are recast into anodes. At present the 
impurities are being shipped to the States, where the 
valuable ingredients are separated. The capacity of the 
plant is seven tons of lead 4 day, and will be increased 
very soon. 

Electric Lighting Accounts.—It is a curious thing 
that whenever any important subject has to be discussed 
on the Tunbridge Wells Town Council the temperature of 
the meeting is very easily raised. We presume that the 
invigorating qualities of the mineral waters for which the 
town is noted are responsible for the superabundant energy 
displayed on such occasions. At the last meeting a ques- 
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tion was raised as to the collection of electric lighting 
accounts, and the proposal of the Electric Lighting Com- 
mittee that they should have a separate collector was 
thrown out by 15 to 6. We do not propose to discuss the 
personalities which were. introduced, but only to refer to 
the arguments for and against. The Chairman of the 
Electric Lighting Committee (Alderman Robb) advocated 
the electric lighting accounts being collected by a separate 
department, because, he said, it would bring the depart- 
ment more closely in touch with the consumers. He 
thought that the collector would be able to answer 
questions on technical matters and advise consumers 
on such points as the frequent changing of their 
lamps, etc. He also thought that a certain amount of 
friction with consumers would be avoided if the collector 
could answer questions forthwith. The opposition views 
were best put by Alderman Stone. He thought that the 
‘engineer was the best man to answer enquiries from con- 
sumers, who he did not think would be satisfied with any 
information a mere collector could give them. A new 
official was to cost at least £120 a year, but the meter 
inspector could better satisfy customers when he took the 
meter readings. If they got their separate collector it 
would soon mean a separate offiee and separate stationery. 
It would be a nuisance to ratepayers to have a.separate 
means of collection, and then there would be the question 
of accounts being paid with one cheque. We must say 
that we agree with the majority that there should be as 
little connection as possible between the technical staff and 
those responsible for the collection of accounts. It also 
seems to us that the meter inspectors, who have to enter 
the premises at comparatively frequent intervals, are the 
best men to give general technical advice to consumers. 


International Congress for Applied Chemistry.— 
The fifth international congress for applied chemistry, 
which was held in Berlin on June 2 to 8, was more largely 
attended than the preceding congresses in Brussels in 1894, 
in Paris in 1896 and 1900, and in Vienna in 1898, Nearly 
5,000 persons attended the congress, and about 350 papers 
were included in the programme. At the opening cere- 
mony the German Emperor was represented by Prince 
Friedrich of Prussia, and addresses of welcome were deli- 
vered by the German Home Secretary, by the Prussian 
Minister of Commerce, by the Mayor of Berlin, and by 
delegates of the various governments and societies repre- 
sented, Prof. Tilden speaking for Great Britain. The 
president of the congress was Dr. Otto N. Witt, of Berlin, 
and the meetings were held in the Palace of the 
Reichstag. At the plenary meeting lectures were delivered 
by Prof. Moissan, of Paris, by Sir William Crookes, and by 
Prof. Van t Hoff, of Berlin. The deliberations of the con- 
gress were conducted in 11 sections and three sub-sections, 
a fresh president being elected every day in each section. 
The metallurgical section, which was presided over in turn 
by Prof. Chesnau, of Paris, Prof. Voigt, of Christiania, 
Mr. Bennett Brough, of London, Prof. Donath, of Brünn, 
Austria, and Prof. Weeren, of Berlin, was well attended, 
and had an interesting programme of papers. The 
principal papers relating to iron and steel dealt with The 
Determination of Phosphorus in Iron and Steel," by Prof. 
Chesnau; “The Need for Introducing Practical Methods 
of Determining Oxygen in Steel," by Mr. F. Lürmann, of 
Osnabrück; On Iron and Oxygen,” by Dr. H. Wedding, 
of Berlin; “On a New Apparatus for Determining 
Oxygen in Iron with the aid of Hydrogen," by Mr. F. 
Wald, of Kladno; Iron as a Railway Material,” by 
Dr. A. Haarmann, of Osnabrück; The Transport of 
Iron Ore from Norwegian Ports,” by Prof. Voigt, of 
Christiania; The Determination of Sulphur, Manganese, 


and Phosphorus in Metallurgical Products,” by Prof. 
Namias, of Milan; The Economie Minerals of Greece,” 
by Prof. C. D. Zengelis, of Athens; Metallography as 
Applied to the Metallurgy of Iron,” by Prof. E. Heyn, of 
Charlottenburg; New Applications of the Aluminium 
Heating Proeess for Steel" by Dr. H. Goldschmidt, of 
Essen; Blast Furnace Slag and Portland Cement,” by 
Dr. H. Passow, of Hamburg; and Metallurgy in the 
United States,” by Mr. C. E. Munroe, of Washington. By 
unanimous vote of the section, a telegram | of greeting was 
forwarded to Sir Lowthian Bell e regret at his 
inability to be present. 

St. Marylebone.— As advised by Mr. Asquith, K. C., 
the town clerk of St. Marylebone has again approached 
the committee of the London County Council on the 
question of financing the purchase of the electric lighting 
undertaking which the Council is under obligation to buy 
from the Metropolitan Electric Supply Company. In reply, 
the solicitor to the London County Council sends a letter 
in which it is stated that the Finance Committee 
were not at present in a position to arrive at a decision 
as to whether it was practicable or not to issue a oon 
ditional sanction, as suggested, but before further 
considering the question, the committee desire to learn 
whether, on the assumption that such sanction were 


| issued, the Metropolitan Electric Supply Company would 


be willing to complete the sale of the undertaking without 
requiring cash payment of the purchase money in con- 
sideration of an undertaking to find the money, which 
undertaking should be accepted as the consideration ; and, 
further, whether, if the purchase is completed in this manner, 
the Board of Trade would be prepared to forthwith fix a 
date for the commencement of the Borough Council's order, 
as provided by Section 3 of the Electric Lighting Orders 
Confirmation (No. 1) Act, 1901, and requesting that, if 
the Borough Council should be in a position to reply 
affirmatively to these questions, they should procure and 
furnish to the London County Council letters from the 
company and the Board of Trade respectively showing 
their willingness to adopt the course proposed. The 
Electric Supply Committee have accordingly asked the 
town clerk to communicate with the company and with 
the Board of Trade. In the meanwhile Mr. Edward 
White, L.C.C., is introducing a deputation of ratepayers to 
the Finance Committee of the London County Council 
on the 17th inst., to protest against the sanction 
of that Council being given to the proposed loan. 
It will be interesting to know how Mr. Edward White 
advises the ratepayers of St. Marylebone to avoid 
their obligations to purchase, or what alternative he 
suggests should be adopted in financing the undertaking. 
As a counter-blast to this deputation there is to be another 
from the Council, introduced by Councillor W. Leaf, L.C.C. 
This deputation will include the Mayor, the chairman of 
the Electric Supply Committee, and four other members 
of the Marylebone Corporation. The deputation will 
represent to the Finance Conmittee of the London County 
Council the views they hold on the matter. We must 
admit that the prospects before the ratepayers of St. 
Marylebone are not pleasing at present. 

Thunderstorms and Telephones.—Our contem- 
porary the Lancet is always interesting reading, even 
although to the engineer the great majority of its matter 
treats of unknown subjects which can hardly be read with- 
out a thorough training as a doctor. We refer especially 
to its article on electric lighting and other matters con- 
nected with electricity. Under the above heading of 
“ Thunderstorms and Telephones,” it gives in its last issue 
the following testimonial to telephone engineers. We do 
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not think the editor of our contemporary would look upon 
this note of his as a testimonial, but in it he assures his 
readers that the lightning arresters used in the telephone 
stations throughout the Metropolis acted well, and saved 
both the apparatus and the operators from daager. The 
note reads as follows: “It is well known, of course, that 
electrical disturbances in the air interrupt the telephonic 
and telegraphic services, and it has been stated that 
powerful discharges have occurred at the terminals 
of public electrical apparatus during the passage of 
lightning overhead. A violent thunderstorm passed 
over the Metropolis last Saturday, and it is stated that 
during the whole time this electrical storm was in progress 
very alarming electric discharges took place over the two 
large telephone switchboards at the Southwark head- 
quarters of the Metropolitan Fire Brigade, over which 
news of calls from all parts of London is transmitted. It 
was reported that no apparent damage was done to the 
apparatus, and it so happened that there were no messages 
calling for attention during the time the discharges induced 
by the storm were taking place amongst the instruments. 
There can be little doubt, however, that had the telephones 
been used some discomfort would have been experienced, 
not to say real injury sustained, by the person who may 
have employed the instruments at the time. Both tele- 
graphic and telephonic services may become a source of 
danger during great electrical stress in the air, and persons 
should be warned against using the instruments at such a 
time, and certainly when alarming symptoms of a storm 
manifest themselves in the way just described. The 
incident suggests unpleasant possibilities in the case of 
electric wiring in the house, for in this way atmospheric 
electricity may possibly be an occasional factor in the 
origin of an outbreak of fire.” It will be seen that the 
editor cannot refrain from thinking of electric lighting 
even when dealing with the telephone question. We think 
some reference as to the danger from gas explosions when 
a house is struck by lightning might also be noticed, as 
might, perhaps, a few notes as to the danger of existing in 
this world at all. 


Railway Accidents in America. — We have 
frequently heard advice given to those about to go to 
America as to which of the railways they should avoid 
on account of the frequency of accidents on the lines in 
question. As an instance of the indifferent control 
exercised on the American railways as a whole, we quote 
the following from the Scientific American: According 
to ‘Accident Bulletin No. 6,’ published by the Inter- 
state Commerce Commission, the number of passengers 
killed in train accidents during the months of October, 
November, and December, 1902, was 266, and of 
injured, 2,788. Accidents of other kinds, including 
those sustained by employés while at work and 
passengers getting on and off cars, etc., bring the total 
number of casualties up to 12,811. Of these 938 were 
killed and 11,873 injured; from which we see that 
at the close of last year our railroads were killing 
people at the rate of 3, 752 per yoar, and disabling them 
at the rate of 47,492, a rate of 51,244 deaths and injuries 
in a single 12 months. Now, these figures are surely 
sufficiently shocking in themselves, but we can better 
appreciate their meaning if we compare them with the 
casualities in some specified instance of the universally- 
admitted ‘horrors of war.’ During the whole of the Boer 
war, which lasted about three years, the total number of 
casualties (killed, wounded, died of disease, and invalided 
home) in the British army was 27,732, of whom 5,727 were 
killed in action. The Boer losses, if we exclude the number 
of prisoners taken, were not so numerous as those of 


the British ; but even if we allow that they were approxi- 
mately equal, we find that the whole number of casualties 
of British and Boers throughout the three years was 
only about equal to the total number of railroad casualties 
in the United States, supposing, that is, that the rate 
shown in the last three months of last year were to 
prevail for the whole year. Judging from the daily 
record of accidents during the first three months of 1903, 
this rate has not only been sustained, but has greatly 
increased.” Our contemporary adds: What are we going 
to do about it?” It is well known that the giving of 
advice is a thankless office, but we would advise our 
American cousins to take the matter up on the following 
lines. They should adopt a standard of a percentage 
between accidents and passengers carried, which they 
might even fix at 100 per tent. higher than has been 
obtained in the United Kingdom. If, then, on an average 
of three years the percentage of accidents to passengers 
carried on any railway system exceeds this limit, the 
controlling financier should be executed without trial. 
This can easily be arranged in the States, even although 
it is not legal. An alternative prescription which we 
recollect seeing in Punch is to provide a director's seat in 
front of the engine of every passenger train. This latter 
alternative would hamper the carrying out of reforms, as 
it would cause such frequent changes in the directorates. 


The Government Telegraphs.—In the House of 
Commons on Monday night there was an interesting debate 
when the vote for Post Office telegraphs came forward. 
Mr. Henniker Heaton, as usual, had complaints to make as 
to rates for telegrams being too high, and Sir J. Leng com- 
plained of the treatment Mr. Marconi had received for his 
system of wireless telegraphy. In spite of the large 
number of vessels in the Royal Navy which had been 
equipped with the Marconi system, little had been done 
in the publie telegraph department to ensure co-operation. 
Mr. Austen Chamberlain, in reply, explained that some of 
his critics complained of the cost of service, and others had 
fault to find with the salaries which were paid to the 
staff. He tried to hit the happy mean of reducing 
eost without discrediting the Government as an employer 
of labour. The development of the telephones would 
tend to lighten the telegraph deficit. At present 
the Post Office received £150,000 from the National 
Telephone Company in aid of their expenditure. As 
regards the Marconi system of wireless telegraphy, 
two inconsistent ideas had been presented to the com 
mittee. The progress of that system was anxiously 
pressed for, and they were also urged to establish fresh 
cable routes. Having regard to the possibilities of wire- 
less telegraphy, that would not be the time for him to 
recommend his friends to invest in cable shares, though he 
did not, however, think cable shareholders should become 
frightened about their investments. The Post Office were 
accused of trying to stifle the progress of wireless tele- 
graphy. Long before Mr. Marconi’s invention had reached 
its present point of development, the inventor received such 
facilities as the Post Office could give for carrying on his 
experiments. "Throughout there had been no disposition on 
the part of the Post Office to strangle this new invention 
at its birth, or prevent its development. What the Post 
Office had desired to do was not to bind themselves or to 
give away therights of the Postmaster-General in the same 
way that they were parted with in the case of the tele- 
phones before the importance of telephones was seen. In 
most countries the Post Office was in the position of a 
monopolist, but in this country the monopoly of the Post- 
master-General did not cover communications with a 
foreign shore or outside the three-mile limit. The Post 
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Office, therefore, could not strangle the invention even if it 
wanted to. Their business communications had not been with 
Mr. Marconi—though personally his relations with that 
gentlemen had been most friendly—but with the company 
which possessed the inventor's rights. What the company 
asked was not merely what cable companies had, but for 
an exclusive right to work wireless telegraphy in this 
country, and they asked for permanency. He could not 
give them either. There was no difficulty at any time 
about the company having private wires on ordinary 
terms, or obtaining delivery of any messages sent to them 
from any point in this country, or having messages received 
at Poldhu put on the Post Office wires, but they asked 
the Post Office to become their agents for the collection of 
, messages to be transmitted by their wireless system. He 
wrote explaining the terms on which he was willing to act, 
laying down certain conditions in order to prevent inter- 
ference with the Admiralty for strategic reasons, and to 
safeguard national interests. He further said they must 
satisfy his technical officers of what was disputed by 
him—viz., that the company were in a position to carry on 
the business and transmit messages across the Atlantic, 
That letter was written on March 31 last, and he was still 
waiting for a reply. He did not complain of the delay, 
but did complain that it should be attributed to the Post 
Office. Having spoken on the question of extension of 
underground telegraph wires and the progress of tele- 
phony in London, Mr. Austen Chamberlain regretted that 
the Post Office monopoly in telephones had ever been made 
the subject of a license to any private company. Tele- 
phony was not adapted to competition, and if it had to be 
a monopoly it ought to be in the hands of a public autho- 
rity. The greater part of the lieenses of the National 
Telephone Company came to an end in 1911, and he could 
not conceive that after that period any Postmaster-General 
would ever allow the service to pass out of his hands again. 


Institution of Civil Engineers.—The following is 
the programme of the Engineering Conference, 1903: 
Tuesday, June 16—9 p.m.—Mr. W. H. Maw will deliver 
the eleventh “ James Forrest lecture on Some Unsolved 
Problems in Engineering,” in the theatre of the institution. 
Wednesday, June 17—10 a.m.—Mr. John Clarke Hawk- 
shaw, M.A., president, will inaugurate the conference with 
. & Short address to all the sections in the meeting-room of 
the Institution of Mechanical Engineers. 10.30 a.m.— 
Section I.—Railways.——Meeting-room of the Surveyors’ 
Institution (entrance in Little George-street, Westminster), 
“The Design of Permanent Way and Locomotives for High 
Speeds,” introduced by Mr. James C. Inglis ; “ The Assimila- 
tion of Railway Practice as regards Loads on Bridges up to 
200ft. Span," introduced by Mr. A. Ross; “Automatic 
Signalling,” introduced by Mr. W. J. Cud worth. 10.30 a.m.— 
Section IT.— Harbours, Docks, and Canals.—Council-chamber 
of the Guildhall, Westminster. ‘Dredging in New South 
Wales,” introduced by Mr. C. W. Darley ; “ Dredging, with 
special reference to Rotary Cutters,” introduced by Mr. 
J. H. Apjohn; “Foreshore Protection and Travel of 
Beaches,” introduced by Mr. W. T. Douglass. 10.30 a.m.— 
Section III.— Machinery. Meeting · room of the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster. Speeds 
of Overhead and other Cranes as a Factor in Handling of 
Material in Working,” introduced by Mr. Archibald P. 
Head; Internal Combustion Engines for Driving 
Dynamos,” introduced by Mr. H. A. Humphrey ; “ Gauges 
and Standards as affecting Shopand Manufactory Adminis- 
tration," introduced by Mr. H. J. Marshall. 10.30 a.m.— 
Section IV.—Mining and Metallurgy.—Council-room of the 
Surveyors’ Institution (entrance in Little George-street, 
Westminster). Percussive Coalcutters,” introduced by Sir 


Thomas Wrightson, Bart., M.P., and Mr. John Morison ; 
* Recent. Improvements in Gold-Mining Machinery on the 
Rand,” introduced by Mr. Arthur E. T. Lees; “ Equalising 
the Temperature of the Blast for Blast-Furnaces," intro- 
duced by Mr. J. H. Harrison; *Steam-driven and Gas-driven 
Blowing - Engines,” introduced by Mr. Tom Westgarth. 
10.30 a.m.— Section VII. Applications of Electricity. Com- 
mittee-room of the Guildhall, Westminster. Wireless 
Telegraphy,” introduced by Mr. E. A. N. Pochin. Thurs- 
day, June 18.—10 a.m.—Section I.— Railways. —Meeting- 
room of the Institution of Mechanical Engineers, Storey's- 
gate, Westminster. The Organisation and Administration 
of an American Railway," introduced by Lieut.-Colonel 
H. A. Yorke, R. E.; The Relative Advantages of Overhead, 
Deep-Level, and Shallow Subway Lines for the Accommo- 
dation of Urban Railway Traffic," introduced by Mr. S. B. 
Cottrell. 10 a.m.—Section III.— Machinery — Meeting- 
room of the Surveyors’ Institution (entrance in Little 
George-street, Westminster). The Use of Petrol Motors 
for Locomotion,” introduced by Mons. E. Sauvage ; 
* Apprenticeship in Engineering Education,” introduced 
by Prof. J. D. Cormack. (General subject. If found 
desirable, the discussion will be continued in the after- 
noon.) 10 a.m.—Section V,— Shipbuilding.—Committee- 
room of the Guildhall, Westminster. Screw Shafts,” 
introduced by Mr. John List; * The Comparative Merits 
of Drilling and Punching in Steel for Shipbuilding," intro- 
duced by Mr. A. F. Yarrow. 10a.m.—Section VI.— Water- 
works, Sewerage, and Gasworks —Council-chamber of the 
Guildhall, Westminster. Smoke Abatement,” introduced 
by Mr. G. T. Beilby ; **Coal-Gas Standards,” introduced by 
Dr. S. Rideal. 10 a.m.—Section VII.—Applications of Elec- 
iricity.—Council-room of the Surveyors’ Institution (entrance 
in Little George-street, Westminster). Applications of 
Electricity to Driving Carriages in Towns," introduced by 
Lieut.-Colonel R. E. B. Crompton, C. B.; Transmission 
and Distribution by Single-phase Alternating Current, 
introduced by Mr. E. W. Monkhouse. Friday, June 19.— 
10 a. m. Section II. Harbours, Docks, and Canals.—Couneil- 
chamber of the Guildhall, Westminster. The Modern 
Equipment of Docks, with special reference to Hydraulic 
and Electric Appliances,” introduced by Mr. Walter Pitt ; 
* Recent. Improvements in Canal Engineering," introduced 
by Mr. Gerald FitzGibbon. 10 a.m.—Section IV.— Mining 
and Metallurgy.—Council-room of the Surveyors’ Institution 
(entrance in Little George-street, Westminster). The 
Continuous Method of Open-Hearth Steelmaking," intro- 
duced by Mr. B. Talbot; “Alloys of Iron, Nickel, and 
Manganese," introduced by Mr. R. A. Hadfield; “The 
Dangerous Crystallisation of Mild Steel and Wrought 
Iron," introduced by Prof. J. O Arnold. 10 a.m.— Section 
V. — Shipbuilding — Committee-room of the Guildhall, 
Westminster. The Modern Express Steamer for Short 
Passages,” introduced by Mr. A. E. Seaton; Steam- 
Turbines,” introduced by Prof. A. Rateau. 10 a. m.— 
Section VI. — Waterworks, Sewerage, and Gasworks.—Meet- 
ing-room of the Institution of Mechanical Engineers, 
Storey's-gate, Westminster. “ Bacterial Treatment of 
Water and Sewage up to Date,” introduced by Prof, 
Percy F. Frankland ; “Steam Turbine-driven Centrifugal 
Pumps for High Lifts,” introduced by Mr. C. W. Darley ; 
“The Raising of Water by Compressed Air,” introduced 
by Mr. Percy Griffith. 10 a.m.— $action VII. — Applications 
of Eledricity.—Meeting-room of the Surveyors’ Institution 
(entrance in Little George-street, Westminster). High- 
Speed Electric Traction on Railways, introduced by Mr. 
J. W. Jacomb-Hood; “The Position and Protection of 
the Third Rail on Electric Railways," introduced by Mr. 
W. E Langdon. (With Section I.) 
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THE VERBANÐ DEUTSCHER ELEKTROTECHNIKER. 


Eleventh Annual Meeting—Mannheim. 
[FROM OUR SPECIAL CORRESPONDENT. | 
_ PRELIMINARY. 


and the neighbouring ports is enormous. In honour of 
the Verband, some of the streets and squares leading from 
the Haupt-bahnhof have been gaily decorated with flags 
and bunting. The flags are attached to poles, provision 
for which latter is made by permanent socket holes along 
the side walks. Under normal conditions the poles are 


Favoured so far with delightful weather, the eleventh | removed and the sockets suitably covered. They are always 
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Exterior View of the New Festhalle, Mannheim. 


annual meeting of the above institution promises to be an 
unqualified success. Most of the members of the Verband 
taking ps in the meeting arrived here on Sunday and 
spent the evening together in social discourse. About 
250 members are assembled. 

Mannheim is a beautiful town of considerable com- 


| 


ready, however, for an occasion like the present, and obviate 
the tearing up of pavements. Had this been necessary no 
doubt the surroundings would not be looking so festive 
now. The town is served by an extensive system of tram- 
ways—the cars being chiefly remarkable for their smooth 
running. They are of the single-deck type—smaller and 
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mercial importance, which it owes in the first place to | 


ite happy situation by the conflux of two of Germany's 
d ja waterways—namely, the Rhine and the Neckar— 
and, secondly, to the advent of steam navigation, from 
which the present prosperity of the town dates. Although 
the Rhine above Mayence can be navigated only by shallow- 
draught vessels, the annual clearance of goods in Mannheim 


lighter than those which have become the fashion in 
England—and the rails I notice are all lap-jointed. What 
the foundation is I have not yet had a chance to enquire, 
but there is every indication that the track is extremely 
well laid. Bow collectors are used on the cars; these seem 
to be free at least from the hissing noise caused by the 
trolley. But for the incessant clang-clang of the drivers’ 
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bells the electric cars here would cause very little irritation | room and theatre is of gold mosaic work, studded with 
to nervous folk. UTER incandescent electric lamps enclosed in rich blue shades, 
Of the numerous fine buildings in Mannheim the finest | the effect obtained being more charming than words can 
to my mind is the Festhalle, illustrated herewith. This is | describe. It is in a smaller hall of this magnificent 
quite a new structure of red sandstone with a roof of green | building that the Verband is now holding its meetings. 
glazed tiles, giving an artistic finish to the whole. Viewed The first morning was devoted entirely to business, 


The Banqueting Hall of the New Festhalle, Mannheim. It will seat 5,000 people. 


from the exterior the elevation is somewhat squat and | which commenced at 9.30. The president (Herr Prof. Dr. 
unimposing, although the detail is excellent. The interior, | Ulricht) was in the chair. Before the strict business of 
however, is grand, every detail claiming admiration. | the meeting was proceeded with the visitors were 
Some idea of the principal rooms may be gathered from | heartily welcomed to Mannheim by the town’s repre- 
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p. 7 


The Concert Room and Theatre of the New Festhalle at Mannheim, accommodating 1,500 people. 


the accompanying illustrations. In the banqueting-hall| sentatives, including the mayor. Then followed some 
the artificial lighting is effected by means of incandescent | formal business, and the reports of the different 
and are lamps, the latter being hung in handsome elec- | standing committees of the Verband, with the 
troliers designed for effect rather than maximum utilisation | discussions thereon. Director Carl Schulthes, naval 
of light, although the diffusion obtained is good and the | architect, made an important proposition regarding the 
colour blendings excellent. The ceiling of the concert- | standardisation of electric light and power installations 
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on board ship. He proposed that the standard pressure of 
supply on all ships should be 110 volts, and that direct 
current only should be employed. It appeared from the 
discussion which ensued that the Standards Committee of 
the English Institution of Electrical Engineers have already 
been approached on the subject with a view to common 
action bein taken. The meeting seemed unanimously in 
favour of such a course. Mr. Gisbert Kapp pointed out 
that before adopting definite standards it would be only 
polite to ascertain the views of the English Committee, and 
to act in conformity with their views. 

Were such standards as proposed universally adopted, 
any ship would be enabled to shut down its boilers when 
in harbour and take a supply of current from the shore. 
A considerable saving could thus be effected. The question 
was finally left to the Standards Committee of the Verband 
to deal with. 

For the afternoon a river trip to inspect the docks had 
been arranged, and this proved very enjoyable. At night 
the annual banquet of the Verband took place in the 
banqueting hall of the Festhalle, commencing at 8 o'clock. 


Fio. 1. —Installations of the acr Lombarda. 1. Vizzola Power House. 2, Turbi 


counties, a large portion of the energy being for the purpose 
of factory driving and in other cases for supply in bulk to 
light small towns. The district over which the distribution 
takes place is shown in the map (Fig. 1). From the central 
station 10 three-phase circuits are carried overhead, some- 
times along the roads, sometimes across the fields, extend- 
ing in a northerly direction beyond Varese—a distance of 
about 22 miles, east to Lomazzo—about 25 miles, and south 
as far as Turbigo—91 miles. The total length of the 
primary lines is 87 miles, and of secondary lines about 
15 miles are connected to the system. In supporting this 
network of overhead conductors, 1,500 iron posts and 
3,000 wooden posts have been employed, giving an average 
distance between the supports of 135ft. On Jan. 1 
last there were 15,000 incandescent lamps connected 
to the system and 750 electric motors. "These are supplied 
from 98 sub-stations. In these sub-stations transformers 
are fixed, having a capacity of 15,500 kw. on the secondary 
side. Among the most important mills which take their 
supply of electrical energy from the company for motor 
purposes may be mentioned the cotton mills at Legnano 
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Power House (under construction. 


Castellanza Steam Power House (under construction. 


A band discoursed sweet music during the time, and inci- 
dently proved the acoustics of the hall to be most excellent. 
Each gentleman was presented with a memento of the 
occasion, in the shape of a handsome pipe with bowl 
fashioned to represent a telegraph insulator. Nor were 
the ladies neglected, each receiving a nosegay of choice 
fresh-cut flowers, and two roses cleverly executed in 


porcelain. 
( To be continued. ) 
| 
THE VIZZOLA ELECTRIC POWER PLANT. 


The Societa Lombarda for the distribution of electrical 
energy have spent in round figures a sum of £480,000 in 
the establishment of the magnificent Vizzola works, together 
with the distributing network. The general scope of the 
undertaking is on very simila: lines to that in view by 
the companies of this country, who have obtained Acts of 
Parliament for the distribution over various districts or 


employing about 1,200 kw, Ottilino's cotton mill taking 
800 kw., and that of Messrs. Frua and Banfi, where a 
number of electric motors are installed of an aggregate 
capacity of 2,700 kw., among which are three induction 
motors, each of 700 b.p. 

In the central station 10 machines are fixed, and three 
sets of exciters each of 200 h. p. Each unit is of 2,000 h. p. 
being direct driven by a turbine, eight of which have been 
constructed by Messrs. Riva, Monneret, and Co., of Milan, 
with their well-devised automatic regulating gear, and the 
others by Messrs. Voit, of Heidenheim ; they are all con- 
structed for a variable fall of 75ft. to 87ft., and revolve at 
a speed of 187 revolutions per minute. Twelve steel tubes 
of 6ft. in diameter are connected between the penstock and 
the turbines. The three-phase alternators, generating at 
a tension of 11,000 volts with a periodicity of 50, are all 
manufactured by the Schuckert Company, of Nuremberg. 
The revolving field is fitted with 32 poles on to which a 
flat copper strip is wound the whole being pressed up 
together after winding on the former before slipping on 
to the cores. The machinery hall is spanned by an electriq 
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crane, and no expense has been spared in executing the 
architectural design, a considerable amount of decoration 
being visible below the level of the rails of the overhead 
traveller. Fig. 2 gives a view of the interior of the 
machinery hall. 

The switchboard is fitted on a gallery near the centre of 
the hall, practically the whole of the apparatus having 


except some of the automatic oil switches. The instruments 
are all supplied with low-tension current through suitable 
transformers, as in the case of most of the other work of 
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this description in Italy ; the main switches are mechani- 
cally connected to the contact points, the latter, however, 
are placed in the chamber beneath the. gallery. Safety 
fuses were used at the commencement of the work, but 1t 
has since been found advisable to discontinue their use in 
favour of the automatic switches, a practice which is every- 
where gaining ground, owing no doubt to the improved 
one and manufacture of the automatics and the vagaries 
of the safety fuse. 

The interior arrangement of the station leaves nothing 
to be desired, but it is outside of the station that the most 
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Fid. 3.—The Vizzola Aqueduct and Overflow from the Penstock. 


important work of the company has been carried out in 
constructing the power canal and the works connected 
with it. The River Ticino is the source of supply of the 
water, the fall being used between Somma Lombarda and 
Vizzola. The total length of the canal that had to be 
constructed for the purpose was about 4} miles, with a 
drop of 15 per 1,000, a capacity of a little over one million 
oe per minute, and a water velocity 43ft. per second. 
n constructing this canal 1,200,000 tons of earth were 
removed, and about 170,000 cubic yards of concrete and 
brickwork used in the formation, the work being com- 


about 1,000 wor 


Fie. 2. —View of the Machinery Room at Vizzola . 


must be guaranteed, and some inducement to sign an 


pleted in two years by the continuous employment of 
en. 


Near the generating works an imposing aqueduct has 


| 8 constructed on arches with spans of 16ft., the total 
. len 
, wit 
bpenstock above the station is 100ft. long by 40ft. wide. 
been supplied and erected by the Schuckert Company, | 


h being 650ft., the whole construction is in concrete, 
damp course layers to prevent any leakage. The 


A view of the aqueduct and the overflow from the pen- 
stock is given in Fig. 5, and a view below the station of 
the tail race in Fig. 4. The fall available at the power- - 
house is 100ft. In order to divert the water from the 
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Ticino into the canal, a weir 13ft. high by 950ft. long had 
to be constructed across the river. | ü i 
The revenue secured by the company amounts to an . 
average of £8 per horse-power per annum, affording a gross 
profit of 16 per cent. This is distributed as follows: 
sinking fund, 4 per cent. ; working expenses, 4 per cent. ; 
dividend, 8 per cent. A very large proportion of the 
energy is supplied at an annual charge per lamp or per 
horse-power, the directors being of opinion that the intereste 
of supply and demand are best met in this way, because 
when once the works have been established the running 


Fie. 4.—View of Power Station, showing Tall-race. 


costs are comparatively light, whereas to make it worth 
while to reach any particular consumer a miaimum revenue . 
Tee- 


ment for a minimum payment is no doubt obtained by 


suggesting that an unlimited consumption, so far as 24 hours 
per day will permit with the capacity of machinery installed, 
forms 
loaded fully throughout the greater part of the day, and 


part of the bargain. The generating plant is usually 
the company have foreseen that their works are too small 
to meet the future demands. They are therefore now 
erecting new works some nine miles further down the 
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River Ticino, near Turbigo. These works will have a 
capacity of 6,000 h. p., employing a fall of 27ft. The 
electrical connections will be joined on to the present 
distributing network, so that the two stations will work 
in parallel. At Castellanza steam generating works are also 
under construction to the extent of 5,400 h.p., in order to 
supply sufficient plant at times of low water, or of abnormal 
demands on the part of consumers. 

The works have been planned, designed, and organised 
by Cav. Allesandro Scotti, formerly one of the engineers 
of the Italian Edison Company, the distinction of knight- 
hood having been conferred on him by the King of Italy 
on the completion and opening of the magnificent works 
just described. 
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RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH A CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 
PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.* 


BY WILLIAM J. HAMMER. 


The author of this paper has endeavoured to exemplify 
certain fundamental principles connected with the pheno- 
mena upon which he has treated, and in considering these 
subjects, all of which may be said to be on the borderland 
of science, to bring out by means of experiments, lantern 
slides, and illustrations which accompany the paper, the 
practical and commercial side. He entertains the hope 
that the matter herewith submitted will prove of interest 
to the members of the societies before whom he has the 
honour of appearing, and may serve in some slight degree 
to stimulate investigations in these most promising fields. 


FLUORESCENCE AND PHOSPHORESUENCE. 


Sir George Stokes has given the name of “Fluorescence” 
to the phenomena which certain substances present in 
altering the very short waves of ultra-violet light, which 
are invisible, and transforming them into waves of longer 
length so that they become visible to our eyes. In elec- 
trical parlance a fluorescent substance might be termed 
a step down transformer, or perhaps more correctly a 
frequency changer for light waves. Stokes, as a result 
of his investigations, framed this law: When the 
refrangibility of light is changed by fluorescence it is 
always lowered and never raised”—in other words, the 
waves emitted during fluorescence are always longer than 
those which are absorbed, thus causing fluorescence. 
There are, in fact, cases where the frequency of 
the radiations is increased, but where there is such an 
exception to Stokes’s law some sort of chemical reaction 
occurs. The lowering of the frequency of certain ultra- 
violet radiations, so as to render them visible, was 
known to Brewster in 1833 and Herschel in 1848, the 
former terming it internal and the latter surface dis- 
persion ; but it was first explained and the name given 
to it by Stokes in 1852 after a form of fluorspar. In 
the case of fluorescence, the emission of the light laste 
only so long as the substance is stimulated by the 
incident beam; but in the case of the phosphorescence, 
the emission of light continues or persists after the 
stimulation has ceased, or the original source has been 
removed. The word phosphorescence is from the Greek 
"phósphoros," meaning light bearer. Prof. E. Wiede- 
mann has suggested the name “luminescence” to cover 
fluorescence, phosphorescence, and phenomena of that 
character possessed by many substances whose light 
emissions are unaccompanied by flame or by the tem- 

rature of ordinary light waves; but this term can 

dly be made to cover the Becqueral rays emitting 
from radioactive substances. 

I have here to-night a collection of tubes containing 
fluorescent liquids—such as petroleum, quinine, Magdala 
red, eosine, uranine, saffronine, paviine, esculine, amidoph- 
thalic acid, fluorescine, rhodamin, etc, . . all of 

* À lecture delivered at & meeting of the American Institute of 


Electrical Engineers and the American Electrochemical Society, New 
York, April 17, 1903. 
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which show most beautiful changes in colour when viewed 
by direct and transmitted light. I also have some of the 
fluorescent hydrocarbon "'thalleen," prepared by the late 
Prof. Henry Morton, and some of those most beautiful 
fluorescent substances—resorcorufin and resorcin blue—for 
which Iam indebted to Dr. Geyer, of Steven's Institute. 
Fluorescent substances are particularly beautiful in the 
ultra-violet light; for iustance: the yellow fluorescene 
becomes a most beautiful green; the orange coloured eosine 
becomes gamboge; the crimson eolour of Magdala red & 
bright scarlet ; the straw coloured wsculine becomes a pale 
blue; the transparent and colourless quinine gives its 
characteristic blue surface tint; the paraffin oil a beautiful 
blue; and the various other substances giving a beautiful 
surface colour quite different from that of the interior of 
the solution. Small pieces of horse-chestnut bark or bark 
of the ash tree placed in a.dilute ammoniacal solution 
produce a most beautiful fluorescent effect, as the 
dyeing material descends slowly through the liquid. 
Flowers painted with these fluorescent substances on 
cardboard produce a most beautiful effect when light 
screened by dark blue or violet glass is thrown upon them. 
Sodium vapour fluoresces brilliantly in sunlight.- I also 
have here samples of tungstate of calcium, platino-barium 
cyanidé, sulphide of zinc, and similar preparations which 
have been extensively used in the fluorescent screens 
for X-ray work. Here is a specimen of Willemite which, 
when exposed to the ultra-violet light produced by the 
bright snappy condenser spark between these iron elee- 
trodes shows a magnificent fluorescence. Here is a card 
with words written with a solution of platino-barium 
cyanide which fluoresces beautifully when ex to the 
ultra-violet light of the iron arc, especially when shielded 
by the accompanying coloured glass plates. I have also 
one of Prof. R. W. Wood’s interesting ultra-violet screens, 
consisting of four plates of cobalt glass, between which 
are gelatine films containing nitroso-dimethyl-analine with 
copper oxide, which screen when employed in front of the 
arc lamp renders beautifully fluorescent a lump of uranium 
nitrate held in the focus of the invisible rays. Through 
the courtesy of Dr. Von Recklinghausen I am enabled to 
show you a Cooper-Hewitt tube which is enclosed in a 
screen soaked in rhodamin, the best substance which thus 
far has been found which is fluorescent in the light* of the 
mercury arc. 

It is well known that many bodies become red hot at a 
temperature of between 400deg. and 500deg. C., and to make 
them white hot a temperature of between 800deg. and 
1,000deg. is necessary; but there are many substances 
which are phosphorescent and which possess the property of 
giving off considerable light without sensible heat. I have 
here some samples of two phosphorescent substances which 
have been known for many years—one of them a sulphide 
of barium or Bolonese phosphorous, and the other a 
sulphide of calcium or Canton’s phosphorus. The former 
was discovered in 1602 by Casciarlo, a shoemaker in the 
city of Bologna, who prepared it by the partial calcination 
of a certain powdered heavy spar mixed with a little flour 
meal, which he roasted in the furnace, and found after- 
wards that when exposed to sunlight it would shine 
in the dark. This preparation was succeeded by the dis- 
covery of John Canton, who calcined oyster shells with 
charcoal and meal in a closed crucible, thus producing a 
brilliant phosphorescent substance called after his name. 
Phosphorescence by insolation—or exposure to sunlight— 
has been extensively investigated by Prof. A. E. Becquerel. 
Practically all substances in nature are phosphorescent, and 
although some of them remain phosphorescent for only 
one ten-thousandth of a second, others retain their phos- 
phorescence for hours. One may expose sulphide of calcium 
to sunlight, and after placing it in a dark room for six 
weeks it will still affect a photograph plate. Phosphorescence 
may be stimulated in many ways—by combustion, pound- 
ing, rending, friction, by the vibrations from sources of 
heat, light, or electricity; and these various phosphorescent 
substances are very susceptible to temperature changes. 

Various substances also phosphoresce while pensi ia. 
erystaliüsation. I have here a large sheet of cardboa 
which has been prepared for me by Messrs. Devoe and Co., 
which is covered with seven coats of Balmain's luminous 
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m or po fle paido of calcium, with perhaps a trace of 
ismuth and mixed with aerated varnish, and it has been 
put through hot calender rollers. You will note that this 


phosphoresces most beautifully when excited by burning 


this piece of magnesium wire before it, or by focusing 
the arc light upon it. This phosphorescence soon dies out, 
however; but upon placing my hand against the sheet, the 
heat of my hand has caused the card to brilliantly phos- 
phoresce. A cold object placed against the cardboard will 
vey much lessen the phosphorescence at that point. When 
I place this bust of Franklin between the arc light and the 
phosphorescent cardboard, you will note I can thus produce 
a fine silhouette of that distinguished philosopher. 

I have P for your consideration a number of 
objects coated with phosphorescent, substances. When I 
burn this piece of magnesium wire in front of this card, or 
hold it before the arc light, you will note the initials of the 
A. I. E. E. and the A. E. S., the two societies before which I 
have the honour of appearing to-night, shine out brightly. 
I also have a number of incandescent lamp bulbs, coated 


internally and externally with phosphorescent . substances, 


which you will note give considerable light when 
stimulated by the burning magnesium; or by turnin 
on the electricity supplying certain of the lamps. 
remember nearly 20 years ago having cut out tiny stars 
from cardboard, and painted them with luminous paint, 
and arranged them on the ceiling of my bedroom to repre- 
sent certain of the principal constellations in the heavens. 
These stars would absorb the light during the daytime, and 
at night would represent an appearance as though the roof 
had been removed and one was looking at the stars in the 
sky. Ihave herea philosophical toy which I made years 
ago with which I can show the varying phases of the moon. 
I have taken a 25 cent. globe and painted half of it with 
black japan, as representing the dark side of the moon, 
which is never seen ; the other half I have painted with a 
number of coats of luminous paint, and by exciting the. 
phosphorescence of this half by the burning magnesium 
you will see that by slowly turning the globe around a 
perfect representation of the varying phases of the moon 
occurs. I hold in my hand here a long tube coated inside 
with sulphide of calcium, which makes a beautiful wand, 
which an orchestra leader might use in a dark scene. I 
remember years ago fixing up a vacuum tube and coil for 
use as à batom in the dark scene in Gilbert and Sullivan’s 

of Ruddigore,” and fearing lest the complaisant 
leader be some day knocked off his stool by the 8in. coil. 
Here are a couple of postal cards which I secured in 
Europe showing the Blue Grotto at Capri. They are 
printed with phosphorescent paints, and on exposing them 
to the light you will see they are exceedingly pretty. 

Prof. Dewer has shown that egg shells, kathon, ivory, 
and „peper become brilliantly phosphorescent if they are 
cooled to about 200deg. below zero by use of liquid air, 
and then exposed to light. Many bodies seem to possess 
this power of absorbing energy at low temperatures and 


giving off light at higher temperatures. In fact, Dewar has 


observed that at a temperature approximately that of the 
boiling poni of oxygen (184deg. C.) all bodies, even living 
tissues, me phosphorescent. I have here a collection 
of 40 or more glass tubes containing various phosphorescent 
substances, which, when I burn this magnesium before 
them, you will note become brilliantly phosphorescent, 
showing red, yellow, green, blue, aid. in fact, all the 
colours of the spectrum. The sulphides of calcium, barium, 
strontium, zinc., etc., largely enter into their composition. 
I also have here some fine particles of fluorspar, which, 
when scattered on this hot plate, glisten like fireflies. 
A similar effect may be produced by quinia or its sulphate, 
which when spread on a sheet of paper and laid on a hot 
metal plate in a dark room, shows a remarkable phos- 
phorescence, which developes at the edges and spreads to 
the centre. Boracic acid fused and allowed to cool breaks 
into small pieces, and along the cracks phosphorescent light 
appears. Potassium sulphide fused with cream of tartar 
ows the same phenomenon. Phosphorescent ether may 
be prepared by digesting phosphorus in ether for some days 
in a tightly-corked bottle, and when a lump of sugar is 
1 into this and dropped into a glass of water, the 
8 appears quite luminous. | 
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The stream of partioles so thoroughly investigated by 
Prof. Crookes was given the name of “cathode rays" by 
the Germans, as a protest inst Crookes's theory of 
molecular streams propounded by him at the British 
Association meeting in 1879. Lord Kelvin has told us that 
the smallest particle which can be observed by the most 
powerful microscope contains 18 to 20 million atoms, and 
although until recently the smallest particle we could con- 
ceive of was the atom of hydrogen, this being the lightest 
of gases, Prof. J. J. Thomson has now shown us that these 
atoms may constitute a thousand fragments, or, as he calls 
them, “ corpuscles,” and Crookes showed us, and Villard of 
Paris recently demonstrated conclusively that the cathode 
rays consist of a stream of these hydrogen corpuscles 
negatively charged and moving at as approximating 
70,000 miles per second; and as illustrating the com- 
plexity of an atom, I am reminded by Prof. Hallock that 
the late Prof. Henry Rowland once said that a Steinway 
grand piano was a comparatively simple piece of 
mechanism compared with an iron atom. Prof. Crookes 
has shown many notable experiments in which substances 
have been caused to phosphoresce inside of the Crookes’ 
tube by the molecular bombardment of “cathode rays"; 
and I have here some fine Crookes tubes containing red 
and white coral, rubies, calcite, lava, etc., which you will 
note phosphorese finely. (I am indebted to Messrs. Queen 
and Co. for certain of these.) Prof. Crookes has made a 
diamond so phosphorescent inside of a Crookes tube, as to 
give a full candle-power of light. Rubies, emeralds, corals, 
fluorspar, lime, and many other substances similarly 
phosphoresce in the Crookes tube. I have here a Crookes 
tube containing calcined sea shells, which, on connecting 
to the induction coil, is caused to give off a most brilliant 
light, and the globe and contents to phosphoresce long 
after the current is shut off. Here, again, I have a tube 
containing four separately exhausted sections, which are 
filled with phosphorescent substances, and a tiny tube 
passing through all of the partitions of the tubes, and 
being connected with the electrodes at the end. On 
connecting this to the induction coil a luminous gaseous 
stream is seen in the tiny tube, and the discharge accom- 


panying it affects powerfully the phosphorescent substances 


which, you will note, are coloured green, yellow, and blue, 
after the current is shut off. I have here also a Crookes 
“radiometer,” the vanes of which are painted with 
phosphorescent substances, and on connecting the radio- 
meter to the coil the electricity rotates the vanes and 
causes them to become highly phosphorescent. 

At a meeting of the institute on Jan. 3, 1902, through 
the courtesy of Mr. Edison, I was enabled to present some 
of Mr. Edison’s tungstate of calcium lamps which have 
sometimes been called Edison X-ray lamps. These lamps 
were Crookes tubes, the interior walls of which were coated 
with fused crystals of tungstate of calcium, which werecaused 
to phosphoresce most dazzlingly when they were connected 
to an induction coil. Through an accident to my large 
coil, I was unable to show these tubes working as perfectly 
as I should have liked ; and to-night I will show you as an 
evidence of good faith some of them operating as they 
should operate, and giving a most powerful light. Inoi- 
dentally, I am going to show you that this cannot properly 
be called an X-ray lamp, although a form of X-ray tube is 
employed, as it is not the X-rays outside but the cathode 
rays inside of the tube which produce the phosphorescence. 
This tube which I have here and which I have coated with 
tungstate of calcium and platino-barium-cyanidé on the 
outside, I will now place underneath an ordinary Crookes 
tube, that it may be exposed to the X or Röntgen rays; 
and you will see that while the coated surface fluoresces, 
as any fluorescent screen will when exposed to Róntgen 
rays, the moment these rays cease there is absolutely 
no phosphorescent effect, there being no persistence 
of the luminescence. Now, another thing which I 
think I can show you is that, while cathode rays 
produce by their action on the interior wall of the glass 
tube a secondary effect of ether pulsationg on the exterior 
which are Róntgen, or X-rays, I can now produce the con- 
verse of this by bombarding the outside of the Edison 
tube by the Róntgen rays from the Crookes tube, and you. 
will see then that I have caused cathode rays to be stimu- 
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lated in the interior of the tube which is merely held near 
it, causing the tungstate of calcium to become brightly 
phosphorescent, and you will note that I can deflect the 
cathode rays with a magnet. I believe this is the first time 
this conversion of Röntgen rays into cathode rays has been 
accomplished, and is rendered possible by this form of tube. 

There are many commercial applications which may be 
made of this curious property of phosphorescence.  Life- 
buoys have been painted that they may be seen when 
thrown overboard. Sheets of cardboard such as I have 
shown you have been used to give light in powder maga- 
zines. I have also suggested painting projectiles with 
luminous paint for use at night. Phosphorescent clock 
and watch dials have been made in large numbers, and it 
has been suggested to make house numbers, door knobs, 
and escutcheons for keyholes of such materials, cover the 
walls with luminous paper, and even paint the houses with 
luminous paint. The taps or keys of incandescent lamp 
sockets and switches might be made of glass containing 
phosphorescent material, or the cases painted as I have here 
done, so that they could readily be seen in the dark; and 
doubtless certain phosphorescent substances might be used 
to considerable advantage in connection with various types 
of vacuum tube lighting and for vacuum tubes used in con- 
nection with wireless telegraphy. I hold in my hand a 
tiny tube which I secured in Paris, which contains what is 
perhaps the most brilliant phosphorescent substance that 
has yet been discovered. It is a special preparation of 
sulphide of zinc. Here is & second tube containing some 
of the sulphide of zine, which also has mixed with it some 
radium. A tube of this mixture may be put away in the 
dark for years, and the radium will act on the zinc, causing 
it to phosphoresce brilliantly. 

Who will say that we shall not some day find a substance 
which will be so powerfully acted upon by the emanations 
from radium that it may be used as a source of light ? Here 
I have a tube which I have made on the suggestion of 
Prof. Currie, ‘consisting of two bulbs with a stop cock 
between, in one of which may be placed sulphide of zine, 
or similar substances, and in the other radium ; and in this 
manner the radio- activity of various substances may thus 
be investigated. A tube containing chloride or bromide 
of silicon, and exhausted to 12mm. or 15mm. and sealed, 
will when rubbed briskly with silk glow in one case a rose 
colour and in the other a greenish yellow. I hold in my 
hand here two Geisler tubes, each containing an inner tube 
with beaded surfaces. In each of the outer tubes is a 
small amount of quicksilver, and in one tube nitrogen gas, 
and in the other carbonic acid gas. By shaking, these 
tubes rapidly the friction of the quicksilver against the 
glass produces electricity, which causes the gas to become 
luminescent. Various other gases may be thus employed 
producing different colour effects. It has been suggested 
that lifebuoys could be equipped with a number of mercury 
tubes, circular or otherwise, and set in different positions, 
30 that the rolling of the buoy in the sea would constantly 
agitate the mercury and render the tubes luminous. Here 
is a tube containing murcurial salts, which changes greatly 
the colour of its phosphorescence by heating the tube in 
alcohol flame. 

In this box I have a large spiral glass tube, which is 
expanded into bulbs at various points throughout its 
length. This tube, for which I am indebted to my friend 
Dr. Geyer, contains sulphuric anbydride; and you will 
note when I connect this to the induction coil and send a 
discharge of electricity through it, that the gas inside of the 
tube becomes [phosphoresent, and remains so for a con- 
siderable period: after the electricity is cut off. 

I have here a bottle containing phosphorus and olive oil, 
which you will see becomes most brilliantly phosphorescent 
when I withdraw the stopper and allow the air to enter 
the bottle. The phosphorescence in this case is due to 
combustion, or to the oxidation of the liquid. I can also 
write phosphorescent characters on this ground glass plate 
wet in hot water with this stick of phosphorus. Other 
forms of phosphorescence are caused by chemical changes 
or the slow combustion of decaying vegetable matter or 
decaying fish. 

Occasionally clouds show a phosphorescent light at 
night ; snow is phosphorescent after exposure to sunlight, 


and no doubt many substances retain during the night the 
phosphorescent light imparted by the sun's rays during 


the day. 
(To be continued.) 


MUNICIPAL ELECTRICAL ASSOCIATION. 


The full programme of the eighth annual convention of 
the above association is now available, and we give below 
the detailed arrangements. The convention tickets and 
those for the smoking concert and visits to works should 
be applied for promptly to the secretary of the association, 
at St. James’s Hall, Piccadilly. 


. WEDNESDAY, JULY 15. 

Meeting at Sunderland at 10 a.m., at the Subscription Library, 
Faweett- street. The Worshipful the Mayor of Sunderland (Councillor 
H. J. Turnbull, J.P.) and the members of the Sunderland Electricity 
and Tramways Committee have kindly consented to be present to 
meet and welcome the association. Presidential address by Mr. 
J. F. C. Snell, chief electrical engineer, Sunderland. The following 

pers will then be read and discussed : (1) ‘‘ Statistics of Electrical 

upply,” by Alderman J. P. Smith, J.P. (member of council), 
ex-mayor and chairman of the Electricity Committee, Barrow-in- 
Furness ; (2) The Possibilities of Future Economies in Electrical 
Illumination," by Mr. W. A. Chamen (past president), chief electrical 
engineer, Glasgow. 

At 1 p.m. there will be luncheon to members of the association in 
the reception room, town hall, by the invitation of the Mayor of 
Corporation of Sunderland. 

At 2.30 p.m. special cars start from town hall to visit Wheatsheaf 
Car Depót, Monkwearmouth ; three-phase sub-station ; Danning-street 
electricity station ; Hylton-road electricity station ; and Hylton-road 
car-shed and repairing shops. Other places of interest open by kind 
pariaan will be Messrs. Sir W. T. Doxford and Sons’ Shipyard, 

allion, electrically driven throughout (direct-current, from private 
installation and from Corporation sub-station) ; Messrs. the North. 
Eastern Marine Engineering Works, driven by three-phase induction 
motors from ja ei ons supply; Messrs. X. P. Austin and Sons’ 

ntoon, electrically-driven pumps from Corporation’s supply; Messrs. 

bert Thompeon and Sons’ graving dock, pumps driven from Cor- 
poration’s supply; the new harbour works of the River Wear 
Commission ; the National Telephone Company’s exchange. 


THURSDAY, JULY 16. 


Meeting at Newcastle-on-Tyne, at 10 a.m., at the Literary and 
Philosophical Institute, Westyate-road. The Right Worshipfal the 
Mayor of Newcastle-on-Tyne, Sir William Mir destinies and. the 
members of the Tramways Committee, have kindly consented to be 
present to meet and welcome the association. The following papers 
will then be read and discussed: (1) The Sphere and Utility of a 
Power Company," by Alderman G. Pearson, J.P. (hon. solicitor), 
chairman of the Bristol Electricity Committee; (2) Electrical 
Traction as Applied to the Newcastle Tramways,” by Mr. A. E. Le 
Rossignol, chief electrical engineer and general manager, Newcastle 
Corporation Tramways; (3) The Management and Working of 
Boilers,” by Mr. Horace Boot, chief electrical engineer, Tanbridge 
Wells. | 

At 1 p.m. table d'hóte luncheon can be obtained at the County 
Hotel (opposite railway station) for 2s. 6d. 

At 2.30 p.m. a visit is arranged to the Corporation tramways power 
house at the Manors, and the three-phase distributing sub-station of 
the Tyneside Power Company. The members can afterwards take the 
train from Manors to Carville to inspect the power-house of the Tyne- 
side Power Company, returning by train to the Central Railway 
station. The following places of interest will also be open to members : 
the new Forth Banks station of the Newcastle and District Electric 
Lighting Company (large turbo-dynamos and aun boilers); Messrs, 
C. A. Parsons and Co.’s works, Heaton; Messrs. J. H. Holmes and 
Co.’s works, Portland-road ; Messrs. Scott and Mountain's works, 
Newcastle; Messrs. Clarke, Chapman, and Co., Gateshead; the 
North-Eastern Marine Works and Sub-Station, Wallsend. 

The association smoking concert will be held in conjunction with 
the Local Section of the Institute of Electrical Engineers at the Grand 
Assembly Rooms, Barras Bridge, Newcastle-on-Tyne, at 7.30 for 
8 p.m. Evening dress. Tickets, 5s. 6d. cach. 

Fripay, Jury 17. 

Meeting at Middlesbrough, at 10.30 a.m., at the Council-chamber 
Town Hall. The Worshipful the Mayor of Middlesbrough, Dr 
Hedley, has kindly consented to be present to meet and welcome the 
association. The following papers will then be read and discussed : 
(1) Methods of Stimulating Demand, by Councillor J. E. Panton, 
M.D. (member of council), chairman of the Bolton Electricity 
Committee ; (2) ‘‘The Financial Improvement of Electricity Supply 
Works,” by Mr. J. A. Jeckell, chief electrical engineer, Coventry. 

At 1 p.m. there will be a luncheon to members of the association in 
the crypt of the Town Hall, by invitation of the Mayor and Corpora- 
tion of Middlesbrough. 

At 2.30 p.m. brakes will leave town hall for some of the following 
works: electricity works of the Corporation; Messrs, Bolckow, 
Vaughan, and Co., Limited; Messrs. Dorman, Long, and Co., 
Limited; Messrs. the North-Eastern Steel Company, Limited; 
Messrs. Sir B. Samuelson and Co., Limited ; the N.E. Railway Com- 
pany's dock installation. 
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At 5 p.m. members can leave by cars for Stockton, starting from the 
Town Hall, Middlesbrough, for the Imperial Tramway Company's 
three-phase power house, and the Stockton Corporation electricity 
works, where the association will be welcomed by the Worshipful the 
Mayor of Stockton, George Thompson, Esq., J.P., and the chairman 
and members of the Electricity Committee. 

SATURDAY, JULY 18. 


Meeting st Sunderland. The annual general business meeting of 
the association will be held at 10.30 a.m. in the Oouncil-chamber, 
Town Hall, Sunderland, when all members, associate members, and 
associates are particularly requested to attend. | 


The agenda for this annual meeting will interest 
. members, as it entails the election of officers and the 
choice of next year’s meeting place. The convention 
promises to be a great success if judged from the variety 
of the programme. The only criticism we have to make 
is that the load curve too closely resembles that of a 
tramway station. 


CO-OPERATIVE MUNICIPAL EXPERIMENTS. 
BY B. C. H J. 


The electrical profession has been, and is still, dependent 
upon experiment for its progress. This is true of other 
professions likewise, not to mention the gas trade. There 
are usually two stages of such experiments—the first stage 
being perpetrated, as a rule, in foul-smelling laboratories 
or in workshops, and while this costs comparatively little, 
it achieves results that are more often than not of similar 
value. However carefully an experiníent of this kind may 
have been made, it is seldom that the actual conditions of 
practice have been worked upon, and it therefore cannot 
be considered a complete success by those who have had 
experience of such experiments. Nevertheless, these work. 
shop experiments are the necessary sieves through which 
wild-goose ideas and epoch-making inventions alike must 
pass before being advanced to the stage of practical 
experiment. 

Now, practical experiment to be worth anything means 
money—much money—and it may incidentally be men- 
tioned that the true man of genius shows himself in obtain- 
ing the needful cash rather than in obtaining the needful 
idea. Even if a practical experiment is successful, it is 
extremely unlikely that finality is reached with this first 
trial; and most probably future installations will depart 
from some of the original lines which the experiment 
showed to be faulty. This is all very well for merely a 
patentable invention of trifling cost that can be dealt with 
by a small syndicate, but when the subject is a wider one 
and of public importance, such as may reasonably be called 
a system, there is much need for an arrangement between 
users and possible users which would distribute the losses 
or eventual gains among those interested. 

If in the beginning of all good things electrical the big 
towns, when perplexed by differing advice and systems, 
had pooled their interests and started with practical experi- 
ments on a sufficiently large scale in, say, half a dozen 
representative towns, two being alternating high-tension 
works, two continuous high-tension, and two continuous 
low-tension, and had employed a pukka engineer to 
investigate the results obtained, for the benefit of the 
hundred or two other towns, faizly conclusive results 
could surely have been obtained at the end of a year or 
80, which would have enabled the bulk of the later installa- 
tions to be better suited both as to system and plant. The 
loss on the experimental installations thus proved to be 
unsatisfactory would have been paltry when divided 
among the municipalities in the syndicate, and in any case 
the experience gained would have recouped the outlay. 

In the past, however, there has been a huge amount of 
procrastination among those towns which should have 
been the first to bave taken up electricity supply. This 
was caused by the desire to avoid risking money on a new 
thing, and preferably to sit on the fence, while watching 
other towns plough their lonely furrows, to benefit by 
the mishaps of the ploughmen. This natural caution 
has put back the clock of electrical progress very con- 
siderably, and has occasionally benefited the procrasti- 
nators at the expense of those communities whose 
enterprise deserved the greater reward. This ig not as 
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it should be. No town is justified in sinking its money 
on what is more or less of an experiment when it is 
commonly known that other towns are merely waiting to 
take advantage of its failure or success without risk of 
loss to themselves. 

It would appear as if this point of view has never 
been appreciated, but it is not too late now to make use of 
this suggestion. On every hand there are the possibilities 
of huge improvements in electricity production, its supply, 
and applieations, if only the golden ideas can be per- 
fected by passing through the fire of practical experi- 
ment. There are also plenty of bad eggs that are 
being tested by individual municipalities which must 
cost little fortunes either to prove their rottenness, or 
(to drop metaphor) for upkeep as half-and-half successes. 
Look at the London County Council, for instance, and 
its new-fangled traction conduit scheme! This experiment 
will be a costly one, as it is the first of its kind in England; 
but if it proves a success (or even points the way to success 
by accountable failure) there are plenty of towns anxious 
to use the system in suitable districts. Also, observe the 
Wolverhampton pickle! The town is confronted by the 
alternative courses of putting up with an untried system 
that is sure to cost them considerably more to work than 
anticipated, or of pulling this system up and risking a law- 
suit, with the usual chances against a eorporation. Further, 
note Halifax, which is just about to start a line of trolley 
cars without rails, with precious little to go upon except 
that which comes from abroad. Sister towns are watching 
these, among other, costly experiments, and, when they 
are over, will write for full details (if these are not published 
broadcast) of what to do and what to avoid, and never an 
enquiry as to whether the enterprising town has a mouth 
on it ! 

Frequently the one obstacle to such intercommunication 
between towns is the town clerk, who is either too, let us 
say, busy to move in the matter, or too, we may surmise, 
orthodox to countenance such a ridiculous thing as an 
aliance with any other county borough for any purpose 
whatsoever. The jealousy and suspicion with which other 
towns are 55 may be understood when it is remem- 
bered that other towns have other town clerks. Those who 
have had to deal with tramway or power schemes which 
overlap in adjacent towns will bear this out. Also, it may 
be that there are usually persons responsibly connected 
with such townships who might be affected by such an 
obviously proper course, and, as Artemus Ward has said, 
„There's a lot of human nature in a man." 
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SOME POINTS WITH REGARD TO ELECTRIC 
LIGHTING BY INCANDESCENT LAMPS. 


BY A. H. M. 


A very frequent cause of trouble to users of incandescent 
lamps, especially in these days of high voltage, lies in the 
nature of the material in some cases used for filling-in and 
fixing the collars to the bulbs. In a large number of 
instances a material of an extremely porous and hygro- 
scopic character is employed, the result being that the 
moisture from the atmosphere is readily absorbed, and a 
short circuit across the lamp terminals follows, causing 
destruction to the lamp and damage to the lampholder. 
As lamps having this class of cap fillings are quite useless 
for many purposes—for instance, for out of doors work, or 
for particularly damp situations of any kind—and as many 
makers use a perfectly satisfactory material of a non- 
hygroscopic character, it certainly is somewhat surprising 
that such a troublesome material has not been entirely 
abandoned long since. 

Having recently a considerable number of lamps to deal 
with which were fitted with the porous variety of filling, 
the writer tried the experiment of dipping the ends into - 
molten paraffin wax for about 25 seconds (afterwards 
cleaning the terminals by scraping them) before putting 
to use. The result was extremely satisfactory, for, as far 
as the writer is aware, not asingle lamp so treated gave any 
trouble from the cause mentioned. A short time since a user 
of the electric light complained that his lamps were constantly 
failing, and thus proving a source of both expense and 
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annoyance. An inspection of this installation revealed the 
fact that nearly all the fittings were so designed that the 
lamp rested in a nearly horizontal position. In these days 
of high voltage supply, when the lamp filaments are neces- 
sarily extremely fine in order to get the required resistance, 
such an arrangement cannot fail to prove unsatisfactory, as 
the filaments are mechanically so weak that they are incap- 
able of supporting even their own weight, and the result 
is that they soon droop and come into contact with the 
glass bulb, which means speedy destruction. Where fittings 
of this class must be used the nearest approach to a remedy 
for the resulting evil is to occasionally take out the lamps 
and reverse their positions in the holders. 

It would be interesting to learn how many lamps have 
been destroyed and damage generally caused by the heat 
resulting from bad contact between the plungers in the 
lamp-holder and the lamp terminals—certainly an immense 
amount. The cause of the trouble is almost invariably the 
“sticking " of the plungers. And what is the cause of the 
sticking? Simply absence of lubrication. The remedy is, 
therefore, a single drop of good oil applied to each plunger 
when the holder is fitted. The question as to the advis- 
ability of “over-running” incandescent lamps would appear 
to be worthy of the most serious consideration. A lamp 
manufactured for use on a 110-volt circuit will if used on 
a 115-volt cireuit emit a very brilliant light, the increase 
inlight given being out of all proportion to the trifling 
increase in the current consumed Of course, the most 
serious point to be considered is the influence which the 
inorease in the temperature of the filament has upon its 
life, but looking at the subject broadly, and taking all 
things into consideration, the writer inclines to the opinion 
that it pays to “overrun” ineandescent lamps by about 
five volts. 

Although high-voltage—that is to say, 200 to 250 volt— 
lampsghave received a good deal of abuse from the con- 
sumer upon the score of failing so quickly, such compara- 
tively quick failure has not been entirely without its 
satisfactory aspect. Recently, when 100 to 115 volts 
was the standard pressure of supply, lamp filaments were 
mechanically so strong that they outlived their useful light- 
giving capacity very considerably, and the result was that 
the consumer, not being in a position to exercise à practical 
judgment in the matter, continued to use them long after 
the period at which they should have been discarded in 
favour of new ones; in fact, it was not unusual to find 
them burnt into the condition which has been described as 
“ red-hot hairpins.” 

If electric lighting is to attain that supremacy which it 
so richly deserves, no points which can possibly increase 
its efficiency must be overlooked, and the question of lamp- 
shades exercises very considerable influence for gond or 
evil. Lampshades of clear or coloured glass, although 
often giving very pretty effects, cannot be recommended 
when it is desired to obtain the maximum amount of light. 
In the writer's experience, no class of shade does such 
justice to the lighting power of the lamps as those which 
are made from white opal, and these can be obtained in a 
variety of shapes. It may be added that those shades 
having a wide open mouth will give by far the best results. 
For shop-lighting and commercial purposes generally it 
appears to be a mistake to employ fancy-coloured or frosted- 
glass shades, as these absorb or intercept a considerable 
amount of the light, and cannot be made to reflect the rays 
in any required direction. A very useful form of lamp is 
obtainable in which the upper portion of the flat bulb is 
obscured with white opal. Such a form of lamp may be 
used in conjunction with any description of shade, and 
good results obtained. 

A point of the greatest importance in all schemes of 
incandescent electric lighting is that the lamps shall be so 
placed as to throw the light where it is actually required. 
A case in point will serve to illustrate the writer's meaning. 
A certain tailoring firm complained that, although their 
electric light bill was heavy, their place of business was 
very poorly lighted, and they were put to considerable 
inconvenience in consequence. An inspection of the 
installation revealed the fact that the number and candle- 
power of the lamps was sufficient, but the method of 
arrangement adopted was so unsatisfactory that a large 
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proportion of the light was expended in lighting the 
ceiling and the floor. 

In order to effect an improvement the lighte were 
lowered considerably from the ceiling, fitted with white 
opal shades, and also moved to such positions that the rays 
were thrown directly where the light was really required— 
namely, at the cutting and showing counters, the result 
being in every respect satisfactory. 
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A STUDY OF THE PHENOMENON OF RESONANCE 
IN ELECTRIC CIRCUIT BY THE AID OF 
OSCILLOGRAMS.* 


BY M. B. FIELD, M.LE.E., A. M. I. C. E. 
( Continued. from page 830.) 


The differential equation which holds for case in Fig. 25 
is of the familiar form, 
d^ Ldt LK LK 
Now, in the cases we are about to consider V may have a 
constant value, and the equation applies to the charge 
portion of Curves XXXI.-XXXIV. ; y may be zero, as in 
the case of the discharge portions of the same curves; or 
V may be a sine function of the time, or V, sin 2 v n f. 
In the first case we know the general expression 


(23) 


-Ry 1 R? 
v=V+ Ac au sin {( IK 415) 6) . (16) 
satisfies equation (15). If, however, -k is Z 575 the 


discharge is no longer oscillatory, and we shall not con- 
sider these cases. A and ¢ are constants depending on 
the particular conditions of the problem whick must be 
fulfilled. If V is zero, the solution (16) may still be 
applied. If V=V, sin 2 7 n t, we know that the final 
state at which the voltage v will arrive will likewise be a 
sine function. We can write down this final state as 


V, sin 2 m ní 
E zin 2 124 17 
I"—IK0LRKÓri (17) 


where 0 represents the operator id ; we will express this 


di 
function as v — v, sin (2 n i-- ). A general solution which 
will be applicable to the initial as well as the final state of 


things will, therefore, be: 
. 1 — ae 1 R? 

v—r,8n(2m ntc ) r Ae 21 sin{ ( LK 410/76) 

(18) 


The current, or K E will in this case be represented by 


the expression 


C-2-nKv,cos (rni dp!) + A Ee 
zc se vtr tan! 3 118 
oof ( a te 150 ++ tan IRR (18) 


the left-hand expression representing the final state, and 
the right-hand the initial disturbance. We shall have 
occasion to make use of this result later. We will now, 
however, make a small digression, and briefly examine the 
nature of the oscillation represented by . 

R 


where « — 
A TE 3 
U= € AE 2 
LK 41? 


We will take the case where the voltage across the con- 
denser follows this law. 

The coefficient A will, in lieu of a better term, be 
called the coefficient of the oscillation. v will be zero when 


The suc 


B Cnm, or when „ ; n being any integer. 


B 


* Paper read and discussed before the Glasgow Local Section of the 
Institution of Electrical Engineers, 
| See Perry's Calculus, 
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cessive zero values, therefore, occur after equal intervals 
. ° T 
of time—viz., B =0; 


dv A —at 
= € 


— — — 


dt JLK 


The maxima will occur when $ 
sin (B t- tan~! B . Hence the maxima 
a 


^T 4 tan-1 
a e 
B 


This shows that the successive maxima occur after equal 


occur when {= 


intervals of time—viz., ——but they do not necessarily 


occur exactly in the middle of the time interval between 
the two successive zero values. Since the current through 


the condenser = K E it is clear that the zero values of the 


current occur simultaneously with the maximum values of 
the voltage across the condenser. 


The maximum values of the current occur when oe = 0, 
ET in ‘(sin Bt-2 tani E) = 0—ie, when 


We dada 
3 « 


or when 


t= 

The current maxima, therefore, do not necessarily occur 
simultaneously with the zero values of v. If, however, 

2 1 B 
„ tàn 1 — 
4L? LK a 
— 25 and we can represent the current by the expression 
A K 
JLK“ 


half-way between the zəro values, and the current maxima 
occur simultaneously with the zero values of v. 


may be neglected in comparison with 


-at 


cos B i, in which case tho maxima occur 


. — E 
Further, in this case and with the oscillation Ae zv 


sin 8 ¢ the absolute maximum occurs after time , the 


2 6 


NE 
value being Ac 4 L and in the case of the oscilla- 


n 
tion Ae sr cos f t, the absolute maximum will be equal 


to the coefficient of the  oscillation—viz, A—ic, the 
oscillation starts at its absolute maximum.* 


Ri. pe 
In the cases we shall consider here "n negligible with 
regard to LR. so that we may apply the above simplifica- 


tions, and write as the frequency of oscillation = * E 
2r * LK 

There are two rules which it is of importance to keep in 
mind on account of their bearing on the voltage and 
eurrent rises in alternating-current circuits when oscilla. 
tions are started. They are as follows: 

1. If in a circuit consisting of a capacity and a self- 
induction a voltage oscillation be started of which the 
initial maximum value is v,, the coefficient of the current 
oscillation will be 


where C, is the maximum value of the condenser current 
after the steady: state has been reached if the voltage 
v sin 2 r n £ is applied at its terminals. 


* The oscillation represented by r— Ae cos G t-tan p 


has zero slope G 7 = 0) when /=0. This is the true form of 
( 


B 


the oscillation which starts at a maximum value—viz., A Saag 
a+ * 

2 _1 
Where, however, NE may be neglected tan Ned and the maxi- 


mum or initial value is A. 
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2. If a current oscillation be started, of which the 
initial maximum value is C, the coefficient of the corre- 
sponding voltage oscillation will be 


1 
|" LK 
2 1 n 
where v, is the maximum value of the 3 wave which 
must be applied to the terminals of the self. induotion in 


order that the current after the steady state has been 
reached may be of the shape Co sin 2 v n t. 


1 
LK 
2 1 1 ND 
of the oscillation to the frequency of the supply circuit. 
These rules are the obvious outcome of what has preceded. 
We will now return to the treatment of the case where, 
say, & cable is switched on to a direct-current generator 
which possesses self-induction. v is represented by equa- 
tion (16). At time / = 0, we have to satisfy the conditions 


v= 0 and : =QorC=0. The first of these conditions 


% 


represents, of course, the ratio of the frequency 


results in the equation V = A sin , and the second 


shows us that at time 0 the oscillation starts at a maximum 
or crest. 
The f f oscillation bein 1 N the 
6 requency OI 080 g LK 4 L 


time occupied by a half oscillation will be t= - TTE 
LK 4L 


e t : t — xs 

. at time I 1 R 
LK 4 L 
R 


EL 1 = R? 
LK 41? 
sin ($ +r) 


y T 
„ f4L . 
VOR CON 
6 - 
And this will be the maximum value to which the 
4L 
=1, 


At the limit Ri K 
which is the limit at which the current ceases to be oscil- 
latory, v= V, and there is no rise of voltage. We cannot 
take a negative value for the // term in equation (19), for 
taking the negative value of the square root gives a result 
for en that was happening before we began to 
count time. It has no meaning except in the case of an 


(19) 


E.M.F. across the cable can rise. 


| oscillation having been started, and the zero of time being 


taken at some period subsequently. We can therefore 

dismiss this case. The value of the exponential in (19) 

must therefore be between 1 and 0. We have discussed the 
1 

R? K 

Therefore, when R or K is very small, or when L is very 

large, v will rise to a maximum of practically twice V. 

t is interesting to think of the case where a voltage V 
is suddenly applied to one end of a coil of large self- 
induction and low resistance, the other end being free. 
The interruption in the circuit is equivalent to a very 
minute capacity. An extremely rapid oscillation will then 
be set up through the coil, and the potential at the free 
end will oscillate about a mean V with an extremely high 
frequency, the oscillation continuing for an appreciable 
time. We are now getting into the range of the wireless 
telegraphist. In the case of a cable being switched on to 
an alternator we may apply the selfsame result if the 
circuit be closed at the maximum of the E.M.F. wave, and 
this be sufficiently flat or the oscillation sufficiently rapid 
for us to assume that there is no appreciable diminution of 
the E.M.F. during the time of one-half oscillation. In this 
case we may say the maximum voltage will be nearly 
twice V, and under other conditions less. If the cable be 


latter condition. The former is attained when 


= OQ, 
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already charged and have a potential difference at its 
terminals of — V, and be switched on to a circuit of 
potential difference + V, the maximum to which it can be 
subjected will be nearly 3 V. 

It will be seen at once in the case of a steady voltage, 
V, and it can be shown to be equally true in any other 
case, that provided R is small in comparison with 2 r n L 
in Fig. 22 the voltage across L due to the oscillation is at 
every instant equal and opposite to v; hence we have the 
same condition as that for resonance during the steady 
state—viz., that a current flowing through a self-induction 
in series with a capacity produces a potential difference 
across the former equal to that across the latter, but 
opposed in direction. In these initial stages we are, there- 
fore, also dealing with resonance effects, the difference 
being that where we have a steady state of resonance we 


have to adjust Land K so that . zs 

P 27 JLK 

the frequency of the supply circuit. During the unsteady 

state we have resonance with any values of L and K, for, 

given an initial pulse of E.M.F. or current, the frequency 

of oscillation (ni) will be self-adjusting, so that still 27 n, = 
1 


VL K 
If the circuit in Fig. 23 be closed when the E.M.F. is 
zero the steady state is not instantly reached, for this 
would imply that the current into the cable was very nearly 
at its maximum value, but we know that it will be zero. 
We have, therefore, to consider the expontential term in 
equation (18). 
The conditions we have to satisfy are at time = 0 
V=0 
v=0 


C=0 
The first eondition is already satisfied where 
Ve V, sin 2 1 ni. 
The second involves 


corresponds to 


dv 
and a 0. 


v sin 9! ＋ A sin $ -0 (20) 
The third involves 
AK a 
2 1 n K 9, cos $! JEK COS [4 tana (50 =0 . (21) 


These conditions merely state that the initial value of 
the voltage and current oscillation are equal and opposite 
to the values of voltage and current which exist after the 
steady state has been reached at the moment of the E.M.F. 
wave when V passes through the zero. We can, of course, 
solve equation (20) and (21), and obtain A and ¢ in 
terms of Vo and ¢!, which again are determinable from 
equation (17). 

But in the case under consideration we can cut this 
short in the following manner: We know that the potential 
difference across the self-induction (which is the self- 
induction of the generator) is practically directly in line 
with V; in other words, œ! = 0, and therefore also ¢ = 0. 
There is still another condition which must be true at time 
t=0. We know that at every instant the potential 


difference across the self-induction = V - v (= L : +R c) 


at time ¢ = 0 this is also 0, and therefore if R is small in 
comparison with L (which is the case with every alternator), 


we may say , O at zero time. 


This last condition shows us that at the moment of 
starting the current oscillation has its maximum value, 
which is equal and opposite to 2 r n K v, We may there- 
fore say at once that the coefficient of the oscillatory voltage 
n 


Jie 


This will be a very small oscillation which starts when 
v, is zero; the rise of voltage across the cable will there- 
fore be very small if switched in at the moment of zero 
E. M. F., but there will be a current oscillation of which the 


18 Vo 


aT 


initial value equals the maximum value after the steady 
state has been reached. 

I do not propose to lengthen out this enquiry by going 
into other more complicated cases, such as switching on 
cables with transformers connected across the ends, or 
switching on circuits to generators already loaded on other 
circuits, since in no case are greater rises of potential called 
into existence by initial disturbances than those we have 
already considered. I will therefore take up the special 
case of switching off a cable circuit already loaded with a 
highly inductive circuit, such as lightly loaded trans- 
formers, or, worse still, a circuit opening on the high- 
tension side, the low-tension circuit being loaded on an 
inductive load. 

Two limiting cases are those of special interest: (1) 
when the circuit is broken at the moment the current is 
passing through zero; (2) when the circuit is broken at 
the instant the current is at its maximum. Dealing first 
with the case of a bank of transformers, the secondary of 
which is on open circuit, let the maximum of the 
charging current of the cable be C, and of the transformers 
C,, then we have the relations : 


Cx -ATr»?LKO, and 2-7 n L Cp =v 


If the circuit be opened at the moment the 
currents Cg and C, are zero, the voltage being vo, 
or the maximum of the steady state, it is clear 
that there will be excited a voltage oscillation start- 
ing with the maximum value of v, The coefficient 


of the current oscillation will be J 3 v—that is to say, 


the coefficient is to Cx in the ratio of the frequency of 
oscillation to n; and to C, in the inverse ratio. There will, 
however, be no rise of voltage. If the circuit be opened 
when C, and Cx are at their maximum values, or when 
the voltage is zero, a current oscillation will be excited, 
starting with the maximum value C.. The coefficient of 


the voltage oscillation will then be y : C,—that isto say, 


the coeffieient is to v, in the ratio of the frequency of 
oscillation to the frequency n. This will, of course, usually 
result in a considerable rise of potential If the secondary, 
however, be not on open circuit it may act more or less as 
& short-circuited turn, and either damp down the violence 
of the oscillation if the secondary circuit be non-inductive, 
or increase the violence of the same if the load be very 
inductive. In any case the effect of the secondary may be 
represented by a shunt circuit in the primary ; thus (Fig. 24) 
l, represents a choke coil having the same self. induction 
coefficient (/,) as the primary circuit of the transformer on no 
load ; R, L, represent the resistance or self-induction, as the 
case may be, which, when connected in parallel with Ii, 
will behave, as far as the supply circuit is concerned, as 
does the transformer on load. If the transformer supplied 
motors, it would be necessary to include in the shunt 
circuit a back E.M.F. Taking the worst case, where the 
secondary circuit is loaded inductively at the moment of 
interrupting, it is clear that during the oscillation that 
follows the total energy of the system will be at one 
instant stored electromagnetically in the magnetic field 
interlinked with the circuit, at another electrostatically in 
the capacity. The total energy at the moment of inter- 
rupting is 


„ Kn (O- C8) L 
2 2 01 2 


the first term representing the total energy stored in the 
capacity in watt-seconds at the moment of interrupting, 
K being the capacity and v the voltage at the terminals at 
the moment in question, the second term being the watt- 
seconds stored in the transformer due to its magnetic state; 
C, C, being the primary and secondary current at the 
moment of interrupting, and v, c, the number of turns of 
primary and secondary respectively ; while the last term 
represents the energy stored electromagnetically in the 
secondary external circuit, L being the coefficient of self- 
induction of this external. 

The maximum value of the voltage oscillation will he 
slightly less than V, wherq i 
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Y- K ( ani ) L C 

e+e C, P C, 1K C 

This, of course, is readily calculable; it will represent a 
very considerable and usually a highly destructive rise of 
potential. 

As a last example of the kind, we will consider the 
oscillation in a circuit consisting of a capacity and self- 
induction, where at the moment of the interruption the 
voltage across the capacity is — , and the current flowing 
through the selt-indaotion is CI. We can consider the 
voltage oscillation as the resultant of two components, 
the first given by the conditions when / 20, v =0, C= Ci; 
the second given by the conditions when ¢ =0, v = — v, 
C=0. It is clear that the sum of these oscillations will 
satisfy the fundamental equation, and the initial condi- 
tions—viz., when f= O, = —v,C=C,. We have, however, 
already considered both components separately, and can 
bia down the oscillations forthwith in their approximate 
orms as 


v= ' 
“ie fg Jr SU TAS 
— r 21. e ! 2L 7 
€ eos ( LK) O K* sin ( acd 
C = 
K ^. ub -F t EE 
ur e ?^ gin ESTY *L cos Peat 
or v = 
— 19 - tant ^ 
VEO $ c get sin (V i.) C J =| 
K 1 K 
K 
C= j 
MENO 
J eK +0, 3L' cos LK c /L 


K 


I could have obtained these results by means of the 
oscillograph had I thought my capacities would have stood 
the severe strain. The connections would have been as in 
Fig. 25. The current curve through S would then be of 
the nature shown in Fig. 26. If we make the resistance 
in the battery circuit one-half that in the condenser circuit, 
we have the exponential terms during both charge and 
discharge operations the same; in other words, the curve 
representing the oscillation will be found to just fit into 
the cone formed by taking two of the curves, A B C, 
representing the charge period. This is shown dotted in 
the diagram. 

A few words with regard to the frequency of oscillation 
of which we have been speaking. A 5,000-volt cable of 
such length as to give one microfarad capacity connected 
to a transformer of which the magnetising current was 
one ampere at 50 ~~, or with an L of 15:0 secohms would 

6 
resonate with a frequency is "i 188 or 40 cycles per 
z ; 
second. A generator, on the other hand, which would 
give a short-circuit current of 200 amperes, or with an L of 
200 secohms would produce an oscillation of frequency of 


40x 4 200—560. In large systems the oscillations pro- 
duced on switching on cables to their generator will usually 
be of a much higher order than those produced in the 
system on switching off. 


Part III. 


We have up to the present assumed that, provided the 
three-phase system be symmetrical, the capacity effect of 
the cables may be exactly reproduced by substituting in 
place of the cables conductors without capacity, but with 
a single combination of capacities connected between them 
and earth, as represented in Fig. 16. We know, however, 
that this is not strictly true; a three-core cable really 
can only be repressit by a distributed capacity, as in 
Fig. 27, where A B C represent the three cores, and the 
dotted line an imaginary earthed conductor of zero 
resistance. Now, if in this case an E.M.F. be suddenly 
applied at one end of the cable, the other being open- 
circuited, the whole cable does not become instantly 


charged—+.c., the current at the point pi in core A will 
have a different value from that at point p, at every instant. 
Further, the potential at p, above earth will not be the 
same as that at p and the quantity of electricity charging 
the cable per centimetre length at p, will be different from 
that at p, On the other hand, a definite and appreciable 
time will be necessary for the charge to be felt all along 
the cable. We have, in fact, the same sort of problem as 
that of sending signals through the Atlantic cable, where, 
if a pulse of EMF. or current be injected into the cable 
at one end, an appreciable time is required before the pulse 
is manifested at the far end. 

What goes on may be briefly stated to be as follows: 
If at any instant the potential at 1 (Fig. 28) is zero, and 
current is flowing from 2 to 1, the potential at 2 will be 

ositive, which means that the capacity, , must have a 
efinite charge, while that of k, is zero. Again, if current 
is flowing from 5 to 4 to 3 to 2, the potential at 5 will be 
higher than 4, of 4 than 3, of 3 than 2; hence the charge 
in k, is greater than that in Lr; of k, than *; of k, than &,. 
Now every capacity takes an appreciable time to charge, 


‘and, therefore, there will be a time-growth of charge along 


the cable, k, arriving at its full charge last. Now let us 
assume that by the time k, has received a definite charge 
the potential at the sending end has been graduall 
reduced to zero; the charge in the initial capacity will 
then be zero, and in the final capacity k; a maximum. We 
have then the exact reverse of the initial state when the 
charge in k, was a maximum and in k, zero. There will 
now be a return current tending to equilibriate the poten- 
tial along the conductor, This return or reflected wave 
will require a definite time interval to reach the 
sending end, and if the applied E.M.F. at the 
sending end is periodic, and the returning waves 
synchronise with the applied periodic E.M.F., a state of 
resonance will be set up. This might reach dangerous 
proportions, a small E.M.F. at the sending end involvin 
an extremely high potential difference at the far end. 
have worked out this case for a three-core cable, with an 
impressed E.M.F. at one end, consisting of a fundamental 
of 25 cycles and a thirteenth harmonic, but find that the 
length of cable required before a dangerous state of 
resonance is set up is far beyond anything at present in 
use in this country for power transmission purposes. I 
do not propose to give the full mathematical details of 
this problem as they may be found elsewhere. As, 
however, this particular case of the general problem is 
interesting to electrical engineers, I propose to apply here 
the solution of the same to a few practical cases. We will 
confine our attention to a three core lead-sheathed high- 
tension cable; area per core = 2 square inch. 


(To be continued. ) 
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FORTHCOMING EVENTS. 


Monpay, JUNE 15. 

Institution of Mechanical Engineers (Graduates' Association).— 
At 7.30, annual meeting. 

TUESDAY, JUNE 16. 

Institution of Civil Engineers.—At 9 p.m., engineering con- 
ference. Eleventh ''John Forrest lecture, Some Unsolved 
Problems in Engineering," by Mr. W. H. Maw. 

WEDNESDAY, JUNE 17. 

Institution of Civil Engineers.—At 10 a.m., engineering con- 
ference. President's address, Sectional meetings. 

I ind Electricity Corporation.—At 7 p. m., annual dinner, 

olborn. 

Royal Meteorological Sooiety.— At 4. 50 p. m., ordinary meeting. 
Papers: The Meteorological Aspects of the Storm of Feb. 26-27, 
1903," by Mr. W. N. Shaw; The Dines-Baxendell Anemograph 
and the Dial.Pattern Non-Oscillating Pressure-Plate Anemo- 
meter," by Mr. Joseph Baxendell. 

THURSDAY, JUNE 18. 

Institution of Civil Engineers.—At 10 p.m., engineering con- 
ference. Sectional meetings. 

FRIDAY, JUNE 19. 

Institution of Civil Engineers.—At 10 a.m., sectional meetings. 

Royal Institution. —At 9 p. m., Prof. Pierre Curie on Radium " 
(in French). 

SATURDAY, JUNE 20. 

Crompton and Co.—Sports at Chelmsford. 
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TELEGRAPHS, TELEPHONES—CABLE AND AERIAL. 


The House of Commons had a gala night on Monday 
last, so far as telegraphic matters were concerned, and the 
Government had a very good case made out for the 
existing position. The points upon which criticism 
centered were comparatively few: there was the loss upon 
working the telegraph department, suggested improve- 
ment in details, and a double-barrelled attack about the 
treatment of Marconi. The latter gentleman is the best- 
advertised inventor the world ever contained, except 
perhaps Edison, and his admirers—we might term them 
hero-worshippers—are not always careful as to their facts. 
As regards the loss upon the working of the telegraph 
department, this is an oft-told tale, and was met by Mr. 
Austen Chamberlain in the following statement: The 
deficit was due to a variety of causes. He thought, 
in the first place, that the State paid an exorbitant 
sum when it originaly bought the telegraphs. The 
Government of this country were more tender in 
regard to private interests than most other Govern- 
ments were, and the result was that, when the State 
decided to take over the telegraphs, it had to pay a 
sum which not only forestalled future profits, but, he 
thought, exceeded any profits which could be fairly taken 
into account at that time. In the next place, in recent 
years there had been two streams of public opinion 
constantly washing against the Post Office and producing 
their effect upon its policy. One was the demand, 
admirably represented by his hon. friend the member for 


Canterbury, for greater facilities for the public in every 


respect. The other was the demand, represented on both 
sides of the House, for higher pay to the servants of the 
State in whatever position they, served. If during a 
period of years they had a steady increase in the cost of 
labour and a steady reduction of the price at which they 
supplied their finished product or gave their service to the 
public, he was afraid the result was bound to be what they 
said in regard to the telegraphs—a deficit instead of a profit. 
But the House of Commons was master in these matters. 
It had to decide, in the last resort, whether it was 
satisfied with the treatment of the employés; and it must 
decide also whether the public ought to get increased 
benefits as senders of telegrams, or whether they were to 
get increased benefits as the owners of the telegraph 
system of the country. They could not have it both ways. 
They could not raise wages and increase the services 
rendered to the public and at the same time decrease the 
loss or turn the loss into a profit.” It was then pointed 
out that telephony might and in fact was even now assist- 
ing to lessen the deficit. It has taken the Post Office 
authorities many years to come to a decision as to the value 
of telephony, but upon that point there can in the future be 
no doubt. These are the words of Mr. Austen Chamberlain: 
“He regretted that the Post Office monopoly in this 
matter had ever been made the subject of licenses to any 
private company at all. This was not a suitable matter 
for competition. It was one of those cases in which the 
publie could only lose by competition and could only gain 
by a monopoly. If there was a monopoly it ought to be 
in the hands of a publie authority." We have consistently, 
since the legal decision was given that telephony was a 
phase of telegraphy, insisted that the action of the Govern- 
ment in granting licenses was a mistake. After the 
admission on Monday the situation is in one sense clearer, 
but in another it is much worse. A telegraphic system was 
bought, and too high a price was paid for it. The telephonic 
apparatus was not an evolution of the Post Office—it was 
the work of an outsider, and this work was not perfected 
nor appreciated by the Post Office. No new departure 
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has ever been made by the Post Office, although some 
more or less crude apparatus has at various times been 
experimented with and perfected. The accepted plan now 


is: (1) telegraphy is a Government monopoly; (2) the 


monopolists neither invent nor pay for invention; (3) if 
any one invente he or his backers have to prove at their 
own cost that the invention can compete successfully to 
the detriment of the monopoly ; then (4) the monopoly 
absorbs it upon terms which may be good, bad, or indifferent. 
Under such conditions we have ever held that those who 
invent, develop, and prove such apparatus should be treated 
in the most generous manner when absorbed by the 
monopoly. The matter is not on ordinary business 
lines, and should not be treated as euch, hence we 
ought not to consider the amount paid for the telegraphic 
system, or that which may be paid for the telephonic, 
as exorbitant, if the amount is merely generous. In 
business, men invest their capital for a permanency, and 
expect the concern to increase and flourish as time goes 
on, and naturally do not care to invest and carry to success 
a concern which another party may compulsorily take over 
at any time. We are merely pointing out one of the 
many sides which envelop a Government monopoly. It is 
impossible to say progress is stopped, to assume that 
Government officials are superior to all other men, and 
can evolve every possible improvement ; talent and genius 
will have its way, and must be paid for. This brings us to 
refer to Mr. Henniker Heaton’s fad about the purchase of 
cables. Why purchase them? The Government has now 
the control of certain strategical lines which were greatly 
needed for Imperial purposes. These lines are not, and 
never can be, commercial lines in the ordinary sense. There 
is no single valid argument for a Government monopoly 
of commercial cables. Cables are wholly different to 
land telegraphs, in that their work is not wholly internal, 
but at least half of it is external, and we strongly doubt 
if at this period of the world's history either foreign 
business men or foreign governments would permit (the 
word is a strong one, but if anything not strong 
enough) an English Government monopoly in cables. 
The proposition to establish a Government monopoly of 
cables shows crass ignorance of the ruling condition. 
What has a government to do with the cost of 
cablegrams or telegrams to Russia or any other country 
outside our own Empire. You might as well ask them 
to consider the cost of commercial travellers and to 
monopolise that whole fraternity. It either pays a com- 
mercial man to telegraph to Russia or it does not. If it 
does not, the man will not telegraph ; if it does, he will. 
It is purely a business matter, just as is the payment of a 
clerk. What benefit to the whole community—not a part 
of it—would Government interference bring? Just one 
word as to Marconi and his system. It was definitely 
stated on Monday that The Post Office did everything 
they could to assist what they thought might be a great 
progress in civilisation, and they had neither shown any 
disposition to strangle the invention at its birth nor to 
prevent its development and success. The Post Office, 
however, desired not to bind themselves to give away the 
rights of the Postmaster-General in the same way in which 
they were given away in regard to telephones before the 
importance of telephones was seen.” What more can the 
exploiters of Marconi expect 


Sea Tramway to Rottingdean.—A novel tramway, along the 
front of the cliffs, is to take the place of the Brighton sea-going car, 
and torun on to Rottingdean. Parliamentary powers for the sub- 
stitution were obtained last session. Plans have been passed by the 
Board of Trade, and provisional estimates show that the novel tram- 
way can be constructed for something like £20,000. 


CORRESPONDENCE. 


1 One man’s word is no man's word, 
Justice needs that both be heard.' 


THE GROUPING OF CELLS. 


SiR,—In your issue for the 15th ult. I drew attention to 
the inadequacy of the usual rule for grouping cells for 
maximum current, and will now give the better rule then 
referred to. But the statement and illustration of this rule 
wil be simplified by the use of the following technical 
terms: 

Rank.—A number of cells connected in parallel, or a 
single cell not connected in parallel with any other cell. 

Simple Group.—A group consisting of one rank or of a 
number of equal ranks connected in series. 

Compound (froup.—A group consisting of two simple 
groups connected in series, the ranks in one of them being 
greater by one cell than those in the other. 

A brief and convenient way of indicating any simple 
group will be by putting in brackets the number of the 
cells in each rank, and writing in front of this the number 
of the ranks. For example, — 9 (8) - would mean a group 
consisting of nine ranks, each containing eight cells. A 
compound group can, of course, be indicated by writing 
in succession the signs for the simple groups composing it, 
with a dash between them to signify that they are con- 
nected in series. For example, —-4(1)—-1(2)- would mean 
four rank of one cell connected in series with one rank of 
two celle, a grouping which can be shown diagrammatically 
in this way : 


-HHH 


Our rule can now be stated in the following terms : The 
total number of ranks to be connected in series is generally 
found by the formula 


d 
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where “ is the number of ranks, c the number of cells, z 
the external resistance, ander the resistance of a single cell, 
it being assumed that each cell has the same resistance. 
But when the number thus found is more than 47; of c, all 
the cells should be put in series, and when it is more than 
4 of c, but not more than 45 of c, they should be formed 
into as many ranks of two as possible. | 
Suppose, for example, that we have 25 one-volt and 
one-ohm cells, and an external resistance of 16 ohms. 


The general formula gives k= /25x16=20. But th's 
is one of the special cases, for 20 is more than 10 of 25, so 
we put all the cells in series. This is exactly what the usual 
rule would tell us to do; but suppose the resistance 
changed to nine ohms, the other conditions remain- 
ing as before. The general formula would then give 


k= /25x9=15. Here we have the other special case, 
15 being more than 4 of 25, but less than u of 25; 
we therefore group the cells in as many ranks of 
two as possible thus: —12(2)-1(1)-, which gives 
a current of 81 ampere. According to the usual rule, 
however, the grouping should be —5 (5) —, which gives a 
current of only 5 ampere. Here, then, our rule gives over 
60 per cent. more current than is obtainable with the 
usual rule. And the difference is frequently much more 
than this. Take, for example, the case of 101 one-volt and 
one-ohm cells, aud an external resistance of 20 ohms. The 
usual rule would tell us to put them all in parallel, which 
would give a current of 05 ampere. But our formula 


gives k = /101 x 20 = 45 (to the nearest whole number). 
This is not one of the special cases, 45 not being more 
than 3 of 101, so we group the cells in 45 ranks, thus: 
—11(3)- 34 (2)-, which gives a current of 1:11 amperes, 
more than 20 times that obtained with the usual rule. 

It should be mentioned that in some cases the rule here 
put forward will not give quite the maximum current; but 
as the difference will only be a matter of 1 or 2 per cent., 
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I have not thought it worth while to complicate the rule 
in order to provide against such cases.—Yours, etc., 
London, S.W., June 4, 1903. W. F. DUNTON. 


BALLADS OF BUSINESS. 


No. 2.—PERSONAL ADVANCEMENT. 

Preface. 

To those who hope, by an official pen 

Or voice, to govern businesses and men : 

I speak these words concerning ways and means, 

Themselves must know how to apply, and when. 
Strength. 

It is not muscle that produces wealth, 

Though there should be robustness as to health ; 

But strength of will is everything to have, 

The truly great do not advance by stealth. 
Reliability. 

To have one’s word believed is something won, 

A promise, held as that already done. 

To have the repute of a solid man, 

To be as changeless as th’ eternal son. 
Straghtforwardness. 

Take not example from the cunning fox : 

A shilling made by tricks unorthodox 

Will lose a pound in time—the circumstance 

Is bandied ’round and catches like the pox. 
(au/ ion | 

The quality of trustfulness forego, 

Suspect all men, but no suspicion show. 

„All men are liars,” saith the early sage, 

Now, how the Lotus did that ancient know ! 
Tact 

And this is everything in business life 

To wield with grace the fan, with strength the knife. 

To please all men, and yet to have one’s will 

Without the need of effort wasting strife. 
Alternatively. 

To simple commoners these means are best, 

But he who has a title and a crest 

Can sneer at righteous maxims—cross the Pond 

And wed a millionairess from the West. 

B. C. H. J. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let. others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose koloka should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


591. In a certain three-wire station the following arrangement of 
battery switches existe: positive switch, three contacts, cells 0 
to 2, one cell cut in or out at a time; middle-wire switch, 13 
contacts, cells 78 to 114, three cells at a time; negative switch, 13 
contacts, cells 165 to 225, five cells at a time; charge switch, 
seven contacts, cells 225 to 195, by five at atime. Owing to the 
jump in the lights when the switches are moved, it is desired to 
arrange matters so that not more than two or three cells are 
switched in or out at atime. What would be the best and most 
economical way to accomplish this, there being only one booster, 
giving 50 amperes at from 2 to 70 volts. —N. 

Give an illustration of the methods adopted for determining the 
proper sizes of the cables for a three-phase combined lighting and 
power scheme for a large works, voltage between the phases 350, 
voltage between neutral point and any one wire 200 volts, length 
of longest reeder circuit 500 yards, maximum power in one feeder 
50 h.p.—J. F. B 


592. 
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N.B.—Will “J. F. B.” kindly send his full name and 

address.—Ep. E. E.] 

ANSWERS. 

Question No. 584. —1t is sometimes asserted that for tramway stations 
a simple engine working with highly superheated steam and an 
automatic cut-off governor would be superior in economy, first 
cost, and upkeep to the ordinary compound or triple-expansion 
engine. On what grounds, if any, can this assertion be upheld? 

Answer to No. 584 (awarded 7s. 6d.).—For steady loads 
the superiority of the compound or triple expansion engine 
cannot be denied, but for very variable loads, such as 
traction stations are subjected to, it may be questioned 
whether a better commercial economy cannot often be 
secured by simple engines than by compound. It is 
common practice to design engines so that a later cut-off 
than three-fourths of the stroke cannot occur, and also to 
design the cylinders of compound engines with a ratio of 
1:3. Thus with a cut-off in the high-pressure cylinder of 
three-fourths of the stroke, the lowest possible expansion 
referred to the low-pressure cylinder will be 4. With a 
compound engine the maximum weight of steam admitted 
per stroke is thus limited to what will fill the low-pressure 
cylinder to one-fourth of its capacity at the pressure of the 
boiler. If the same fraction be taken for the simple engine 
with a latest cut-off at three-fourths the stroke, then it is 
evident that with a simple engine there is the possibility 
of taking into the cylinder three times the weight of steam 
per stroke that can be admitted to a compound engine. 
Suppose that in a compound engine, with a cylinder ratio 
of 5: 1, the absolute cut-off is at three-quarter stroke, and 
steam pressure 140lb. per square inch. The mean pressure 
for four expansions will be 85:5, whereas for a simple 
engine, under the same conditions, the mean pressure 
is 135. With a back pressure of 2lb. the ratio of the 
two numbers becomes 155 = 62'7: 100. In other words, 
a compound engine, with a 26in. diameter, low-pressure 
cylinder, might be replaced by a simple single-cylinder 
engine with a cylinder only 20}in. diameter of the same 
stroke and speed, which could well be reduced to 19in. by 
increasing the speed of the simple engine 20 per cent. 
above that of the compound engine. 

By the rule that prices vary as the square root of the 
cube of some linear dimension, the price of such an engine 
should be less thaa three-fourths that of the compound 
engine. The average load of the compound engine was, 
let us assume, 50 per cent. of the rating, and tho latter 
80 per cent. of the maximum power. The average load is 
thus two-fifths of the maximum, and the average cut-off 
will be from one-thirteenth to one-fourteenth of the stroke, 
being much earlier at lighter loads. For the simple engine 
the average cut-off works out to be about one-eighth of the 
stroke. The mean pressure referred to the low-pressure 
cylinder of the compound engine is 35°3lb., and that of 
the simple engine 55:2]b. It would thus appear that by 
the adoption of a simple engine of half size we should be 
able to secure an engine which would deal with the 
maximum load without being excessively large for its 
mean duty. By a reduction of the cylinder the ratio of 
the total metal exposed to the steam is decreased, but the 
19in. diameter cylinder of the simple engine is larger than 
the 15in. high-pressure cylinder of the compound engine 
it would replace. Thus, though the total radiation losses 
might be reduced, there would be a possible increase in the 
amount of cylinder condensation were saturated steam to 
be employed. This points to the use of superheated steam, 
and there can be very little doubt but that simple high- 
speed engines with superheated steam would prove of con- 
siderable commercial economy. The interest and deprecia- 
tion charges would become 25 per cent. less on the engine 
alone. Certainly, at and near the maximum load the 
simple engine will be wasteful, but at the lighter loads it 
will be economical, for there is no such enemy to economy 
as running a steam-engine underloaded. In traction plants 
the engines are very seldom running at full load, the 
average load being only from 20 to 60 per cent. of the full 
load; hence it is in these cases that the simple engine 
shows a superior economy to the compound engine. 

On & general review it appears that it would be justi- 
fiable to employ simple engines for traction work of such 
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size that, when cutting off at the latest point usual in 
practice, the engine shall be just capable of turning its 
maximum load ; that to secure the best economy the steam 
should be superheated ; the governing of the engine should 
be by means of automatic expansion gear; the parte of the 
engine should be specially stout, and the fly wheel not less 
in energy than now employed on compound engines of the 
sizes intended to be replaced by the smaller simple 
engines.—A. D. Z 


Answer to No. 584 (awarded 78. 6d.).—The reason 
single-cylinder engines have not been more largely used up 
to the present is that highly superheated steam is not yet 
proved to be a commercial success. Without highly super- 
heated steam the single-cylinder engine cannot compare at 
all favourably with compound or triple engines. This is 
best shown by a practical example. Assume an engine of 
500 i.h.p. working condensing with a pressure of 150lb. at 
stop valve and expanding down to 15lb. terminal pressure. 
A single-cylinder engine to do this work, allowing a 
diagram factor of 9, would be one having cylinder 26}in. 
by 42in. running at 100 revolutions per minute and cutting 
off at one-tenth of the stroke. A compound engine to run 
under the same conditions would be one having cylinders 
16in. and 42in. by 42in., running at 100 revolutions per 
minute and cutting off at one-third in the high-pressure 
cylinder. It is evident that with saturated steam the com- 
pound engine would be much more economical than the 
single, owing to the great initial condensation with the 
latter type. But with highly superheated steam, say 
250deg. to 500deg., this would not take place; and the 
single-oylinder engine would show slightly better results, 
owing to the loss between the cylinders of the compound 
engine, provided the single-cylinder engine was well 
jacketed and lagged. 

The cost of these engines, taking into account the strength 
required in the moving parts of the single engine due to 
the great initial stress, would be in the proportion of 
51:5; so that the single-cylinder engine, so far as first cost 
is concerned, has a good advantage, and as regards upkeep 
it would be more satisfactory in having fewer working 
parts to keep in order, causing a saving in oil and attend- 
ance. Therefore, judging by first cost, economy, and 
upkeep, if the load was fairly constant at the economical 
load of the engine, and the superheat could be depended 
upon, the single-cylinder engine would be superior; but 
other points of more importance than these favour the 
compound or triple-expansion engine. For instance, 
turning moment; although for a continuous - current 
station this is not of so great importance, for alternators 
an enormous flywheel energy would have to be provided 
on account of the irregular turning moment. 

Again in a tramway station where the load is very 
variable, at light loads the single-cylinder engine would 
not be so economical relatively as the two or three 
cylinder engine, and if the aoa had tvo near an 
approach to isochronism it would be very liable to hunt. 

So that it would seem that under ideal cortditions the 
single-cylinder engine would be superior, but under 
practical working conditions it would not.—A. B.S. 


Answer to No. 584 (awarded 58.).— The reason many 
engineers would prefer a simple engine for the purpose 
specified is owing to the unsatisfactory working of com- 
pound and triple-expansion engines when running on a 
light load. The load on a plant supplying electrical 
energy for tramway purposes is particularly susceptible to 
variations ; thus there would probably be a considerable 
part of the time when a compound or triple-expansion 
engine would be running under very unsuitable con- 
ditions. In a compound engine, with a load very 
much below normal, the steam would be cut off so 
early in the high-pressure cylinder that by the time the 
piston reached the end of its stroke the pressure behind 
it would very likely be below that of the atmosphere. On 
the steam being admitted to the low-pressure cylinder 
there would be a further drop in pressure, the steam 
having to fill a much larger space. If diagrams were 
taken from the cylinders, it would be found that a small 
part of the high-pressure and nearly the whole of the low- 
pressure diagram would represent negative work done on 
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the piston. This fault, other things being equal, would 
be still worse in the case of a triple-expansion engine. 
It will, therefore, be at once seen that a single 
cylinder engine would give the better result. As to 
whether there would be an improved all-day economy by 
using a simple engine, would, of course, depend on the 
relative time at which the engine would be running on a 
small load. A single engine, of equal power, would be 
lower in price than a compound. Upkeep expenses would 
not perhaps be so easy to decide; although the compound 
and triple-expansion engines would have more parts, when 
superheated steam is ag pc deg careful attention must 
be given in order to keep down expenses for repairs. At 
one time objections were raised against the use of super- 
heated steam owing to difficulty found in obtaining efficient 
lubrication; with the cylinder oils at present on the 
market any fears on this account are considerably lessened. 
The oils used for the purpose must, however, be of a 
suitable quality and are necessarily high in price. With 
superheated steam there is also more trouble with regard 
to packing at the glands, etc. The great advantage of 
superheated steam is that by its use the amount of initial 
condensation is reduced by lessening the amount of steam 
required to give up a certain amount of heat. Thus there 
is less cooling of the cylinder walls by re-evaporation By 
superheating from 80deg. to 100deg. F. a saving in steam 
consumption may be obtained of from 2lb. to 3lb. of steam 
per indicated horse-power per hour.—M. M. 


Question No. 585.—4A shunt-wound dynamo of 320 kw. capacity at 
460 volts is separately excited from a battery of 240 cells in series. 
It is required to break the shunt of this machine, using a number 
of 220-volt 32-c.p. lamps as a non-inductive resistance. How many 
lamps will be necessary, and how should they be connected up in 
order to do this satisfactorily ? The resistance of the field coils is 
ord 50 ohms, and that of the shunt regulating resistance is 
ohms. 


Best Answer to No. 585 (awarded 10s.).—The question 
indicates that the method to be employed in opening the 
shunt circuit of the 320-kw. generator is that of putting a 
non-inductive resistance in parallel with the shunt circuit 
just before breaking, and then opening the connection to 
the live battery wires, leaving the shunt circuit and the 
non-inductive circuit now in series with each other, so that 
the “dying-down” E.M.F. of the highly inductive shunt 
circuit may have a closed circuit to send current through. 
This will prevent the arising of the dangerously high 
potential difference between the ends of the shunt winding 
which would be caused by the rush of electricity on break- 
ing the circuit were no *' discharge " circuit provided. For 
this method a double-pole, two-way switch is required, and 
the moving arm of the switch is to be arranged so that 
when it passes from one contact to the other it connects 
together the two contacts before leaving the one on which 
it rests in the usual running position. 


| ^ MAINS 


RESISTANCE 


NON - INDUCTIVE "Y Jj 


9000000 


SHUNT CIECUIT 
Fic. 1. 


The diagram (Fig. 1) makes clear what is meant. The 
two switches are shown linked together, and the full lines 
represent the usual running position, where the mains 
supply the shunt circuit direct. In breaking, the switch 
arms, when vertical (in the diagram), connect the two con- 
tacts of each switch together, making the non-inductive 
and shunt circuits come in parallel; then the further 
motion to the dotted position cuts off the live wires, and 
leaves the shunt circuit, with the non-inductive circuit in 
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series with it, for it to “discharge” through. The actual 
forms taken by the switch vary with different makers, and 
it is perhaps unnecessary to enter particularly into details 
on this point, because they are all, in principle, the same. 
It is well to remark, however, that for this largo size the 
switch should be provided with carbon breaks, unless a 
good spring break can be provided. One form of the 
switch, as supplied by Messrs. J. H. Holmes and Co., has 
a spring break, and works well, to the writer's knowledge, 
on machines up to 250 kw. without requiring carbon tips 
on the contacts. This form (Fig. 2) is arranged like a two-pole 
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throw-over switch, only one pair of bars does not leave 
its contacts until the other pair has entered (as shown in 
diagram in side elevation only), the three positions corre- 
sponding to the three above described. The two sets of 
bars are here hinged relatively to each cther, and not built 
at a fixed angle. In other forms the two contacts are 
closer, and here it is that the carbon breaks are necessary. 
The writer believes suitable switches are provided also by 
Messrs. Siemens Bros., and by Messrs. Ferranti Limited, 
and possibly by others. It is not, of course, necessary to 
have a double-pole switch. A single-pole one would do if 
it is not thought undesirable to leave one live wire perma- 
nantly on the shunt circuit (see diagram, Fig. 3). 


Fic. 3. 


After this detailed explanation only a brief discussion 
of the figures in the question will be necessary. It is 
found in practice best—with no very definite theoretical 
reason—to make the resistance of the non-inductive circuit 
as nearly as possible equal to the resistance of the shunt 
circuit. In the present case it will be best to connect up 
the regulating resistance in one of the live wires, as it can 
then be put all in the circuit when breaking, and will thus 
reduce the volts on both shunt and non-inductive circuits, 
and will allow the latter to be made up of a set of single 
lamps in parallel ; while, if it were put in the shunt circuit 
only, the non-inductive resistance would have to stand the 
full 460 volts. The connections will, therefore, be best 
made as shown in Fig. 4. The process of breaking will 
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then be as follows: First of all insert all the short resist- 
ances. Then, assuming the battery voltage to be kept at 
460 volts (if not, the necessary correction can easily be 
carte the current in the resistance and shunt winding 
will be 460 + (46+ 50)=4'8 A. So that 220 volts are 
absorbed in the resistance and 240 in the shunt-winding. 
Then put the switches to the mid-position, which will 
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reduce the resistance of the circuit to (46 + 50/2) or 
71 ohms, assuming 50 ohms for the non-inductive resist- 
ance, the same as the shunt-circuit. So that the total 
current becomes 460 71, or 6:5 amperes, and the resist- 
ance then absorbs about 300 volts, leaving about 160 volts 
to be absorbed by the “ loop,” consisting of the two parallel 
paths of 50 ohms, each of which carries 5:25 amperes. Now a 
52-c.p. 220-volt lamp willabsorbon full voltage, say, 130 watts, 
and will hence have a resistance of about (2207+ 150), or 


d or about 


220 
Hence, either seven or eight lamps in single 


$70 ohms, and will stand safely a current of 
'6 ampere. 
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parallel will be right, the former being about 53 ohms, 
the latter about 46 ohms, and seven lan. will stand 
4:2 amperes, while 5:29 is the actual current which will 
pass, so there is no chance of the resistance burning out. 
This answers the question fully as it is put. But it 
may not be out of place to mention a method of arranging 
the connections so that no extra resistance is necessary, 
but the shunt regulator is used as the “discharge ” resist- 
ance. The connections, as shown in Fig. 5, are as 
follows, only one two-way switch of similar construction 
to any of those already described being required. 
With the switch as shown by the full line, the 
shunt circuit and its regulator are in series across the 
mains as usual. On putting the switch to the mid position 
it will be seen that the shunt circuit may be either in parallel 
with the whole of the regulating resistance direct across 
the mains, or short-circuited by a straight connection, this 
“loop” being in series with all the regulating resistance, 
these two alternatives depending on whether the regulating 
resistance is in the “all out” or “all in” position for 
ordinary running. Of course an intermediate position of 
the regulator contact arm would mean a “ loop” composed 
of the shunt circuit in parallel with more or less of the 
regulator, this loop being in series with the rest of the 
regulator. The effect is that the shunt may be broken 
with practically equally good results wherever the regu- 
lator contact arm happens to be, as in the extreme cases 
the shunt either has a non-inductive resistance (as the 
regulator will be comparatively) to “discharge ” through, 
or is short-circuited on itself before the circuit is finally 
broken, which will mean that on breaking there is actually 
no current in the shunt winding, or so little as makes no 
ill effect likely, while an intermediate position of the arm 
will give a reduced shunt current to discharge through a 
resistance less than the total of the regulator, which is 
what is required. | 
In conclusion, it may be pointed out that if the regulation 
as to inserting all the shunt-regulating resistance in the 
method with the lamps is likely to be neglected, and if it 
is desired to guard against ill effects, then in the worst case 
the non-inductive resistance must be 50 ohms, and capable 
of standing 460/50, or 9:2 amperes, at 460 volts. Hence 
at least 16 parallel sets of two lamps in series, or 52 lamps 
in all, will be wanted. This will give a total resistance of 
46 ohms, and a total current of 10 amperes, or 625 per 
per lamp, which is, if anything, over the safe maximum, 
owing to the voltage being 460, while the lamps should 
only have 2 x 220, or 440. So that if the attendant can 
be relied upon as regards the regulator, it will allow much 
saving in original cost and possible renewals ; but if the 
neater method be adopted, then the attendant may be as 
devoid of intelligence as possible, and yet do no harm.—T. C 


Answer to No. 585 (awarded 78. 6d.).—'The connections 
of a field.breaking resistance combined with the field 
regulating ewitch and resistance are shown diagram 
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matically in Fig. 1. When the contact arm, A, is moved 
to the right, it gradually inserts more and more regulating 
resistance into the winding until at a all is in. The next 
movement makes contact between a and b, thus putting 
the breaking resistance directly across the exciting mains 
in parallel with the field winding with its regulating 
resistance. When A is moved still further, the connection 
with a, and consequently with the supply volts, is broken, 
and the field winding is left closed on itself through the 
breaking resistance. As soon as this occurs, the current 


REGULATING 


RESISTANCE. — 
da — 
f v UT EXITING 
: , BATTERY 
BREAKING 
RESISTANGE 


FIELD 
WINDING 
Fic. 1. 


round the field winding rapidly falls, and with it the 
magnetic flux falls, and set up a back voltage in the field 
winding, tending to maintain the field current at its full 
value. This back voltage cannot, however, actually main- 
tain the current at its full value—it can only retard its 
E off. This fact affords a measure of the possible rise 
in voltage in the winding, for it limits this rise toa value 
given by the expression 
R+r 
Vx EC 


Where V is the voltage across the field winding at the 
instant of breaking contact with the mains, R is the 
resistance of the field coils, and r the resistance of the 
field-breaking resistance. If the voltage exceeded this 
value the current would actually rise above its original 
value, and this is obviously impossible. 

In order to obtain no rise in voltage at all it would only 
be necessary to short-circuit the field winding on itself on 
breaking the circuit, but this cannot be done without either 
short-circuitiny the supply mains momentarily (which would 
allow an excessive current to pass) or else breaking with 
the mains an instant before the field winding is short- 
circuited, which would just allow time for the objectionable 
high-voltage flash to occur. In order to avoid these effecta 
it 18 usual to insert a field-breaking resistance of approxi- 
mately the same resistance as the field winding, or field 
winding + regulating resistance. This prevents the maxi- 
mum voltage becoming more than double the supply 
voltage, and at the same time only allows an extra amount 
of current equal to the field current to flow when contacts 
a and 6 are connected. 

In the machine mentioned the field current with all the 
regulating resistance in use is about 480 96 — 5 amperes, 
and since the maximum current safely carried by a 32-c.p., 
220-volt lamp is about ‘6 ampere, and its resistance is 


FIELD 
WINDING 


Fic, 2. 


560 ohms, it will be necessary to supply 16 lamps arranged 
in eight parallels of two lamps in series each, in order to 
obtain a breaking resistance of 96 ohms — i. e., equal to field 
resistance + regulator, capable of carrying 5 amperes. The 
volts across the field winding at the instant before breaking 


would be 480 x 46 


+ — 


230 volts, and the maximum pos- 


sible value to which these volts could rise would, therefore, 
be 230 x 46+ 96 
46 


480-volt winding. 


= 710 volts, which iz not excessive for a 


Instead of combining the field-breaking resistance with 
the regulating resistance, it is often preferable to employ a 
separate switch (Fig. 2) for breaking the field. This switch 
can be an ordinary two-way switch arranged to touch the 
second contact before breaking with the first. In this case 
the number of lamps required would, however, be greater, 
as the field might have to be broken when fully excited 
without any regulating resistance in use, and when the 
current was 480 —- 46 — 10:4 amperes. Tbe number of lamps 
to carry such a current safely for any number of times 
would be 16 in parallel, and in order to get up the necessary 
resistance of 46 ohms it would be necessary to put two such 
rows ef lamps in series, making 32 lamps in all. The 
46 + 46 


46 
— 960 volts if none of the regulating resistance were in 
use at the time.—Q. 


Answer to No. 585 (awarded "Ts. 6d.)—Fig. 1 is a 
diagram showing how the lamps may be connected to the 
present regulating resistance in order that the shunt circuit 
may be broken safely and satisfactorily. Another stop, A, 
is put on the present regulating resistance, or if this is 
inconvenient, the coil between the last two stops, A and B, 
may be taken out, and between the stop, A, and the terminal, 
C, of the shunt winding, the lamps, L, are connected in 
parallel across two small bus bars, as shown. Then, on 
breaking the field circuit the switch contact travels over 
to B, thus putting in all the regulating resistance, and then 
on to A, thus disconnecting the shunt from the cells, and 
at the same time short-circuiting the shunt winding through 


T 


maximum voltage would in this case be 480x 


C 


the lamps. 
voltage across the 


50 | 
(80-46) x 480 (assuming voltage of battery = 480) = 250 
volts. As this is only across the lamps for an instant, 
220-volt lamps may safely be used in parallel. We have 
now to find the number of lamps required. When all the 
regulating resistance is in use, the current through the 
field winding will be 


C= E ANLE 9 amperes. 


When passing from Contact B to A, the 
amps and shunt winding will be 


Now, on breaking an inductive circuit like the shunt 
winding, the current tends to fall away slowly, and for the 
first instant of time after switching off the current may be 
considered as at its former value of five amperes. The 
E.M.F. which keeps the current flowing through the lamps 
after the switch. is at contact A is supplied by the falling 
away of the lines of magnetic flux in the field magnets, 
and its maximum value which occurs at the instant of 
switching off is approximately equal to C + R, where 
C = value of former steady current = five amperes, and 
R = total resistance of the closed circuit, but the total 
resistance of the closed circuit in this case = 50 + L, 
where L = resistance of lamps. Therefore if we are not 
to allow the E.M.F. at the terminals of the shunt winding 
to rise higher than the E.M.F. of the battery, 480 volts, 
we have 

480 — 5 (50 4- L) „. 5L=230 L- 46 ohms. 
Now the resistance of a 32-c.p. 220-volt lamp is about 
380 ohms (hot), therefore if we have eight lamps in 
parallel the resistance will be about 47:5 ohms, and if 
each lamp takes about 6 ampere the lamps can carry 
48 amperes. Therefore eight lamps arranged as in 
sketch should form a very satisfactory non-inductive 
resistance.—W. S. P, 
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BATH ELECTRICITY ACCOUNTS. 


From the accounts of the Bath electricity department 
for the year ended March 25, 1903, the total expenditure 
on capital account to that date is shown to be £109,427. 
Abstracts of the revenue account, balance-sheet, and state- 
ment of electricity generated, sold, etc., are given herewith. 


REVENUE ACCOUNT, 


Dr. Generation of Electricity. £ sd. 

Ooal or other fuel... £2,281 1 11 

Oil, waste, water, and stores 693 4 7 

Wages at generating station 1,269 11 10 

Repairs and maintenance ..................... 850 15 2 

Other items, discounts, etc. .................. 101 6 3 
— —— 5,195 19 9 

Distribution of Electricity. 

Wages and other remuneration ............... 215 12 4 

Repairs, etc., of mains . 12713 3 

Repairs, etc., of transformers, ete. ......... 254 10 11 

Repairs, etc., of apparatus .................. 26 14 7 
| —— 624 11 1 
Attending and repairs to public lamps . ..................... 414 8 10 

Rents, Rates, and Taxes. 

Rents payable ...........ccscssescscsceseeeceeeens £74 310 

Rates and tax'keeess 326 18 9 
— 401 2 7 

Management expenses. 

Salaries: engineer's department 878 6 9 

Accountant and clerical staff.. 283 0 0 

Stationery and printing.... . 50 0 0 

General establishment charges ............... 76 16 8 
— —— 1,288 3 5 
Law and parliamentary charges 80 0 0 

Special Charges, 

Insurances, eto 171 17 10 

Renewal of machinery and other charges.. 871 10 11 
1,045 8 9 
Total expenditure ll . q . . . 9,047 14 5 
Amount carried to net revenue account 5,895 5 6 
Balance to provide for bad debt 1016 4 
£14,955 16 3 
Cr. £ s, d. 
Sale of current per meter at 5d. per D.T.U. ............... 8,540 3 10 
Ditto at 4d. and 44d. ſſ ỹ ꝙ t itm U enne 1,057 18 10 
Dll ⁵ ⁰⁰⁰ ats 174 12 11 
Sale under contracts—ᷣ—„LU UP . 5114 5 
Ditto various rateeei . 105 9 2 
Publie lighting A T" 4,289 15 6 
Rental of meters and other apparatus ........ ............... 387 15 11 
Sale and repairs of lampkce . . . 54 9 8 
Sale and repairs of other apparatus ........................... 82 7 7 
risp RT 20 10 5 
Income tax refunded  ........................ eese 190 0 0 
Rent ese, 8 59 0 0 


£14,953 16 3 
GENERAL BALANCE-SHEEr, 


Dr. Liabilities. £ s.d. 
Capital account—amount received ............... APER ius 110,075 0 0 
Sundry ereditorr sss L 5,418 16 6 
Balance at credit of net revenue account..................... 1233 12 2 
Bankett wens hc Feed Dep 1,222 17 9 

£115,950 6 5 

Cr. Assets. £ s.d. 
Capital account —amount expended for works 109,427 18 8 
Stores on hand at March 25, 1903.............................. 656 0 1 
Sundry debtors for current supplied....................... ... 5,284 10 1 
Other debtoee rss aei 305 14 11 
/ ²˙i¹AʃAuAm cl otu oae A ia 270 2 8 


£115,950 6 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B. T. ee errereen, 1,270,500 
Public lamps ..................... . 385, 520 

Quantity sold By contract ..................... ees. 2,097 874,400 
Private consumers by meter 490,983 

Quantity used on works ........... eee . . 42,750 

Total quantity accounted for................ eee sesso 921,150 

Quantity not accounted for ii eene 549,350 

Number of public lamps eee 182 

Total maximum supply demanded (kilowatts) ) 785˙5 


ee —.— — 


HULL ELECTRICITY ACCOUNTS. 


From the accounts of the Hull Corporation electrieity 
department just issued, it appears that the total expendi- 


ture on capital account to March 31, 1903, amounts to 
£252,546. Abstracts of the revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
etc., are appended. 


REVENUE ACCOUNT. 
Dr. Generation of Electricity. £ 
Coal or other fuel... £6,895 9 10 
Oil, waste, and stores, £451. 6s. 3d. ; and 
current supplied by Tramways Sub- 


Committee, £216. 10s. 8d 667 16 11 
PÜ˙Ü¹id%eeeeĩA y sw oen ede 1,924 5 2 
Repairs and Maintenance ..... ............... 1,638 0 0 
———— — 11,125 11 11 
Distribution of Electricity. 

Wages and other remuneration. .......... . 857 6 1 

Repairs and renewal of mains 613 13 1 

Repairs, etc , of transformers, etc. ......... 80 12 10 
————————— 1,551 12 0 
Cleaning and repairing public lamps 48 16 5 

Rente, Rates, and Taxes. 

dents payable ueser 507 7 2 

Rates and taxes .|.................. eese 1,452 6 4 
1,759 15 6 

Management Expenses. 

BAIATIOS, E A E .1,221 4 9 

Printing and stationery ........................ 166 12 1 

General establishment charges 285 19 0 
— 1,778 15 10 

Special Charges. 

Law expenses 1 0 0 

e 4c doeet ios em eoe eror eet due 149 16 7 
— 150 16 7 
rr... 8 51 2 9 
16,461 9 0 
Balance carried to net revenue account. oc. 15,808 11 10 
£32,270 0 10 

Cr. £ s d. 
Sale of current per meter—lighting and motors 50,895 17 0 
Rental of meter m eei 1100 1 8 
Fh eese e eet a Ee 264 0 0 
SUM GIES aoc irte eee ues ius FFF 10 2 2 

£32,270 0 10 
BALANCE SHEET, 

Dr. Liabilities. £ sd. 
Loans raised by stock . q 179.152 7 10 
Bank of England oj ccicsctcveisveinssoueasadascnciuacausPivasasen 67,919 10 10 
Dep osits on supply of enrrent........................... vos 155 2 0 
To revenue—sundry creditors . es 2658 0 7 
inking in,, 8 27,780 17 7 
Rei ,,... 10,115 3 11 

£287,759 2 9 

Or. Assets £ sd. 
Capital expended on works | .................... cecesceceseeees 247,660 1 3 
Discount and expenses on issue of stock ..................... 8,717 7 10 
Sinking fund investment q 21,266 7 0 
Stores on hand, and materials and work done, etc......... 10,115 6 8 

£287,759 2 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated = oa of Trade unit 5 649,508 

: Public lamps 26,400 | 
‘Quantity sold (Private consumers by meter... 2,359,177 J 2,385,577 
Quantity used on works nu 951,000 
Total quantity accounted for— . . 8,510, 577 
Quantity not accounted foorrůj 77717 . 532,931 
Number of public lamps eee 12 
Total maximum supply demanded (kilowatts) .. ............ 2,155 


APPOINTMENTS VACANT. 


Clerks of Works, Atherton Urban District Council electricity 
supply works, June 17. See advertisement. City of York, £3. 10s. 
per week, June 19. 

Junior Draughtsman, in a Corporation tramway office, 30s. per 
week, June 25. Sec aivertisement. 


Chief Assistant Electrical Engineers, Hast inzs Corporation, 
£120 per annum, June 22. See advertisement. Harland and Wolff. 
Belfast. See advertisement. 


Electrical Engineer, Birmingham Corporation, £1,000 per annum, 
June 15. 


Clerk of Works or Inspector, Derby Corporation tramways, 
June 22. 

Shift Engineers (3), Reading Corporation Tramway Power Station, 
358. per week, June 24. See advertisement, 
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TRADE NOTICES AND NOVELTIES. 


Simplicitas Electrie Fitting. 
This novel fitting has the following advantages: The usual 
ugly balance weight is dispensed with, and increased efficiency 
is obtained by a combination of pulley wheels, which makes 


24. ete, ues te wee 


Ld 


the fitting balance the two pendants. The AD are lowered 
by double the distance the ornamental brasswork is raised, and 
the brasswork ascends out of the way. This type of fitting, in 
several forms, can be obtained from any wholesale firm. 


án — 
PERSONAL. 


On Thursday last week the employés of the Huddersfield Corpora- 
tion tramways met under the A of the manager, Mr. H. N. 
Thomas, at tho power station for the purpose of making a presentation 
to Mr. Whiteley, the chief assistant engineer, on the occasion of his 
forthcoming marriage. The presentation consisted of a handsome 
parmi necs with two ornaments to match (all made in onyx stone), and 
& ladies' work-basket for the future Mrs. Whiteley. 

Mr. A. 8. Douglas, who for a few years has been manager of the 
Hucknall Tockard Collieries, has been appointed the mansger and 
head agent of Messrs. Bolckow, Vaughan, and Co.'s new Dean and 
Chapter Oollieries at Ferryhill. 

A number of 
to Mr. I. M. Bulfin. the borough electrical engineer, on the occasion 
of his marriage. Mr. Bulfin has been in the surveyor's office about 
nine years, and was appointed private streets works’ surveyor six years 
ago. During the construction of the tramways he acted as resident 
engineer, and upon the inauguration of the works he was appointed 
borough electrical engineer. He is a Bachelor of Arts, an Associate 
Member of the Institntes of Civil, Mechanical, and Electrical Engi- 
neers, The gifts included the following: a solid silver tray and a 
silver-mounted inkstand, from the officials of the county borough ; a 
silver salver, from the generating station staff; a photo album (con- 
taining the signatures of the subscribers), from the members of the 
pumping mad electric lighting department; tea pot, cream jug, and 
sugar bowl, from the foreman and men in charge of the conduit. The 
Mayor and Mayoress (Alderman and Mrs. Beale) made the presenta- 
tion in the presence of a large attendance of Corporation officials, 
whom they afterwards entertained at tea at the Hotel Bristol. 

On Wednesday last week the staff and workmen of the Aberdeen 
Corporation electricity works were entertained by the Town Oouncil 
in 8t. Katharine's Hall in connection with the completion of the Dee 


Village station. The proceedings proved most hearty, B ruri and 
enjoyable. Councillor Kemp, convener of the Gas an ectric Oom- 
mittee of the Town Council, presided, and was accompanied by Baillie 


Esslemont, Dean of Guild Lyon, Shoremaster Boddie, Councillors 
Ross, Watson, Tindall, Gray, Edwards, Cooper, Milne, and Hutcheon ; 
Mr. Bell, electrical engineer; Mr. Nichol, harbour engineer; Mr. 
Moonie, tramway superintendent, etc. 

Mr. Thomas Tate, of the Newcastle Corporation tramways, has been 
appointented traffic superintendent for the Shipley and district tram- 


ways. 
The Rochdale Town Council have increased the salary of Mr. C. 
Clare Atchison, borough electrical engineer, to £250. 
The Sheffield Electric Light Committee have given notice to the 


.S.W.—(No. 3) ‘Winding Engines ; (4) “S 


resentations were made last Friday at Bournemouth. 


Council of their intention to increase the salary of Mr. 8. E. Fedden, 
general manager and engineer, to £800 per annum. 

The Derby Council have been recommended to increase the salary 
of Mr. T. K. Hugesson (mains superintendent) from £150 to £170 
per annnm 


CATALOGUES AND PAMPHLETS RECEIVED. 


THE ELECTRICAL Company, LIMITED, 122-124, Charing Cros: - 
road, London, W.C.—(No. 1) The E.C. electric fans and venti- 
lators ; (2) Gissell dynamos ; (24) portable motors and drilling 
machines for continuous and three-phase current ; (25) electrical 
crane equipments. Reference list of dynamos and Motors. 


BERGTHEIL AND Younc, 12, Camomile.street, Bishopsgate- 
street Within, London, E. O.—On church and chapel organ 
blowing and the developments of mechanical means for the 
driving of organ bellows. 


Monte CALLOW AND Co., 6, Ludgate Broadway, E.C.—Per- 
fecta resistance apparatus, tramway controllers for direct and 
polyphase currents. 


Union ELECTRIC Company, Limrrep, 151, Queen Victoria- 
street, London, E.C.—‘‘ Union standard ‘‘S” type amperc- 
meters and voltmeters for direct and alternating currents, 
milliamperemeters, portable and oombined testing ampere and 
voltmeters (single or twin), tramcar, launch, and automobile 
instruments, ohmmeters, etc. 


GxNERAT Evectric Company (1900) Limiten, Queen Victoria- 
street, E. C.— Freezor desk, bracket, and ceiling fans for 
continueus current. 


Sanpycrorr Founpry Company  LiMiTED, Chester. — 
** Woolliscroft's" patent safety enclosed liquid starting resist- 
anoes and switches for electric motors. 


ARNOLD KRAMER, M. I. OC. E., Parliament-mansions, Victoria- 
street, S. W. (representative of the Electrical Works, Rheydt, 
Rhineland).—Specialities for power installations in factories 
and central stations of middle and smaller size: (No. 1) dynamos 
and motors for direct current ; (2) dynamos for electro-chemical 
purposes; (5) rheostats for direct-current motors; (4) poly- 
phase-current motors ; (6) switchboard instruments and appa- 
ratus; (8) arc lamps and accessories ; (9) incandescent lamp 


- fittings. 


ARCHIBALD SMITH AND STEVENS, Queen's-road, Battersea, 
S. W.—** Notes on Electric Lifts (illustrated). 


SIEMENS Bros. AND Oo., LIMITED, York Mansion, York-street, 
ht Pro- 
jectors.” 

O. BEHREND AND Co., Liurrep, Dunedin House, Basinghall- 
avenue, E.C.—(No. 6, supplement to S. list) ** High-Tension 
Apparatus." Eleotrical instruments manufactured by the Hart- 
mann and Braun, A. G.— List No. 26, (Section I.) electromagnetic 
instruments, switchboard pattern, types T" and “F”; dE) 
moving ooil brass und iron cased instruments, switch 
pattern, type H ” ; (III.) portable moving ooil instruments, 
type W.; (IV.)* hot wire instruments, switchboard and 
portable patterns, type A; (VI.) galvanometers, potentio- 
meters, Wheatstone bridges, standard resistances, condensers, 
eto., type L“; (VII.) recording instruments, hot-wire, moving 
coil, and electromagnetic; (VIII.) standard wattmeters, types " 
and E," electrostatic voltmeters, type S (IX.) contact and 
signalling apparatus, type O; (X.)* meters, electricity and 
time, type Z (XI.)* apparatus for insulation and capacity 
tests of installations and cables, type '*I"; (XII.) simple 
electrical instruments for schools; (XIII.) Peschel wiring 
system. (* In the Press). 

LaHMgvER ELECTRICAL Company, Limirep, Bank-buildings, 
109-111, New Oxford-street, W.C.—'* Electric Driving of Metal- 
Working Machines." 

KEIGHLEY ELECTRICAL ENGINEERING Company, LiMITED.— 
The ‘‘ Keighley” patent house service fuse boxes, street 
service boxes, and accessories. 


ImpRoveD ELECrRIO Grow Lamp Company, Limiten, 7, 
Great Newport-street, St. Martin’s-lane, London, W.C.—The 
use of reflector lamps. 

Wu. Harvie AND Co., LiwrrED, 24, McAlpine - street, 
Glasgow.—Electric transmission of power; 22-kw. combined 
steam-generating set (550 revolutions per minute). 


MATHER AND PrLarr, LiwiTED, Manchester.—April, 1903, 
steel-clad motors ; May, 1905, gravity and pressure filters. 


Under the title of Electrical and Autocar Supplement of 
Phillips’ Monthly Machinery Register, Mr. CHARLES 
PniLLIPs has issued a comprehensive illustrated list of new and 
secondhand electrical machinery; also motorcars and motor 
bicycles. We are informed that the Register is now in its 
twenty-ninth year of publication, which speaks well for its 


utility as a medium for the purchase, sale, or hire of plant of 


every description. 
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LEGAL INTELLIGENCE. 


FURIOUS DRIVING. 


William Worsley, of 138, Beverley-road, motorman in the employ 
of the Bolton Corporation, was summoned at the Borouzh Court last 
week before Messrs. J. Sherry, E. Walker, and J. Proctor for furiously 
driving a tramcar. Evidence was given that defendant was driving a 
car travelling from Bolton to Astley Bridge about 11.40 on Saturday 
night, May 25, at the rate of 16 miles an hour, and when warned by 
a police-constable the driver seemed to treat the matter indifferently. 
The car was travelling 80 fast, according to the former, that it raised 
a cloud of dust so thick that witness could not see beyond the car. 
It was going more like an express train than a tramcar, and when he 
warned defendant he said he was only pulling up for lost time. 
Wm. Worsley, driver of the car, said he had been in the employ of 
the Corporation about seven months, and there had been no complaint 
against him before. They were allowed 27 minutes in which to do 
the journey to Dunscar, and he was travelling at the rate of eight or 
nine miles an hour. The car could not travel at the rate of 16 miles 
an hour Wm. Shanley, the conductor of the car, and another 
motorman also gave evidence, and the magistrates imposed a fine of 
58. and costs. 


NEW COMPANIES REGISTERED. 


 Tarkwa Railway and Mines Syndicate, Limited.—Capital, 
$150,000. Objects: to construct, purchase, lease, or otherwise 
acquire any railways, tramways, bridges, ferries, canals, roads, tele- 
graphs, nA ES and other means of communication in West Africa 
or elsewhere. 


Continental Automobile Company, Limited.—Capital, £20,000. 
(Registered in Guernsey.) ! 


Phoenix Motors, Limited.—Capital, £10,000. Objects: to manu- 
facture, build, repair, store, and generally deal in aud with motors, 
automobiles, etc. Registered office: 736, Holloway-road, N. 


Electric Lamp Renovating Company, Limited. — Capital, 


£20,000. Objects: to adopt an agreement with P. E. Butler for the. 


acquisition of certain patent rights, and to carry on the business of 
lamp manufacturers, electrical, consulting, mechanical, and general 
‘engineers, etc. Registered office: 4 and 5, Warwick-court, High 
Holborn, W.O. 


Bastian and Partners, Limited.--Capital, £1,600. Objects: 
to acquire any interests in patents, inventions, concessions, and the 
like relating to the production, treatment, storage, application, distri- 
bution, and use of electricity, or to any apparatus therefor; in 

rticular to acquire from C. O. Bastian, of 37, Streatley-road, 

rondesbury, the benefit of certain existing inventions in relation to 
prepayment electric meters, to electric lampe, and to looks. 


Attleborough Gas Company, Limited. — Capital, £5,000. 
Objects: to acquire, on the terms of an 5 dated April 14, 
1903, between H. Hill and W. Dilworth, the freehold gasworks and 
other property and effecta known as Attleborough Gas works, at Attle- 
borough, Norfolk ; to produce, sell, and supply gas, electric, or other 
uate 2n or near Attleborough. Registe office: Attleborough, 

orfolk. : 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


—— 


CONTRACTS OPEN. 


Tynemouth.—The Corporation invite tendera for 100 meters. 
Tenders by June 22. ~ 


Salford.—The Corporation invite tenders for pilot and telephone 
wire. Tenders by June 20. 


Bray (Ireland). — The Urban District Council invite tenders for 
transformers, electricity supply mains, and pipework. Tenders by 
June 15. See advertisement. 


Beckenham.—The Urban District Council invite tenders for the 
supply of meters fur their electricity generating station. Tenders by 
22nd inst. See advertisement. 


Bradford. The Corporation invite tenders for works of all trades 
required to be done in slterations to premises, 15, Bridye-street, for 
central tramways offices. Tenders by June 15. 


Manchester.—The Electricity Committee invite tenders for the 
supply and delivery of high-tension three-core three-phase feeder 
cables. Tenders by 15th inst. See advertisement. 


Gloucester.—The Oorporation invite tenders for generating plant, 
etc. Full particulars from Messrs. R. Hammond and Son, 
64, Victoria-street, Westminster, London, 8.W. Tenders to the 
Town Olerk by June 16. 


Lisbon —The Public Works Department require tenders for the 
vonstruction of 1m. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca; (2) Oberer Minho, Braga-Moncao ; (5) Braga- 
Guimaraes. Tenders by Aug. 1. 

Govan.—Th: Town Council invite tenders foc steam-piping, feed- 
jping, electric feed pump, ete. Particulars may be obtained from 
Mr. T C. Parsons, burgh electrical engineer, Helen-strcet, Govan. 
Tenders by June 29. See advertisement. : 


Manchester.—The Electricity Committee invite tenders for the 
supply and delivery of two groups of three single-phase transformers 
of 60 ie. each phase, constituting two complete 180-kw. star-connected 
three-phase transformers. See advertisement. 


Burma.—The Locomotive and Carriage Superintendent of the 
Burma Railways Company, Limited, Insein, Burma, require tenders 
for an electric installation. Full particulars, etc., may be obtained 
from the superintendent. Tenders by June 26. 


Colchester.—The Tramways Committee invite tenders for provid- 
ing materials and the carrying out of works in connection with the 
Corporation electric tramways. Particulars may be obtained at the 
Borough Engineer's Office. Tenders by June 22. 

West Ham.—The Council invite tenders for the construction of 
corrugated iron tramcar she is, West Ham-lane, West Ham, E. Par- 
ticulars may be obtained from Mr. John G. Morley, borough engineer, 
Town Hall, West Ham, E. Tenders by June 23. 

Stepney.—The Electricity Committee invite tenders for the supply 
of meters and demand indicators. Specification, etc., may be obtained 
from Mr. Wm. O. P. Tapper, engineer and manager, 27, Osborn-street, 
Whitechapel, E. Tenders by June 22, See advertisement. 

Rochdale.—The Corporation invite tenders for the supply of steel 
tram ails, tiebars, bolts, and nuts, joint and soleplates, points and 
crossings, etc. Particulars can be obtained at the office of Mr. 8. 8. 
Platt, M.I.C. E., borough surveyor, Town Hall. Tenders by June 22. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 51, 1903, to Secrétariat de 
la Municipalité Fraugaise de Shanghai. Particulars may be obtained 
rom l'Office National du Commerce Extérieur, Rue Feydeau, 3, 

aris. 

Wood Green. — The Urban District Oouncil invite tenders 
(Contract No. 1) for supply and laying of underground mains, road, 
work, ete. Full per cculars may be obtained from Mr. J. W. 
Britton, clerk of the Council. Tenders by June 24, See advertise- 
ment. 

Hull.—The Electric Lighting Committee invite tenders for the 
supply and erection of steam-pipes, etc., at their Sculc:ates-lane 
Generating Station. Specifications, etc., may be obtained from the 
City Treasurer, Town Hall, Hull. Tenders by June 25. See 
advertisement. 

Stepney.—The Electricity Committee invite tenders for the supply 
of Conradty arc lamp carbons. Specification, eto., can be obtained on 
application to Mr. Wm. O. P. Tapper, engineer and manager, 
27, Osborn-stieet, Whitechapel, E. Tenders by June 22. See 
advertisement. 

Dewsbury.—The Corporation invite tenders for builders’ work 
required iu erection of a new boiler-house at the electric lighting 
station, Bradford-road. Particulars may be obtained from the 
Borough Surveyor, Town Hall, Dewsbury, on and after 12:h inst. 
Tenders by June 25. l i 

Sheffield,—The Electric Light Committee invite tenders for the 
12 months’ supply and delivery of cables. Particulars may be 
obtained from Mr. S. E. Fedden, general manager and engineer, 
Bheffeld Corporation Electric Supply eee Commernial-atrest 
Sheftield. Tenders by June 25. See advertisement. 

Johannesburg.—The Municipality invite tenders for steel grooved 
rails, fishplates for grooved rails, steel Vignoles rails, fishplates for 
Vignoles rails, points and crossings, tiebars, soleplates, bolts, nuts, 
rivets, dogepikes, etc. Specification, etc., can be obtained from 
Messrs. Mordey and Dawbarn, 82, Victoria-street, Westminster. 
Tenders by noon on June 15. 

Launceston (Tasmania) — The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Specifica- 
tions, etc., may be obtained on application to Mr. William Corin, 
city electrical engineer, Launceston, Tasmania, or to Messrs. John 
Terry and Co.. A Great Winchester-street, London, E.O. Tenders 
by Sept. 28. See advertisement. 

Sydney, N.8. W.— Tenders are being invited by the Railway Com- 
missioners for New South Wales for an additional generating s t 
of 1,500 kw. for their tramway power station. Tender may be sub- 
mitted for either reciprocating or turbine engines. Full conditions 
for tendering are expected to be available at the office of the ma rs 
General for New South Wales, 9, Victoria-street, S. W., early in July. 
Tenders close in Sydney on Sept. 12 next. 

Derby.—The Tramways Committee invite tenders for—(Contract 
No. lA) steel rails and fishplates; (24) locking bolts, nuts, and 
washers ; (3A) tiebars, nuts, and washers ; (4A) points, crossings, and 
other special work ; (5A) excavating, concreting, platelaying, paving, 
etc. ; (6A) poles, overhead wiring, etc.; (7A) feeders, conduits, ete. ; 
(84) cars. Particulars and information re:ating to Contracts 1 to 5 
may be obtained on application to Mr. John Ward, borough surveyor 
and engineer, and relating to Contracts 6 to 8 from Mr. T. P. Wilms- 
hurst, borough electrical engineer, on and after Wednesday, June 3. 
Tenders by June 16. 

Gloucester.—The Electricity Supply Committee invite tenders for 
the supply and erection of the following plant for the equipment of 
the generating works for the supply of power to the city light rail- 
ways: (Section A) two 200-kw. high-speed steam generators, negative 
booster, and accessories ; (B) one jet condenser and Edwards's air 
pump, to deal with 10,0001b. of steam per hour, steam, exhaust, 
water, and drain pipes and valves; (C) switchboard and instruments; 
and (D) accumulators and reversible booster—supply and erection of 
accumulatora and reversible booster, removal of existing battery. 
Tenders by June 16 to Mr. Geo. Sheffield Blakeway, town clerk, 
Guildhall, Gloucester, 


Gloucester.—The Tramways Committee invite tenders for the 
supply of material and the carrying out of works in connection 
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with the city light railways: (Section E) rails and accessories ; 
(F) construction of permanent way ; (G) cables, troughs, and feeder 
illars, and the laying and erection of same; (H) poles ; (I) overhead 
ine material and rail bonds ; (J) erection of poles and overhead equip- 
ment ; (K) cars and trucks; (L) electrical equipment of cars. e 
whole bound up in one specification. Tenderers are at liberty to 
tender for any section, but not for part of & section. Specification, 
etc., may be seen at the offices of the City Surveyor, Gloucester, and 
at those of Mr. Alfred Dickinson, M. I. C. E., and Mr. Robert 
Hammond, M.I.C.E. Tenders by June 16. 


RESULTS OF TENDERS. 


Dewsbury.—The Town Council have accepted the tender of the 
Oallender Cable Company, for laying down about 233 yards of electric 
mains, at £63. 

Newocastle-under-Lyme.—The Town Council have accepted the 
tender of Mr. Witton, jun., at £819, for the erection of an electric 
installation station. 

Thorpe.—The Hart Accumulator Company have secured the con- 
tract for the supply of the storage battery required at the Norfolk 
County Lunatic Asylum. l 

Aberdeen.—The Tramways Committee have accepted the tender of 
P. Tawse, at £6,534. 14s., for the construction of the permanent 
way of the Torry tramway. 

Hackney.—The Borough Council have accepted the following 
tenders in connection with the electricity works: Ferranti, Limited, 
2 i £1,792; Ashton, Frost, and Co., Limited, pipework, 

7 ° : 

Bath.—The Corporation have accepted the tender of Jacob Long 
and Sons, Railway-road, Bath, for the erection of buildings for 
extensions to the electric light generating station in Dorchester- 
street, etc., at £3,719. — | 

Wolverhampton.—The tender of Mr. H. Holloway, of Wolver- 
hampton, for the construction of the permanent way of tramways on 
the overhead system on the following routes: Duclley- road, Wednes- 
field-road, and Willenhall.road, is recommended for acceptance. 

Newoastle, —The City Council have accepted the tender of Messrs. 
T. D. Ridley and Sons for a bridge under the North-Eastern Railway 
at Walker, at 22, 218. 18s. 4d., and of the Tees-side Bridge and 
Engine Company for raising the Elswick Colliery Bridge, Scotswood- 

, at £1,503. 3s. 10d. 

Superheated Steam.—Messre. Easton and Co., Limited, have 
received orders, aggregating 7,000 h.p., for superheater plants from 
the Witham Urban District Council for their waterworks pumping 
station ; Electricity Works, Blackpool, Lancs.; Messrs. James Oakes 
and Co., Alfreton ; the Associated Portland Cement Manufacturers, 
Grays, Essex ; Sneyd Colliery and Brick Simpan, Limited, Burslem ; 
and Messrs, White, Cottell, and Co., Camberwell. 

Ecoles.—The following tenders have been accepted: Messrs. 
Ferranti, Limited, to supply the switchgear required for the new 
machinery, at £90. 10s.; F. W. Smith and Co., Limited, to wire 

remises on the same terms as those contained in an agreement entered 
into with the Corporation on July 7, 1898 ; John Hitchen and Son, of 
Halifax, to provide and fix at the electricity works an overhead 
travelling crane, at £160. 10s,; Mr. J. F. Moore, of Eccles, to erect 
and complete the additional buildings required at the electricity 
works, at £3,416. 

Southampton.—The Corporation have received the following 
tenders for erecting the superstructure of their new electricity supply 
station on the Western Shore: 


AO Me . ieee £14,500 
Dyer and ...,... ᷑⅛ĩðV FENA 12,500 
Mussellwhite and Sons, Basingstoke....................... . 12,390 
Jenkins and Sons, Limited . . 11,664 
Hugues and Stirling, London . . 11.225 
H. Stevens and Oo. (accepted) . . 11,138 


Sunderland.—The British Westinghouse Electric and Manufac- 
turing Company, Limited, has secured the contract for the electrical 
equipment of the North-Eastern Marine Engineering Companv's 
Sunderland engine works. This contract includes the supply of a 
number of polyphase induction motors of the Westinghouse type O 
constant speed, and type ''F" variable speed patterns, together with 
controlling gear, auto-starters, and three-panel switchboard. Power 
will be obtained from the Sunderland Corporation Supply, this being 
the first plant to be connected up to the new polyphase generating 
plant which runs at a pressure of 220 volts, and a N of 

cycles. The wiring for the installation will also be executed by 
the British Westinghouse Company. This will include both over. 
head and underground work, with distribution boxes and conduits. 


Hull.—The following tenders have been received for alterations to 


Trippett Baths, for the Telephones Committee : 

F. Singleton, Witham (accepted) ...................... £1,825 0 0 
G. Jackson and Sons, Witham... ...—......... . . 1,868 11 0 
Hull General Builders, Limited, Lockwood-street ...... 1,885 13 5 
J. R. Woods, Witham ............. eese 1,894 9 0 
F. Southern, Wright-e tree ã . 1,940 17 8 
J. Sangwin, Northumberland-a venue. . 1,962 0 0 
E. and Son, Limited, Main- street ꝗ . 1,975 13 0 
Simpson and Son, Woodcock-street.............. e 1,985 0 0 
G. F. Blackburn, Peel- street q 1,997 0 0 
Quibell, Son, and Greenwood, Fountain-road ............ 2,030 0 0 
M. Harper, Brunswick-avenue .......,...ccccscssecscscnscsees 2,060 0 0 
T. Goates, Brunswick-avenue ............. eere nne 2,069 0 0 
Bowman and Sons, De Grey-street and Stamford. 2,075 0 0 
Amalgamated Builders, Limited, Princes-road ......... — 2,174 0 0 
Hebblewhite and Wilson, Spring Bank... 2,045 17 0 


Rest of Huli. 


BUSINESS NOTES. 


TRACTION. 

Tipton—The line from Great Bridge to. Dudley is now complete, 

Darlington.—4A start has been made with the laying of the 
tramway rails. 

Scarborough.—The work of the laying of the tramways will be 
commenced in October. | 

Maidenhead.—The Corporation are advertising terms for recharging 
electric motorcars at their power station. 

Newport (Mon.).—The Tramways Committee are in favour of the 
purchase of 10 additional cars, making 40 in all. 

Dewsbury, Batley, and Birstal Tramways Bill.—This Bill has 
been allowed to proceed to the second reading stage. 

Blackburn.—Tramway extensions to Audley and Cherry Tree have 
been resolved on. The Revidge scheme has been rejected. | | 

Ipswich.—The horse trams ceased running on Saturday night. It 
will be four months before the electric trams are ready for use. 

Hammersmith.—The Borough Council have decided to petition 
against the London Council (Tramways and Improvements) Bill. 

Birkdale.—It is proposed to commence the overhead eprint of 
the extension of the tramway system to Smedley on the 16th inst. 

Cheadle.—For the past week large gangs of men have been at 
work preparing the roads for the rails to laid for the electric 
tramways. | 

London County Council Tramways. —The traffic receipts for the 
week ended May 30 on the electrical cars on the Tooting lines amounted 
to £3,711. l 

Brampton. —A survey is being made of the line from Brampton 
Junction relative to the suggested utilisation of the line for the pro- 
posed light railway into the town. 

Hartlepool.—The Council have decided that one month's notice 
be given to the tramway company to put the track into proper repair, 
and that in default action be taken. 

Glasgow. It is stated that as a direct result of the competition of 
the electric tramways, the number of licensed cabs in Glasgow has 
decreased in the last 12 months by 150. 

Colne.—The Council have decided to oppose the application of 
the Colne and Trawden Light Railway Company for an extension of 
time in which to construct railways Nos. 2 and 3. 

Lancaster.—The verbal offer of purchase made by the Town 
Council to the representatives of the Lancaster and District Tramways 
Company, Limited, on March 18 has been withdrawn. 

Merthyr.—An extension of time until May 16, 1904, has been 
granted the Merthyr Electric Traction Company, Limited, for com- 
pleting the undertakings for which they had obtained power. 

Swindon.— The electrical engineer is about to prepare 1 
etc., for the electric cars, permanent way, and overhead equipment 
for the tramways, and tenders for carrying out the works will be 
advertised. 

London United Tramways Co.—The transfer books of the 5 per 
cent, cumulative preference shares will be closed from June 17 to 50, 
both days inclusive, for the purpose of preparing the dividend warrants 
payable July 1. 

Axminster and Lyme Regis Light Railway.—This line will be 
opened for traffic as soon as the earthworks are sufficiently con- 
solidated. It has cost £11,800 per mile, including the Vurchae of 
the land and all other charges. | 

Elland.— The District Council are discussing a proposal to establish 
a service of cars or buses, drawn by motors, between the cntre of 
Elland and the termini of the Halifax trams at Salterhebble and the 
Huddersfield tramcars at Edgerton. . 

Leeds.—The Tramways Committee are about to proceed with the 
construction of new lines along Ashley-road and Oompton-road and 
across Holbeck Moor to Domestic-street. Belle Vue-street is also to 
have its line, and Bramley is to be connected with Rodley. 

Lytham and Fleetwood.—The new electric tramways are practi- 
cally completed, and it is now possible to cover the 18 miles of coast 
which intervene between Lytham and Fleetwood with two changes of 
cars. The Board of Trade inspection took place last week. 

Airdrie.—The Council have received a report from Dr. Kennedy 
on the proposed tramways, and have agreed to reserve the Council’s 
right to oppose the 5 order on the points still in dispute until 
it is seen whether the company will remove certain clauses, 

Clacton and St, Osyth Light Railway.—The Board of Trade will 
be asked to receive a deputation of the Olacton Council with the object 
of securing that the work of constructing the above railway shall be 
concurrent with the execution of the electrical supply works. 

Edinburgh.—The directors of the Edinburgh Street Tramways 
Company have accepted an offer from the Leith Corporation of 
£260,000 for the whole undertaking, and the Leith Corporation it is 
expected will run the tramways by electricity supplied from their 
own works. 

Barrow-in-Furness.—The British Electric Traction Company on 
Saturday issued a notice that the present service of steam trams would 
be withdrawn after next Saturday evening, preliminary to the 
laying down of the new electric system which is to be commenced 
immediately. 

West Lancashire Tramways Co.—This Oompany are promoting 
a scheme for the construction of a tramway from Trafford Park, 
through Davyhulme Park to Irlam ferry on the Manchester Ship 
Canal, and plans will be submitted to the Flixton Parish Oouncil at 
its next meeting, 
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Swansea.—The Corporation have engaged counsel to advise whether 
proceedings should be instituted for a declaration of the true construc- 
tion of the provisions of the Tramways Act, 1870, and the Tramways 
Act, 1882, in relation to the tramway undertaken by the Swansea 
Improvements and Tramways Company. 


Perth.—An effort is being made to have the meeting for the hearing 
of the Perth tramways provisional order to be held in Edinburgh 
instead of London, in order to save expense, and with this object in 
view the Tramway Committee of the Perth Town Council have agreed 
to lay the matter before the Secretary for Scotland. 


Sunderland.—Last week two joints of the rails of the tramway 
System were welded by the Thermit 5 The operations were 
earried out at midnight in Harbour View under the supervision of 
Mr. Delacour, the representative of Mr. E. E. Masterman, of London. 


The Tramways Committee have decided to try the process on 20 joints. 


Wakefield.—Plans showing the work to be done in regard to the 
electric trams from Wakefield to Ossett have been deposited with the 
various local authorities concerned, in order to obtain formal consent 
to the details of the work, which will be taken in hand as soon as 
such consents have been obtained, and pushed on as rapidly as 
possible, | 

Derby.—The receipts of the Derby Corporation tramways during 
the four weeks ended May 23, 1903, were £1,352. 12s. 5d., being a 
decrease of £12. 138. as compared with the corresponding period last 
year. Arrangements have been made to purchase from the Osmaston 
Estates, Limited, 4,150 square yards of land as the site for car-sheds, 
workshops, etc., in connection with the electrical tramways. 


Motherwell.—Local papers complain of the delay caused in the 
opening of the new electric tramway system between Blantyre, 

amilton, Motherwell, and Wishaw. As a matter of fact, the tram- 
ways would have been running this week, but the sinking of the levels 
at the station on account of surface shifting brought work in the 
‘ engine-house practically to a standstill last week. 

Sheffield.—The accounts of the Corporation electric tramways for 
the past 12 months show a profit of over £28,000, out of which nearly 
£14,000 is recommended for the relief of the rates, bringing the grand 
total devoted to this purpose to £40,000. This result has been 
achieved despite the extremely low fares, a penny being universally 
charged on all sections, some of which extend considerably over three 
miles. 

Portamouth.— The tramway traffic at Whitsuntide was enormous. 
On Saturday, Sunday, and Monday 257,000 people used the trams, 
and paid over £1,500 in fares. On the Monday alone 126,000 
passengers had their tickets punched. Last year there were 164,000 
passengers, and they paid £917. To carry considerably more than 
the mu population of the town in three days probably constitutes 
& record. 


Batley.— The Council have accepted the British Electric Traction 
Company's agreement. already submitted to the Board, relating to the 
Halifax-road line, subject to any alterations which might be agreed 
upon. The Council have also formally sealed the agreement with the 
Dewsbury, Batley, and Birstall Tramways Company for the purchase 
of the Bradford-road tramways and the lease of the local lines to the 
traction company. 

Dewsbury.—The Mayor reported at the last meeting with regard 
to the Wakefield and District Light Railways Bills, and regretted 
that they had failed, and suggested a conference between Dewsbury, 
Ossett, and Soothill Nether to consider the question. Representatives 
could be invited from the Great Northern Railway Company, and, if 
advisable, that company could be made partners in any joint scheme 
which might be arrived at. 

Paddington.—The Council have decided to oppose the Harrow- 
road and Paddington Tramways Bill, with a view of securing the 
insertion of clauses admitting of a double line of electric tramways 
throughout. The tramways, which will be on the overhead system, 
will link up Paddington with Harlesden. The London Oounty Council 
have been asked to connect by way of Scrubb’s lane their Hammer- 
ae and Harlesden line with the Harrow-road and Paddington 
project. 

Wednesbury.—Negotiations have been completed between the 
Wednesbury Corporation and the South Staffordshire Tramways Com- 
pany for a leave to the company of the tramway lines for 30 years, the 
tramway company to pay rent sufficient to enable the Oorporation to 
pay interest on the purchase money, and to provide a sinking fund 

or a redeeming loan in 30 years. Overhead electric traction is to be 

forthwith adopted, while provision is to be made for the running 
of frequent workmen’s cars, and the system of 4d. stages will be 
adopted. 

Mumbles.—The first electric accumulator car on the Mumbles 
Railway system ran its initial trip for the season on Thursday. 
The car ran smoothly throughout the day, and was patronised by 
a large number of passengers. The new vehicle holds some 80 
passengers, and is composed of first and second and a smoking 
compartment, Another and similar car will be started within the 
next few days. The cars are manufactured by the Brush Electrical 
Engineering Company. 

Aerial Railway.—An aerial electric railway, of the Elberfeld- 
Barmen style, will be introduced into London by a syndicate of 
English, German, and American financiers, provided parliamentary 
sanction can be obtained. It is proposed to construct the line 
above the River Thames on its southern bank, and from the city to 
Barnes, a distance of eight miles. The yirders supporting the track 
are to be 200ft. apart, and the time taken on the journey, including 
stoppages, will be about 25 minutes. 

Rotherham. —Major Pringle inspected the Oanklow and Temple- 
borough sections of the Corporation tramways on the 4th inst. Later 
in the day the Canklow section was thrown open to the public, and met 


1 
with liberal patronage. The Templeborough line will, it is expected, 


be available in a few days. The total takings for th» sections already 
in operation for the week ending Thursday, June 3, amount to £326. 
9s. 54d., of which £176. 3s. 34d. has been produced by the Kimber- 
worth route. The average per day is £46. 12s, 9d. 

Walsall.— The Tramways Committee in their last report state 
that the County Council has paid over the sum of £397. 16s. 7d. 
towards the cost of bridge widening, leaving £205 still due in respect 
of road 19 The local secretary of the Amalgamated Society 
of Gasworkers, Bricklayers, and General Labourers has complained 
that the contractors for the overhead equipment and the laying of 
the cable were not paying the standard rate of wages, but the town 
clerk found that such complaint had been made in error. 


Llanelly.—The Urban Oouncil recently threatened proceedings 
against the company under the Tramway Act, and have received a 
letter asking them to stay their hand for a while, as the action against 
the Llanelly Traction and Wire Oompany will be tried next month, 
and there is now no doubt that both the tramway and the light railway 
have been sold, or validly in writing agreed to be sold, to the Oarmar- 
thenshire Power Oompany, or its promoters, by the wire company, 
and a new line of electric railways will no doubt at once be built. 

Kensington.—4A letter from the Westminster City Oonncil asking 
for support in their opposition to the London County Council Tram- 
ways and Improvements Bill, which had now passed the committee 
stage of the House of Commons, has been referred to the Law Com- 
mittee. Complaints have been made to the Council by residents of 
the vicinity of South Kensington station on account of the noise at 
night from underground where the men were at work electrifying the 
District Railway. The Mayor said he would undertake to see the 
works engineer on tho subject. 

Aston.—The working of the tramways for the 10 months ended 
April 30 last has (exclusive of any charges for depreciation) resulted 
in a surplus of £11,773, the gross receipts being £25,454, and the 
total expenditure £13,680. Compared with the corres popes 
10 months ended April 30, 1902, this result shows an inc 
working profit of £2,124. The traffic receipts have been increased by 
£829, and the number of engine miles run is 315, 817, as com 
with 312,576 in the previous year. They have placed the sum of 
£10,000 to a deposit account at interest at £4 per cent. 

Whitsuntide Trafiic.—The London United Tramways on Monday 
conveyed on their 30 miles of electric tramway 1n the west of London 
London 400,000 passengers. On the previous Saturday the number 
was 175,317, and on Whit Sunday 224.528 making a total of 799,845 
for the three days. The figures at Easter were: Easter Saturday, 
177,603 ; Sunday, 167,264 ; Monday, 298,909 — total, 645,776. The 
City and South London Electric Raiiway carried 60,000 passengers, 
many thousands of whom travelled to Clapham Oommon and joined 
the electric trams for Balham and Teoting. Ten thousand travelled 
to London Bridge. 

Kettlewell.—The plans, etc., in connection with the application 
to the Light Railway Commissioners for power to extend the Yorkshire 
Dales Railway from Grassington to Kettlewell have been duly deposited 
with the authorities. The line is to be 53 miles long, and will be 
constructed in every way similar to the existing Yorkshire Dales 
Railway from Skipton to Grassington. The estimated cost of the line 
is £39,973, which includes the cost of land and 10 per cent. for con- 
tingencies. The capital of the company is £45,000 in 9,000 shares of 
£5 each, and power is sought to borrow £15,000—£5,000 to be 
borrowed when each £15, of capital is subscribed and one-half 
paid up. 

Folkestone.—At the last Council meeting a letter was read con- 
taining a copy of a resolution passed by the Ohamber of Commerce 

rotesting against the adoption of the conduit system of tramways. 

The letter was ordered to be received. A iy rs from the secretary 
of the Dolter Tramway Company requesting the Corporation to grant 
their consulting engineer an interview was acceded to. Councillor 
Pope introduced two sets of figures to show the difference in cost of 
the G. B." system and the Dick, Kerr and Oo.’s system. The 
former worked out at £37,652 and the latter at £37,778, and he 
contended that the latter was much preferable at practically the 
same cost, 


MonoraiL—There appears to be a good prospect that the high- 
speed electric express monorail between Manchester and Liverpool, 
the construction of which has been authorised by Parliament, will be 
commenced during the coming summer. The engineers for the line, 
Mr. F. B. Behr and Mr. R. Elliot-Cooper, have completed their final 
surveys, and they hope that before very long they will be able to have 
cars running at a speed of 110 miles an hour. At present it takes 
40 minutes to go from Manchester to Liverpool by the fastest express, 
but when the monorail is built the time will be reduced to 20 minutes. 
A company has been registered under the title of the Monorail Oon- 
struction Company, Limited, with a capital of £60,000. 

Wolverhampton.—After 12 months’ use the Town Council have 
decided to discontinue the gem of the Lorain Steel Company on the 
ground that it does not fulfil the conditions of the contract, and as a 
consequence the Lorain company gave notice of their intention to 
proceed to arbitration, and to discontinue their supervision of the 
system. The Corporation consequently offered the company to pay all 
expense which may be incurred in the proper overlooking and main- 
tenance of the system, and the use of the company's works and men. 
We understand that the company have written declining to accept the 
proposals submitted, and are proceeding to prepare their case for arbitra- 
tion, having secured the services of Mr. Moulton, K.C., and Mr. Rufus 
Isaacs, K.O. The Town Couneil have appointed a special committee 
to deal with the matter. 

Chesterfield.—The Town Council have passed the following resolu- 
tion: That the alteration of the present tramway system and the 
desirability of any extension thereof, either within or beyond the 
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borough boundaries, be referred to a committee of enquiry, eonsistin 
of the Mayor, Alderman Pearson, and Couneillor Hopkins; that su» 
committee be directed to hold a public enquiry ; that the dates of its 
sittings be publicly announced, and all 
public bodies outside the borough, be invited to attend and furnish 
evidence; and that the committee be empowered to make such further 
investigations, either by inviting evidence, visiting other towns, or 
otherwise, as they may deem expedient.” It has also been decided to 
make application to the Board of Trade for consent to the electrifica- 
tion uf the existing tramways, and the placing of electric wires above 
ground. 

Nottingham. —The report of the fifth year's working of the tram- 
ways shows that over 244 million passengers were carried in the course 
of the year; the gross receipts were £115,223. The expenditure, 
including interest and sinking fund, amounted to £84,371, leaving 
a balance of £30,851. Of this balance, a sum of £18,000 has been 
contributed to the general district rate account, and the remainder 
(£12,851) carried forward to the reserve fund, which, with interest 
accrued, now amounts to £20,156. The analysis shows that the 
receipts were equal to 13˙16d. per mile run. On the other side the 

es of motormen, conductors, and inspectors swallowed up 2 dd. per 

ile, electric energy, traction, and lighting 1'7d., the total working 
expenses equalling 6°90d. per mile and just over one-half (52°83 per 
oent.) The remainder of the receipts are accounted for as follows : 
interest and sinking fund 2:66d. per mile, and net credit balance 3°5d. 


Middlesbrough. — The Corporation Streets Committee have 
adopted the report of the sub-committee appointed to confer with the 
local authorities of Ormesby and South Bank concerning the proposed 
tramway extensions. The sub-committee, in conjunction with the 
representatives of the other authorities, recommended that the Councils 
of. Middlesbrough, Ormesby, Normanby, and Eston be asked to 
empower their representatives to expend £100 for the pu 
engaging an expert to prepare a scheme for the local authorities to 
construct lines of tramways between Middlesbrough and Eston, and 
run cars, also to report generally thereon; and that the Councils 
concerned be recommended to have no further dealings with the 
tramways company until after a further conference of the local autho- 
rities has been held. It was further recommended that equal con- 


tributions should be paid by the various Councils towards the cost of 


the report. 

Drogheda.—A meeting was held last week for the purpose of pro- 
moting a scheme for the construction of an electric tramway. from 
Dublin to Swords. It is intended that the line should have stations 
at Santry and Oloughran. The total length of the line was eix statute 
miles from the Drumcondra terminus. Five miles of line could be 
laid along the side of the road on a raised track, the cost of which is 
estimated at £2,500 a mile, coming to £12,500.. About 14 miles 
would have to be paved—half a mile would have to be employed for 
sidings—and the cost at the rate of £4,200 a mile would be £6,300. 
Oar akede, which would prohably cost £2,000, would be wanted, and, 
in addition, it would be necessary to acquire land at various places. 
The cost is estimated at £21,300 as being necessary, or about, in all, 
£25,500 per mile. That did not iuclude equipment. If the Dublin 
United Tramways Company work the line they would electrically equip 
it and provide rolling stock. 


Bolckow, Vaughan, and Co.—The chairman of the Hnddersfield 
Tramway Committee recently paid a high tribute-to the firm of Messrs. 
Bolckow, Vaughan, and Co. He said: The work of converting the 
remaining half of the tramways to electric traction had commenced on 
March 4, and he remembered the laughter which greeted his statement 
in the Council-chamber, that the committee hoped to have all sections 
running by the first day named for the Coronation. On that day 
every section except one was in service. The contract for 60ft. steel 
rails was let to Messrs. Bolckow, Vaughan, and Co., and within one 
month a first consignment of rails was in Huddersfield. Those who 
were familiar with the labour involved in making the rails to a new 
pattern would appreciate the smartness, which he did not suppose 
could be excelled, even in America. When he told them that every 
rail was tested, and that not a single one failed to pass the test, they 
would agree with him that they had good reason to be satisfied that 
they were fortunate enough to go to Messrs. Bolckow, Vaughan, and 
Co. for their rails." 


Birkenhead.—The continuous running of the electric tramways 
to March 31 last completed the seoond full year's working of the 
system. During the last 12 months 10,390,985 passengers were 
carried as compared with 6,456,561 in the previous year, whilst the 
traffic receipts were £51,067 against £31,332, but the whole of the 

stem was not in operation during the whole of the previous year. 
The working expenses amounted to £350,367 as compared with 
£19,810, and the total income from revenue account was £52,876 
against £31,593. The interest and sinking fund charges amounted to 
£18,910, the previous year’s figure being £8,268, and there remains a 
net profit of £3.598 which is to be carried to the renewals fund, making 
the same £7,112. During the past year about £2,500 has been spent 
out of revenue in repairs, upkeep of the rolling-stock, machinery, and 
overhead work. The working expenses per car mile last year were 
5'69d., as compared with 63d. the previous year, tlie interest and 
sinking-fund charges amounted to 3°54d., making a total of 9:24d. per 
car mile, whilst the gross receipts were 9°58d. per car mile, the net 
profit being ‘67d. per car mile. 


Aberdeen. — The returns for the financial year of the Corporation 
tramways department, just completed, show a large increase. The 
total receipts amounted to £50,005. 68. 1d., as against £36,875. Os. 5d., 
during the previous year, an increase: of £13,128. 5s. 8d. The 
expenditure amounted to about £17,820, being a difference of revenue 
over expenditure of over £32,000. The returns for last week are the 
largest on record, with the exception, of course, of those weeks when 
there were special attractions in the town, The total returns for the 


persons interested, including: 


join with the Brighton trams near Seven Diala. 


se of 


authorities. 


week amounted to £1,133. 19s. 8d., as compared with £754. bs. 6d. 
for the corresponding week last year, an increase of £379. 14s. 2d. 


The Ferryhill route to Whinhill-road is now practically completed, 


and it only awaits the arrival of the new cars, with special brakes for 
the Ferryhill Brae, which are expected daily. The portion from 
Whinhill-road to Duthie Park is being delayed on account of the want 
of jarrah timber sleepers, and Mr. Dyack, burgh surveyor, will put in 
the ordinary creosoted sleepers, and the whole of the Corporation staff 
is to be at once put upon this soction. It is expected that a full 
service to the Duthie Park will be inaugurated on July 1. 
Hove.—The British Electric Traction Oompany have sprung a 
surprise upon the Council. The Lords Committee approved the com- 
pany's scheme for the electrification of the existing horse tram from 
Aldrington to Shoreham, aleo for the extension of that line through 
Shoreham to Lancing, there to link up with the projected line of the 
Worthing Oorporation. The horse tram runs to the eastern extremity 
of Aldrington. Having thus got a footing in Hove, the company are 
taking steps to apply to the Light Railway Commissioners for sanction 
to extend their line eastward along Church- road, up Sackville-road, 
and along Blatchington-road, there to connect in Goldstone-villas 
with a new line to be carried up Station-road near to Portslade railway 
station, thence along Portland-road and Olarendon.villas (rauning 
parallel with Church-road), up Goldstone-villas to Hove railway 
station, and thence, by way of Denmark.villas and Oromwell-road, to 
At their last meeting 
the Town Council resolved to oppose the Hove, Worthing, and District 
Tramways Billin the House of Commons, and to oppose before the 
Light Railway Commissioners the British Electrio Traction Company's 
applieation for powers to construct light railways in the district. 
Bury.—The first section of the Corporation tramways was opened 
on Wednesday last week. The length consists of 17 miles of single 
line, with passing places. The cars were driven by the Mayorees (Mrs. 
Duxbury), and by Mrs. W. Sykes, and Mrs. W. Spencer. Working 
arrangements have been made with Radcliffe, and it has been agreed, 
subject to approval by the respective Councils, that Radcliffe should 
construct the permanent way and provide the feeder cables in Radoliffe 
and give Bury & lease for 30 years. Bury is to provide and maintain 
the overhead equipment, and there isa clause that the construction 
of the permanent way and cables would be supervised by the engineers 
of Bury and Radcliffe. Bury is to give Radcliffe a 15-minutes’ 
service, and to buy the necessary current from Radcliffe at 14d. per 
unit if less than 500,000 units, and at 1gd. per unit if more is used. 
The cost of widening Hardy's Gate bridge at the boundary between 
Bury and Radcliffe in Dumers-lane will be divided between the two 
Bury is to obtain power to arrange with Manchester, 
Salford, or Bolton for through services. Bury is also to pay the cost 


incurred by Radcliffe in obtaining a provisional order (£450), and if 


there is any loss it is to be hung up as a suspense account at 34 per 
cent. The length of the lines in Radcliffe will be about 64 miles. 


Plymouth.—At the last Town Council meeting, Mr. R. Bugg 
Monk, in moving eonfirmation of the minutes, said the committee 
regretted that from circumstances beyond their control there was a 
loss of about £200 on the year's working ; but he could confidently 
predict that next year there would be a magnificent balance on the 
right side. Since the alteration in the by-laws, which enabled them 
to carry more passengers than formerly, and, above all, the wise 
determination of the committee to give the manager full control of 
the undertaking, which had enabled them to minimise expenditure in 
many directions, the position and prospects of the tramways had 
improved. Last year the expenditure in salaries and wages increased 
by £1,268, on cars there was an increase of £618, current £2.720, 
permanent way and overhead equipment £657, special expenses £171, 
and rates £783. They had also been unfortunate in claims for 
accidents, and the compensasion paid was £500 in excess of the 
previcus year. On dividends on stock repayments there was an 
increase of £1,360. Altogether the expenditure last year was over 
£8,000 in excess of the previous year. In addition, there was a lors 
of about £2,000 on the Beaumont section, and £700 on the workmen’s 
cars ; but their prospects for the present were decidedly rosy. During 
the past four weeks the receipts were £3,216, and expenditure £2,825, 
so that the tramwuys were now in the siue sd position of making 
about £100 a week clear profit. During the: Bank Holiday week the 
cara earned £755, a record amount. 

Hampstead.—The Borough Council's General Purposes Committee 
are considering a letter from the clerk of the London County Oouncil 
stating that the Improvements Committee had agaiu had under con- 
sideration the suggested widening of Edgware-road; High- road, 
Kilburn; and Shoot-up-hill, in connection with a proposal to con- 
struct a tramway from the Marble Arch to Cricklewood; that the 
estimated total net cost of the street widenings contemplated by the 
scheme is £106,000, of which property in Hampstead was represented 
by £350,000, while the nececessary having works in Hampstead, 
excluding laying and paving the tramway track, was estimated at 
£15,640 ; that the Paddington portion was estimated at £58,C00 for 
property and £2,360 for paving works ; that the committee would be 
glad to learn whether, in the event of the County Oouncil resolving to 
undertake the suggested improvements, the Hampstead Borough 
Council would be prepared to give its consent to the construction of 
the proposed tramway along the portion of the thoroughfare within 
the I usb and to make a contribution of one-third (amounting to 
about £15,215) of the net cost of the necessary street widenings ; 
that the’ committee were compelled to submit their scheme to the 
County Council on June 23, and that their recommendation would 
therefore be made subject to the local authorities concerned agreein 
to do what is suggested. Also forwarding a plan of the uro posed 
„improvements in Hampstead, and adding that a similar enquiry 
had been addressed to Paddington, and that St. Marylebone had been 
asked to consent to the construction of the portion of the tramway 
within that borough, 
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Bath.—The contract now being executed for the Bath Electric 
Tramways, Limited, by the British Westinghouse Electric and Manu- 
facturing Oompany, Limited, serves well to indicate the position this 
company is now taking in general contracting work. It includes the 
building of the generating station and car-sheds, and the supply, 
delivery, and erection of the entire N for these to designs 

repared in conjunction with the Bath Electric Tramways engineers, 

essrs. Harper, Hopkins, and McCarter. The generating station 
equipment is to consist of three 200-kw. Westinghouse compound- 
wound generators, direct-connected to Yates and Thom horizontal 
tandem compound engines, running at a spene of 100 revolutions per 
minute, and one 75-kw. compound-wound Westinghouse generator, 
direct-connected to a Westinghouse compound steam-engine to operate 
at a speed of 300 revolutions per minute. Two 15-kw. negative 
boosters are to be supplied, with a 12-panel switchboard, of the 
Westinghouse tramway type, as well as such other auxiliary apparatus 
as is involved in a tramway generating station. The boiler-house is 
to be equipped with three 10,0001b. Babcock and Wilcox straight- 
tube, watertube boilers, and a Olay Cross economiser. Surface 
condensers are to be used, and also a complete equipment of water- 
softening and grease-separating apparatus. The car-shod is to have a 
capacity for 40 double-deck, 56-passenger cars. On the second floor, 
and across the front of the car-shed, are to be located the offices of 
the company. The Pr Poti is to consist of 40 oars, the bodies 
and trucks being of the Milnes make, and the equipments the well- 
known Westinghouse No. 49 B/90. Most of the cars will at the 
outset be equipped with the Westinghouse magnetic brake, which 
should be found particularly useful on the Bath system, because of 
the large number of severe gradients, 


LIGHTING AND GENERAL. 


Birkdale,—A number of Nernst lamps have been fixed for public 
lighting. 

York.—It is proposed to borrow £60,000 for electric lighting 
extensions. 

BristoL—We understand that the Town Oouncil intend to apply 
for a loan of £10,000 for the wiring, etc., of private houses. 


Mansfield. —Tho formal opening of the Corporation electric suppl y 
and refuse destructor installations will take place on the 17th inst. 


Eooles.—The Town Council have approved plans of Mr. N. H. 
Hacking for the extension of the buildings at the generating station. 


Darwen.—The Electricity Committee have agreed that a cable be 
117 7 to Messrs. Place’s Eooleshill Collieries, subject to a guarantee for 
ve years. 


Dewsbury.—The borough surveyor has been instructed to lay 
before the committee plans for the extension of the boiler-house at the 
electricity works. . 

Bethnal Green. — The Borough Council have decided that in 
future all contracts estimated to exceed £100 shall be advertised for 
open competition. 

Hebden Bridge.— An enquiry will be held on the 16th inst. into 
the application of the Urban Oouncil to borrow £10,250 for the 
eleotricity scheme. 

Brixham.—The Electric Lighting Committee of the District 
Council have under consideration & scheme of electrio lighting based 
upon the recent canvass of the town. 

Reason Meters.—We are informed that the Wright's electro- 
lytic meter," made by the Reason Manufacturing Company, has now 
been approved by the Board of Trade. 

Pontefract.—The Guardians, who two years ago introduced an 
electric installation throughout the workhouse, require a new 
distributing battery at a cost of £400. 

Carnarvon.—We understand that the Carnarvon Harbour Trust 
have offered to sell a plot of land near the gasworks to the Corporation 
as a site for electric light works for £700. 

Colne.—The Board of Trade have approved the application of the 
committee for the use of overhead cable for the supply of energy from 
the generating station to the sewage works. 


Metropolitan Electric Supply Co.—Allotment letters of the issue 
of 100,000 £5 44 per cent. cumulative preference shares to present 
holders of ordinary shares have been posted. 

Redditeh.—The Urban District Council have adopted a resolution 
recommending a large extension of the engine-house at the electric 
light works to accommodate the new engine. 


Cardiff —The Council have agreed to a suggestion of Mr. A. Ellis 
recommending the Saunier of an electrician to superintend the 
electrical portion of the works at the new town hall. 


Tonbridge.—Tho electrical engineer's last report states that the 
total applications to date numbered 70, and that the installations at 
the Oouncil’s offices and technical institute had been duly completed. 


City of London Electric Lighting Co.—The transfer books of 
5 per cent. first debenture stock and 44 per cent. second debenture 
stock will be closed from June 16 to June 30, 1903, both days 
inclusive, 

PontypooL—Owing to the rapid and abnormal growth of the 
telephone here, an engineering branch has been established, consisting 
of a sectional engineer, a sub-engineer, and a staff of linesmen and a 
labouring gang. 

Bray.—Reports enclosing specifications, etc., as to extensions in 
connection with cables, transformers, pipework, eto., wero submitted 
to the last meeting of the Urban District Council, and it was decided 
to advertise for tenders, 


Walthamstow.—The success of the municipal electric lighting 
undertaking is shown by the fact that for the goar ending March 31 
last a profit of £3,005 was made after paying all expenses, including 
interest and sinking fund. 


West Indies Cable.—Better telegraphic communication is being 
demanded in the West Indies. It is stated that owing to uent 
breakdowns commerce is seriously hindered. Mr. Chamberlain is to 
be approached on the subject. 


Brighton.—The Telephones Committee have notified the East 
Sussex County Council that the Oorporation are abont to erect poles 
on the road between the borough boundary and the boundary of t the 
urban district of Burgess Hili. 


County of London and Brush Provincial Electric Lighting 
Co.—The transfer books of first debenture stock will be closed from 
the 17th to the 30th inst., both days inclusive, preparatory to the 
payment of the interest due July 1. 


Bermondsey.— Application is to be made to the London County 
Council for a loan of £51,552 to cover the cost of the electric lighting 
extensions which the Council sanctioned at the last meeting, the 


repayments to be spread over a period of 42 years. 


Dunfermline.—At the last meeting of the Town Council it was 
not to grant permission to the National Telephone Company, 
Limited, to open ap us burgh streets for the purpose of laying under- 
ground cables, e length ot the cables proposed to be laid was 
14 miles. n 

Northfieet.—The District Council have decided to apply for an 
extension of the time in which the Council could deal with the electric 
lighting provisional order. They have agreed to accept the suggestion 
of the Kent Electric Power Syndicate for an interview with their 
engineer. 

Uckfiela.—Theo Telephone Committee have reported to the Urban 
District Council that it is probable that 13 subscribers would be 
obtained at Nutley, and 15 signatures had been obtained at Uckfield. 
The committee believed a telephone service would, in a comparatively 
short time, be an accomplished fact. 

Pacific Cable.—The cable ship Anglia, with the Manila-Guam 
section of the Commercial Pacific Oompany’s cable, has arrived at 
Guam from the Philippines, and, having completed that portion of the 
work, has now sailed with the Guam-Honolulu section. It is expected 
that this will be completed by July 3. 


Coventry.—The accounts of the Coventry electric light undertaking 
for 12 months ended March 31 last showed a total revenue of £8,076, 
with working expenditure of £3,691, or a gross profit of £4,385. The 
total of capital account charges is £4,574, and the net deficit is £189— 
a satisfactory result compared with previous years. 


Removal.—Messrs. Evershed and Vignoles, Limited, are complet. 
ing the removal of their business to the new factory which they have 
built at Acton Green, Chiswick, and we are informed that on and 
after, Monday, June 15, 1903, all letters and goods should be addressed 
to their new address, Acton-lane Works, Chiswick, London, W. 


India Rubber, Gutta Percha, and Telegraph Works Co.—A 
half-yeaily general meeting of the Oompany will be held at the Oom- 
pany's Office, 106, Cannon.street, on the 16th inst. at 11 a. m., for the 
purpose of obtaining the sanction of the shareholders to the payment 
of an interim dividend of Z4 per cent., or 5s. a share, free of income 
tax. 


Margam.—A sub-committee has been appointed, including Mr. 
Prusmann, electrical engineer, and Mr. Cox, surveyor, to prepare a 
report showing (1) the cost of public lighting by electricity, the 
Council undertaking the supply; (2) by current supplied from the. 
relay Wales Electrical Distribution Oompany; and (3) the cost 

y gas. 

Caversham.— Before any steps are taken to apply for a provisional 
order, the Council will obtain expert opinion upon the whole matter, 
and we understand that Mr. F. y. Warden-Stevens is to be asked to 
report. Ata future meeting of the Reading Town Council, a proposi- 
tion will be made to apply for powers to extend the borough so as to 
include Caversham. 

Maidenhead.—The resident electrical engineer in his last report 
says that the demand is still making headway, new consumers being 
put on as rapidly as the staff can deal with them. No consumer h 

en kept waiting seriously, and installations had all been connected 
as soon as completed. Over 7,000 lamps had been applied for, and 
6,5CO were already connected, yet applications continued to come in. 


Agenoy.—We are informed by W. T. Henley's Telegraph Works 
Company, Limited, that their agency agreement with Messrs. L. 
Andrew and Co., of Manchester, having expired, they have opened 
a branch warehouse at 247, Deansgate, under the management of Mr. 
R. S. Page, who has been in the company's service for many years, 
and who will sttend to all communications from customers in Lancashire 
and Cheshire. 

Hastings.— Application is to be made for sanction to borrow the 
following suma in respect of the electric light undertaking, which they 
estimate will be required during the ensuing two years : new mains, 
£5,000 ; house services, £1,500 ; meters, £1,500—total, £6,000. An 
v has been held into the Town Council's application for sanction 
to borrow £5,928 for electric lighting works, being an amount overspent 
on a sum of £129,000 

Longton.— At the last meeting of the Gas and Electricity Com 
mittee, it was reported that 20 additional lamps had been connected 
to the electricity mains during the month, and that applications had 
been received for the supply of current to four fans and 21 motors. A 

tition was received from several consumers of electricity asking for a 
flat rate of charge per unit. It wasrecommended that a sub-committee 
should go into the matter and report. 
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St. Marylebone.—The taxed costs which the Borough Council are 
required to pay the Metropolitan Electric Supply Company in respect 
of the arbitration by which the former sought to become possessed of 
the latter's St. Marylebone undertaking amount to £10,698. 7s. Id. 
The cy t award against the Council, as is already known, was for 
£1,212,000 as the purchase price of the property up to Dec. 31, 1901. 

Oldham.—The present year’s gross profit of the electricity depart- 
ment has risen to p £20,000, an oasa of over £3,000 aa the 
previous year, which means, after £9,000 being placed to depreciation 
and nearly £6,000 to reserve, the sum of £4,600 is carried forward to 
the relief of rates. It has been decided to reduce the charge for 
supply to 4d. per unit, lees 10 per cent. discount. There is, however, 
a decrease of current used for public lamps. 

Lowestoft.—The last report of the resident electrical engineer 
states that during the month 389 8-c.p. lamps were connected to the 
mains. A total of 371 consumers, representing 19,290 8-c.p. lampe 
were now connected. The Browett-Lindley set was now running 
satisfactorily, and the engineers had left. Application is to be made 
for sanction to borrow £2,000 for cables for private lighting. A 
tender of £58 for the copper leads of the batteries has been accepted. 


Swansea.—A sub-committee has been appointed to meet a sub- 


committee of the stroets to p into details regarding the lighting of 


Brynymor-road, Crescent, and Gorse-lane. This joint committee will 
also consider the advisability of lighting St. Helen's-road by arc lamps. 
Extension of mains are to be carried out at a cost of £67. The ques- 
tion of supplying spare energy from the dust destructor to work a 
section of the proposed new tramways has been referred to a sub- 
committee. 

Perth.—The streets in that part of Winchburg which forms the 


roperty of Oakbank Oil Oompany, Limited, are to be lighted hy arc 


mps hung on wooden poles. The current will be obtained from the 
dynamoe erected at the oil works by the British Westinghouse, etc., 
Company. All the machinery at the oil works, and also an electric 
tramway to convey shale from the company’s pits to the retorts (over 
a mile away) and the haulage system at the pits underground, receive 
current from the same centre. l 

Somerset and District Electric Power Bill.—The Corporation 


of Bristol, the Bristol Waterworks Company, the Wilts County 
Council, the West Gloucestershire Water Company, the Earl of 


Selborne, and Lord Robert Oecil have notified the authorities at the 
Private Bill Office of the House of Commons that the 
renew their opposition in committee of that House to 
and District 
. sanction of the House of Lords. i 
Halifax.—The Finance Committee have received a communication 
from Mr. F. F. Bennett, M.I.E.E., with regard to the introduction of 


& new telephone exchange into the borough, and stating that his 


clients were Prepare to introduce a cheaper system, provided the Cor- 
poration would pass a resolution in their support to enable them to 
obtain a license. Mr. Bennett has been as to submit a definite 
proposal to the Corporation, and a snb-committee will, if necessary, 
meet him, and confer upon the matter. 


Worthing.—Appliostion is to be made for sanction to borrow 


£1,427 to meet the outstanding liabilities in connection with (1) the 


installation of the original scheme of electric lighting, (2) the first 


extension, (3) the discharge pipe for the disposal of the surplus water, 
and (4) the Mill-road and Tennyson-road main extensions ; and £1,265, 


the cost of the several extensions of the distributing mains already 


authorised by the Council, the equipment of the meter-testing room, 
and for the purchase of meters, house service materials, etc. 


French Telephones.— Further experiments have been made on 
the telephone between Paris and Tours during the last few days to 


test the system of M. Petit, inspector of the electric service at Tours, 
by means of which two separate conversations can be carried on simul. 
taneously on the same line. 
to have proved quite satisfactory, and the 
French Department of Posts and Telegraphs is now seriously con- 
sidering the question of ‘putting the system into actual operation 
throughout the country. | 


Paper Mills.—We are informed that the White Mountain Paper 


Company of New Hampshire has recently purchased apparatus which 
will when in operation form the largest individual electrical plant in 
any paper mill in the world. This consists of three 1,000-kw. and 
one -kw. Westinghouse three-phase engine-type alternators com. 
lete with exciters and direct connected to Hamilton.Corliss engines. 
e various y sra is the paper mill will p operated by Westing- 
ouse type ''C" polyphase induction motors of an egate capacit 
of no jos that 5,500 h. p. Pd id 
Kast Molesey.—The Council recently wrote to the telephone com- 
pany drawing attention to the excess number of wires erected on the 
pole in Manor-road, and the oompany replied that as the pole referred 
to is on private property, it does not come under the terms of the 
agreement between the Council and themselves. To this a reply has 
been sent stating that the Council are unable to agree with their 
reading of the agreement, inasmuch as the matter was not one affect- 
ing the poles only, but the line of route of the poles and wires, and 
requesting them to reduce the number of wires so as not to exceed 50 


Glasgow.—The Corporation telephone system, which has been in 
existence only 21 months, has 9,122 subscribers, while the National 
system has 8,600. The following motion was discussed at the last 

uncil meeting: ''That the Council, being satisfied that economy 
and efficiency are sacrificed through the production of electric energy 
being entrusted to two departments, resolves that the entire produc- 
tion, both for power and light, be put under one control, and that it 
be remitted to the Electricity and Tramways Committees to confer and 
report how this could best be done," The voting being equal, no 
action was taken. 


Exchange Committee to grant a 
Wireless Telegraph and Telephone 
fully N 1 to 7 and 1 
shares of £1 


'&Oft. in length. 


intend to 
e Somerset 
lectric Power Bill, which has already received the 


The preliminary experiments are stated 
ministration of the 
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Stock Exchange.—Applications have been made to the Stock 
owen to General International 

mpany’s 507 shares of £1 each, 
,008 to 120,507, and 120,000 vendors’ 
each, fully paid, Nos. 8 to 120,007 ; Mid-Suffolk Light 
's 7,501 ordinary shares of £10 each, £6 paid, Nos. 1 


Railway Compan 
„521 44 per cent. preference shares of £10 each, £2 


to 7,501, and 7 
paid, Nos. 11,251 to 18,771 ; and to allow Charing Oross and Strand 
lectricity Supply Oorporation’s further issue of £49,712 4 per cent. 
debenture stock (redeemable) to be quoted in the official list. 
Batley,—The Town Oouncil have decided to apply for sanction to 
the borrowing of Sb, COO for works of extending the electric cable to 
Batley Carr, Upper Batley, Oarlinghow, and Mount Pleasant. It has 
been decided to lay down about 233 yards of electric mains at an 
estimated cost of £63. Plans are to be prepared for the extension of 
the boiler-house at the electricity works in order to receive boilers 
It has also been decided to obtain from the Keighley 
Electrical Engineering Company motors to be supplied by the Cor- 
poration on the hire-purchase system, the Oorporation to receive 
5 per cent. of the annual payments. 
Dumfries.—The Council are negotiating with Messrs. Suter and 
Co. with regard to an offer under which the Town Council are to 
rovide the capital for an electric light installation, and Mesers, 
uter and Oo. undertake to pay the interest and sinking fund and to 
divide profits equally with the Council, loss occurring in any year to 
be debited against the profit of subsequent years. The Council are to 
have the option of taking over the undertaking without payment of 
any premium at any time on giving 12 months’ notice. They estimate 
the capital expenditure at £15,000 to £20,000, but undertake to make 
a survey and then send in a firm tender. 
Bexley.— In a recent report the Street Lighting Committee refer 
the Council to a report of the engineers, from which it appears that 
they are of opinion that the practicability of thè Nernst lamp has been 
sufficiently proved, and they s t its use in place of the 66 32-c.p. 
lamps proposed in their original estimate. e annual cost of a 
60-0. p. Nernst lamp (including renewals and sinking.fund charges) is 
£3. 11s. 9d., and the i ay consider that these should be supplied 
by the lighting undertaking on a payment to them out of general 
funds of £4. 58., so as to allow that undertaking a reasonable margin 
for profit. The matter is to come before a special meeting. 


Swindon.—The formal opening of the electricity works is to take 
place on Wednesday, June 24. The electrical engineer has been 
authorised to arrange for a pupil, and to receive the premium of 
£50 per annum for a period of three years. The Swindon and 
Highworth Guardians have completed their electric lighting. The 
cost was as follows: plant, £691. 8s.; wiring, £433. 5e. 2d.; switch- 
boards, £159. 16s.; accumulators, £193; engine and accumulator 
house, £199. 38.; electricity meter, £23. 138. 8d. ; telephones, 
£19. 108.; engineer’s commission and expenses, £102—total, £1,821. 
15e. 10d. The amount of the loan was £1,900, leaving a probable 


balance cf £78. 48, 2d. 

Telegraph Clerks.—At an emergency conference of the Postal 
Telegraph Olerks’ Association at Liverpool on Saturday a resolution 
was expressing extreme dissatisfaction at Mr. Austen Ohamber- 
lain’s committee of enquiry into the hen of salaries in the postal 
and telegraph servioe, on the ground that it was not composed of 
Members of Parliament; also protesting against the scope of the 
enquiry being limited to a single grievance and a minority of the 
postal staff, and calling for a parliamentary committee of enquiry into 
the causes of discontent in the postal and telegraph service. It was 
further resolved that the association should give evidence bofore the 
Postmaster-General’s Committee. ‘The Defence Committee was asked 
to prepare an official statement of the demands of telegraph clerks as 
regards wages. 

Hackney.—At the meeting last night it was recommended that, 
subject to the Council's approval of the estimate to be hereafter sub. 
mitted by the Finance Committee, the lighting of Downham-road, 
Victoria Park.road, and Oazenove-road be carried out by means of 
40 small arc lamps (as proposed in the joint report of the borough 
engineer and surveyor and the borough electrical engineer) in lieu of 
the 91 existing lamps, at an extra cost of 2320. 168. 7d. per 
annum. It was alse proposed to enter into an agree:uent with Mr. G. 
Cotching, of Hartcliffe, Higham Hill-road, Walthametow, to lease a 
certain portion of the land adjoining the electricity works at Mill. 
fields for the purpose of erecting buildings and plant for the manu- 
facture of bricks, slabs, etc., from the clinker resulting from the 
operations of the refuse destructor, 

Londonderry:—The financial arrangements in connection with the 
scheme for private electric lighting promoted by the Oorporation, and 
in connection with which contracts were recently placed, has brought 
forth a curious result. The scheme was to cost £55,000, and the 
Local Government Board sanctioned the issue of stock for that amount. 
It appears that there were practically no offers from the publio, as the 
stock only bears interest at the rate of 3 per cent., and cannot be issued 
at lesa than 95. The Corporation then applied to the Board of Works, 
who refused a loan on the ground that the supply of electric light was a 
commercial speculation, ard the Corporation had power to issue stock, 
The Finance Committee have now decided to recommend the issue of 
mortgages on the security of the rates, the debentures to bear such 
interest as can be arranged with investors. 

Sunderland.—The British Westinghouse Electric and Manufac- 
turing Company, Limited, recently secured the contract for the elec- 
trical equipment cf the North-Eastern Marine Engineering i an ' 
Sunderland Engine Works. This contract includes the supply ol a 
number of polyphase induction motors of the Westinghouse type O 
(constant speed) and type F” (variable speed) patterns, together 
with controlling gear, auto-starters, and three-panel switchboard. 
Power will be obtained from the Sunderland Corporation supply, this 
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being the first plant to be connected up to the new polyphase gene- 
rating plant, which runs at a pressure of 220 volts and a periodicity 
of 50 oycles. The wiring for the installation will also be executed 
by the same firm, and will include both overhead’ and underground 
work, with distribution boxes and conduits. 


Watford.—The Urban District Council have resolved to take 
immediate steps to obtain a supplemental provisional order from the. 
Board of Trade to put in force the Electric Lighting Acts, 1882 to 
1899, and to authorise them to supply electricity for all public and 
private purposes throughout that portion of the parish of Watford 
urban in the urban district of Watford which is not included in the 
area of supply mentioned in the first schedule to the Watford Electric 
Lighting Order, 1897, and also such part of the parish of Watford rural 
as 18 not included in the area of supply mentioned in the first schedule 
to the Northwood and Ruislip Electric Lighting Order, 1901, and also 
throughout the Para of Bushey rural, in the rural district of Watford, 
in the county of Hertford ; and that all necessary acts and proceed- 
ings be taken and adopted for such purpose." 


Elland.—Combined works for the destruction of refuse and manu- 
facture of electricity are being erected by the District Council at Low 
Fields, near the sewage works, at a total cost of about £16,000, out 
of which £4,500 is due to the destructor. This portion is alread 
completed, and the firea were formally lighted last week by Councillor J. 
Brook, the chairman of the Sanitary Committee. The destructor has 
been made by Messrs. Meldrum Bros., of Manchester, and is capable 
of destroying about 25cwt. of refuse per hour, but as sewage sludge 
has also to be destroyed at Elland, Messrs. Meldrum Bros. only 
guarantee one ton per hour. There is a Lancashire boiler working at 
a pressure of 200lb. which will supply the steam for the electric light 
. engines. There is also a water-tube boiler fitted with Meldrum's 
patent force draught, and a Green's economiser. The electricity works 
will be opened on July 18. 

Ayr.—The last report of the burgh electrical engineer (Mr. Roland 
Marshall) reads as follows: During the past month we have success- 
fully changed over all the circuit es alternator connections from the 
old high-tension board to the Ferranti switchboard, which was pur- 
ch some considerable time ago. The old switchboard has been 
completely removed, and the appearance of the engine-room thereby 
greatly improved. So far the Ferranti board is working quite satisfac- 
torily, and greatly facilitates the various switching operations, and adds 
considerably to the safety of the assistante carrying out such opera- 
tions. For several months past the successful running of the works has 
depended entirely on one boiler feed pump, the occasional temporary 
disablement of which has caused us considerable anxiety and additional 
work. I am therefore pleased to report that the new feed pump, 
which was excluded in the boiler contract passed at the last monthly 
meeting, has been smartly forwarded to us by the makers. It has 
been erected by our own staff, and, except for a short length of suction 
pipe, is now ready for working.” 

Clydebank.—The Town Council recently conferred with a deputa- 
tion from the Olyde Valley Electric Power Company as to terms upon 
which they might provide the burgh with electricity. A supple- 
mentary report by Messrs, Kincaid, Waller, Manville, and Dawson, 
London, for the li ix of the whole burgh came up at the same 
meeting. The Clyde Valley Electric Power Company are erecting at 
Yoker a power station of 20,000 h.p, with 8,000 kw. of electricity, 
and £600,000 has already been subscribed. They will, it is expected, 
be in a position to commence to supply within 18 months. The 
deputation suggested that the company might make a proposal 
whereby they would receive and treat the burgh refuse, the Town 
Council conveying the refuse to the works and carrying awsy the 
clinker, There would be no difficulty for the company to take over 
the provisional order as it stands for a given number of years, paying 
a consideration therefor. The Council a to defer consideration 
of the engineers’ supplementary report till they received definite pro- 
posals from the Clyde Valley Oompany. 


Newport (Mon.).—The return of the electricity undertaking in 
respect of the year ended March 31, 1903, contains the following 
figures: gross profits on year’s work (eighth year). £7,584; less 
interest on loans, £3,875; less sinking fund, £2,369; surplus for 
year, £1,340. The year ended March 31, 1902, showed the following 
result: gross profits, £6,431; less interest on loans, £35,181; less 
sinking fund, £2,391; surplus for year, £859. The Llanarth-street 
undertaking is the small establishment first laid down for the supply 
of light only. The power station for traction and industrial loads haa 
only been at work two months. Mr. F. F. Bennett has written to the 
Corporation stating that he hopes to get over the Post Office objections 
to grant a telephone license, and that, in case of his clients failing to 
obtain & license, he would be pleased to hand over all the signed 
promises to subscribe to the Corporation, and that he hopes that they 
will apply for a license. The Parliamentary Committee have resolved 
that the view that the Corporation are not prepared to take up the 
matter if the company fails to obtain a license be adhered to. 


South Shields.—Mr. J. H. Oav thra, the borough electrical engineer, 
in his annual report of the working of the Corporation electricity 
works, states that the capital expenditure on the works has increased 
£6,927 during the past year, bringing the total capital expenditure 
at March 31, 1903, to £145,815. The lamps connected have risen 
from 41,680 to 47,674, being an increase of 5,994, whilst the con- 
sumers connected have increased from 778 to 906. The number of 
units sold during the past 12 months was 1,148,965, being an 
increase over the previous year of £163,519. The total number of 
arc lamps is 88, an increase of five since March 31, 1902, whilst the 
number of ordinary gas standards which have been converted into 
electric brings the total up to 314, being an increase of 52 since March, 
1902. The total revenue amounts to £15,717, against £15,664 of the 
previous year, being an increase of £2,053, which leaves a gross profit 
of £9,599, against $1,750, which equals an increase of 24 per cent., 
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while the percentage of gross profit to the total capital expenditure is 
6:6 per cent., compared with 5:5 per cent. of the previous year. 

Southport.—The annual report on the eight years' working of the 
Oorporation's electricity department states that during the year the 
number of units sold to private consumers inoreased by 6:5 per cent., 
and to the tramways by 24-8 per cent. The illuminations which were 
temporarily fitted for the Coronation were so successful that the 
Council decided to instal permanent illuminations of the same 
character on more extensive lines. This work has just been completed, 
and comprises 4,038 lamps of 8 c.p. each. It will be necessary to 
remove and rebuild the present underground sub-distributing station. 
The total amount of cable now laid is: lighting, 73 miles, 1,499 
p ; tramway, 11 miles, 1,130 yards ; telephone, 5 miles 680 yards. 

e gross profit on the year's working was £12,363, equivalent to 
7:40 per cent. on the average capital outlay, against a percentage of 
7°24 last year. The interest and sinking fund absorbed £10,577, 
leaving a net profit of £1,785. During the financial year 1903-4 it is , 
is estimated that the increase to the standing charges will be £380 only, 
which is considerably lower than any previous increase. Since the 
Vp iri of the undertaking £20,918 has been paid in reduction 
of debt. 

Birkenhead.—With reference to the proposed extension of the 
Corporation electricity supply into the townships of Upton and 
Prenton, the borough electrical engineer, Mr. William Bates, has pre- 
pared a detailed report. He states that Upton, like Bidston and 
Noctorum already supplied by the Corporation, is too far distant to be 
supplied direct from the main supply station, and that recourse must 
be had to the Flaybrick sub-station, erected to supply Bidston and 
Noctorum. The modifications of the plant there are estimated to cost 
£216, and distributing mains, etc., to serve Upton, £2,186. Against 
this total outlay of £4,201, Upton householders have ranteed a 
minimum revenue of £200 per annum for five years. e Prenton 
township will require an independent feeding main extending 14 miles 
from the central supply station. The estimated necessary outlay for 
supplying Pranton is put down at £3,833, and the engineer states that 
enquiries lead him to conclude that the demand for the energy will be 
such that before long Prenton district will become a profitable source 
of revenue to the undertaking. The Electricity Committee recommend 
that application be made for a provisional order and also for the 
borrowing powers, the sanction of the Wirral District Council to be 
sought in the meanti:ne, these two townships being outside the borough 
boundaries at present. 

Bradford.—The last report of Mr. Chattock, the electrical engineer, 
states that 10 million units were sold during the past year, and of this 
number six millions were Puppe to the tramways, two millions were 
devoted to lighting, and another two millions to private motive power. 
The increase in the total of lamps connected was 7,248 in 1902, as 
compared with 16,809 in 1899, and 13,692 in 1898. The following is 
an account of the units sold for private motive power, with prices, for 
the past five years ending Dec. 51 last: number of units sold, 1898, 
205,243 ; av receipts, 2:179d.; 1899 —465,630, 1:504d.; 1900— 
933,455, 1°216d.; 1901, 1,297,120, 1:198d.; 1902 —1,900,024, 1:1624d. 
The engineer adds that the fact that the receipts per unit in this branch 
of the undertaking are falling off every year proves that the scale of 
charges wants revising. Major O, E. Norton has held an enquiry into 
an application of the Corporation to borrow £215,000 for the exten- 
sion of their electricity undertaking. Mr. Chattock, the electrical 
engineer, explained that the extensions were necessary on account of 
the increased demand for electricity, both for lighting and motive 
power. The extensions comprise additions to the Valley-road 

enerating station, and the erection of a destructor plant in Sun- 

bridge ac Both the charges for lighting and power are to be 
reconsidered, and the matter will be brought up again at the next 
meeting of the council. 

Fulham.—The Borough Council have appointed a committee of 
enquiry into a letter which was received from the British Insulated 
Wire Company on Jan. 28, 1902, and which runs as follows: Since 
sending in our tender re the cable extension contract we would like to 
draw your attention to the fact that there has been a big slump in 
copper and we have bought large quantities at bottom prices, and 
having the advantage not only of being large cable manufacturers, 
but also wire drawers in addition, we propose to share the advantage 
with you of our late purchase, and we propose to allow you a reduc- 
tion of 53 per cent. from the prices sent in. This would reduce our 
tender by £1,592. leaving the net price £27,097. We have no doubt 
your engineer will substantiate our statement, as our manufactures aro 
of the highest class in the market, and we are naturally anxious to 
have your business so that your Vestry will have the responsibility of 
the whole of their underground system placcd with one large manu- 
facturer.” There was also the following postscript: ‘* Without 
prejudice. Should your Council fall in with the above suggestion 
and award us the tender, we shall be prepared to undertake that the 
General Electric Company shall agree to a penalty of £2,000 on the 
contract, or secondly, should your Council prefer to award us the con- 
tract at the prices already sent in, then we would agree to a penalty 
and get the acquiescence of the General Electric Company for 
23, 600.“ 

. wn.—A report of Mr. F. G. Caldwell, chairman of the 
Electric Lighting Committee, is to come before the Council at an 
adjourned meeting recommending for the approval of the Council the 
form of contract submitted by Edmundsons Electric Lighting Corpo- 
ration, copies of which have been circulated amongst the members of 
the Council. Under this contract the installation would be carried 
out by the company on a schedule of prices to be agreed upon, the 
Council to borrow the capital necessary, which capital would include 
the full amount which the Council has paid or is liable to pay on 
account of the scheme. The company would then take a 25 years’ 
lease of the undertaking and work it on their own account, paying the 
Council as rent half-yearly such gums as would be required to pay the 
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interest and sinking fund on the borrowed capital. The Council 
would have the right to re-enter at the expiration of 14 years, taking 
up possession of the works and relieving the company of all further 
payment, and the Council could adopt this course at the end of seven 
or ten years upon paying a fixed amount of compensation. If the 
Oouncil approved of the general terms of the contract, the company 


will then submit a schedule of prices for the work for the approval of 


the Oeuncil's consulting electrical engineer, and the committce recom- 
mend that, whenever such prices have been agreed upon, application 
be made for sanction to a loan for the amount required not exceeding 
£40,000. 

Nottingham.—The report of the Electricity Committee states that 
the demand for electricity is still increasing, both for lighting and 
power purposes, and the mains have been extended as required. The 
plant has been maintained in satisfactory condition, and is in 
thoroughly good working order. Mr. Herbert Talbot, the city elec- 
trical engineer, gives the total horse-power installed at the two 

nerating stations as follows—viz: Talbot- street station, 8,925 11955 

t. Ann's power station, 2,800 h. p.— total, 11,725 h. p. Two addi- 
tional steam dynamos, each of 700 h. p., are now in course of erection 
at the St. Ann 's power station. The plant for the Eastcroft destructor 
station will be ready for erection in the course of the next month. 
The distributing mains have been extended in 74 directions during 


the year, the total extensions being 6:39 miles. The number of 


of electricity on March 31 was 
rch 31, 1902. The number of 
on March 31 was 


Spp on ons received for the suppl 
2 i P oompare T no on 2n 
C. p. lamps or their equivalent connec up 
206,306, 


as compared with 139,826 on March 31, 1902, whilst in 1895 


eleotricity was supplied to 114 consumers in Nottingham at an average 
prioe per unit of 
consumers during the year ended March 31, 1901, was 2,238; the 
number of units sold, 6,510,476 ; whilst the average price had been 
reduced to 2:19d. per unit. In the preceding year 4,094,897 units 
were sold, showing an increase for the past year of 59 per cent. The 
number of motors connected to the mains is Á 

being 1,546. 

Pontypridd.—A special meeting of tho District Council was held 
on Thursday last week to consider a further offer made by the South 
Wales Electrical Power Distribution Company for the supply of energy 
in connection with the Council's tramways and lighting schemes. The 
company's first offer in October, 1901, was 34d. per unit up to 50,000, 
and 2d. for 250,000 and upwards ; subsequently the offer was reduced 
to l8üd. per unit under „000 units, and 14d. from 500,000 to 
1,060,000. In their last offer, dated May 28, the company proposed 
the following terms: Fora minimum of 1,000, units per annum, 
ld. per unit, plus 4d. for transformation, less 10 per cent. for constant 
use of energy during the 24 hours. The company thought they could 
fairly offer this because their load for light, power, and tramways 
would be practically continuous, and this would reduce the price per 
unit to 1 d. (10125). The company further agreed that the minimum 
of 1,000,000 unita be not insisted on until Ohristmas, 1907, and that 
if the com reduced their price for energy the Council should 
benefit. . Wilson, the Council's consulting engineer, stated it was 
indisputable that the Council could produce electricity at a cheaper 
rate than the power company, aud generate it much cheaper than the 
company could sell it. He had always maintained that collieries 
could produce energy at id. per unit. He estimated the number of 
units required would be about 500,000 per annum, and an annual 
profit of £5,000 odd. His lowest estimate at which the Council could 
produce energy was 1:25 (the works cost should not exceed 65, leaving 
6 to pay interest on sinking fund), as against the power company's 
1:5125. The amount proposed to be spent on the generating station 
was £350,000, and he was of opinion that if the company offered energy 
at even Id. per unit the town would lose by the transaction. It was 
decided that a deputation, accompanied by Mr. Wilson, wait upon the 
directors of the company with a view to ascertaining further details. 


Hull.—At the last meeting of the council of the Chamber of 
Commerce and Shipping, the secretary read a letter from the General 
Post Office stating that the Postmaster-General had had before him 
the Oouncil’s letter on the subject of the position of Hull in regard to 
the underground line of telegraphs to the north, in which it was said 

.that the council had heard with concern that it was intended to leave 
Hull with nothing but land lines. It was clear that there was some 
misconception in rd to the scope of the present scheme. It was 
impossible for that department to frame or carry out a scheme which 
would simultaneously bring underground wires into every important 
town in the country. It must proceed with the work gradually, not 
only for financial reasons, but also because it was physically impossible 
to proceed in any other way. In those circumstances the Postmaster- 
General had decided to deal first with those routes which had suffered 
most from storm disturbances, and he had endeavoured to arrange his 
preme of work on those routes in such a way as to make the 
earlier sections serve the widest possible area by affording as many points 
of junction as possible between the und und system and the over- 
head lines. In deciding what work should be undertaken in the 
present financial year, he carefully considered the case of Hull, which 
would receive large and immediate benefits from the extension of the 
underground lines to Leeds. But the main line of underground cable 
must pass through Leeds and not through Hull, because the former 
place was in the route to the north and the latter was not, and a 
much larger oe would be benefited by the works which the 
Postmaster-General had undertaken this year, than would have been 
the case if he had substituted for them the construction of a line to 
Hull. The Postmaster-General stated that he looked forward to 
further extensions of the underground system in future years. He 
was fully alive to the t importance of Hull as a commercial port, 
and in deciding upon his future programme he would give due weight 
to the considerations mentioned in the Council's letter, but he was 
satisfied that with the funds at his disposal he gould not for the 


'97d., and 62,879 units were sold. The number of 


92, the total horse-power 


prerai do better than carry out the work on which he had already 
ecided. 

Islington—At the last meeting of the Borough Council the report 
of the Joint Finance and Lighting Committee appointed to consider 
and report as to the contract with the British Insulated and Helsby 
Cables, Limited, for lsying mains in the Hornsey and Canonbury dis- 
triots— which was recommended for sealing by the Lighting Committee 
at the meeting of the Council on May 15—(1) as to the inclusion of 
an amount for mains for arc lighting in Grosvenor-road, Petherton- 
road, and Green-lanes ; and (2) as to the action of the Lighting Com- 
mittee in accepting the tender of the British Insulated and Helsby 
Cables, Limited, although such tender was considerably in excess of 
the lowest, was as follows: (1) We understand that the Lighting 
Oommittee did not authorise tenders to be invited for the are lightin 
in the roads mentioned until March 24 last, four days after the Oounci 
had adopted our report with regard to the conversion of the ordinary 
gas lampe into incandescent gas lamps, but inasmuch as the Council 
so long ago as May 25, 1902, adopted the Lighting Committee's 
recommendation that such works be carried out, we are of opinion 
that the committee were justified in assuming they were autho- 
rised in proceeding with them. (2) We have had under oon- 
sideration the list of the tenders received and the electrical 
engineor's report thereon to the Lighting Committee, which we 
submit. Wo have also seen a copy of the very comprehensive specifi- 
cation (together with detailed plans) which was forwarded to each 
person tendering for their guidance, but it nevertheless appeare that 
there is considerable difficulty in so drawing the specifications as to 
secure such uniformity as would be desirable in the works and materials 
tendered for, and, having regard to all the circumstances, and particu- 
larly to the opinion of the electrical engineer, we have come to the 
conclusion that the Lighting Committee acted for the best in accept- 
ing the tender of the British Insulated and Helsby Cables, Limited. 

e, therefore, recommend that the seal of the Council be affixed to 
the contract with the British Insulated and Helsby Cables, Limited.” 
After a long diecussion an amendment in the following terms was 
carried by 25 to 16: ‘‘That the report be referred back, and that it 
be an instruction to the committee to instruct the electrical engineer 
to make further enquiries with a view of satisfying himself as to the 
ability of the Anchor Company, and to their making such alterations 
in the design of their boxes and thickness of insulation of cables as 
in his opinion were necessary for the terms of the specification to be 
complied with.” The list of tenders received appeared in our last 
issuc. 


PROVISIONAL PATENTS, 1903. 


May 26. 

11865. Improvements in or in connection with electromag- 
netic lifting apparatus. Steel, Peech, and Tozer, Limited, 
and Henry Edward Bowen, Bank-buildings, George street, 
Sheffield. 

11893. Improvements in and relating to electrolysing apparatus. 
Edgar Leslie Thorp, 139, Queen Victoria-street, London. 

11894. Improvements in or connected with means for eleo- 
trically igniting miners' safety lamps. William Best, 

i 35, Chancery-lane, London. 

11900. Improvements in electric arc lamps. William Reginald 
Ridings, Westinghouse-building, Norfolk-street, Strand, 
London. 

11907. An improvement In electric arc lamps. Hubert Samuel 
Heath, 18, Oharlesworth.street, Oaledonian-road, London. 
Improvements in and relating to electric welding. 
Sebastian Ziani de Ferranti, 18, Southampton-buildings, 

Chancery-lane, London. 
Mav 26. 


An improved machine-made nose-picce for gas or elec. 
trical fittings Harry Alloway, 41, Lodge-road, Hockley, 
Birmingham. 

11997. Improvements in joints for tubular metallic telegraph 
and like poles, Frederick Charles Guy, 7, Staple-inn, 
London. 

Improvements in automatic electric ciroult breakers. 
Hugh Swanton, 62, White Horse-street, Stepney, London. 
Improvements in coin-controlled locks for telephone 
receivers. Philip Middleton Justice, 55, Chancery-lane, 
London. (The Controller Company of America, United 

States.) (Complete specification. 

19032. Improvements in electrolytic apparatus and secondary 

batteries. James Yate Johnson, 47, Lincoln's-inn-fields, 

London. (Henry Benjamin Ford, United States.) (Oom- 


plete specification. ) 
May 27. 


12063, An improved adjustable holder for electric lamps. 
Frederick William Parkes and Margaret Sadler, 17, St. 
Ann’s-square, Manchester. 

Improvements in electric pocket lanterns. Carl Gloer- 
feld, 81, High Holborn, London. (Complete specification.) 

12801. Improved process and apparatus for the production of 
metals of the alkali group by electrolysis. Edgar 
Arthur Ashcroft, 111, Hatton-garden, London. 

12083. An improved method and apparatus for agitating the 
contents of electrolytic cells or effecting systematio 
transference of portions of the contents from one cell 
5 ME: Edgar Arthur Asheroft, 111, Hatton-garden, 

ndon. 


11921. 


11997. 


11998. 


12015. 


19078. 
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12808. Improved process and apparatus for the production of 
metals of the alkali group and alkalis by electrolysis. 
Edgar Arthur Ashcroft, 111, Hatton-garden, London. 

19091. Improvements in means for enabling shades carried 
upon bayonet electric light lampholders to be easily 
and quickly removed. James Harrington, 88, Haydons 
Park-road, Wimbledon, London. 

12093. Improvements relating to electric traction systems. 
Henry Harris Lake, 45, Southampton-buildings, London. 
(Lucius Tuckerman Gibbs, United States.) (Complete 
specification. ) 

12101. Improvements in or relating to electrio arc lamps. 
Herbert Edward Anyold, Alfred William Hill, aud Sir 
Hiram Maxim Electrical and Engineering Company, Limited, 
45, Southampton-buildings, Chancery-lane, London. 


12105. Improvements in automatic cut-outs for electric circuits. | 


Siemens Bros. and Oo., Limited, and Hereford Berry, Birkbeck 
Bank - chambers, Southampton - - buildings, sr lane, 
London. (Complete specification.) 

19119. A method of receiving electrical vibrations with the 
use cf spear bie colls. William Edward Evans, 27, 
Chancery-lane, London. (Allgemeine Electricitiits Gesell- 
schaft, ermany.) (Complete specification. ) 


May 28. 


12146. Improvements in multi-carbon electric arc lamps. 
August Eckstein and Arthur Ernest Angold, Peel Works, 

| Adelphi, Salford, Manchester. 

12174. Improvements relating to trolleys for overhead elec- 
trical conductor systems. Henry Harris Lake, 45, 
Southampton-buildings, Chancery-lane, London. (Eugenio 
Cantono, Italy.) 

12189. Improvements in or relating to wall plugs and similar 
eieoctrical fittings. Sidney Alfred Hunter, 111, Hatton- 
garden, London. 

19193. Improved ozoniser of high frequency adapted to be 
directly connected to a dynamo. Marius Otto, 22, 
Southampton-buildings, Ohancery-lane, London. (Com- 
plete specification. ) 

12194. Apparatus for the production of electrolytic depo- 
, sition. Eberhard Müller, 22, Southampton- buildings, 
. Ohancery-lane, London. (Complete specification.) 

12903. Improvements in electric burglar alarms. Bernhard 
Ferdinand Schubert, 18, Southampton-buildings, Chancery- 
lane, London. (Complete specification.) 

12917. poti tar in a winding tor dynamo - electric 
machines. Alfred Carolan, 83, Cannon-street, 
London. (The 1 General Electric Company, United States.) 

12218. Improvements in electric signalling systems for rail- 
ways. Horace Field Parshall and Evan Parry, 83, 
Cannon-street, London. 


Mav 29. 


12239. Improvements in electrical oonduits. Albert Edward 
Hills, Plume-street, Aston, Birmingham. 

19949. Improvements in eleotrie alarms for olooks. Herbert 
Edward Ives, 9, Tempest Hay, Liverpool. 

19952. An improved lock and electric look-opening device: 
Oarl Werenfels, 105A, Friedrichstrasse, Berlin. 


19254. Improvements in electrically-operated portable drilling 
apparatus. Harry Thomas Boothroyd, 34, Oastle-street, 
Liverpool. 

12283. Improvements in clectric cables.  Callender's Cable and 
Construction Company, Limited, and James Ormiston 
Callender, 24, Southampton - buildings, Ohancery - lane, 
London. 

19300. A useful device for use in connection with electric 
lamps. Charles Curwen, 64, Victoria-street, Westminster, 
London. 

12301. Improvements in and relating to olectric arc lamps. 
John William Ewart, 56, Chancery-lane, London. 

19310. Improvements in electric cirouit oontrollers. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

12311. Improvements in electric steering gear. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

12319. Improvements in the manufacture of materials suitable 
for insulating and other purposes. Edgar Alfred Carolan, 
83, Cannon-street, London. (The General Electric Company, 
United States.) 

12818. Improvements in electric meters. Edgar Alfred Carolan, 
83, Oannon-street, London. (The General Electric Company, 
United States.) 

19314. Improvements in electrio motor-oontrol systems and 
switohes therefor. Edgar Alfred Carolan, 83, Cannon- 
street, London. (The General Electric Company, Limited, 
United States.) 

19815. Improvements in electric motor - control 
Edgar Alfred Carolan, 83, Cannon-street, London. 
General Electric Company, "United States.) 

19316. Improvements in electric rheostat switohes and resist- 
ances therefor. The British Thomson-Houston Company, 
ae and Howard Rankin Sargent, 83, Cannon-street, 

ndon, 


(The 


19377. 


12331. Improvements relating to pm o machines. 
Henry Metcalf Hobart, Oswaldestre House, Quse, N. orfolk-street, 
Strand, London. 
May 30. 


12835. Improvements in or relating to electrical main 
switches. Joseph Booker and ‘William Sanders, Ridding- 
lane, Wednesbury. 

12365. Improvements in life-saving apparatus for electric 
tramoars and the like. John Greenhalgh, 17, St. Ann’s- 
square, Manchester. 

Improved process and apparatus for the production 
of metals of the alkali group and alkalis by elec- 
trolysis. Edgar Arthur Ashcroft, 111, Hatton-garden, 
London. 

Improvements in and relating to electric fire-alarms 
and thermo-indicators, Harold Hawthorn, 16, St. Helen’s- 
place, Bishopsgate Within, London. 

Improvements in the electro-deposition of metals. 
Charles Edward Allan and Sherard Osborn Cowper-Coles, 
70, Chancery-lane, Loudon. : 


12408. Improvements relating to dynamo-eleotric machines. 
The Honourable Charles Algernon Parsons and George 
Gerald Stoney, 18, Southampton-buildings, Chancery-lane, 
London. 

Imprevemonts relating to brushes for dynamo-electric 
machines or the like. Henry Harris Lake, 45, South- 
ampton-buildings, Chancery-lane, London. (La Société 
Anonyme Le Carbone, France.) 

12416. Means and apparatus for economising tho use of electric 

current. Alfred Blackman and Joseph Crowley, 115, 
Cannon-street, London. 


JUNE 2. 
: EL improved  eleetrical  motor- starting switch. 

Ughtred Horsfall Joseph Orowther and Thomas Cardwell 

ild, trading as the New Oontact Controller Company, 1, 
North- parade Parsonage, Manchester. 

Improvements in and relating to electricity as appliod 
to tramways and the like. John Day, 156, Penn-road, 
Wolverhampton. 

. Electrical rail bonds. William Howard Wherry, 62, St. 

Vincent-street, Glasgow. (Complete specification.) 

. Electrical oonductors. William Howard Wherry, 62, St. 
Vincent-street, Glasgow. (Complete specification. ) 

Improvements in apparatus for perforating tape for 
ee eae telegraph instruments or for the like 

John Gell, 54, Castle-street, Liverpool. (Com- 
Diete specification. ) 

12466. Improvements in trolley supports or bases. Peter 
Daniel Milloy, 11, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

Improvements in and connected with electrical tapering 
or impedance elements for electrio oircuits. Howard 
Saunders Warren and George Ashley Campbell, 55, 
Chancery-lane, London. (Oomplete peeta] 

. Improvements in dynamo-electrio generators and 
motors. Frederick John Jorvis-Smitb, 23, Southampton- 
buildings, Chancery-lane, London. 

Means for transforming electric waves. Ferdinand 
Braun, 111, Hatton-garden, London. (Complete specifi- 
cation. ) 

12516. A new or improved electromagnetic machine for the 
ignition of the mixture in explosion motors. Claude 
Francois Pichard, 18, Buckingham-street, Strand, London. 
(Complete specification. ) 

Improved manufacture of electrie cables. William 
Dieselhorst and Arthur William Martin, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 

JUNE 3. 

19548. Improvement relating to electric ignition om motor 
engines. James McDonald Boyd and Jamos Aimers, 
Market-square, Galashiels. 

12568. Improvements in ooin-actuated electrical apparatus. 
John Rose and Rose, Coop, and Rissone, Limited, 37, 
Chancery-lane, London. (Complete specification. ) 

JUNE 4. 

Improvements in appliances for collecting eleotricity 
from a slotted conduit for tho working of electric 
tramoars. Frank Hewer, 45, Barrowgate-road, Chiswick, 
London. 

12629. Improvements relating to clectric alarms.  Oharles 
Emile Grouselle and Victor Emile Manouvrier, 45, South- 
ampton-buildings, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, March 5, 1903, being date of 
application in France. ) (Complete specification.) 

Grooving and cutting apparatus for use in the manu- 
facture of earthenware sanitary pipes, cable con: 
pere or the like. Reginald Stanley, 40, Ohancery-lane, 

ndon. 


128 79. 


12401. 


12409. 


12476. 


12526. 


12618. 


12651. 


" June 5. 

Improvements in or connected with electric conduit 
traction for tramways or railways. William Cope, 156, 
Bristol-road, Birmingham. (Complete 8 0 0 

12716. A new or improved electric gas-igniting device. Hugo 

Bergner, 18, Buckingham-street, Strand, London. 


12683. 
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19706. An improvement in flexible metallic tubing for 


12723. 


12796. 


12745. 


12752. 


12802. 


armouring insulated electrical conductors, and in 
apparatus for its manufacture. William Henry Kanzon 
Bowley, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. 

Improvements in measuring apparatus for electricity. 
Gustave Mamy, 22, Southampton-buildings, Chancery-lane, 
London. l 

JUNE 6. 

A telephone mouthpiece. John Ashton, 18, 
road, Rathmines, oo. Dublin. 

A controlling or regulating resistance-starting switch 
for electrically - driven hoists. Angus Macdonald 
Morrison and Alexander MacNab Maclachlan, 26, Renfield- 
street, Glasgow. 

Improvements in telephone switchboards. William 
Aitken, Beacheliff, Sandon-promenade, Egremont, Cheshire. 

Improvements in controlling electric motors, particu- 
larly for electricaily-propelled vehicles. Siemens 
Bros. and Co., Limited, Alexander Siemens, and Audley 
Mervyn Duke, Birkbeck Bank chambers, Soutbampton- 
buildings, Chancery-lane, London. (Complete specificaticn. ) 


Edenvale- 


COMPLETE SPECIFICATIONS ACCEPTED. 


5374. 
: 10141. 


10181. 
10262. 
12697. 


12702. 


12767. 
12783. 
12988. 
12909. 
13732. 


13739. 


13932. 


14667. 
14901. 
15099. 


15039. 
15458. 


15722. 


15747. 
15813. 


15949. 
10048. 
16062. 


16004. 


16391. 


17746. 


17747. 
17748. 


19431. 


To be published June 25, 1908. 


1902. 
Dynamos, motors, and the like. Parsons. 
Eleotrically-operated switch locking and operating 
devices, particularly applicable for railway and 
like purposes. Prochaska. 
Syntonic space telegraphy.. Lodge and Muirhead. 
Arrangements for controlling automatic electric regu- 
lators, cell switches, and the like. Evans. (Allgemeine 
Elektricitüts-Gesellschaft. ) 

Perforators for use in connection with 
telegraph transmitters. Muirhead. | 
Electrical production of iron alloys with the simul. 
taneous production of alkaline oxides and alkaline 

earths. Gin. 

Control of electric motors. Lake. 
Company.) 

Electromagnetic detents. Siemens Bros. and Co., Limited, 
and Siemens. 

Switches for electric motors. Lake. 
Company.) 

Machines for winding insulating tape on the coils of 
electrical apparatus. Lake. (General Electric Company.) 


automatie 


(General Electric 


(General Electric 


Electric arc lamps. British Thomson-Houston Company, 
Limited. (Harthan.) 

Electric insulating material. Lake. (General Electric 
Company.) 


Eleotric signalling apparatus for use on and in con- 
nection with railway locomotive engines and the 
like. Bounevialle and Bounevialle. 

Electricity meters. Schattner. 

Brakes of electric and other tramcars and vehicles. 
Atherton. 

Lifeguards for tramcars and other electrically-pro- 
pelled vehicles, Simm. 

Method and means for connecting multiphase electric 
eirouits. British Thomson-Houston Company, Limited. 
(Moody.) 

Means of mounting or carrying tho brushes of clec- 
trical switches, dynamos, motors, and the like. 
Hickley. 

Up and down swinging brackets, arms, rods, holders, 
carriers, and such like, particularly applicable for 
gas, ofl, and electric light fittings and for displaying 
articles in windows. Townshend. 

Eleotric storage batteries. Sutherland and Marcuson. 

Lifesaving or accident-preventing devices chiefly 
applicable for electric tramoars. Bunting and Wilson 
and Bennett, Limited. 

Brushes for electric generators and motors. Jcvons. 


Dynamo-electric machinery. Leitner and Lucas. 


Third-rail conductors and their guards on electric 

railways. Lake. (General Electric Company.) 
Third-rail conductors and their guards on electric 
railways. Lake. (General Electric Company.) 

Electric incandescent lamps and circuits and con- 
ductors therefor for decorative and other purposes. 
Weissmann. 

Insulating metallic surfaces or wires and method of 
preparing asbestos for insulating metallic surfaces 
or wires. Heany. (Date applied for under International 
Convention, Nov. 9, 1901.) 

Manufacture of insulated wire. Heany. (Date applied 
for under International Convention, Nov. 21, 1901.) 

Insulated wire. Heany. (Date applied for under Inter- 
national Convention, Nov. 21, 1901.) 

Lifeguards for electric cars and other vehicles. 
and Kremnitz. 


Mason 


3183. 
3921. 


British W estimations Rie. and Manuf.. 6 per cent. Pret... ; 8 


. Electric sparking plugs. Thompson. 


. Electrodes for electric arc lamps. Blondel. 


. Telephonic exchanges. 


; Electrically-propelled road vehieles. 


1903. 

Telegraphy. Ransford. (Delany Foreign Company.) 
Method and apparatus for releasing automatic 
mechanical devices and the like by coin-freed wire- 
lessly-transmitted electric waves. Smith and Harrison. 
Selecting devices for telephene systems and other 
purposes. Watkins. 

(Vogel and Egg.) 


Manufacture of electrodes for electric arc lamps. 
Blondel. (Date applied for under International Oon- 
vention, April 8, 1902.) 

(Date 


applied for under International Convention, April 24, 1902.) 
Revolving fields for electric generators or motors. 
Johnson. 


. Method and apparatus for photographically recording 


characters in printing telegraphs. Siemens Bros. and 
Co., Limited. (Siemens and Halske Actiengesellschaft.) 
Siemens Bros. and Oo., Limited. 
(Siemens and Halske Actiengesellschaft.) 


. Regulation of the fluctuations in the output and speed 


of motor- engines. Siemens Bros. and Co., Limited. 
Siemens and Halske Actiengesellschaft.) 

Kriéger and Com- 
pagnie Parisienne des Voitures Electriques (Procédés 
Krieger). (Date applied for under International Oon- 
vention, Sept. 22, 1902.) 


. Electric batteries. Yai. 
. i buses for electric railway cars on the overhead 


ystem. Daggett. (Date applied for under International 
Convention, April 22, 1902.) 


es, 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Amount Last price 
paid. 
Commercial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 4-3 
Aron Electricity Meter, p.c. Cum. Pref. Shares, 1-125,000 1 iri 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 .. 69-74 
6 per cent. Cum. Pref., 1-100,000 ................ ‘ 881 
4, per cent. Mortgage "Debentures .............. .. 103-107 
British ag’ he ;mson- -Houston Ca., 44 per cent. Ist Mort. Deb. 104105 
Sto - 


@reaeeery €.*460066069920660006060060909959»»«2a»-*0260922«0990€€028988 


275,001 


4 per cent. 'Mo age Debenture Stock ....... da T 
Brush Electrica] Engineering, Ordinary, Nos. 1-105, 751. 2 211 
— Non. Cum., 6 per cent. Prein 2 .. ilb 
— — 44 per cent. lst Debenture Stock 100 .. -1 
44 per cent. 2nd Debenture Stock................ 100 .. 89-94 
Callender E Cable, pennants r pel è 1271455 
PPV Ü?'ſ ])]!!! 88 m à 
5 per cent. Pret. Losada Nw urVAG ewe 8 s 
Crompton and Co. .............. o N es S us 15⁵ 
5 per cent. Debenturee2sssssssssss een 100 .. 102- 
Edison and Swan United, «AT Shares, 1-99,261 .......... 3 .. i 
A” Shares, 01.017, S 5 .. ira 
5 per cent. Debentures ens 100 .. 
4 per cent. Deb. Stock, Redl. 10 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 . M2 
7 per cent. Cumulative Prein 28 us 3! 
4 per cent. Perp. lst Mort. Po 100 .. 100-103 
Ferranti Limited, 5 per 50500) lat 5 Deb. Stock, 1 Loi 100 .. 82-97 
General Electric Company (1800) d por o cent. Cum. Pref... 10 .. 921 
4 per oent. 1st Mort. Deb. Stock. 100 .. 991 
Wir. Henley's Telegraph Works, Ordinary i 6 . 15-16 
44 per cent. B FCC 6 .. 711 
E= " agere ph tie i, A PERE 0 . 8 rh 
ndia Rubber, Gu Percha, an egrap. Or. oe s 
4 per cent. Debentures ...............» e enn 100 .. 10-1 
Parker, Thos., Limited, Ordinary ......................-. 10 .. 14-15 
Telegraph Construction and tenanoe .............. 13 
5 per cent. Bonds .............- ce o eerte 100 .. 101-104 


Eleetrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1 a 101, 00. 1 AN 


cent. Deb. Stk. Certa., Red. and Conv. .... 100 . 118- 


Bournemou h and Poole, Ordinary ..........scsccccececs 10 
——— 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 1011 
— 4 per cent. Cum. Second Pref., 15,001 2, 500 10 101100 
per cent. Debenture Stock, R ee. es 
. Pat) Electric Light and Power Co. , 44 per cent. 
1 155 5 Stock, FF 100 .. 101-10 
rompton and Kensington, RU DAT Dodane sez V uie s ies T 
r cent. Preference ede .ĩ — 104-104 
Calcutta Gotio 29,001.20, Corp, Ordinary, Nos. 1-40, O00. 5 a E» 
Nos. 20, OOl-SO, OOoh ꝰhhhhhy „„ q́ↄ. as 8 
Cambridge Electric Supply Company, Ltd., £10 8 = vi i 
Central Electric tod aN LA., 4 per cent. Guar Deb. Stock 100 .. 106-109 xd 
Oharing Croas Nos. 1-70, o(vol — 5 .. 9-94 
47 Pria cent. Cum. Prei... 56 54-62 
ty Undertaking,” 44 p.c. Cum. Pref., 1-40, wi m " 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. .. 106-1 
Chelsea Bioctralty BUDDIy eres ctuseueds era EXER ES 109 is 
e cent. Debent uren 10 .. 1 
City of 2 JJ 10 .. 114-12 
6 per oak. Cumulative Pref. i 10 .. 15-14 
5 per cent. Debenture Stock .................... 180 .. 123-128 
r cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. — 104-107 
County of London and Brush Provincial, Ordinary........ 0 NS 8-9 
6 per cent. Cum. Pref. .......................... ER 12-157 
44 per cent. Debentures Prov. Certs. All Rd. 100 .. 111-114 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 6 .. 7 
6 per cent. Cum. Pref. .................... B ui 
r cent. First Mort. Deb...................-. 100 .. 107-1 
Rlectric Lt. & Tractn. Co. of Aust., u, 6 p. c. Cm. Pf.,1-30,000 5 .. 3 
5 per cent, Debenture Stock, Hed, .............. 1 
Folkestone Electric Supply, Ltd.. Ord. Nos. l. 10,000 .. 6 .. 
xiu per cent. First Deb. Stock, Red. .............. . 10 .. 1021 
Hove Electric eR Limited, Ord., 1 00 — 5 — 8-9 
Kensington & tabridge Elec. Lt., Ltd., Ord., 1-21,000 5 — 1121 
V Stock Red. ......... esses 100 u 


— — e Pm — 
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Amount Amount 
Name. paid. AA price. Name. pali. Last = 
ens nan g ge otting Hill ........ S Britis ectric Traction e 
K d Knigbtsbridge and Nottin g Hill 100 103-106 h El 8 tion, Ord., 1-500, 000 & 60, wr 90,000.. 10 14-144 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 6 per cent. Cm. Pl., 30,001-60,000 ........... ees = EA 
London Electric, Ordinary .......... cene 5 . 24.27 5 per aE Paetai d Debentare Stock .......... 100 . 122 
6 per cent. Pre. r t n 5 .. 654 Buenos es and Belgrano Tram., Ord., 1-100, Obo 5 — 2 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 100-105 ‘ A" 6 per cent. Cm. Pt. 1-40,000 ......... es. 5 — 852 
Metropolitan, Ordinar . „ 10 .. 174-183 1 B" 6 per cent. Cm. Pf., 1-27 500 e eee 5 — mo 
— 24 per cent. First Mo e Debenture Stock .... 100 .. 110-115 ——— 5 per cent. Deb. Stock, Pd FFV 10 .. 107-1 
———34 per cent. Mortgage Debenture, Red. .......... 100 .. 98-101 Prov. Cert., all paid .................... eese .. 100 .. 99-102 
Newcastle upon n-Tyne Electric Supply, Ordinary.......... 5 .. 9-94 Cape Electric Tramways, Nos. 1-480,000 .................. 1 842 
PONCE 55.64 shins soc ou yawn sd xd cece eoe E sadd 4 .. 14. City of Birmingham Tram ways, 5 per cent. Cum. Pref..... 10 
Notting Hill Electric Lighting ...... oer Rt 10 .. 1 4 per cent. 1st Mortgage Deb., 1-5,000 (1917) . ` 100 eM 99-1 
4 per cent. First Mort. Debs., Nos. 510 9 (Reg.) . 100 .. 99102 Colombo Electric Tramways and Lighting, 5 per cent. lat 
Oxford Electric, Ordinary, I- 96 and 407-14,310 ............ 85. 6 Mortgage Debenture Stock, Reue. oseo 100 .. 102-104 
4 per cent. Debenture Stock .................... 100 .. 93-101 Cork Electrio Tramways and Lighting Co., Ordinary ...... 10 .. 13-14 
Royal Electrical Com y of Montreal, 44 per cent. First 5 per cent. Cum. Prei 10 .. 1112 
Shares Mortgage Debentures 2 100 .. 100-102 ——4- Debentures .............. cece ee eee erret .... 100 96-99 
Smithfield Markets Electric Supply y, Ltd., Ord., 1-12,000.. 5 .. 580 Dublin United Tram ways (1896), Ord., Nos. 1-60, 000. 10 .. 134144 
4 per cent. Debenture Stock .................... 100 .. 88- — — 6 per cent. Pref., Nos within 1-60,000 .......... 10 .. 15-16 
South Lon on, Oråinary ff tac ve sc'ecs 6 .. 54-4 —— 34 per cent. Mort. Debs., 1-3,000, Red. .......... 100 .. 94-97 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 6 . 154-164 Imperial ways, Ordinary.........cccecccccccccsccess al .. 22-224 
— 2550 cent. . x VEXOPE ERR sė 6 per cent. Cum. Pref. ................. e al .. yt 
5 M cent Den: 5 E Sá 555 zd vie 5 cn See di per cene ios Stock .. 5 ‘Lightiz 5 x 100 .. 11-11 
rban 105 c Sup „ Ordinary, 8-50,007 ............ es e 0 anet Electr esr an n r cen 
Urban 5 per cent. Gumulative Preference, 60,001-80,000 5 .. 55} et., Nos. 20,0060, Bo. 44 
Westminster, Ordinary. . . gr . . 58 . 142.15 4 per cent. 1 Btock ........ recente 100 .. 94-97 
——— 6 per cent. Cum. Pref., 110,101-138,251 . cose Do. 666] Kidderminster and District lighting and Traction, Pref... 6 .. 
London United d 5 e cent. "rg Pref. ........ 100 ; 1 155 
"T per cent. 1s . Db. Stock, Red. .............. za 
Electric Railways. : Metropolitan Electric Trams., Defe 15 Deferred, NN 14,016 1 11. 
Central London, Ordinary....... — QÀ acies vA 100 .. 105-108 New dons Teastion. Oi V . 
. 5 , sats — err Š sé -14 
JJ . 108-11 S er cmt. e dd ee "I 
— k (Prov. Script Carta f fully paid). 100 . 117-1 1. Regd. - 
City and 4 P.o; Deb. Soc Ged Ol ad pa dn n . 7173 Oldham, Aston, and Hyde F Ordinery............ 10 .. 104-103 
per cent. Debenture Stockõk n eeo. .. 115-119 ee Enn Cum. Pret. er brad. T er beh. ti 10 — BL 
— — per cent. Pref. Stock ·ũů ... 100 . 180-133 erth Elec. Tramways (W a 6 per conte ort. Deb. - : 
„00 100 .. 129-122 Potteries Electric Trac t, 180000 -40,000 ...... 10 . 94-104 
5 5 OL ......... „ 100 128-151 99 «ed cont, Cum. Bret reb 190000" is sasise in een E ae 7 
Liverpool Overhead, § per cent. . . .. .. To ER „ : : 
4 per cent. Mortgage Debentures, Red., 1-1,700 v um in 1 104 2101 133 6 ary „ 6 „ 6 „ „ „ 6% %%% %% %% %%% %% 0 oe 
Ordinary * : per cent, Preference.............. 1 1 
Waterloo and City, Ee A eee Sy 100 . = 9-102 ——— £598,093 4, per cent, Debenture Stock . . . . 100 po 100p.o. 
e Tramways.— 
Electri E y K aa Telephones.— 
Anglo . per cent. Debenture Stock, 1888.. .. 21251 National n . 1 101103 
land Fleetwood Tramroad i 110 . 134-144 Deferred Stock. ö ꝙ ⁊ 100. 8385 
Blackpool and Fleetwood Lim., Ord., 1-75,000 . EE. ree 23-34 5 Cum. First Prei 10 13-14 
6 per cent. Cum. Cum. Pref., Nos. 1-75,000 ............ 5 . 4 —— 6 per cent. Cum. Second Pref. ..... NR 2... 10 — 12.13 
— Per cent. Deb. Stk., Red., Prov. Cort a. all 2 85 100 ee 102-105 —— per cent. Non. Cum. Third Pret. e.o 6.0 on 0.2 8.0 oo 0 0 5 — 85.780 
British Columbia Electric anges Ġo., Ord. Nos. 00 100 ee 69-72 ——— J4 per cent. Deb. Stock, H E E 100 Ll 1 
; per cent. lat Mt. Dabe., me Wos. I. 1.6, 200, of 20 esch 20 . 104-106 p.c | Oriental Telephone and Blectrio Company -~ — -- — Lo. M 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| Miles of : 
ry » " " A 30 f j * 
Traffic Returns for Increase or | single track ccounts for past year | Cons 
week | decrease. : | 
| open. à = — —— | per 
"d 
Line | - | | j Receipts per | car 
; n Current 19 c Total Passengers | Car miles Pi ıs- | Oar Mile of | mile 
Ending 1905. 1902. Week year, 1905. 1902 | Ending receipts carried. run. s'nger mile. track. 
> ae CE See ADM Ee art Ss PE DEO a RO es Oey ee "HE Su e le 
> 287 913 373 . 7; May 31 37,931 9,099,715 794,641 | 0:98 1502) 1,970 6°14 
leen Corporation June 6, 1,287 915 | + 575 194 174 May 31 57,951 ,099, | 794,64 26 
Ayr Corporation. 1.93.99 V — — — - - | Ud 6 | Sept. 25 12,503 2,979,276 290,099 100 1034 1 "560 | 47 
/ Q Q900 i "7 Al 7 E NC — e mM "i «e | 
ningham Tramways .......- „ 6| 62'4| 5,286 | + 9289 + 6,471 6 0 : ö "HU VA > se. 
2 n Tramway 1 5 1,50 1029 | + 279 | + 835 24 24 March 259 40,964 1,254,105 | 826,558 1:36 |11:87 1,705 7-44 
5 17 | 31/211,168 | 6,169,121 | 724,443 |152 |108| — | — 
ckpool Corporation qa T s 660 71,151 + 45 174 164 se 0] 211,168 6,169,121 724,445 52 f | 
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NOTES. 


 Mansfield.—The combined electricity and refuse 
- destructor works was officially opened on Wednesday last, 
-a description of which, and of the works, we shall give in 
-an early issue. 


Institution of Junior Engineers.—On Wednesday 
‘next, June 24, the members of the above institution are 
to pay a visit at 6.30 p.m. to Messrs. Spiers and Pond's 
‘model laundries, art dyeing and chemical cleaning, and 
"steam carpet-beating department, 140, Battersea Park- 
road, S. W. 


Automobile Reception. — On Wednesday and Thurs- 
day the Hon. C. S. Rolls, none the worse for his adven- 
tures in the Paris- Madrid race, was holding a reception at 
Lillie Hall to inaugurate his new garage and permanent 
exbibition. The central hall of the building, in which a 
Viennese band was playing, was devoted to the exhibition, 
which included the boat-shaped racer on which Mr. Rolls 
gained and still holds the world's record for the flying 
kilometre, when he covered that distance at the prodigious 
speed of nearly 83 miles an hour. 


The Electrified Underground. The first portion 
of the District Railway, commonly known as the Under- 
ground, to be converted for electric traction is to be 
opened on Monday next. It is the line which serves 

North Ealing, Park Royal (the station for the Royal 
. &gricultural Society’s show), Alperton, Sudbury Town, 
- Sedbury Hill, and South Harrow, bringing these places 
into direct and easy communication with the Metropolis 
: by-way of the District Railway. Coaches similar to those 
in use on the Central London Railway have been selected, 
: and there will be a motor at each end of the train. This 
line was inspected on Tuesday last by Major Pringle for 
: the Board of Trade, and we believe it was passed. 


Trolley Omnibuses.—A committee of the House of 
Lords is about to consider the Stroud District and 
* Cheltenham Company's scheme for the running of electric 
\trolley omnibuses in Gloucestershire. These'buses will collect 
che current from two overhead wires in the same way as do 
the buses which run between Samois and Fontainebleau, 
in France, and between Königstein and Königsbrunn, in 
the valley of the Biela. Mr. A. A. Campbell-Swinton is 
the engineer for the scheme, and his estimates show a 
reduction of a large amount per mile of route, due to the 
fact that no permanent way has to be provided. The 
estimate for the cost of equipping any route with the over- 
head wires at something like £1,000 per mile will enable 
districts to be supplied where it would not pay to put 
down the ordinary tramway. 


City and Guilds.—Lord Londonderry, President of 
the Board of Education, last Thursday week opened in the 
North Gallery of the Imperial Institute an exhibition of 
practical work executed by candidates at the technological 
and manual training examinations, held this year in 
connection with the department of technology of the City 
‘and Guilds of London Institute. Mr. W. Bousfield, vice- 
' chairman of the Technology Committee, presided. From a 
‘report read by Sir Philip Magnus, it appears that during 
'the past session 2,759 classes have been registered by the 
'City and Guilds of London Institute in over 70 different 
branches of technology. These classes have been attended 
by 38,638 students. This is an increase of 2,449 on 
‘that of the previous session, and the largest number on 
record. Lord Londonderry, while assuring the manage- 
ment of the City and Guilds of the hearty co-operation of 
his department, hoped they would not let such assistance 


Times of the 13th inst. 


induce them to relax their own endeavours to combine 
theoretieal teaching and practieal work in all branches of 
technieal education. 


Canadian Electrical Association.—The annual 
meeting of the Canadian Electrieal Association was held 
last week. The convention was opened at the King 
Edward Hotel, Toronto, at 11 a.m.on the 10th inst. by 
an address of welcome from the mayor; followed by the 
president's address and reports of the secretary-treasurer 
and of committees. A paper on long-distanee transmission 
was read by Paul Lincoln, of Pittsburg, Pa. The second 
day was taken up with the reading and discussion of papers, 
among which were: “Industrial Electric Drive and its 
Relation to New Shop Methods, ? by R. T. Lozier, 
Cincinnati; Submarine Power Cables,” by A. R. Henry, 
Quebec; “Single-Phase Alternating Motors,” by W. A. 
Layman, St. Louis; and a paper by T. C. Frenyear, of 
Buffalo. Drives, dinners, and inspections of works completed 
an interesting programme. 


Birmingham Local Seotion.—The annual report of 
the Birmingham Local Section of the Institution of Elec- 
trical Engineers shows that this section has had a most 
useful session. Besides the chairman's address of the 
recent progress, etc., which Mr. Henry Lea delivered on 
Dec. 10, the following four papers have been read and dis- 
cussed: on Gas- Engines for Electric Lighting," by Mr. 
H. B. Graham; on “ Network Tests and Station Earthing," 
by Mr. A. M. Taylor; on “ Power Transmission by Gas,” 
by Mr. Taylor; and on “Notes on Motor-Starting Switches,” 
by Mr. A. H. Bate. The section have also visited the 
works of the General Electric Company at Witton, the 
Metropolitan Carriage and Wagon Works, Saltley, and 
the Midland Electrical Corporation for Power Distribution 
at Ocker Hill and Bilston. The total membership now 
stands at 199, giving an increase of 47 over the previous 
session. The office holders for the next session will be 
as follows: past-chairmen, Sir Oliver Lodge, D.Sc., F.R.S., 
and Henry Lea, M.LC.E.; chairman, J. C. Vaudrey, 
M.I.C.E.; and vice-chairman, W. E. Sumpner, D.Sc. 


Telephoning to the Dogs.—A French tourist relates 
that some time ago he set out to cross St. Bernard's Pass 
by himself, and got caught in the fog near the top. He 
sat on a rock and waited for one of the dogs to come, but 
in vain, and when the fog cleared away he managed to 
reach the hospice. On arrival he observed that he thought 
the dog a rather over-rated animal. There I was," he 
said, “for at least six hours, and not one came near me." 
“ But why," exclaimed one of the monks, did you not 
ring us up on the telephone?” To the astonished tourist 
it was explained that the whole of the pass is provided 
with shelters at short distances from each other, all in 
direct telephonic communication with the hospice. When 
the bell rings the monks send off a hound loaded with 
bread and wine and other comforts. The dog on duty is 
told what number has rung, and he goes straight to that 
shelter. This system saves the hounds their old duty of 
patrolling the pass on the chance of a stray traveller being 
found, and as the pass is for about eight months of the 
year under snow, this entailed very hard and often fruitless 
labour. 


The Royal Institution Disturbances. — We 
refer elsewhere to the interference with Prof. Fleming's 
experiments at the Royal Institution, which were the 
outcome of experiments carried out by Mr. Nevil 
Maskelyne. We do not propose to enter more fully into 
the details or the effects of the same, except to give 
the following extract from Mr. Maskelyne’s letter to the 
The extract in question reads as 
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follows: The professor spoke of a message bounding over 


the distance between Poldhu and Chelmsford, and thence 


to Albemarle-street, none but the Marconi stations being 
affected thereby. That message was read out amid great 
applause. The system appeared to work so smoothly and 
perfectly. Now, what were the facts? That message 
commenced bounding at 11 am. at the absurd rate of 
24 words per minute. But what it lacked in speed it made 
up nobly in duration. It continued to bound over and 
over again until late in the afternoon, having employed in 
its transmission some 50 h.p. for five or six hours! Had 
Prof. Meming known this, he would have been compelled 
to damp the public enthusiasm.” 

International Telegraph Conference. — The 
members of the above conference are being well entertained 
in this country, and were a few days ago received by the 
King at Windsor. The party going there was headed by 
Mr. Austin Chamberlain, M.P. (as Postmaster-General), 
and consisted of about 300 delegates, who travelled to 
Windsor by a special train. Lord Esher (Lieutenant- 
Governor of the Castle) met the party on behalf of the 
King at the station, and the guests, among whom were 
several ladies, drove to the Castle and inspected St. George’s 
Chapel and the State apartments. Soon after four o'clock 
the King received the delegates in St. George’s Hall, the 
Queen, Princess Victoria, the Prince and Princess of Wales, 
and the Royal children being also present. The principal 
delegates were presented to the King, who, it is said, 
recognised the Portuguese representative, whom his 
Majesty remembered seeing when in Portugal. Refresh- 
ments were served to his Majesty's guests, and the muni- 
eipal band of Rome gave an excellent performance, for 
which its conductor, Mr. Caveliere Vessella, received the 
eongratulations of the King, who conferred on him the 
Victorian Order. The members of the conference have 
also been entertained at the Mansion House. 

New Electrical Instruments.—At a recent meeting 
of the French Physical Society J. Carpentier presented a 
registering galvanometer capable of being used both as 
voltmeter and as direct-current ampere-meter in connection 
with convenient additional resistances or shunts. The zero 
of the apparatus may be adjusted by means of a special 
key. The pen is removable, and regulated by a counter- 
weight, so as to exert on the paper a light and constant 
pressure. The paper slip, instead of being mounted on a 
eylinder, is simply introduced into the apparatus by a slot 
. in its upper part. It is moved by electricity by sending 
current impulses into an electromagnet working the catch 
of & ratchet wheel, the law of its motion thus being con- 
nected with the behaviour of the current. The other 
apparatus shown by the author was a rotating commutator 
for the investigation of alternative currents by Goubert’s 
method. It consists of a very small discharge key 
worked mechanically by means of a cam carried by a 
small synchronous motor. A special contrivance enables 
the moment of contact to be regulated with regard to the 
period. This instrument has the advantage of replacing 
rubbing contacts, which are always uncertain and subject 
to vibrations, by a sharp and accurate pressing contact. 

Dielectric Constant of Liquids.—Mr. K. Tangl 
has lately carried out an investigation to determine, by 
Nernst's method, the dielectric constants of benzene, 
toluene, m-xylene, carbon disulphide, and chloroform 
from 20deg. to 180deg., and that of ether to 200deg. 
In the case of the first five liquids, empirical formule are 
obtained which represent closely the variation of the 
dielectric constant with temperature; this relation for 
benzene, toluene, and m-xylene is very nearly a linear one. 
The dielectric constant of ether falls rapidly in the 
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neighbourhood of 193:3deg., the critical temperature; 
if the ether is heated above that point to 199deg., the 
dielectric constant falls still further, but on subsequent 
cooling its value remains constant from 199deg. to 
193:5deg. The dielectric constant of ether at the critical 
temperature is considerably greater than the square of the 
index of refraction for infinitely long waves, as calculated 
by Cauchy’s dispersion formula. The Clausius-Mossotti 
constant is independent of the temperature only in the 
case of m-xylene from 0—130deg.; for benzene and carbon 
disulphide, there is an increase to the extent of 5:4 per 
cent. from 0—200deg.; there is a decrease of 0°6 per cent. 
for toluene, from 0—100deg., of 4:8 per cent. for chloro- 
form from 0°60deg., of 17 per cent. for ether from 20— 
190deg. 

Garden Party.—Last Saturday was, from a weather 
point of view, the worst possible day on which to imagine 
a successful garden party, and it spoke volumes for 
the reputation of Herr C. F. von Siemens as a host that 
about 500 members of the International Telegraph Con- 
ference, including their wives, friends, and other notabilities, 
assembled at Waterloo Station. There the deputy-chairman 
and directors of Messrs. Siemens and Co. took charge 
of the party, and when the special arrived at Norbiton 
conveyed them in enclosed drags safely and dry to 
Coombe House, Kingston Hill, the scene of the festivities. 
Mr. and Mrs. C. F. von Siemens received the guests, and 
almost immediately a variety entertainment of the most 
modern and most delightful character commenced, Japanese 
dancers vieing with cakewalkers, and Gottlieb’s Blue 
Hungarians with the band of the Scots Guards. The 
balcony, soon lit up in a charming and novel manner— 
of which more anon—afforded a magnificent view of the 
grounds, and an ideal place for a smoke. Every precaution 
had been taken against the rain that raineth every day. 
A covered way was laid to a large tent, and there, as well 
as in the dining-room and in the spacious conservatory, 
there was ample space and comfort for everyone to partake 
of a regular ball supper without the least indication of the 
uncomfortable crush seemingly unavoidable at the usual 
London functions. The whole arrangements pointed to 
some brilliant administrative talent somewhere, backed up 
by an unlimited amount of the nervus rerum. When the 
special took home a number of happy Frenchmen and 
Dutehmen, Germans, and regular London diners-out, the 
consensus of opinion was that they rarely, if ever, had 
been done so well.“ 


The De Forrest Wireless Telegraph.—We had 
last week the pleasure of an interview with the representa- 
tive of the De Forrest wireless telegraph system in this 
country, through the kind introduction of Mr. Maquire, of 
5, Warwick-court, W.C. We gathered from the gentleman 
in question that the De Forrest system is being extensively 
used in the States, and that commercially it is a success. 
Although extremely long range signalling has not been 
attempted, good work has been done over such distances 
as from 60 to 80 miles, and the company have in hand a 
complete system of signalling over the Great Lake district. 
The advantages claimed—and from the reports put before 
us the claims are not extravagant—are that regularity 
of working and high speeds of signalling have been 
obtained. Speeds up to 50 words a minute are claimed. 
The apparatus used for receiving signals, which are 
Hertzian waves, consists of what might be termed an 
electrolytic coherer—+.¢., metallic particles contained in a 
viscous fluid. With this arrangement the decohering 
is automatic. For the sending of signals the company 
employ  high-tension alternate currente obtained by 
transforming up in a statio transformer. The American 
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company has some large contracts in hand, and claim 
already to have 22 stations in operation and 20 more in 
course of construction. The company have also arranged 
with Sir Thomas Lipton to have the sending station on 
his steam tender, the “Erin,” in connection with the 
approaching races for the America Cup. In course of con- 
versation we ascertained that the approach to New York 
harbour is equipped with signalling stations both on the 
De Forrest and the Marconi systems, and that there is 
absolutely no secrecy in the messages sent. This makes 
it clear why the Marconi Company in this country is so 
keen on obtaining from the Government an exclusive license 
in perpetuity. The De Forrest system is to be tried shortly 
in England. 

Tesia Patent Litigation.—An important decision 
was lately given by the United States Circuit Court of 
Massachusetts in the case of the Westinghouse Electric 
and Manufacturing Company against the Stanley Instru- 
ment Company for alleged infringement of certain patents 
of Nikola Tesla. A similar suit was brought against the 
Catskill Illuminating and Power Company, and resulted in 
the Circuit Court of Appeals giving judgment, as in the 
first-mentioned case, in favour of the defendants. The 
point invelved was as to the priority of invention. 
The claims of the first patent which came up for con. 
sideration cover a certain method, and of the second certain 
means of operating electrical motors by means of alter- 
nating currents from a single original source. This system 
is known as the “split-phase” system. Nikola Tesla was 


the inventor of what is known as the polyphase system. 


of transmission of power, and had covered by his earlier 
patents the said system when operated by means of currents 
of varying phase from independent lines or circuits. By 
the methods and means therein described Tesla dispensed 
with one of the line circuits, and was able to run the motor 
by means of alternating currents from a single original 
source. This was accomplished by means which so retarded 
the phases of the current in certain circuits, or so varied 
the relative resistance of the motor circuits, as to maintain 
the necessary difference of phase in the circuits. Such 
utilisation of a single original source by thus splitting a 
single current into two currents was an improvement of 
great practical value. But on April 22, 1888, there had 
been published at Milan, in an Italian journal, a report of 
& lecture by Prof. Galileo Ferraris, in which the system 
covered by the patents in suit was fully described. This 
printed publication is such a disclosure of the subject 
matter of the patents that if prior thereto it would con- 
stitute an anticipation. After reviewing the evidence the 
court found that the claims of Telsa had been anticipated, 
and that there was therefore no infringement of his 
patents 

The Albert Hall Concert.—The invitation concert 
on Thursday, June 11, at which the members of the Inter- 
national Conference and of the Institution of Electrical 
Engineers were the guests of their president, Mr. R. Kaye 
Gray, was a great success. The arrangements were all 
that could be wished for, and we doubt if the musical 
programme could have been improved upon. During the 
time that those present were finding their seats and in the 
interval they had good opportunities of seeing their 
friends, which made the concert quite a social function. 
The full programme is as follows, and it was carried out 
under the able direction of Sir Frederick Bridge: God 
Save the King”; march, “Pomp and Cireumstance ” 
(Elgar), the orchestra of the Royal Choral Society ; song, 
“The Village Blacksmith” (Weiss), Mr. Andrew Black ; 
evening hymn, “ O Gladsome Light (“ Golden Legend,” 
Sullivan), the Royal Orchestral Society; song, My Heart is 
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Weary” (‘Nadesha,” Goring Thomas) Madame Clara 
Butt; violin solos (a) Air” (Bach), (b) * Moto Perpetuo " 
(Paganini), Miss Marie Hall; solo and chorus, * The Night 
is Calm ” (“Golden Legend,” Sullivan), Madame Albani and 
chorus; overture, “Di Ballo” (Sullivan), the orchestra of 
the Royal Choral Society; song, O Vision Entrancing’ 
(„ Esmeralda,” Goring Thomas), Mr. Ben Davies; overture, 
“The Cricket on the Hearth ” (Mackenzie), the orchestra 
of the Royal Choral Society; song, Thou'rt Passing 
Hence” (Sullivan), Mr. Andrew Black; ballad, “The 
Forging of the Anchor” (J. F. Bridge), Mr. Andrew Black 
and chorus; song, The Lost Chord (Sullivan), Madame 
Clara Butt; violin solo, “Fantasie Faust" (Wieniawski), 
Miss Marie Hall; songs (a) What does Little Birdie 
say " (Mackenzie), (b) Stolen Wings (Willeby), Madame 
Albani; song, Onaway! Awake (“ Hiawatha,” Coleridge- 
Taylor), Mr. Ben Davies; organ solo, Fanfare (Lemmens), 
Mr. H. L. Balfour. We hardly know whom to congratulate 
most, whether the giver of the concert on the success which 
attended his efforts to give pleasure, or his guests on the 
musical treat which they so thoroughly enjoyed. | 

Motive Power.—The Fulham Borough Council had 
under consideration on Wednesday night à report from 
their borough engineer on the question of charging for 
electrical energy supplied for electric motors during the 
day. He suggests such a radical reduction that, if adopted, 
it will make electric power in Fulham much cheaper than 
it can be had elsewhere in the London area. The present 
rates of charging in Fulham are as follows: to consumers 
having motors installed of a power up to and including 
25 h.p., 24d. per unit; up to and including 50 h.p., 2d. per 
unit; over 50 h. p., 14d. per unit. Under this scale, 
although the works have been running over two years, 
there have been secured only 115 h.p. installed, bringing 
in approximately £141 per annum for 13,368 units. Mr. 
Fuller reports that he could supply from the destructor at 
least 400 h.p. regularly without adding anything to the 
standing costs, unless it be a small amount to cover 
contingencies or extra labour. The destructor is at work 
continuously, and during the day a great deal of heat is 
wasted. He estimates that on the basis of 300 working 
days of nine hours, with a load of 350 h.p., he could 
produce from the destructor over half a million units 
which, at 1d. per unit, would bring in £2,255 per annum. 
He therefore advises that the present rate be reduced to 
an all-round figure of 1d. per unit, and adds that he could 
obtain a continual load of 200 h.p. at once if this rate is 
adopted. His committee supports him in this, but it 
seems to us that they are taking rather a limited view of 
the situation. It is not advisable for a borough council to 
alter their prices in an upward direction, and it is open to 
question whether it will really pay the Fulham Borough 
Council to supply electrical energy for motors at 1d. per 
unit when the load exceeds that which can be supplied by 
the destructor. It is obvious that this point will soon be 
reached if their engineer can already see 316 h.p. as a 
probable demand. At any rate, a flat rate of 1d. should 
not be adopted, as it would allow of the supply being 
demanded at this rate for motors having a very inter- 
mittent use. We trust that a very substantial reduction 
will be made in the present rates, even if the 1d. per unit 
is not adopted. 

Municipal Insurance.—We remember that some 
months ago a complete scheme of mutual municipal 
insurance was drawn up after a conference had been held 
of delegates from the City Corporation, the metropolitan 
borough councils, and boards of guardians. The scheme 
seems likely to enter the range of practical politics, as we 
are informed that 14 authorities have notified that they 
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are prepared to join the scheme, and the representatives of 
such authorities have been constituted the members of the 
Municipal Mutual Insurance, Limited. Trustees have 
been appointed, each of whom will be personally respon- 
sible for the sum of £10, the liability only accruing should 
the affairs of the Board be wound up. There will be no 
subscribed capital and no fees paid to any trustee. None 
of the money that is received will be paid out as dividends, 
but all profits will go towards the reduction of the premiums. 
Each local authority has the option of removing its repre- 
sentative and appointing another in his place at any time, 
or he can resign if he so desire. Each trustee will have 
one vote when a show of hands is taken, but on a ballot 
he will be allowed one vote for each £10,000 worth of 
property insured by the authority he represents. From 
other news to hand we gather that with their want 
of capital the committee have decided to reinsure, in the 
first instance, with companies any obligations for protecting 
engines, electrical plant, and boilers. In consequence of 
this, for these risks the trustees of the Municipal Mutual 
Insurance, Limited, will only act as agents, receiving commis- 
sion. It would seem from our point of view that something 
of the same kind will have to be done with larger risks, as 
otherwise the post of trustee will not be quite a sinecure. 
A big fire on one risk in the first two or three years 
would make all the trustees responsible for £10 apiece, 
which, though a small sum, is frequently of importance to 
members of municipal bodies. We trust that when the 
. above association for mutual insurance gets into full swing, 
it will not cut its rates to such an extent as to make its 
guarantees valueless. Unless it accumulates a good reserve 
fund it will soon cease to be of any real value to munici- 
palities. On the whole, we think that the London corpora- 
tions would do better to leave insurance to the usual 
commercial undertakings. 


Caloutta Section.— We have received a copy of No. 1 
of Vol. 3 of the Journal of the Caleutta Section of the 
Institution of Electrical Engineers. In the secretary’s 
report in the front of this volume we find that the section 
numbers 38 full members, 23 associate members, 40 
associates, and four students. There have been held 
five meetings during the year, at four of which papers 
were read and discussed. The secretary draws attention 
to the need of more enthusiasm amongst members, as at 
present no papers are forthcoming for the next session. A 
footnote adds that since the above comments were written 
the members have emerged from a state of suspended 
animation and have forwarded two papers, which are now 
being published. The Journal also contains an interesting 
paper by Paul Brühl on the preservation of instruments 
and machinery in Bengal, which could be studied with 
advantage by our exporting firms. He advises that it 
is not of much use to label cases containing delicate instru- 
ments with precautions and instructions to railway porters 
in German. He lays down the rule: Do not expect any 
side of packing case turned any way ; do not address people 
in a language which they do not understand; and do not 
indulge in the vain hope that human beings who cannot 
read are likely to act according to printed directions." He 
proceeds to give details both as how to pack and how not 
to pack delicate instruments for transit over railways, 
which may be looked upon as the most efficient stone- 
breakers in modern times. His other remarks as to 
care of all machinery, of overhead wires, of soldered 
joints, etc., in India are the more valuable because of the 
local knowledge they display. Some hints are given 
as to the maaagement of Indian workmen. He quotes 
the case of the fate of a Lord Kelvin’s electrostatic volt- 
meter. The native mistry in charge of a certain installa- 
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tion had, guided by some unaccountable theory of his own, 
come to the conclusion that the connections at the back of 
the switchboard (they had been made under the personal 
supervision of a European electrical engineer) were wrong. 
So he altered the connections, and in doing so he discon- 
nected a pilot wire which was connected up to one terminal 
of the voltmeter. Of course, the voltmeter ceased to indi- 
cate, and the mistry jumped to the conclusion that the 
voltmeter had gone wrong. So he opened it out, and in 
doing so broke the suspension. But he was quite up to 
the occasion, and replaced the elastic strip by a bunch of 
No. 40 copper wire abstracted from a flexible.” The result 
can be imagined. The discussion on this paper was quite 
as interesting as the paper itself, and we wish that we had 
space to reproduce it in full. 


Roctifier Currents.— Prof. Banti, in a paper read 
before the Italian Institute of Electrical Engineering, drew 
the attention of engineers to the phenomenon of the fluc- 
tuations of a direct current as obtained by transforming 
an alternate current. In the case observed by Banti, an 
alternate current of about 50 kw. and 400 volts was sent 
through a Ganz rectifier yielding a direct current of about 
45 kw. and 540 volts. Whenever the later was absorbed 
on rheostats, it had the characteristic of a practically con- 
tinuous current. If, however, it was used to charge a 
battery, it would exhibit remarkable pulsations, shown by 
the following facts: (1) the ratio between the watts and 
the volt-amperes would be lowered to the mean value of 
cos $ = 0°86; (2) when feeding with this current the 
primary of a transformer, a considerable E.M.F. would be 
observed in the secondary; (3) the form of the pulsa- 
tion could be obtained by means of an oscillograph. When 
connecting in series with the circuit a non-ferric inductance 
of 0:035 henry, it was possible to reduce all these 
phenomena, so as to make them disappear almost com- 
pletely. The explanation of these phenomena, as given by 
Prof. Banti, was as follows: The E.M.F. derived from the 
rectifier is slightly pulsating. When absorbed by resistances 
the current will simply follow these fluctuations, without 
enforcing them, remaining in phase with the E.M.F. in 
any case. If, however, a battery be inserted in the 
circuit, the latter will work, as it were, like a capacity, 
increasing the pulsations and bringing them out of phase 
with respect to the E.M.F.; hence a power factor notably 
different from zero. The effect may be compensated by 
inserting a convenient imductance into the circuit, this 
induetance having the effect, as it were, of "'filtrating " 
the current, as the pulsating current may be imagined 
as being made up of one direct and one alternate current, 
the former traversing the inductance freely, while the 
latter will be reduced. The effect is the more complete 
as the inductance is higher. Comparing the facts ascer- 
tained and the explanations given both by Banti and 
other experimenters, G. Giorgi, in an article published 
in the May issue of the Elettricista, draws the following 
conclusions: The variations in the reaction of the arma- 
ture and the instability of the magnetism in the laminated 
poles, as suggested by Thornton, are undoubtedly impor- 
tant factors for the result; the currents induced in the 
starting circuit, on the other hand, instead of enforcing 
the phenomena, should reduce the variations of the flux. 
As regards the influence of the periodical variations of 
speed, this must be rather small. The explanation 
suggested by W. B. Woodhouse—viz., that the phenomena 
are due to the deviations of the primary current from a 
sinusoidal form—does not either seem to hold. The 
author thinks that, first of all, one should take into 
account the fact that the character of the pulsations of 
the E.M.F. is variable according to the current yielded, 


THE ELECTRICAL ENGINEER, JUNE 19, 1908. 


896 


a fact complicating to a high degree the phenomena 
observed. 


Ruhmer Wireless Telephony. — In an address 
lately delivered at Berlin Herr Ernst Ruhmer drew atten- 
tion to the peculiar alterations of the electrical conductivity 
under the influence of light shown by selenium. This 
element belongs to the sulphur group, and, like sulphur, 
occurs in several modifications, one of which is an amor- 


selenium will pass from this form into a crystalline state, 
assuming a slate-like grey colour. Whereas both of the 
former modifications are insulators, selenium in this state 
will conduct electricity. As the conductivity may be 


varied to a very high extent by exposing the element to | : 
time was demonstrated when Sir Thomas Lipton made his 


_last attempt to lift the American Cup. Then the Marconi 


the action of a variable illumination, it will easily be 
understood that connecting a selenium rod to an electrical 
circuit will give a means of producing fluctuations in the 
intensity of the current. The author, to whom are due 
most of the developments lately taken by the selenium 
industry, has conatructed simple contrivances called 
selenium cells, the main part of which is a rod of this 
substance. It took several years of indefatigable work to 
make the first really suitable cell, whereas the experience 
since gained allows of such cells being made with any 
desired degree of sensitiveness and properties adapted 
for any special purpose. In orddr to diminish to 
the highest possible degree the resistance of the 
selenium rods and at the same time the difficulties 
met with in experimenting, the cross‘section of the 
rods is being made as large as possible. The 
type most suitable for wireless telephony purposes is 
the cylindrical selenium cell in exhausted glass bulbs, as 
recently brought out by Ruhmer. The conductivity of 
samples of mean sensitiveness will increase under an 
intense illumination up to 10 times the initial value, 
whereas other cells will give any value intermediary 
between the initial and a hundred-fold value, aceording to 
the intensity of light. As practically no residual effect is 
observed, the conductivity will instantaneously return to 
its initial magnitude as the light is taken away, and follow 
without any lag the fluctuations of a variable illumination. 
The author demonstrated, this behaviour in a most instruc- 
tive way by means of a rotating perforated diac, allowing 
of a selenium cell being exposed to an intermittent illumina- 
tion. The selenium cells being connected to a battery and 
a microphone, the fluctuations in the resistance of the cell 
as attendant on the luminous oscillations would be con- 
verted into current oscillations operating the telephone. 
A new featurs is the electromotive effect of selenium 
cells lately discovered by Herr Ruhmer: cells capable 
of yielding E.M.F.’s as high as half a volt have been 
constructed, this being possibly the first step towards 
‘solving the problem of a direct conversion of luminous 
into electrical energy. Good results have also been 
obtained in the use of selenium cells for photographic 
engineering purposes, as evidenced by some excellent 
reproductions of photographs, whereas electrical telephoto- 
graphy and teleoptics are still in an experimental stage. 
Some interesting automatic lighting and extinguishing 
devices were further demonstrated, with which the lamps 
are being switched on and off at the convenient intensity 
of daylight by means of a relay, including a selenium cell. 
The most important applieation of selenium, however, is 
its use in connection with optical telephony. The fluctuat- 
ing rays of a “speaking” arc lamp are made parallel by 
means of a projector and sent on to the receiving station, 
where a parabolic mirror will concentrate them on a 
selenium. cell placed in its focus. Microphones connected 


` 


to the selenium. cell. eventually reconvert the oscillating 
illumination into sonorous waves, analogous to those 
striking the microphone membrane placed at the sending 


‘station. With the well-known Wannsee experiments last 


year Herr Ruhmer succeeded in operating excellent tele- 
phonic transmissions without wire over distances as great 
as 7°5 km., whereas recent tests have gone far beyond these 


limite. Military and naval authorities are said to be 


phous red powder, capable of being converted by melting [ contemplating the adoption of the Ruhmer scheme. 


into a black mass resembling sealing-wax. When heated [ 


Soientific Hooligans.—There are ample signs that 
anyone with a sense of humour will derive considerable 
amusement in the future from wireless telegraphy. We 
know of several systems which are the best, and which 
work excellently all the time they have a clear field. 
What happens when two rivals are working at the same 


and the De Forrest systems were both under contract to 


provide the very latest news, and both failed to do more 
than to prevent their rival from fulfilling their contract. 
The matter, however, becomes serious when interference 
upsets the lecture of the Royal Institution, 


To quote the 
Telegraph : *Prof. Fleming complains, in reference to his 


lecture at the Royal Institution, in which wireless tele- 


graphic messages from Mr. Marconi at Poldhu were 


‘received at the lecture table, together with others from 


University College, that a deliberate attempt was made by 
some person outside to wreck the demonstration of this 
remarkable feat. Enquiry shows that a transmitter, 
Which must have been fixed within a very short distance 
of the Royal Institution, was being manipulated by an 
experienced operator, who managed to send some messages 
while the instrument at the Royal Institution was being 
‘tuned’ from A to Z, previous to the practical demonstra- 
tion. Some of the messages sent by the Hertzian waves 
by the unknown person—whose identity, it may be said, is 
strongly suspected—were of an uncomplimentary character. 
There was a ribald remark or two, and an occasional 
expletive at the expense of the young Italian inventor. 
Prof. Fleming, whilst not denying that the ‘tapping’ of 
wireless messages, where possible, is within the ‘rules of 
the game,’ naturally protests against the Royal Institution 
being abused by ‘scientific hooliganism’ of the kind he 
denounces. He expresses the belief that public opinion 
would have condoned an attempt to make the perpetrators— 
if caught red-handed—themselves the subject of ‘a striking 
experiment.’ At the head offices of the Wireless Telegraph 
Company, Limited, the managing director stated on enquiry 
that the attempt to stop the reception of the messages 
signally failed, and ‘we can therefore afford to laugh 
at it. Mr. Cuthbert Hall described lecture and demon- 
stration as a marked success, which the rival Hertzian 
waves were unable to prevent. He also pointed out that 
& permanent wireless station would be immune from a 
temporary interruption, such as that attempted at the. 
Royal Institution. Asked whether any legal proceedings 
were contemplated against the practical jokers, Mr. 
Cuthbert Hall said he thought not, and dismissed the 
affair as an ‘unsportsmanlike’ piece of business.” We 
have given the whole extract from the Telegraph so as to 
include Mr. Cuthbert Hall’s ideas as to what constitutes 
a marked success. It is evident that the unknown 
person who succeeded in interjecting “ribald remarks ” 
into the instrument at the Royal Institution might also 
be able to insert fictitious news into the daily Marconigrams 
which the Times receives from America. It may be that 
the difficulty the Times staff experience in separating the 
wheat from the chaff accounts for the long delay in tha 
publication of thege daily messages, 
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POPLAR ELECTRICITY WORKS. 


Most frequently our descriptions of electrical works are 
written before the opening ceremony, and hence full par- 
tioulars of the equipment are given, but only promises of 
what these will be able to do. In the case of Poplar this 
usual procedure has been improved upon, as Mr. Alfred 
Blackman, borough electrical engineer and manager, has 
only recently decided to have his station described. We 


THE MAYOR OF POPLAR, 
COUNCILLOR JOHN BUSSEY, J.P. ~ 


believe this: was also the wish of the Poplar Electric 
Lighting Committee, which, under the able chairmanship 
of Councillor H. R. Barge, has done so much to make the 
undertaking the success it undoubtedly is. We, therefore, 
have now to describe the electricity works, which, though 
only inaugurated in October, 1900, were able last year to 
dispose of 12 millions of Board of Trade units. The electric 
lighting provisional order for the area was originally granted 


LEONARD POTTS, 
TOWN CLERK OF POPLAR. 


in 1893 to the then Board of Works, by whom, beyond 
obtaining reports from consulting engineers, nothing was 
done until the autumn of 1897. It is interesting to note 


that both these consulting engineers advocated single-phase 


alternate current for the system of supply, whereas the 
tkree-wire, direct-current system has been employed by 
Mr. Blackman. In the autumn of 1897 the Elec- 
tricity Committee inspected a good number of works, 
and ultimately decided not to transfer the undertaking 
to the County of London and Brush Provincial Com- 
pany, but to erect works themselves, and to have 
their own engineer to advise them. Early in 1898 


— 


they advertised accordingly, and Mr. Alfred Blackman, 


who was then in charge of the Aberdeen station, was 


selected out of a large number as consulting engineer, to 


afterwards take charge of the works when completed. He 


has been most ably assisted from the first by Mr. D. M. 
Macleod, who has had charge of the mains and distributing 
system, and Mr. T. Roles, who has acted as generating 


COUNCILLOR H. R. BARGE, 
CHAIRMAN OF ELECTRICITY COMMITTEE. 


engineer. To the organisation of the works into depart- 
ments under responsible heads a great deal of the success 
is to be attributed. 

Of the district of Poplar there is little need to give the 
history. It is essentially not a place to which one would 
go for a holiday, but by the magnitude of the works in it 
it is obvious that 4 good many people go there to make 
money. Owing to the large area we only reproduce in 


ALFRED BLACKMAN, M. I. E. E., 
BOROUGH ELECTRIOAL ENGINEER TO POPLAR. 


Fig. 1 a map of the lower portion of the district. This 
shows the docks and many large works situated around 
them. From an electrical point of view the possibilities of 
such a district are enormous, and there is every evidence 
that the Poplar Electricity Committee are alive to the 
advantage of supplying power to the docks, etc. Already 
several contracts have been entered into for these. A 
three-phase plant is now under consideration for power 
distribution throughout the dock area, which is now 
supplied from the reducer-house indicated in the map. 
This scheme is, we believe, now before the Council. 

As mentioned above, the central portion of the borough 
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is supplied on the continuous-eurrent, three-wire system. | generally as eed Wits the triple-expansion, kighapesd typ 
illans engines The special feature 
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Fig. 1. —Map of the Lower Part of the Poplar Area, The whole area is about f tive miles long. 


between the outer conductors of the system, so that motors | that the plant is always worked with superheated ste 
are supplied at this voltage. The plant may be described ! at the comparatively high pressure of 170lb. per squ 
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inch. The first equipment had a capacity of 600 kw., but 
this was soon found insufficient to cope with the load, 
which exceeded expectations. Orders were therefore given 
for 1,000 kw. of additional plant, and the whole is included 
in the station as illustrated below. In consequence of the 
demand for power in the southern part of the borough 
developing very rapidly, it was found necessary to take 
special measures to supply the same, and a high-tension 
continuous-current system was installed, the works total 
pressure being from 1,500 to 1,700 volts, which is reduced 
to 460-230 volts at an above-ground reducer house 
né&r the Millwall Docks. The present generators have a 
ity of 1,600 kw, and the rotary transformers at the 
reducer house have a capacity of 900 kw., and extensions 
to the generating works, transforming plant, and mains 
are under consideration. 
The generating works (Fig. 2) are situated in Glaucus- 
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the existing bunkers. When this has been done the 
works will get seaborne coal very economically. The 
electricity works have been erected upon the site of 
an old gravel pit, from which the gravel was excavated 
until the workers were stopped by water, and the excava- - 
tion was then filled in with factory and house refuse. In 
consequence of this, the site was obtained for a lower price 
than would otherwise have been the case, but much addi- 
tional expenditure has been necessitated upon foundations. 
The buildings are quite plain, and of stock brick. The: 
chimney shaft is 150ft. high from the boiler-house floor, and of 
8ft. internal diameter. The boiler-house floor is 9ft. below 
the street level and the engine-room floor level with the 
street. Above the engine-room is a battery-room of the 
same area, the floor consisting of a steel decking covered 
with asphalt. The office Hock fronta Yeo-street, and 
provides accommodation upon the ground floor for the 


SPACE AVAILABLE FOR EXTENSIONS 


VIOLET ROAD 


Fia, 2,—Block Plan of the Electricity Works. 


street, Bromley-by-Bow, which is approximately about the 
centre of the borough, and within five minutes’ walk of South 
Bromley Station on the North London Railway. The 
land acquired is bounded by streets upon three sides—viz., 
Glaucus-street, Violet-road, and Yeo-street. The Lime- 
house Cut, from which water for surface-condensing 
apparatus is obtained, is 110 yards distant from the 
engine-room, and between these two points a 24in. culvert 
has been laid, the water from the canal flowing by gravity 
into a large cold-well in the boiler-house. From this it is 
lifted by the circulating pumps, and after flowing through 
the condensers is returned to the canal by another route, 
the intake and return being about 100 yards apart. 
Access is obtained to the canal through the Council’s 
depét, upon the site of which a dust destructor had been 
erected before the electricity works were designed. Here 
a wharf is available, and it is the intention of the Council 
WQ erect a coal-conveying plant between this point and 


general office staff, the distributing department’s office, 
workshop, meter and lamp test room, lavatories, and oil 
stores. Upon the first floor are the chief engineer's, dis- 
tributing engineers, and generating engineer's offices, 
together with the general stores, carpenters' and tool shops. 

The boiler-house (Fig. 3) is 73ft. long by 80ft. broad and 
51ft. high. It has a louvred glass roof. The coal bunkers 
have & capacity of 500 tons, and are entirely enclosed from 
the boiler-house to prevent dust entering works. Upon 
the top of the bunkers, which are constructed of steel and 
concrete, is fixed a Guttmann water-softener for the 
feed make-up. In this the water is boiled with a solution 
of soda ash automatically added by a float valve; the 
earbonates either fall to the bottom of the tank in which 
the boiling takes place, or are separated by a filter which 
has eight divisions, each filled with wood wool. The shunt- 
wound motors and gear for driving the mechanical stoker 


shafts are also fixed upon this floor. These motors are 
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each of 5 b.h. p., running at 450 revolutions per minute, hour, having a heating surface of 2, 010 square feet 


and drive a train of gear wheels which work the shaft at and 34 square feet of grate area. 


Fic. 3.— The Boiler Room with Babcock- Willcox Boilers and 
Chain Grate Stokers. 


‘80 -revolutions per minute. From this slow shaft the 
motion is transmitted to the mechanical stoker driving 


he remaining two 
have a heating surface of 4,020 square feet and a grate 
area of 74 square feet, the evaporative capacity of these 
being 14,000!b. per hour. The working pressure is 180lb., 
and each boiler is fitted with a superheater po 
to approximately maintain a temperature of 500deg. F. at 
the engine stop valve. Each boiler drum has two safety 
valves, the smaller blowing directly into the boilér-houke 
and the other discharging into the open air. Thé smaller 
safety valve is weighted to lift slightly in advance of the’ 
larger one for the purpose of warning the staff of what is 
taking place. The advantage of this is that if the boilers 
at any time blow off violently, work is not interrupted 
by the house becoming filled with steam. Eaeh boiler 
is also fitted with a high and low water alarm 
whistle. The flues are carried at the back of the 
boilers, and behind these again are economiser ¢hambers 
fitted with Green’s economisers, having 456 tubes in all. 
All the boilers are fitted with Babcock chain-grate 
mechanical stokers, one of whith can be seen withdrawn 
in the background of Fig. 3. Natural draught only is 
used; the class of coal used is small double-seréened North 
Country nuts, and no apparent smoke is emitted from the 
top of the shaft when the mechanical stokers are working. 

The first floor of the offices, the floor above the coal 
bunkers, the flat roof of the pump-house, and the switch- 
board platform are all upon approximately the same level, 
and in direct communication with each other by means of 
two light iron bridges (Fig. 4) which cross the boiler-house 
and engine-room respectively, passing over the.top of the 
boilers in the one case and over the Belliss engines in the 
other ; and the arrangement bas in practice heen found 
exceedingly convenient, because, in the event ot 3 
going wrong, the bridges afford a view of practically the 
whole of the station and exceedingly quick access to any 
desired part. 

The gre -room equipment contains many navel 
features. We give in Fig. 4 a general view of this engine- 
room, taken from under the switchboard opposite the 
500-kw. dynamos. As the engine-room is completely 
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Fic. 4. —View of the Engine Room. 


shaft (Fig. 3) fixed along the fronts of the boilers 
by a Renold chain with a, lin. pitch. Of the 
six boilers installed, four can evaporate 6,000lb. per 


filled, it is extremely difficult to o get a good general photo- 
graph. The plant now installed consists of two 100-kw. 
four-pole dynamos, driven by Belliss engines at 550 revolu- 


tions ; two 200-kw. dynamos, also driven by Belliss enginés | each of the four Belliss engines has ite own independent 
running at 380 revolutions per minute; and, lastly, two | condenser. The air and circulating pumps for the same are 
500-kw. eight-pole dynamos, coupled to Willans eugines | driven on an extension of the engine shaft. The circulating 


Fic. 5.—The two 100-k w. Steam Dynamos, with Condensers attached. 


running at 270 revolutions. All the dynamos are of the | pump is of the centrifugal type, and runs at the full 
Mather and Platt make, and they are wound to give any | engine speed, but the air-pump is driven through a worm 
voltage from 440 up to 570 volts. The two 100-kw. | and wheel gear running in an oil bath. The condensing 


) 


110. 6. — view of the Direct-Coupied Circuiating and Air Pumps. 


machines are illustrated in Fig. 5, which also shows clearly | plant for the two Willans engines (Figs. 4 and 7) is inde 
the condensers which are provided with each engine. A | pendently driven by means of an electric motor. Both these 
back view of these condensers and their air and circulating | engines discharge into the same condenser, which was 
pumps is shown in Fig. 6. It will be seen from this that | manufactured by Messrs. Babcock and Wiloox. The air- 
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pump is of the Edwards type, which, together with the 
double-acting circulating pump, make up a three-throw set, 
which is driven through spur gearing by a 35-b.h.p. motor. 
The air-pump bucket is 17in. in diameter and the circulat- 
ing bucket 18in. while the stroke in each case is 14in. 
The discharge from the air-pump is passed through a 
feed-water purifier and grease eliminator, which removes 
the mechanically suspended and emulsified oil in the con- 
densation water. This purifier was made by the Paterson 
Engineering Company, Glasgow, an outline of which is 
showr on Fig. 8. This plant is not of standard 
pattern, having been designed to utilise the existing 
hot-well as a reaction tank.. The greasy condensation 
water is discharged by the air- pumps into the 
measuring and chemical regulating apparatus, A, which 
supplies the i Sa in correct proportion to the 
varying loads. The mixture of coagulant and greasy 
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The pump-house also contains two electrically-driven 
feed pumps, manufactured by Messrs. Mather and Platt, 
each capable of delivering 24, 000lb. of water per hour into 
the boilers. Each pump is driven by the 12-b.h.p. motor. 
The pump shaft, which runs at 105 revolutions per minute, 
is driven by spur gearing. The feature of this pump 
which commends it to central-station engineers is that it 
runs at constant speed at all loads. The output is varied 
by altering the throw of the pumps. This is effected from 
the stokehole floor by means of a lever and rod, which cause 
break bands to act on a drum and operate a differential 
gear. By this means the throw of the pump plunger 
can be altered from nothing up to 4in. as required, while 


the motor runs at practically constant speed. The output 
of these pumps is gauged by the fireman by the readings 
of the ammeters in circuit with the pump motors. A 
Weir steam feed pump of 100, 000lb. per hour capacity at 
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’ LA e 
Fie, 7,—One of the 509-kw. Willans-Mather and Platt Sets, with Reavell Portable Compressor in foreground, 


water flows along the horizontal trough, B, into the 
end of the reaction tank, C, which was formerly the hot- 
water tank. This tank is fitted with a series of baffle 
plates, arranged ao as to effect the separation of the bulk 
of the grease before it enters the filter tank, D. The filter- 
ing medium employed is of a special grade sharp quartz 
silver sand. The sand grains become by the action of the 
coagulant coated with a thick gelatinous precipitate, which 
has a power of arresting the exceedingly minute oily 
particles, so that the filtrate is free from all oil both in 
mechanically suspended and emulsified forms. The accumu- 
lation of greasy sludge is removed daily by reversing the 
current of water through the filter-bed, the oil and sludge 
passing to the drain. Beyond this periodic flushing out 
of the filter and recharging of the chemical tanks, no 
attention at the apparatus is required to meet the very 
rapidly varying loads at the station. This filter is giving 
great satisfaction. 


12 double strokes per minute is also installed. The feed- 
water piping is so arranged that the boilers may be fed 
direct, or the water may be passed through one or both 
the economisers. Railton and Campbell pressure filters are 
inserted in each line of feed piping, to remove oil that may 


have passed the coke screens in the air-pump discharges. 


The feed-water piping is arranged in the form of two 
rings, one surrounding the four smaller boilers the other 
the two larger ones, so that two.ways are provided for the 
supply of each boiler. The steam range is so arranged 


that each boiler can be made to supply one engine if 


necessary, and each boiler and engine can be cut off from 
the range by closing a valve bolted to a tee in the range. 
All the main steam-valves are of the straight-through 

ttern with removable seats made by G. M. Marchant, of 
Huddersfield, and in the main steam-pipe from each boiler 
is an isolating valve. All the engines are throttle governed, 
and a by-pass is attached to each to enable high-pressure 
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steam to be passed directly into the intermediate cylinder, | balancer panels are similar, each having three vertical 
so that about 10 per cent. overload may be obtained from | plug bars on the front of the slate on both the 
the engines for periods of dbotit two hours when necessary. | positive and negative side of the diaphragm, with four 
The Willans engines have a gallery surrounding them at ! plug holes, so that the vertical bar can be plugged on 
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Fia. 8. — The Paterson Oil Separating Plant for Purifying Condensed Water. 


the level of the top of the casing, and a bridge connects the 
two galleries and gives access to the main condenser valve 
between the engines. Thermometers are placed in cups on 
the main steam range to enable the degree of superheat to 
be noted. point in connection with the arrange- 
ment of the condensers is that they are placed quite close 
to the engines, and hence leakage is reduced to a minimum. 
This materially increases the vacuum, with resultant 
economy. The condensers are also exceedingly accessible 
for cleaning. Under the floor level trenches from 3ft. to 
Aft. wide and 7ft. deep are left all round the engine founda- 
tions and utilised for carrying cables, etc. 


The switchboards are carried on a platform, as indicated 
in Fig. 6, which is supported entirely from the main wall 
of the building. The object of this construction was to 
prevent any vibration from the machinery affecting the 
instruments. The main switchboard is well designed and 
fulfils its purpose well. From the four smaller dynamos 
leads are taken to change-over switches, so that each 
machine can be either switched on to the main low-tension 
board or can be connected to the high-tension board for 
series working, as described below. The regulating resist- 
ances in the fields of these dynamos are.in duplicate, and 
are changed over in the same way. The machines can 
thus be regulated by means of hand-wheel columns 
from either the  high-tension or low-tension board. 
The balancer booster sets are placed beneath the 
switchboard gallery, and are controlled from the low- 
tension board. The main switchboard consists of eight 
panels divided into two portions by a non-flammable 
wooden diaphragm running the full length of the switch- 
board. The slates forming the upper or positive portion of 
the board are each 5ft. by 2ft. 6in. by 2in. thick, enamelled 
all over, the slates forming the lower or negative portion 
being the same width and thickness, but 4ft. 3in. in length. 
The whole of the slates are bolted to a framing consisting 
of bin. by 3in. T irons bolted together, supported by a 6in. 
by 4in. channel iron running the full length of the plat- 
form. Iron stays from the top of the framework to the 
wall rigidly keep the board in position. Of the eight 
panels, two are for the generators, one for the balancer 
transformers and battery, three for feeders, and one for the 
middle wire and booster switchgear, and one for the dynamo 
and bar voltmeter and switches. The dynamo, feeder, and 


to any one of four horizontal bars at the back of the 
slate. These horizontal bars are coupled together between 
each panel, forming four continuous 'bus bars on both the 
4 and - side of the system, running the full length of the 


Fic. 9. The Reducer House Switchboard, 


board. Bar A is the main 'bus bar from which the passes 
to feeders of ordinary length and normal load. Bar B is 
used for the supply of long or heavily loaded feeders 
requiring a higher bus-bar voltage than those lugged 
into A bar. Bars C and D are spares, used for plugging 
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in standard voltmeters to recalibrate the shunt instruments 
permanently fixed on the board, and other special pur- 
poses. A switch of the chopper type closes on to the 
vertical plug bars in each panel, and a fuse giving a 6in. 
break is connected to the free end of the switch. The 
top and bottem panel switches are connected together in 
tandem, so that the handle attached to the bottom switch also 
operates the top one, both switches thus being opened and 

osed simultaneously. On the dynamo upper panels a 12in. 
scale edgewise shunt ammeter is fixed immediately above the 
line of switches, and on the feeder and balancer panels two 
similar instruments are fixed in a like position to record 
the amount of current passing through the same to the 
network on either side of the system. No automatic cut- 
outs are used. The whole of the switchgear for each 
dynamo and feeder is thus in one vertical line, occupying a 
space of about 9ft. 6in. by 10in. Plugs are fitted in each 
dynamo panel for use with a Kelvin portable paralleling 
voltmeter, which is immediately before the attendant 
when switching the machine in or out. The voltmeter 
panel has mounted on it four edgewise voltmeters, one for 
dynamos, one for bar volts + to —, one for bar volts 
+ to third wire, one for bar volts — to third wire, with 
ranges 380 to 580 volts, 580 to 580 volts, 150 to 350 volts, 
and 150 to 350 volts respectively. Two thistle pattern 


shunt-breaking switches for breaking the booster fields. A 
plug rack extends the full length of the board below the 
bottom panels. The balancing of the system is carried out 
entirely by the balancers, no middle-wire connection being 
made on the battery. The balancers are started by closing 
their main switches, thus connecting them with the outers 
of the system, and closing the circuit through a starting 
resistance, from the centre of the switch of which is taken 
the middle-wire cable. The high-tension switchboard is 
situated immediately to the right and in the same line as 
the low-tension board just described. These switchboards, 
as well as those at reducer house (Fig. 9), were manufactured 
to the specification and general design of Mr. Blackman. 
The battery-room contains two batteries, each of 210 cells, 
of the Hart Company's make, with 16 plates each. "The 
lug of each positive plate in any one cell 18 burnt on to the 
lug of a negative plate in the next, so that any plate can 
be lifted out for inspection without interfering with the 
other plates in the cell and a short-circuit between two 
plates only affects the plates so shorted and not the entire 
cell, as would be the case if all the plates were burnt on to 
& common bar. All cells are supported on iron girders 
insulated from the floor with large porcelain oil-cup 
insulators. There are 10 rows of cells, with 42 in a row. 
No regulating cells are employed, the whole of the regula- 
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Fic. 11. —The E. C. C. Rotary Direct-Current Transformers. 


voltmeters, with range from 180 to 280, and two sector 
pattern, with range from 200 to 260 volts, are used 
as pilot voltmeters, showing the voltage on either 
side of the system at the various feeding points. 
The lower portion of this panel has mounted upon it 
multiple-way switches for switehing the voltmeters on to 
either of the dynamos, pilot leads, or 'bus bars as may be 
required. The middle-wire panel has three central zero 
shunt ammeters, each with ranges 300-0-300, to which the 
middle wires of the feeder cables are attached, each 
ammeter recording the out-of-balance current of & group 
of feeders feeding the same portion of the district. An 
ampere gauge, with range from 0 to 500, is in series with 
the earth-wire, an indicator in the same showing the side 
of the system which is temporarily earthed when a fault 
occurs. A small plug bar is mounted on this panel by means 
of which one pole of either of the two 100-kw. generators 
may be plugged on to the Liddle wire, and by running 
these machines at about half speed and regulating on the 
stop valve they may be used as balancers in the case 
of necessity. The lower portion of this panel is occupied 
by the booster switches, etc., there being two double-pole 
switches to break the circuits of the two battery boosters ; 
& change-over switch in the booster circuit to enable the 
booster voltage to either assist or oppose that of tho 
battery ; a voltmeter (range 0 to 150 volts), with two-way 
switch to indicate the voltage of cach booster, and two 


— 


tion being carried out by the boosters. The ampere-hour 
capacity of each battery varies from 600 ampere-hours at 
80 amperes discharge rate down to 520 ampere-hours at 
160 amperes discharge rate. 

Coming now to the distributing system, an increase in 
the load at the docks necessitated an increase in the 
pressure of transmission, and this has been obtained in a 
novel way by connecting three dynamos in series. The 
district referred to—viz., the Isle of Dogs—has a large 
motor load, which is rapidly increasing, and to successfully 
meet this a high-tension continuous-current feeder supply 
to the district was decided upon, and the scheme called 
for was to make use of the existing generating sets at the 
main station ; it also stipulated that a portion of the plant 
in the proposed sub-station should be controlled from the 
generating station by means of six existing pilot wires. 
The tender of Messrs. the Electric Construction Com- 
pany, Limited, to instal their patent high-tension con- 
tinuous-current reducer system complied with the fore- 
going requirements, and was accepted. A contract was 
accordingly entered into with the company by the Corpora- 
tion for the supply of the necessary machines and con- 
trolling switchgear for a total output from the sub-station 
of 900 kw. A few words with reference to this reducer 
system may not be out of place. It will be seen from the 
accompanying diagram (Fig. 10) that the generating station 
'bus bars are boosted up 500 volts on either side, either 
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by steam or motor driven boosters, making the pressure 
between the high-tension bus bars approximately 1,500 
volte. High-tension feeders from these 'bus bars go to the 
reducer-house sub-station ; the current they carry passes 
through the reducers and is delivered on the reducer house 
low-tension bus bars at 460 to 520 volts according to the 
amount of regulation on the reducer fields. Each line of 
reducers (Fig. 11) is composed of two separate machines 
mechanically coupled, each having a double- wound 
armature and an auxiliary magnet system, by means 
of which latter the low-tension voltage from the 
machines may be varied over a wide range. In the 
reducer house are three lines of reducers, with space left 
for a fourth, each line having an output of 300 kw. There 
are also two E.C.C. patent auxiliary field type balancers, 
each capable of dealing with 200 amperes out-of-balance 
current in the middle wire. The accompanying diagram 
(Fig. 12) of transmission efficiency shows the volts obtained 
by the adoption of the E.C.C. reducer system. Attention 
is drawn to the high efficiency at light loads. 

The high-tension switchboard in the generating station 
is built of enamelled slate on the separate compartment 
system, a slate diaph separating each switch and fuse. 
Looking at the front of the board and at the left-hand end, 
the first three panels are for the pda boosters, followed 
by a corresponding number for those on the negative side, 
space being also provided forextensions. Each boostercircuit 


St Terri 
NB" — a 


115 mm — . ER oe 
Seine cman Ee E 


ani i M RR RR RR 


[4 
€ 


es 
& 


EFFICIENCY & 


700 600 


300 00 
KILOWATTS. 


Fig. 12, — Efficiency Curve of the Transmission, 


has two single-pole fuses, a double-pole quick double-break 
switch, and ammeter; there are also the requisite volt- 
meters for regulating and paralleling. Alongside the 
booster panels are the high-tension feeder panels, with 
space for extensions. Last of all is the panel for con- 
trolling the sub-station, and containing the necessary gear 
for starting up and switching in or out one line of reducers 
in the sub-station, also for starting and stopping the two 
balancers. It will be noted that only one set out of three 
can be controlled from the main works. The high 
and low tension switchboards (Fig. 9) in the reducer house 
are separate, the one controlling the incoming high-tension 
current and the motor portions of the reducers, the other 
the low-tension current and the outgoing feeders to the 
network. Apart from either are the automatic switches for 
operating, a8 previously mentioned, one line of reducers 
from the generating station, thus during light load times 
doing away with the need of anyone ir the sub-station. The 
high-tension board is similar in construction to that in the 
generating station; there are an equivalent number of 
panels for the incoming feeders, and three panels for the 
reducer motors. The low-tension board has five Lar 
three of which are for the reducer generators. On the 
fourth are mounted the long-range automatic switches for 
operating either balancer from the generating station by 
simply closing a small firing switch. The fifth panel is for 
the network feeders, each having a double-pole switch and 
fuses and ammeter. Mounted on tables in front of the 
switchboards are the reducer starting and regulating 
switches. 


The public lighting is carried out by means of 115 
74-ampere and 75 10- ampere Brockie-Pell lamps; 
also 130 7}-ampere Bremer arc TUM supplied by the 
British Westinghouse Company. The latter are at present 
in course of erection. These arc lamps are run in series 
of 10, burning across 460 volte, with a middle-wire con- 
nection in the centre of each series. The Brockie-Pell 
lamps are spaced at from 60 to 70 yards apart, whilst the 
Bremer lamps are spaced at from 80 to 95 yards apart. 


Fie. 14.—Section of Distributor. 


Fig. 13.—Section of Feeder. 


The height from the ground line to the centre of the 
aro is in the case of the Brockie-Pell lamp 20ft., and in the 
case of the Bremer lamp 231ft., the latter height being fixed 
to take advantage of the better distribution offered by the 
Bremer type. As indicated in the description of the network 
cables, the series wires for the arc circuits are contained or 
made up with the distributors. The lead of the distributor 
is cut at each post, and the arc series wire cut and straight 
jointed to the arc column service leads. On the completion 
of the present arc lighting extension there will be four 
trimmers, each employed being responsible for trimming 
about 80 lamps. In addition to the arc lighting there are 
490 public incandescent lanterns changed over from the old 
gas-lit posts formerly lit under rental charge by the gas 
company. Each post is fitted with two 16-c.p., 115- volt 
lamps in series, and the lamps are switched on in groups of 
from six to ten. Each pair of lamps is provided with 
a fuse. The total length of network is 38 miles. 
The multiple-core cables were made to the engineer's 
detailed specifications, and the advantages claimed for 
them are that (1) electrolysis is reduced toa minimum by 
having all conductors under one lead sheath; (2) a 
mechanically strong and compact cable is obtained. Only 
one cable fault has bean experienced to date, this being due 
to a navvy's pick. 

The district of Millwall is completely isolated from the 
mainland by the West India Docks, and obtains ite electric 
supply by means of special submerged cables laid under 
the dock entrances, for which wayleave agreements between 
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Fic. 15.—Section of Solid System. 


the Borough Council and the dock company had to be 
obtained. All underground cables are laid upon the 
solid system (Fig.15), using glazed earthenware troughing of 
U section, having a specia spigot and faucet joint between 
contiguous lengths. A 2in. tile is placed on top to protect 
the cable from mechanical injury. Pure pitch filling is 
used in these troughs. The house services are of the con- 
centric type, terminated on consumers’ premises in a cast- 
iron fuse box, with fuse on one pole only. The conductor 
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jointed to the middle wire is linked through solid. In 
some cases services are required to give very large power 
and lighting supplies. When this is so, a piece of stan- 
dard network cable is employed, terminating in a 
special underground terminal box immediately out- 
side the consumer's premises. From this box single- 
core cables are carried into the building. The mains 
at Poplar contain some variations from the ordinary 
three-wire equipment, owing to the above high-tension 
system. As regards the ordinary part of the work, 
there are nine feeding points, three of which come on the 
upper part of the district not shown in Fig. 1. The 
area of supply is split up into nine separately fed sections, 
isolating fuses being placed at all contiguous points with 
the object of limiting any interruption of supply due to 
faults to one section. The network itself is systematically 
fused throughout. The feeders, of which there are nine, 
are all of the multiple-core type (Fig. 13), having six con- 
ductors made up of three main feeder conductors (‘5 square 
inch by 5 square inch by 2 square inch) and three pilot wires 
each of 7/,, S.W.G. The total length of these feeders now 
laid is 12:05 miles. The network cable (Fig. 14) is also 
of the multiple core type with five separate conductors, 
three main distributors (2 square inch by ‘2 square inch by 
075 square inch), and two conductors, each 7/,, S. W. G. 
One of the 7/ conductors is used as the series wire for the 
publie arc lamps, the other as the switch wire in connec- 
tion with incandescent lamps on posts. 

Having now described the station, something may be 
said for the work it has done. The scale of charges as at 
present fixed are—for lighting, 5d. per unit for the first 
911 hours’ use per quarter of maximum demand, and 
ód. per unit for all subsequent consumption; for power, 
dd. per unit for the first 914 hours’ use per quarter of 
maximum demand, and 11d. per unit for all subsequent 
consumption. The above charges are subject to a discount 
of 5 per cent. for cash paid within 14 days of demand, and 
to consumers of more than 250,000 units per annum for 
motive power the charge is 14d. per unit net. With such 
liberal rates one sees one explanation of why the under- 
taking was able to sell for the year ending March 31 last 
no less than 1,787,547 units. Of this total 1,346,191 
units were sold for lighting and 441,356 units for 
power. With the increase of contracts for supplying 
electric. motors in the docks we shall quite expect to 
see the power load exceed the lighting load in the course 
of a year or two. The value of the total output, after 
allowing the discounts above mentioned, amounted to 
£22,649, which is an exceedingly good figure for the 
second complete year’s working. 

The costs are very favourable, and do credit to the staff 
Thus the figures for the year ending March 31, 1903, give 
an average cost per unit sold of 0:552d. for coal, of 
0:256d. for wages, of 0:076d. for stores, and 0°122d. for 
repairs—or 1:006d. in all. The accounts have yet to be 
audited, but the total works cost of practically 1d. per unit 
sold is likely to stand until next year, when even more 
favourable figures may be submitted to the Government 
expert. What is quite a8 much to the point is that Poplar 

ts ite electricity at a lower price than any other district 
in London. 

The capital expenditure to March 31 last stands as 
follows : land, £3,123; buildings, £24,515; buildings, 
reducer house, £1,471; machinery, £43,045 ; transformers 
(rotary), £8,834 ; electrical instruments, £1,708 ; accumu- 
lators, £2,511 ; tools, £1,188 ; mains and services, £89,922 ; 
meters and indicators, £3,186 ; office furniture, £210 ; pre- 
liminary expenses, £436; public arc lighting, £12,513; 
public incandescent lighting, £2,075—total, £194,537. 

The following is a complete list of contractors: Engines 
(six)—Bellies four, Willans two; dynamos (six)—Mather 
and Platt, Limited; boilers (six)—Babcock and Wilcox, 
Limited; condensing plant—direct coupled to  Belliss 
engines by Belliss and Morcom, Limited, electrically driven 
for Willans engines, by Messrs. Babcock and Wilcox, 
Limited, and Messrs. De Ritter; boiler feed pum pe— elec- 
trically driven by Mather and Platt, Limited, steam 
driven by Messrs. Weir; battery— Hart Accumulator 
Det Limited; transforming plant and high-tension 
awitchgear—Eleetrie Construction Company, Limited ; 


— 


low-tension switchboard— Mather and Platt, Limited; 
mains — the British Insulated Wire Company, Limited; 
arc columns — the British Insulated ire Company, 
Limited, Messrs. W. T. Allen and Co. and Walter 
Macfarlane and Co.; arc lamps — Brockie-Pell and British 
Westinghouse; meters Ferranti Limited; indicators 
Reason and Schattner; measuring imtruments— Kelvin 
and J. White, Limited, and Evershed and Vignoles; high- 
pressure steam valves—G. M. Marchant ; pipe covering— 
G. Pidduck and Co.; two economisers—E Green and Son. 

In conclusion, we have to thank Mr. Blackman and his 
two heads of departmente—Mr. Macleod and Mr. Roles— 
for their courtesy in showing us the details of the Poplar 
electricity works. 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 19. 


Institution of Civil Engineers.— At 10 a. m., sectional meetings. 
Royal Institution.—At 9 p.m., Prof. Pierre Curie on ‘‘ Radium 
(in French). 
SATURDAY, JUNE 20. 
Crompton and Co.—Sports at Chelmsford. 
TUESDAY, JUNE 23. 


Institution of Electrical Engineers.—At 9 p.m., Natural History 
Museum, conversazione. 


WEDNESDAY, JUNE 24. 


Junior Institution of Engineers.—At 6.50 p.m., visit to Mesars. 
Spiers and Pond's model laundries, art dyeng, and chemical 
cleaning and steam carpet-beating department, 140, Battersea 
Park.road. ' 

Swindon.—Openiny of Corporation electricity works. 

THURSDAY, JUNE 26. 

Municipal and County Engineers.—Annual meeting. 

FRIDAY, JUNE 26. 

Physical Society.—At 5 p.m., special general meeting. Papers: 
“ Electrical Effects of Light upon Green Leaves, by Dr. Waller ; 
‘ Blaze-Currents (1) of a Vegetable Tissue, (2) of an Animal 
Tissue,” by Dr. Waller; '' Quantitative Estimation of Chloroforin 
Vapour in Air by (1) Oil Absorption, (2) Densimetry," by Dr. 
Waller; The Temperature Limits of Nerve Action in Cold- 
Blooded and in Warm-Blooded Animals, by Dr. Aloock ; On the 
Movement of Unionised Bodies in Solution in an Electric Field," 
by Dr. Hardy; ‘‘On the Passage of Nervous Impulses thr ugh 
the Central Nervous System," by Dr. Hardy. | 

Municipal and County Engineers.—Annual meeting and dinner. 

Junior Institution of Engineers. —At 7.50 p.m., at the Finsbury 
Technical College, by kind permission of the authorities and 5n 
invitation of Mr. R. P. Howgrave Graham, who will deliver a 
lecture, illustrated by experiments, on '' High-Frequency Electric 
Discharges.” 

London.—Opening of the addition to Robcrtsons Electric Lamp 
Works by the Mayor of Hammersmith. 


SATURDAY, JUNE 27. 
Municipal and County Engineers.—Annu1l meeting. 


~ — - n -— ee wees 


PERSONAL. 


The Ealing Council have increased the salary of the electrical 
engineer and of his staff. 

Mr. 8. R. Windle, of Manchester, has been appointed assistant 
mains superintendent at Sunderland. 

Mr. Thomas Baysley, who has for 40 years been superintendent of 
the postal telegraph department in the Oardiff district, is on the point 
of retiring upon superannuation. 

The Horsham District Council have appointed Mr. Morgan, 
assistant electrical engineer of Worcester, electrical engineer in the 
room of Mr. J. Proctor, who has resigned, at a salary of £175 per 
annum. 

Mr. Waite, formerly in charge of the. Norwich district of the 
National Telephone Company, took up duty at Cardiff last week as 
chief of the South Wales district in succession to Mr. H. Bell, who 
has transferred to Edinburgh. On Tuesday evening at the Phil- 
harmonie Restaurant, Mr. Bell was the recipient of handsome presenta- 
tions by the staff in taken of their respect. 

Mr. A. P. MacAlister, the assistant mains superintendent of Croydon, 
was recently presented with a handsome brass standard lamp aud a 
small brass spirit kettle and stand (presumably for future extensions 
of house services) on the occasion of his departure to take up the 
duties of mains superintendent to the Battersea Borough Council. 
The testimonial was presented by Mr. J. Gray Seott, the borough 
electrical engineer, who referred to the able assistance Mr. MacAlister 
had rendered, especially during the time of reinstatement after the 
recent fire at the works, 
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TRADE NOTICES AND NOVELTIES. 


— 


Specially-Designed 105-h.p. Eleetrie Pump Motors. 
The Blyth Shipbuilding and Dry Docks Company, Blyth, 


have for some time had under consideration the pumping of 
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to the order of the City of London Electric Lighting Company, 
and wil be run in conjunction with unite of similar size 
already supplied by the company and working at the Bankside 
station. The external diameter of the commutator is 10ft., and 
there are 900 segments, each of hard-drawn copper, around the 
circumference. The generator is designed for a normal output 
of 1,800 kw. at 450 to 500 volts, and will be capable of support- 


— 


EE 


Two 105-h.p. Motors made by Messrs. Ernest Scott and Mountain. The Motors are shown as coupled together for testing. 


their docks by means of electric motors instead of by steam- 
engines, and consulted Messrs. Ernest Scott and Mountain, 
Limited, electric power engineers and contractors, Newcastle- 
upon-Tyne, upon the subject, with the result that this firm 
undertook to supply special motors, each of 105 effective horse- 
power, to run at a speed of 250 revolutions per minute, designed 
. to fit into the same space as originally occupied by the steam- 
engines, and the illustration shown represents the two special 
motors, the over-all dimensions of these being 6ft. long by 
kt. 6in. wide by 5ft. din. high, each motor being of 105 e. h. p., 
direct current, and shunt wound. 'The motors are con- 
structed to run at the same speed as the engines—viz., 
250 revolutions per minute—and worked from current sup- 
plied by the Blyth Electric Power Company at an E. M. F. 
at the terminals of 400 volts. Owing to the small s at 
their disposal, the contractors were compelled to make the 
motors of special design, as it was considered necessary that 
each motor should be provided with two bearings, so that they 
were entirely self-contained. The motors are of the 12-pole 
type, with armatures 39in. diameter by 6in. wide; they have 
12 sets of brushes, and the brush gear is attached to the magnet 
frames, and operated by screw and hand wheel. Each motor is 
fitted with half-coupling to sult half-coupling of existing pumps. 
The motors were delivered to the Blyth Shipbuilding and Dry 
Docks Company, the engines taken out, and the new motors put 
into position and set to work with a stoppage only of 18 hours. 
Ín addition to the two main motors mentioned above, which 
drive the large centrifugal pumps, there are two smaller motors, 
one of 40 h.p. and another of 16 h.p., which also take the 
place of steam-engines, and drive the drainage pumps, so that 
the whole installation consists of two motors each of 105 h.p., 
one motor of 40 h.p., one motor of 16 h.p. Inthe motor-room 
a switchboard is fitted with ampere-meters, voltmeters, auto- 
matic overload, and no-voltage circuit breakers to each motor ; 
also the necessary double-pole main switches as well as shunt 
regulators, which are supplied so that the speed of the motors 
can be varied as required. The two main motors, when started, 
were run at 150 e.h.p. for several days, and worked entirely 
satisfactorily, and the pumping arrangements as now completed 
are not only capable of pumping out the dock in less time than 
before, but this method of driving is a great advantage, and 
the current can be switched on and off just when required, and 
as the supply company are supplying the electric energy at a 
price of 14d. per kilowatt-hour, the actual cost of pumping is 
very much less than by the old system of steam pumps. 


A Large Commutator. 


The adjoining photograph illustrates the assembly of a com- 
mutator which is to form of & 1,800-kw. direct-current 
generator under construction in the shops of the British West- 
house Company, Manchester. The generator is being supplied 


pm 


ing a continuous overload of 20 per cent. of its total output. 
This commutator serves to illustrate the class and size of work 
being turned out from the Westinghouse works at Trafford 
Park now that the organisation has become settled into definite 
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A Large Westinghouse Commutator. 


operation. The oon cue of this large undertaking will be 

watched with considerable interest during the next few years, 

especially as some of the largest schemes for the distribution of 

pu and railway operation are passing through the company’s. 
ands. 
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- UNSOLVED PROBLEMS. 


“ Eccentricity,” says Mill, “has always abounded when 
and where strength of character has abounded, and the 
amount of eccentricity in a society has been proportional 
to the amount of genius, mental vigour, and moral courage 
it contained. That so few men dare to be eccentric marks 
the chief danger of the time.” Certainly, eccentricity is 
at a discount nowadays, most men being extremely desirous 
of not having that characteristic attached to their names. 
What a pity; but social ostracism and Mother Grundy 
have much to answer for. It is well, then, to occasionally 
have a reminder that the work of the world has not 
yet been perfected, and that something yet remains 
to be done. Mr. Swinburne, in his presidential 
address, and Mr. Maw, in the Forrest lecture, consider 
the directions in which investigation is needed in order to 
further improve apparatus used by civilisation. It will, we 
think, be generally conceded that new departures come 
mostly from outsidera, from those who scout the knowledge 
of the theorist. When once the new departure has been 
made, the physicist analyses the functions of each part of 
the apparatus and suggests improvements. According to 
Mr. Maw, the existing position is very much of this 
character. In every direction we have gained a certain 
amount of perfection, and in every direction we know of 
imperfections. Waving the possibilities of entirely 
new departures, the work propounded to physicists and 
engineers is “give us the means of getting rid of 
the known imperfections or show us that improvements 
if made will be uneconomical”; and Mr. Maw illustrated 
his suggestions by reference to diverse branches of engi- 
neering practice. He referred to the defects of steam- 
engines and other heat engines, to the want of information 
with regard to many machines used in constructive work, 
and pointed his moral by the rapid strides made in a few 
years in electrical engineering. We do not think that too 
much can be made from the combination of physicist and 
engineer in electrical work, nor can development be so 
rapid in other directions unless the conditions are similar. 
Do what we may, say what we like, in electrical 
matters the work of the physicist Faraday. remained 
little productive till the work of Gramme — nay, till 
other physicists, Swan and Edison, experimented with 
the glowing filament. The work of Gramme, Swan, 
and Edison gave us electrical engineering. What has 
been done in that direction is known, what will be 
done is unknown, but it is safe to predict that much 
of recent progress is due to the education of the members 
of the profession. These men had to take up a subject 
when the world was crying out for technical education. 
Institutions—modern in. every sense of the word—took 
up the subject with the men before antiquated notions 
prevailed, hence they imbibed modern views enunciated 
by as able a body of teachers as the world has ever seen. 
Theory and practice had to run hand in hand, for there 
had previously been no practice, and could be no theory. 
There is not the same scope in many of the directions 
which came under the purview of Mr. Maw; nor will 
practice ever come when metals are used within a con- 
siderable distance of the point indicated by theory. We 
should like to have an additional paper from Mr. Maw, or 
from some equally well informed author, discussing the 
question, how best to take commercial advantage of what 
is known. Improvements—unmistakable improvements— 
are made in many directions, almost daily, but it ofttimes 
takes years before the improvements come into use. 
Take, for example, the utilisation of the waste gases 
from blast furnaces, upon which Mr. Maw laid such 
emphatic stress. He estimated that by better usage 
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of blast-furnace gases we should save from four to five 
millions of tons of coal per annum. Of course we know 
that of recent years a good deal of the heat from these 
gases has been used, but is it not merely a question of 
capital that puts a brake upon greater rapidity of use? 
The combination required is one of capital plus the com- 
bination of theory and practice, and a thorough agreement 
among the three. 


CORRESPONDENCE. 


** One man’s word is no man's word, 
Justice needs that both be heard.' 


^ BATH TRAMWAYS. 


SIR,—In the last issue it was inadvertently stated that 
the British Westinghouse Electric and Manufacturing 
Company, Limited, were carrying out certain works for 
the Bath Electric Tramways, Limited. This is an error. 
The British Westinghouse Company are merely sub- 
contractors to myself, the sole contractor to the Bath 
Electric Tramways, Limited, for the entire construc- 
tion and equipment of their system of tramways, the 
contract sum being £164,095. Amongst other sub-con- 
tractors are: cars and trucks, Messrs. G. F. Milnes and 
Co., Limited ; cables, British Insulated and Helsby Cables, 
Limited; points, crossings, and lay-outs, Messrs. Hadfield 
Steel Foundry Company, Limited, and the Lorain Steel 
Company; rails, the North-Eastern Steel Company, 
Limited; poles and pole fittings, Messrs. Stewart and 
Lloyd and Messrs. Wm. Bain and Co.; trolley wire, 
Messrs. F. Smith and Co.— ours, ete., 

London, S. W., June 16, 1903. CHARLES CHADWELL. 


ASYNCHRONOUS ALTERNATE- CURRENT GENE- 


RATORS. 
The following is a translation in abstract of a paper 
read by Mr. C. P. Feldmann before the Cologne Electrical 
Society. 


The lecturer commenced by referring to the original 
(1893) experiments and writings of Danielson on the 
reversibility of rotary-field motors. In paralleling single 
or gt A renee iy ait it is usual to consider synchronism 
as an essential, whilst with continuous-current machines it is 

ually clear that equality of frequency need not be con- 
sidered at all. This is due to the fact that the paralleling 
of a continuous-current machine is only concerned with the 
external circuit, as, through the action of the commutator, 
the current is always unidirectional. 

At the same time, a continuous-current machine may be 
considered as a species of asynchronous multiphase gene- 
rator having as many phases as commutator parts. Such 
machines, however, do not come within the scope of this 
lecture, nor do single or polyphase alternators whose fields 
are excited by continuous current, and which are con- 
sequently compelled to have equal periodicities when in 
parallel, and are unsuitable for running in series. The 
machines considered are only those resulting from the 
reversal of a rotary-field motor. i 

The lecturer explained the relations between the rotating 
field, the torque, and the output in a rotary-field motor 
excited by polyphase currents. Then, by means of the 
Heyland circle, he showed the connection between the slip 
iid. the power given out and how, when the slip becomes 
negative — i. e., where the speed is over instead of under 
synchronism—the mechanical output at the spindle also 
becomes negative. That is to say, the motor which, when 
running below synchronism, developes mechauical energy, 
when supplied with acorresponding electrical input, will, when 
driven above synchronism, give out electrical energy when 
supplied with mechanical power. At the same time the 
motor cannot itself produce the wattless current required 
for maintaining the rotating field, but must draw it from 
the mains independently of whether the slip is positive or 
negative.* This refers. only to ordinary rotors having 
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wihdings elosed on themselves, and does not hold as soon as 
a source of E. M.F. is introduced into the rotor circuit, or if 
the rotor winding is connected to a commutator in the way 
described by Heyland. 

The lecturer also touched shortly on the Leblanc solu- 
tions of the problem of self-excitation, and pointed out the 
action of such asynchronous alternate-current generators in 
practice. They are as readily put into parallel as con- 
tinuous-current machines without considering synchronism. 
If the asynchronous generators were running too slowly, on 
switching in it would simply take current as a motor; if 
running too fast, it would give out the load corresponding 
to its speed. The machines are also analogous to con- 


tinuous-current generators in that their load depends on 


their speed, but this is only true within certain limits of 
speed. The turning moment required increases rapidly 
from synchronism, reaches a maximum, and then falis off 
again. On this account the engine governor must be so 
set that the maximum possible valve upening occurs before 
the maximum turning moment is reached, as otherwise the 
engine might run away. These and similar considerations 
partly alter the point of view from which the engine 
governor is designed. Asynchronous generators also open up 
the possibility of running alternators in series and as booster. 
When the Heyland commutator is not only supplied with 
the shunt excitation, but also with the main current, suitably 
arranged, it becomes possible to make asynchronous dynamos 
which compound level, or even upwards, with increasing load. 
Such compounded generators have been constructed by 
Brown, Boveri, and Co. up to 100 h. p., and by Schuckert, 
Lahmeyer, Siemens and Halske, and the A.E.G. in smaller 
sizes. They have less slip the greater the overcompound- 
ing is, so that such machines can be employed in central 
stations in place of the synchronous machine required 
for maintaining the frequency. The working of such 
a station would be very simple, especially if the larger 
motors connected to it were also fitted with the com- 
pensating device, so as to prevent them taking large 
wattless currente from the mains. It is, of course, not safe 
to prophesy, but it would seem as if this new type of 
generator would beeome of considerable importance in the 
near future. 

In the course of the discussion following the lecture, it 
was pointed out that, although, as far as weight of material 
and cost of labour were concerned, asynchronous and 
synchronous machines were much alike, this did not in itself 
ensure the selling prices being alike. 

With regard to the employment of asynchronous 
machines in central stations, these could be either 
employed in conjunetion with existing synchronous alter- 
nators or alone, one or more of the compensated and 
compounded machines performing the duty of maintaining 
the frequency. The periodicity would be liable to slight 
variations, but, strictly speaking, this is the case in all 
central stations, owing to the irregularity of the engine 
turning moments. It is not necessary to compensate all 
the asynchronous generators, 80 long as those which are 
compensated or compounded are able to supply the whole 
of the wattless current necessary. 


SYSTEMS OF MAINS LAYING. 
BY F. H. DAVIES. 


The system of supply adopted, either high or low tension, 
does not materially affect the manner in which underground 
cables are laid—that is to say, the means which are taken 
to give accessibility and to prevent either mechanical or 
elestrical mishap. The chief factor in influencing the 
choice of a system is the locality in which the mains are 
to be laid, the trenchant points being the pedestrian and 
vehicular traffic and the condition of the subsoil as r 1 
sewers, gas and water mains, etc. The difficulties that are 
met with in the streets of London and other large towns 
in this latter direction are often very great and sometimes 
insurmountable, necessitating considerable deviations from 
the straight line both horizontally and vertically. 

As some systems do not as readily lend themselves to 


* Of. Aynchrone Generatoren, p. 20, by O. P. Feldmann, 1903. 
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these. deviations as others, it is obvious that forethought 
and a knowledge of the state of affairs under the pavement 
is necessary before coming to a decision. Traffic has to be 
taken into aecount, as the laying of house services and 
repairs áre on some systems much greater undertakings 
than on others, and the limits of patience of the general 
publie and local surveyors when the streets are up are 
very easily reached. Systems may be divided into the 
following headings, a detailed consideration of which 
should be interesting: subways, conduit systems, pipe 
systems, cables laid direct in the earth, and solid systems. 

Subways.—For large towns and in principal thoroughfares 
the subway system offers many advantages, the chief of 
which are accessibility and safety from mechanical injury. 
It ie, of course, out of the question to provide subways 
for cables alone, the cost being prohibitive. It is there- 
fore necessary when this course is pursued that the 
subways should be used in common for gas, water, tele- 
.phone, sewer, and other pipes. It has been argued that 
the close proximity of gas, water, and electric mains in 
this manner is inadvisable, as it may give rise to serious 
all-round trouble in the event of a failure of one or the 
other. While this argument certainly advances a possi- 
bility, with careful design and attention it should be a 
remote one. It must be remembered that there are several 
of these subways in London that have been in common 
use for some years, and so far have not given rise to any 
serious trouble. It is essential that subways should be 
‘roomy, and well ventilated by frequent openings into the 
road above, and the access to them should be as large as 
possible, so as to allow of the easy admittance of large 
pipes. Such subways must of course run down the centre 
of the road, and it has been advanced as an objection to 
them that this must cause extra expense and trouble in 
laying house services. To a certain extent this is of course 
true, obviously the length of service cable will be greater, 
and also the difficulty of getting it into the house. To 
sum up, the subway appears to offer the only possible 
solution of the problem of further extensions in the main 
streets of large cities. The present state of affairs in most 
streets is unsatisfactory in the extreme, and every day is 
becoming more impossible, and there. can be but little 
doubt that despite the objections that have been urged 
against it, the subway system, through pure necessity, is 
bound to become general. 

Conduit Systems.—The bare copper-strip system was one 
of the firs& methods of laying mains ever proposed, and is 
at the present time in use in many towns with great 
success. As is well known, it consists of a shallow 
conduit just under the surface of the pavement, 
in. which the mains, in the shape of bare copper 
strip supported on insulators, are placed. This system 
is somewhat costly, but it has the great advantage 
that the sectional area of any main can be easily increased, 
if necessary, by the drawing in and clamping on of another 
strip. To be really successful it must be well laid, with 
ample and suitable ventilation and drainage. The con- 
. ductors should be strained so as to do with the minimum 
number of insulators, eách of which is, of course, a weak 
point electrically. In cases where the conduit has been 
built up of concrete, a gradual deposit of sodium on the 
insulators of the negative conductor has often been a source 
of trouble. The only way out of this is the use of an iron 
conduit, which on the whole appears to be preferable to 
concrete, being cheaper in first cost and impervious to 
‘damp. With an iron conduit especially it is very necessary 
that the strip should be tightly strained, as the very slight 
‘Increase of temperature due to heavy load may cause 
it to buckle either up or down and come in contact 
with the conduit. The chief disadvantage of this 
system is that it is somewhat unwieldy, and does 
not give that flexibility that is so essential in 
many cases. Although almost universal at one time, 
it has of late years given place greatly to more modern 
innovations, such as, for instance, the Doulton conduit, 
which is used with insulated cables. This is a very handy 
form of conduit, and owing to its shape allows of a great 
number of cables being safely bunched together in a very 
small space. It is made of hard burnt glazed stoneware, 
and is consequently proof against any chemical action of 
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the soil. The jointing of the separate lengths, which may 
be done either with cement or bitumen, has to be very 
carefully undertaken, as otherwise the ducts may get 
partially filled up and cause trouble when the cables are 
drawn in. There should be a stoneware cradle under each 


joint to prevent sinking, but a preferable system, and at 


the same time a more expensive one, is to lay the conduits 
on a block of concrete, thus doing away with any chance 
of sinking and rendering cradles unnecessary. The above 
system is very satisfactory for feeders, but if used for dis- 
tributors necessitates the use of house service boxes every 
few yards. To obviate this Messrs. Douiton make a 
special form of distributor conduit, so constructed that 
the top portion can be easily removed in 2ft. lengths 
and a special cover with a branch pipe for the service 
lines substituted, the whole being jointed up in a 
manner that is as good as the solid. Multi-way cement 
block conduits have also been used, and the method of 
laying them is much the same as the above, except that 
iron rods placed in ducts at the sides are used for keepin 
the holes in alignment. It is difficult to see any speci 
reason for the adoption of this system, as in comparison 
with the Doulton the cement conduit is very fragile, takes 
up more room, and does not possess a glazed surface, which 
is a matter of importance when cables are to be drawn in, 
It is also a commonly-accepted fact that cement has a 
deleterious effect on lead, in which case their use would 
seem a very bad policy. | : 
Pipe Systems. — These may be divided up into earthen- 
ware pipes, cast-iron pipes, and sheet-iron pipes lined with 
cement. Earthenware pipes are not used to any great 
extent, being for an equal number of ways dearer than 
conduits, both in prime cost and laying. Being smaller, they 
have one advantage over conduits—viz., slightly greater 
flexibility—but unless this latter condition is an absolute 
essential, their use can hardly be recommended owing to the 
cost and liability of trouble with the joints. If pipes are 
to be used they should be of cast iron with spigot and 
socket joints, made with lead and caulked. It is very 
essential that the pipes should be of the full bore right 
through, and not narrowed down, as is sometimes the case 
through careless moulding, also that there should be no 
internal projections or roughness, as these are sure to cut 
the cable when it is being drawn in. The whole system 
should be laid with a slope towards the boxes, to facilitate 
drainage, as water will always find its way in either through 
leaky joints or condensation. Needless to say, to facilitate 
drawing in pipework should be laid as much on the straight 
as possible, as a number of bends means an increase in the 
number of draw-boxes and a greater chance of the cable 
suffering harm For this reason no draw-in system can be 
really flexible. Pipes on all systems should be at least 
half an inch larger internally than the cable, and when 
dealing with extra large cables, owing to their com- 
paratively greater rigidity, & greater allowance than 
this even is desirable. A substitute for cast-iron pipes 
in the shape of a riveted sheet- iron pipe lined 
with about zin. of cement has been greatly used in 
America, and to a certain extent in this country. Owin 
to their weakness the pipes have to be bedded and cover 
up with concrete, thus producing much the same effect as 
the cement-block eonduit mentioned above. There does 
not seem much to recommend this system, and although 
perhaps cheaper than cast-iron pipes in cost of material, 
the laying should bea rather expensive business, on account 
of the great amount of concrete required to make a safe 
job of it. 
i Laying Direct in Earth.—-This system has two great 
advantages, it is the cheapest and the most flexible, and it 
is eminently suited for any place where little danger may 
be apprehended from mechanical injury. The nature of 
the soil is, of course, the principal point to be gone into 
when this system is under consideration. If it is bad and 
liable to set up chemical action in the armouring, this md 
to a great extent be annulled by laying in a bed of thic 
puddled clay. All direct laid cables should be lead- 
covered, armoured, and braided ; the latter will probably 
not last very long, but it will serve to protect the 
armouring for a time at least, depending greatly on 
the nature of the soil. It is a very important point that 
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the armouring should be electrically continuous all over 
the system, especially if laid near tramways, as this serves 
to protect the lead covering from stray currents. To satis- 
factorily perform this it is necessary at every.joint that 
the armouring should not be cut off outside the box, but 
taken right into the gland and bonded in a substantial 
manner on to the metal. As a safeguard when cables are 
laid direct, it is customary to place tarred or creosoted 
boards or loose bricks over them to afford protection from 
stray picks, or, at any rate, give notice of their presence. 
From the point of view of house connections this is a very 
handy system indeed—that is, so long as the cables are 
laid far enough apart as to allow of them being easily got 
at in all directions. Cramping of cables is a rather too 
common practice both in this and solid systems. Some- 
times through pipe complications it is necessary, but it is 
also frequently occasioned by the contractor’s desire to 
save money on the trenching. In all cable-laying specifica- 
tions it should be clearly stated that distributors at least 
should be kept far enough apart to give every facility for 
jointing, the distance depending on the type of joint used. 

Solid Systems.—For convenience the Brooke semi-solid 
system may be classed under the above heading. In this 
system the conductors are covered with fibrous material 
impregnated with a highly insulating compound. These 
cables are drawn into thick welded wrought-iron tubes 
screwed at each end and fixed together in the ordinary way 
with sockets, some of which are really T's, being provided 
with an opening for injecting the compound, which opening 
is afterwards closed with a plug. The dielectric is put in 
hot, and is then practically a liquid, but when cooled down 
returns to its proper semi-solid state. If only the joints 
can be kept ti kt this is a very good system for feeders, as 
it affords ad mechanical protection combined with high 
insulation. The solid system proper is one that is coming 
greatly into vogue, owing to its many advantages, which 
are practically the same as those of the direct-laid system— 
viz, cheapness, flexibility, and ease of connecting house 
services. The cables should be plain lead-covered, not 
braided, as this is unnecessary, and apt to cause air 
bubbles in the compound by any moisture that may be in 
the braiding being driven out suddenly by the heat of 
the compound when it is poured in. The cables are laid 
in wood, iron, or earthenware troughs, and are kept off 
the bottom of the trough by bridge pieces inserted every 
2it. or 3ft., so as to allow the compound to completely 
enclose them. The troughs are filled right up to the top 
with molten bitumen or a mixture of pitch, sand, and green 
oil, and are then covered up with lids of wood or any 
other suitable material. Bricks are sometimes used for 
this purpose, and are very satisfactory, as they afford good 
mechanical protection. If wood troughing is used with 
wooden covers it should be thoroughly creosoted or tarred, 
preferably the latter, and the tops should be laid, not 
nailed on, as the nailing does no good and is apt to be 
dangerous. The troughing should be made of inch battens, 
and should be of a rectangular shape, and large enough to 
allow of at least lin. of compound all round the cable. 
This system is very cheap and convenient to put down, 
and with bricks laid over the top of the troughing is as 
mechanically strong as any other. Great care, however, 
must be exercised that the cable is laid centrally in 
the troughs, and that the compound makes a com- 
plete envelope, not allowing any of the lead to'be exposed. 
Jointing on this system may be carried out by the aid of 
iron boxes, cast-lead boxes, or sheet-lead wipes. The 
second is probably the quiekest and cheapest; old scraps 
of cable lead are cast into the desired shape—that is, a top 
and bottom half—which, after the jointing is done, are 
burned together and enclosed in an enlargement of the 
trough filled in with eompound like the rest of the cable. 
It is important that the joint-boxes after being fixed should 
be filled in with some suitable insulating compound, such 
as a mixture of pitch and resin. For this purpose a hole 
is left in the top of the joint, which is either plugged in 
the case of an iron box or plumbed if a lead one. In laying 
a solid system it is preferable for each cable to have a trough 
to itself, but if room is a consideration feeder-cables may 
be bunched together in a good wide trough. It is very 
important in this system that cables should only be laid 
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side by side, not’one on the top of the other, as this latter 
way would make the underneath ones inaccessible in case 
of failure. 

Any description of the solid system would be incom- 
plete without a reference to the Howard asphalt conduit. 
It is more expensive than the wood trough, but it 
undoubtedly makes a very fine job., The trough is made 
of asphalt, either in a rectangular or semi-circular shape, 
and owing to its insulating properties the cables can be 
laid on the bottom without the use of bridge pieces. The 
separate lengths are joined by being heated and pressed 
together, and when cool make a perfectly welded joint as 
strong as any other part. When the cables are laid, they 
are first covered by molten bitumen, the rest of the trough 
being filled by asphalt rock to any desired thickness. This 
system, besides offering perfect electrical insulation, affords 
a mechanical protection that is almost unequalled. It is 
very compact, and consequently, as far as trenching goes, 
economical. The Howard Company also make asphalt 
pipes for draw-in systems. As through the ductility of 
asphalt there is a chance of these pipes losing their truly 
circular shape by the pressure they are subjected to while 
underground, they are strengthened by a covering of sheet 
iron or spiral of galvanised iron wire embedded in the 
material, so as to be out of the way of the chemical action 
of the soil. 

Boxes.—Street boxes, whether joint, service, section, or 
feeder, are usually built of brick with concrete bottoms, and 
in the case of large ones should always be ventilated and con- 
nected through a trap to the sewers. It is hardly necessary, 
or at any rate not customary, to ventilate or drain small 
boxes. it the bottom is left just plain earth, this will 
generally suffice for drainage ; if there is much gas about, 
however, it is best to put in a concrete bottom, as it is sure 
to leak into the box through the soil. Cast-iron tanks are 
sometimes used, and provided the lid-jointing arrangements 
are good and well looked after, they are very satisfactory, 
being quite impervious to gas and water. The chief point 
in the design of all boxes is that they should not be too 
cramped, as this introduces an element of danger in their 
manipulation. Boxes of ample size cost very little more 
than small ones, the fittings being the same, and when there 
is room they should always be adopted. 


A STUDY OF THE PHENOMENON OF RESONANCE 
IN ELECTRIC CIRCUIT BY THE AID OF 
OSCILLOGRAMS.* | 

BY M. B. FIELD, M. I E.E., A. M. I. C. E. 


(Concluded from page 869.) 


Let p resistance of one core per mile = 22 ohm; let 
«S equivalent capacity per leg per mile (see Fig. 16) 
5 x 10-6 farads; let Af = coefficient of self- induction per 
core per mile —i. e, A is a coefficient such that volte drop in 


each core per mile pc-- A z ; let c be the current at any 


point and at any time, flowing axially along the conductor 
under consideration ; let v be the potential above earth at 
a similar point. We need only consider one core, and may 
think of it as consisting of a conductor as represented in 
Fig. 29. The cable is on open circuit at the far end; at 
the near end a sine wave of E.M.F. is applied. The funda- 
mental differential equations of the problem are : 
d*v _ | dv d?v 


5 kK—+Ak 22 
dà di ae (22) 
* Paper read and discussed before the Glasgow Local Section of the 
Institution of Electrical Engineers. 

tI here represent resistance, coefficient of self-induction, and 
capacity per unit length by Greek letters, as these quantities are of 
different dimensions from the R L K previously employed ; wesaw that 


ES was of the dimensions of a frequency or p we shall soon seo 


that 1 represents & velocity or 1 . It is of importance, in order 


K 
to avoid a confusion of ideas, to keep this point well in mind 
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d?c dc dic 


in^" quit ^ gn e e E " (23) 
dc dv 
7 ur (24) 


A solution for v is: 
v= V, sin (2r u az); 
and for current : 
Cx C, e? sin (2r n ica z - y). 
These solutions would apply to the case of a cable 


infinitely long. We have, however, to satisfy the terminal 
conditions, 


when c=Qv=V, sin 2 1 t, 
when Zwlc-0, 


being the length of the cable in miles. 
The particular solutions which satisfy these terminal 
conditions are : 


9: V, r sin (2 1 1 -a z+ o) 
＋ VI ea gin (2 r n -a (21-2) +4); 
2 1 ^ VI ma sin (2 n -A ＋＋ 60) 
Jar: Tan (21 gin 355 ͤð ͤð2ü. 
a= Vr nx(I-27nÀ) 
iu. ewe oe ah) 
| = | p! + 4 s n? X? 
V, 
Vini = 
J1 +2414 2 Za co 2 41 


C 


where 


tan 9— 
a 


e2al gin Qal 
1+6¢24! cos 2al 


An examination of the form of the solution of v and c 
shows that each consists of an original plus a reflected 
wave. If the cable had a length of 2 U, then the first term 
gives the value of the original wave at, say, the point p, 
the second the value of the same wave at point p, (Fig. 30), 
and the solution tells us that in the case of the cable of 
length J, the actual value of the wave at p, is in the case 
of the E.M.F. the sum of the value at p, and p, at every 
instant. In the case of the current, the actual wave of p, 
is the difference between the values at pi and Pe 

It will be noticed that the differential equations (22), 
(23), (24), which obtain for the case in question, involve 
three oonditions : 

1. If we consider any particular short portion of a given 
cable, such as a b, the quantity of electricity entering this 
portion axially at a is equal to the quantity leaving axially 
at b plus the accumulation of electricity at the side walls 
bounding the portion a b. | 

2. The accumulation of electricity as above is a to 
the pressure obtaining at the portion of the cable a 5, 
multiplied by à constant depending on the nature of the 
containing walls, and not on the conductor. If this 
constant is zero there can be no accumulation, and the 
quantity entering a equals the quantity leaving at b. The 
above, which merely state the electrical conditions, are 
obviously those for an a ssible fluid flowing through 
a pipe with elastic side walls. For if the side walls 
rigid, there can be no accumulation in any portion of the 
tube; if elastic, the quantity entering any cross-section 
such as a, equals that leaving another cross-section, b, plus 
the accumulation in the portion a b, this accumulation 
taking place in virtue of the elasticity of the side walls, 
and not being due to any compressibility of the fluid itself. 

The third condition is that the potential gradient at any 
moment and at any cross-section is the sum of two factors— 
the first proportional to the quantity per second passing the 
cross-section at that moment, and the second proportional 
to the quantity per second per second or the acceleration. 
The equation representing this in the electrical case will be 


= pe A This last condition would similarly hold 


d dt 
for a fluid possessing inertia, and being retarded in 


tan G 


P d 


its passage by true fluid friction—i.ec., loss of head 
œ velocity. Now all these three conditions will very 
nearly obtain in the case of water flowing through an 
indiarubber tube. This is a most careful analogy to fix our 
ideas of what goes on in acable. (It will be noticed that the 
analogy of an organ pipe which has been proposed is quite 
inaccurate, for in this case we should be dealing with a 
compressible fluid in a pipe with rigid containing walls.) I 
should like to see a model made consisting of a suitable 
elastic tube with a blind end, in which was included a small 
reciprocating pump. In this way we should be able to 
follow the propagation and reflection of the waves, also 
the propagation of individual wave fronte—a most impor- 
tant point, which we shall touch on later. It is to be 
observed that the hydrostatic pressure at any portion of 
the tube corresponds to the electric 5 at any portion 
of the cable, while the velocity of the fluid corresponds to 
the current strength. 
We shall obtain maximum resonance when 


al-; or when 1 
2 2a 


In this case the E.M.F. at the sending end will be of 
effective value V,; and at the receiving end 


T 
— — tan 0 
2c 2 y 
—2 v tan 0 M 9 9 
Jis T - v tan 
T 
——- tan 0 
2c 2 
or, -x tan 0 
1— e 


We will apply these conclusions to the case of a 
50- cycle circuit, containing a thirteenth harmonic or where 
n= 650 —~- A can be calculated from the formula 


*A- (log. 2d ; 1 x 5°22 
a 2 


where b- distance between cores, a = radius of each core. 
Let us take a= 275 square inch, 5 —:8in., then A per coro 
per mile - 000502 secohm. If we say roughly that at this 
frequency 2 r n A=10 p 


„a  /I-2-7^4. 


c2 LL — — E 4, Approx. 
m I2rnài ^? pp 
-Z tan 6 
2 
and a =12°7 


1—.-* tan 0 


It follows, then, that the thirteenth harmonie will be 
magnified 12:7 times at the end of the cable. Putting 


in the above values of p, x, and A in the expression * 
a 


we have / = 25:5 miles. It appears, therefore, it is quite 
within the region of possibility for this class of resonance 
to occur on a system of moderate frequency, supplying 
very long cables, and with slotted armatures containin 
two or more slots per pole per phase. The case, thoug 
of importance in electrical engineering, and deserving of 
careful consideration, need not necessarily cause uneasiness. 
The value of the potential difference due at the harmonic 
at any intermediate point of the cable will lie between 
V, and 127 Vo 

It is well known that the capacity effect of these long 
cables can be imitated almost perfectly by connecting up a 


* This formula gives half the value of the self-induction of a circuit 
made up of two parallel wires. In the three-phase case the current in 
core 1 is at every instant equal to the sum of the currents in 2 and 3. 
Now, the effects of the currents in 2 and 3 on 1 will be independent 
of their relative positions, provided their radial distance from 1 is not 
changed. We can, therefore, consider them coincident, and calculate 
the «ffect on 1 as in the single-phase case. We may consequently 
take the self-induction of a loop with the same current per line wire 
a8 in 1, halve it, and consider this the E.M.F. of self-induction acting 
in each of the line wires 1, 2, and 3 at right angles to the currents in 
those line wires. It is interesting to note that this formula will give 
the same result per line wire as if we calculate the self. induction 
of the inner of a concentric cable, the inner being of the same 
diameter as each core in the threo-phase cable, and the radius of the 
outer being the same as the distance between centres of the three indi- 
vidual cores, provided this dimension is large in comparison with the 
radial thickness of the outer oonduotor. 
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number of smaller capacities with wires containing resist- 
ance and self-induction, and I suggest it would be a subject 
of vast interest if someone would investigate this matter 
experimentally rather than mathematically. It is to be 


noted that since 27 is the wave length of the space wave 
a 


Q2rn 


in the cable, the velocity of propagation is ; when 


a 


dealing with such high frequencies that we can afford to 
neglect p, a—2 n~ Ax, and the velocity of propagation 


becomes, / i. miles per second. If A= 5 * 10, and «x 
K 


-'5 x 107$, J E = 63,200 miles per second, or approxi- 
K 


mately one-third the velocity of light — : 

There is still an important aspect of the subject of high 
potential rises in circuits containing distributed capacity, 
self-inductance, and resistance (and every circuit does to a 
greater or less extent) which I have not touched upon. I 
refer to the initial disturbances in such circuits when the 
potential at any one point is suddenly altered. The subject 
is a very difficult one to treat mathematically in at all a 
general manner; it must, therefore, be experimentally 
investigated. I doubt even if the oscillograph will be of 
much aid here on account of the extreme rapidity with 
which the phenomena take place. A most interesting 

per on this subject, entitled “Static Strains in High- 

ension Circuits and the Protection of Apparatus,” was 
read by Mr. Percy H. Thomas before the American Insti- 
tute of Electrical Engineers, Feb. 14, 1902, which is well 
worth study by all who are interested in the subject. 
I am under the impression (I hope I am mistaken) that 
the Proceedings of the American Institute of Electrical 
Engineers are not read on this side with the attention they 
deserve, and I will ask pardon for briefly explaining here 
the nature of the so-called “static strains " of which the 
above referred to paper treats. 

In Fig. 51, S represents a source of high potential (v); 
A B, a circuit or line of any nature at zero potential. At 
the instant before closing the switch, the potential is repre- 
sented by the full black line in Fig. 31. Now on closing the 
switch the line A B cannot, as we have seen, be instantly 
raised to the potential V ; in fact, at the moment of closing, 
the potential (assuming no spark occurs) all along the circuit 
would likewise be represented by the full line in Fig. 31. 
Instantly, however, the charge in the portion of the system 
S T begins to distribute itself over the whole system from S 
to B, the first effect being a tendency for the electrostatic 
charges in the neighbourhood of the switch to equalise 
themselves, resulting in a moderation of the steepness of 
the potential line, as shown dotted in Fig. 31. This 
potential “ front ” will then travel along the system to B, 
becoming modified as it proceeds, depending on the constants 
of the line and cireuit. The question is, what is the potential 
gradient at all parts of the cireuit as this potential front“ 
reaches them? It is a question of vast moment. Every- 
one who has worked much with high-tension motors 
and transformers will have experienced difficulty owing 
to the short-circuiting of turns and layers in a most 
curious way. I have seen the winding striped off 
high-tension motors, the insulation of which was punctured 
with innumerable pinholes. The normal voltage between 
turns is a perfectly definite quantity, and accounts 
in no way for the puncturing. But it is clear that if 
a potential front with a steep potential gradient traverses 
the winding, the potential difference between neighbouring 
windings or layers may be very excessive in comparison 
with that after the normal steady state has been reached. 
For example, if the distance a in Fig. 31 represents 
the length of two layers, it would be possible to have 
momentarily the full potential of the circuit across these 
layers. On switching a high-tension motor on to a circuit, 
both poles cannot be closed simultaneously. On closing the 
first pole we have the state of things already discussed and 
represented in Fig. 31. The potential front on reaching the 
dead end of the circuit is reflected back—there occurs, one 
may almost say, a “splash” of potential possibly analogousto 
the splash caused by a sea wave on reaching a boundary wall, 


and similar to the reflected waves we have already discussed. 
The same thing will occur on closing the second pole of the 
circuit, only in this case the height of the potential front 
will be twice what it was in the preceding case. It is, of 
course, difficult to say whether the atrain on the insulation 
is greater in this case than in the preceding ; in general, we 
may say that if the front extends over a distance of more 
than two layers of the winding, the strain will be deter- 
mined by the potential gradient. These potential fronts 
may be created at any point of the cireuit by suddenly 
altering the potential at that point —e.g., by short-circuit- 
ing, grounding, and the like. This is a subject which 
will amply repay auyone who will undertake a careful 
research. 

In conclusion, I would like to state how very powerful a 
weapon in experimental research Mr. Duddell’s oscillograph 
should prove. There are a vast number of investigations, 
of which the above are but unhappy samples, which would 
amply repay any experimenter to carry out. It is only given 
to mathematicians to see clearly with the mind’s eye the 
full physical interpretations of their symbols ; to ordinary 


engineers, such as myself, who make no pretensions to 


wielding the mathematical weapons, an optical investigation 
of such phenomena brings home in aclearer way than pages 
of mathematics what is really going on. I would suggest 
that the study of the effect of an arc on opening a high- 
tension circuit, what goes on in sparks, in so-called liquid 
capacities such as are used for starting single-phase motors, 
determining the hysteresis loops of transformer circuits 
from the load current and voltage curves, and a number of 
other equally interesting and instructive series of experi- 
ments which suggest themselves at once, would form the 
groundwork for most delightful papers. These subjects are, 
moreover, of the greatest commercial importance. Take, 
for example, the breaking of a high-tension cable circuit in 
air or in oil, and trace out the rises of potential in the two 
cases. At first sight one would think the air break would 
be best; it is not so, but quite the reverse. What effect 
has the air arc then on the circuit? I wish now to acknow- 
oe the very considerable help my former assistant, Mr. 
S. Blackley, has rendered me in connection with the oscillo- 
grams he reproduced. It has meant many a night till 2 or 
ó a. m., but after a hard day's work he has given up his 
spare time and devoted himself to the work with the spirit 
of an enthusiast. I wish also to express my indebtedness 
to Dr. Magnus Maclean for the help he has given me in the 
preparation of this paper. 


THE FALLER MECHANICAL TELEPHONE 
OPERATOR. 


BY FRANK C. PERKINS, 


One of the most interesting telephone inventions since 
the first discovery by Prof. Bell is that of the mechanical 
operator, or automatic telephone exchange switchboard, 
designed recently by Mr. Ernest A. Faller. The accom- 
panying illustration (Fig. 1) shows the original Faller 
mechanical operator designed for 100 subscribers, while 
Fig. 2 shows the latest form of business telephone and 
sender with dial for calling any one of 10,000 subscribers. 
There are two separate devices which are utilised in this 
system—the sender or signalling apparatus, located at the 
customer's home or business place, and the mechanical 
telephone operator, which is located at the telephone 
exchange. The sender consists of a small box containing 
a set of discs, on the periphery of which the figures 0 to 9 
are placed. Senders with four discs are thus capable of 

iving numbers up to 10,000, and five discs up to 100,000. 

he number of the subscriber desired is arranged on the 
face of the sender, and by turning a lever a series of 
impulses are sent over the line to the mechanical operator 
corresponding to this number. 

The accompanying Fig. 2 shows the new form of 
subscriber’s unit for the Faller mechanical trunking 
operator, which is applicable for exchanges up to a capacity 
of a quarter of a million subscribers. This latest design 
which is adapted for trunking is a most ingenious mechanism, 
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simple, positive, and practically infallible in its operation. 
The new operator consists of three sections, one above the 
other, and are termed the originator, the pilot, and the 
terminator. The total time required for a complete trunk- 
ing connection is frum three to four seconds, which is 
certainly remarkable and many times swifter than it can 

ssibly be accomplished by a manual exchange. The 
owest section of the machine, called the originator, estab- 
lishes a connection between the subscriber and the trunk, 
A, the pilot or next section above then establishes a con- 
nection between trunk A and trunk B, and the terminator, 
or top section, makes connection with the subscriber 
called. The originator consists of the switchboard, the 
movement, and the clearing-out device. The pilot also 
includes the switchboard movement, a clearing - out 
apparatus, and a group signal selector, while the 
terminator has, in addition to the switchboard mechanism, 
clearing-out device, and signal selector, a ringing apparatus. 
The new mechanical operator of the Faller Automatic 
Telephone Exchange Company, while adapted for exchanges 


Uess 
* 


Fic. 1. Faller, Mechanical Operator for Small, Exchanges. 


up to 250, 000 subscribers, is much lighter, smaller, and more 
compact than the original form, and much cheaper in con- 
struction. The ringing signal at the called subscribor's 
instrument is repeated four times at regular intervals, and 
if the subscriber does not answer, the connection is cleared 
out, but if the subscriber answers, the ringing stops and 
the talking battery is thrown in immediately, no time being 
lost. As soon as the conversation is ended, the clearing-out 
magnet, with its parallel resistance, clears the line. It is 
claimed that this apparatus adapts itself to the present 
central energy system or common battery system in a 
most satisfactory manner, while it totally eliminates 
the large force of manual exchange operators, the toll 
service alone requiring a manual operator for long-distance 
messages. 

The following interesting data are given by Dr. J. W. 
Chisholm, president of the Faller Automatic Telephone 
Exchange Company, to the large number of telephones now 
in use in the United States, the number of operators, and 
the cost of operation of the manual telephone switchboards. 
From about 550,000 telephones in use eight or ten years 


and expansion of the business now going on daily. 
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ago, the business has increased, by means of an open 
market and competition, to about 44 million telephones in 
use in the United States at present, with rapid iren e 

e 
number of operators in the telephone. exchanges of the 
United States is said to be about 35,000. At a low 
estimate their salaries average 25dol. per month, or 
104 millions annually, not including heavy expenses in 
cities for rooms, etc., in telephone buildings, for the use 
of the operators. The annual outlay for new telephona 
exchanges and for additions to and renewals of old 
ones runs also into many millions of dollars, manual 
exchanges being very costly, especially so on account 
of the “multiple” feature of construction. These, the 
two most onerous and burdensome charges in the tele- 
phone business, cannot be gotten rid of by the present 
universally-used multiple system," as they form an 
inherent part of it, as (1) it must have human operators, 
and (2) it must have multiple construction, with continually 
increasing cost. The great commercial value of this inven- 
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tion will, therefore, be at once apparent. It will not only 
dispense with the human operator, but will simplify 
exchange construction amazingly and reduce the cost 
50 per cent., thus making practicable the two greatest 
economies possible in the telephone business, and it is said 
to be the only system by which very large exchanges can 
be made commercially practicable. 

The multiple system of telephone exchange has now 
increased in its efficieney and reached a high degree of 
perfection. It has also increased in cost, and as the 
number of subscribers grows the expenses of operating and 
maintenance increase in a much greater proportion than 
the number of customers. A system is, therefore, 
demanded which will cut down the heavy expenses, at 
the same time serving the public better by giving much 
quicker service. This new mechanical operator makes 
connections the moment the signal is received, as does the 
cord, plug, and jack of the manual exchange system, 
rendering unnecessary multiplied connections. There seems 
to be every prospect of its playing an important part in 
solving the problem which telephone men are looking for 


THE ELECTRICAL ENGINEER, JUNE 19, 1908. 


918 


with hope—namely, the elimination of the human telephone | the number of subscribers. Lastly, the great cost of con- 


operator. 

In a recent report on the Faller mechanical operator by 
Mr. William J. Hammer, of New York, he gives the following 
disadvantages of the manual exchange system: The heavy 
disbursements for salaries of operators. Operator and 
others at exchange can listen to subsoriber's conversation, 
and, whereas this is not to be feared to any great extent 
in large exchanges, it has been found that the absolute 
privaey ensured by the automatic exchange is highly 


appreciated by the subscribers. One is frequently cut off 


in the middle of a conversation. Considerable time is 
consumed in giving the operator the number, and having 
same repeated by her. Frequently the subscriber has to 


repeat the number several times, due either to his or her 


speaking indistinctly, or speaking too far from or too near 
to the transmitter, or due to interference of other sounds. 
Interference from other subscribers cut in on lines. It is 
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Fra. 2. —Subscriber's Telephone and Sender, 


not an uncommon practice where there are troubles at the 
switchboard—possibly, also, where there is congestion during 
rush hours—for the operator to report line busy, and stave 
off temporarily a calling subscriber. I know of a gentle- 
man who was recently told repeatedly that the party he 
called was busy, and on going to that party’s office was 
told that his telephone had not been used up to that time 
on that day. The reason why the multiple boards 
deteriorates several times as fast as the balance of the 
installation, lies in the fact that everything has to be 
sacrificed to consideration of space. 
is expected to cover a section of board 30in. each side of 
her. The length of reach of the human operator is 
limited, but this is not the case with the mechanical 
operator. A well-known telephone authority says: The 
allowance for depreciation should not be less than 10 per 
cent. on the switchboard.’ It is a fact well understood 
that as the number of subscribers connected to any manual 
or automatic exchange increases, the expense of operating 
and mainténance increases in far greater proportion than 


A telephone operator 


struction caused by multiple sections.” 


It is stated that the special classes of service often found 
in telephone practice may be well taken care of by the 
mechanical operator in the following manner: for toll con- 
nections a special number is designated on the sender, and 
the toll operator is called up the same as any other 
subscriber, and the long-distance party is obtained in the 
usual way. As in the manual exchange practice, the toll 
operator could take care of restricted service in the usual 
manner by declining to give any outsider long-distance 
connection without proper identification. The usual 
appointment calls can also be made with the toll clerk. 
The automatic pay station service can easily be adapted to 
the mechanical operstor, with nickel-in-the-slot attachment, 
the money being returned if the subscriber called does not 
answer. It is also claimed that the four-party line selective 
ringing service can also easily be given if desired. 

he following advantages of the automatic system over 
the manual system of telephone exchanges were given by Mr. 
William J. Hammer in his recent paper before the American 
Institute of Electrical Engineers on “ An Automatic Tele- 
phone Operator”: It is applicable to any exchange of 
any size. ‘It is also applicable to the present standard 
central energy system. It is applicable to any commercial 
telephone, and to the present arrangements of circuits 
met with in standard practice. The total elimination of 
the multiple principle from this system makes it possible 
to sub-divide the exchange into several separate local 
exchanges together, forming a large city system, and this 
without destroying the principle of unity in the system 
and without decreasing the speed of connection. In this 
manner & great economy in line construction and main- 
tenance is effected. It employs the usual protective devices 
of lightning arresters, heat coils, etc. It gives a prompt 
service, the total time taken to reHably transmit a trunked 
signal of four figures is about three-fifths of a second, and 
the average time to secure connection is found to be from 
52 to 4 seconds. It will give a more reliable service, and 
with equal efficiency at all times. Unlike the human 
operator, it is never impatient or impertinent, and does 
not become fatigued or ill, and not drop in efficiency 
under stress of the rush hours. The saving of space 
occupied by this exchange will be very great, as com- 
pared with the space required for a multiple manual 
system. I am informed that the lowest calculation for 
space in cities is, about 1,000 square feet per 1,000 sub- 
scribers, giving, say, 10,000 square feet for a 10,000-line 
exchange, and this a very conservative estimate. In con- 
trast, itis claimed that 100 machines of 100 lines each, 
with sufficient laneways between each machine both 
ways, of, say, 2ft., and a centre lane of 3ft, would only 
occupy 62ft. by 55ft, or, in all 3,410ft. It will 
do away with a large corps of skilled attendants at the 
switchboards, eliminating one of the heaviest expenses 
attendant . upon the telephone industry. It will 
do away with a percentage of employés necessary to 
keep the centralstation cables, wires, and appliances in 
eondition, and lessen the cost of inspection and main- 
tenance. It is claimed that it can be installed in large and 
medium sized exchanges at 50 to 40 per cent. less cost 
than the present multiple exchange system, and that the 
contacts in, say, a 10,000 exchange would be 80 to 90 per 
cent. less in number than in a multiple exchange. It is 
possible to add at any time groups of 100 very easily 
without disturbing the existing installation, and these 
inerease from time to time in proportion to the demand. 
It would show much more nearly in a direct ratio an increase 
in expense of operation and fixed charges with the inerease in 
the number of subscribers than would be possible with the 
manual exchange, which, as is well known, increases out of 
all proportion to the increase in the number of subscribers. 
It will do away with employés' dressing, dining, and read- 
ing rooms, clothes’ lockers, infirmary, matrons, etc., as well 
as considerable expense for ventilating plant, lighting, and 
other sanitary arrangements necessitated by the usual 
crowding together of a large number of human operatora 
in modern exchanges. It permits of a large number of 
subscribers calling simultaneously without producing con- 
fusion, the calls being stored up and brought into com 
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munication with the exchange in numerical rotation. It 
requires a single piece of machinery for 100 lines, in contra- 
distinction to the majority of automatic exchange systems, 
which require one machine to perform the switching for 
each subscriber’s line. A most important feature is that it 
does away with the cords and multiple connections, and 
as the ground or drop connection is broken when 
the subscribers carriage leaves its position of rest, 
a perfect balance of circuits is ensured, and the abso- 
lute isolation of each pair of communicating subscribers. 
It gives a continuous trouble test, instantly throwing any 
line in which trouble has developed, either inside or outside 
the exchange, into communication with one of the lines, 
which may be the wire chief's. A permanent record is 
also made of these troubles. It requires no batteries and 
no extra circuits at subscriber’s stations as in all other 
automatic systems. It does not necessitate the subscriber’s 
waiting to hear the operator ask ‘number,’ and repeat 


same to prevent error, thus saving the subscriber’s time on 
each call. It provides a ‘sender’ which is fool proof,’ it 
being locked when operating, preventing further inter- 
ference until signal is sent and properly received at the 


central exchange. It does not require extra wiring, or 
even cutting of subscribers lines in order to instal 


the sender, there being no mechanical connection of 


any kind between the subscribers instrument and the 
sender, and the sender may be placed at the sub- 
scriber’s telephone or at any convenient point. It is 
only necessary to connect it in parallel across the existin 
line grounding the third binding post of the sender. It 
necessitates no multiplicity of idle wires crowding and 
complicating the working space, as in other exchanges, 
which amounts at times to 25 per cent. or more. It requires 
but a single-power driven pulley. It embodies no parts 
operating at excessive speeds in the original type of 
machine, the driving shaft being run at but 250 revolutions 
er minute, with the operating parts driven by double- 

k gearing at from 12 to 15 revolutions per minute. 
It 0 in the mechanism of the original form 


but four cams on a single shaft, each acting upon 


rollers, a single cam controlling all movements, with 
the exception of the ringing controller. In the new 
type of ‘operator,’ ‘sun and planet 
place of the four cams in the origi 
employs a single carriage with a connecting rod for each 
subscriber at central. It provides a set of metal rods 
exactly corresponding to the connecting rods of the manual 
exchange in place of a imd number of contacts consti- 
tuting a multiple of all the lines in the exchange at each 
‘selector,’ which is a predominant characteristic in all 
other automatic exchanges. It is substantially built, with 
comparatively few wearing parts and no telephone cords, 
plugs and jacks, line drops, lamps, relays, etc., to wear out, 
the cords being s edu" troublesome and expensive. It 
requires but two operating batteries, no matter what the size 
of the exchange may be. One battery furnishes current to 
the switching apparatus, the other for conversation. Some 
automatic systems employ several batteries at the exchange, 
and, in addition, a local battery at each subscriber’s station. It 
uses less current than the present multiple boards, as only 
1 per cent. of the circuits of the exchange when idle 
receives any current at all, and that for but a fraction of a 
second. In some automatic exchange systems the current 
is very considerable as com with the maximum 
requirements of the exchange. It makes and breaks every 
contact by power. No contact in the exchange is made or 
broken by means of an electromagnet (on the principle of 
relay), not a single relay being employed on the machine. 
It can co-operate with manual exchanges, and can call and 
be called by such exchanges. It can be completely wired 
in sections at the factory, with the single exception of the 
B' trunks; and at the place of installation it is only 
necessary to connect the B' trunks to the ‘terminator,’ 
and to connect each subscriber's line once, a 5 
which is not possible in any installation employing the 
multiple ns It employs large contact surfaces. It 
handles all calls, no matter how many subecribers call at 
once. It es à 5 circuit at all times, 
having no multiple branches or taps. This is impossible 
with the manual or with automatic systems generally.” 


— 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 


‘any sketches (which must be in ink) sent in is considered 


when EE the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

595. Suppose a bipolar continuous-current dynamo to be excited with 
an alternating current so that any one conductor on the armature 
is always moving in a field of the same polarity, would the 
machine generate any E.M.F. F. C. P. 

594. It is frequently stated that induction motors having short- 
circuited rotors can be started up with normal full-load torque, 
and about one and a quarter times full-load current, by means of 
an auto-transformer. As an auto-transformer is merely a means of 
supplying the motor with an 5 voltage lower than that 
of the line, how is it possible to do so? From the writer's experi- 
ments, it appears that whether the impressed voltage is reduced 
by an auto- transformer or a non-inductive resistance, the starting 
torque with full-load current is only one-eighth full-load torque, 
and in order to get full-load torque it has been necessary to get 
about four times the full.l current through the motor. 
N.B.—The question relates only to motors having so-called 
‘‘ squirrel-cage rotors.” —J. A. 


ANSWERS. 


Question No. b86.—Describe, with sketch, what is the best method for 

icking up sick cells in a battery, hospital cells, or milking 

ter; and what are the advantages and disadvantages of the 
trolley-wire and flexible-lead systems? 


Best Answer to No. 586 (awarded 105.).—A milking 
booster is to be preferred to hospital cells for picking up 
sick cells in a battery, for the following reasons: A wider 
range of regulation is obtainable with a booster, and the 
d bee can be effected more 5 and easily with 
a booster than with hospital cells. If hospital cells are 
used, a regulating resistance will have to be inserted in 
the circuit in order to control the current in the sick cell ; 
this waste of energy is avoided with a booster, as only the 
current required need be generated. The life of a milkin 
booster set would be considerably longer than that o 
hospital cells, and for the same capacity the capital cost 
of hospital cells, with the necessary switches and regulat- 
ing resistance, would be greater than the cost of a booster set. 


& 


Fig. h 


Fig. 1 shows the connections for à milking booster uwed 
with the trolley wire system. M is an ordinary shunt 
motor driven from the main supply and coupled direct to 
the milking booster, B. The idis B, is connected to 
the trolley wire, T W, through the switches, S S. An 
ammeter, A, is put in the booster circuit, and a voltmeter, 
V, across its terminals at S S. The cell to be milked is 
first of all connected up to the trolley wire by means of 
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the leads, L L, which are fitted with sliding contacte, S C, 
to hook over the trolley wire. The leads, L L, are generally 
lashed to a long wooden handle so that they can be put on 
and taken off the trolley wire from the floor level. Con- 
nection must always be made to the cell and to the trolley 
wire, T W, before the switches, S S, are closed, and these 
switches must always be opened first in shutting the milk- 
ing set down. If these precautions are not taken, burnt 
contacts at the cell and the sliding contacts and trolley 
wire will result. The trolley wire system is very handy ; 
two wires are run over the tops of the cells and between 
the rows, 80 that connection can be made to cells on either 
side. This system, however, is more expensive to instal 
than a flexible-lead system, as the trolley wire must be 
soundly put up and well insulated; also in a battery 
which is properly looked after provision need not be made 
for milking more than two cells at once, so that the 
number of flexible leads required is very small. The 
trolley wire is also subject to corrosion on account of the 
fumes given off by the cells when charging. No. 4 cell is 
shown being milked. 

The flexible-lead system is shown in conjunction with 
hospital cells in Fig. 2. Cells Nos. 1 and 2 are the 
hospital cells, the others belong to the main battery. A 
lead, Li, is run from the positive of No. 1 cell through an 
ammeter, A, and a regulating resistance, R R, to a switch, 
S, which makes connection with one flexible lead, F L. 


Another lead, L,, is run from the negative of cell No. 2 
through switch, SI, to the other flexible lead, F Li. These 
v9 
222 
Syren 
ARM 


two leads are shown connected up to cell No. 5, which is 
being milked. In starting to mi 
leads must always be connected up to the cell first, and 
then the main switches closed with all resistance in circuit. 
The main switches, S, S., should always be opened first on 
ceasing the milking. The switch T S is a throw-in 
switch for putting the milking cells in the main battery. 
When the switch Is on contact Ci, only the main battery 
is in circuit with the switchboard through lead LS. On 
putting the milking cells in circuit with the main battery 
switch, S W, is first closed, and then the switch arm, S A, 
moved on to contact C, or C, as is desired. Switches 
SW and TS should be interlocked so that S W is closed 
just before S A leaves C,. The switch arm is split up the 
middle, and is shown in Fig. 3. The half of the switch 
numbered 2 does not break contact with C, till the half 
numbered 1 has made good contact: with C, ; the spring, S, 
is of high resistance metal to prevent a heavy short bein 
ut on the cells whilst the switch arm is in contact wit 

Ci and C, at once. The two halves of the switch arm, No. 1 
and 2, are insulated from one another, as shown in the plan 
of switch arm (Fig. 3). 

The booster has been shown in connection with the 
trolley wire system merely for convenience, and it is not 
intended to imply that either it is tied to the trolley wire 
system, or that the hospitai cells must be used with the 
flexible-lead system.—W. T. W. 


SUNDERLAND ELECTRICITY ACCOUNTS. 


The total capital expenditure of the Sunderland elec- 
tricity department up to March 31, 1903, as shown by the 
accounts just issued, amount to £266,635. Herewith are 
given abstracts of the revenue account, balance-sheet, and 
statement of electricity generated, sold, etc., for the past 
year. 


a sick cell the flexible 
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REVENUE ACOOUNT. | 
; Generation of Eleotricity. £ s. d. 
Ooal or other fuel... . . . £7,006 16 8 
Oil, waste, water, and stores 809 2 
CCC 2,527 7 6 
Repairs and maintenance 1,666 7 
12,010 15 11 
5 x electrici VV E 3 E 
ttending and repairs to publio lamps ........................ 
Rents, rates, and taxes . 2,623 0 8 
M ment expenses "rnm ... 2,576 16 9 
Special charges—insuranoeS ........ eee 409 6 2 
18,508 14 11 
Amount carried to net revenue account. . 12,815 15 2 
£31,324 10 1 

Cr. £ 
Sale of currrent per meter OO ᷣ 4 28,673 711 
Püblic lighting c cisencacsedumacancitentses 2,161 13 2 
Rental of meters and other apparatus . 425 10 1 
Renta receivable ............uesesossssossssosoossesssossesososssess 51 18 10 
Charging batteries ............ eee m nne 15 
Deposit fees forfeited ..................... V Z Z .. 5.50 

£31,524 10 1 
BALANCE-SHEET. 

Dr. Liabilities. £ s. d 
Capital account - amount borrowed, less repaid . 206,610 0 0 
Sundry oreditors for material supplied........................ 1,229 9 8 
Balance due to treasurer .......cccccccccsscccccccessescceccecesees 9,320 19 6 

£217,160 9 42 

Cr. Asseta. £ 8. d. 
Capital account—amount expen dee ᷣ 204, 575 9 9 
Stores on hand, March 31, 1905 ...e 741 8 9 
Sundry debtors for current supplied ........................... 9,275 16 5 
Amount advanced for incidentals ..................... 4ãñ 20 0 0 
Sinking fund—balance invested................. ......... ..... 49 4 4 
Revenue account—exocess expenditurre . 399 10 11 

£217,160 9 2 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B. T.Uuẽ·ᷣᷣmP VD eene 3,148,369 
Public lamps........................ 295,400 

Quantity ial Tramwa ye . 1,335,660 | 2,848,285 
Private consumers by meter... 1,217,225 

Quantity used on works ee 128,849 

Total quantity accounted fool . 2,977,132 

Quantity not accounted for...................... eee 171,257 

Number of public lamps.................... . . 156 

Total maximum supply demanded (kilowatts) ............... 1,820 


EALING ELECTRICITY ACCOUNTS. 


The accounts of the Ealing electricity department for 
the year ended March 31, 1903, show a total expenditure 
on capital account to that date of £137,548. Abstracts of 
the revenue account and balance-sheet are appended. 

REVENUE ÁCCOUNT. 


Dr. Generation of Electricity, £ s.d, 
Coal or other fuel q . ã E £4,299 19 10 
Oil, waste, water, and stores 301 9 3 
Wages at generating station.... q 755 8 1 
Repair, etc., of buildings and plant......... 454 1 2 
5,808 18 4 
Distribution of Electricity. 
Repairs and renewals of main. 65 4 
Repairs, etc., of transformers, etc. ......... 19 12 1 
Repairs and renewals of apparatus ......... 86 11 11 zi 
—— 1 4 
Attending and repairs to public lamps . 175 6 3 
Renta, rates, taxes, and 5 FFF 328 6 
ment Expenses. . 
Engineers’ salaries ........................... A 440 410 
Accountant and clerical staff.. 322 8 0 
Salaries of meter readers . 2017 7 
Salaries of collectors ..........................- 100 0 0 
Stationery and printing.. . 65 7 3 
General establishment charges 78 16 11 
— 1,027 14 7 
7,609 9 10 
Balance carried to net revenue aooο⏑“,ju t eese 10,215 5 6 
£17,724 15 4 
; £ . d. 
Bale of current less allowance 2 ã . ⁊ 13,701 11 5 
Attending and repairs as per confra O . 178 6 3 
Rental of meterrrr s 4 tano 661 15 7 
Publio lighting gs au iva es octo Cen EDT EE 5,135 14 7 
EBL ODBFROE ies ica video dX Fe Ln EM a EN ERNEUT OLI AS Rea 131 18 5 
inimum charges, w... s.s sase %%% ͤ — € 22 9 1 
£17,724 15 4 
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". BALANCE-SHERT. 


Dr. Liabilities. £ s.d. 
Value of land appropriatedUU UP . . . 1,000 0 0 
Mortgage debt, less amount repaid ........................... 101,656 11 1 
Treasurer's overdraßllIkbIßnn . 8,684 19 5 
Due to business manager on wages account 19 6 1 
Consumers’ deposits——-[G UP PU: . . . " 16 12 0 
Amount received from rates nnn 4845 "7 9 
Sundry creditors ..................... FCC 13,144 10 8 
Reserve for instalments of principal acorud 368 13 8 
Reserve for bad debts, less written off ........................ 129 11 0 
Amount of loans paid off ———U UH 13,736 9 6 

£143,630 1 0 

Or. Assets. £ s. d. 
Amount expended for works 137,648 14 4 
Stores on hand, March 31, 1905...............................-. 348 6 4 
Sundry debtors for current supplied ........................... 4,437 11 7 
e . 1,167 15 0 
Cash in hand sescessenceees o 15 8 7 
Insurances paid in advance——ꝛw . 14 8 2 

£143,530 1 0 


—————— 
DEVONPORT ELECTRICITY ACCOUNTS. 


We give herewith abstracts of the revenue account and 
balance-sheet of the Devonport electricity department for 
the year ended March 31, 19053. 


REVENUE AtccoUNT. 


: Expenditure. £ s. d. 
Generation of electri cite . 5,249 7 10 
Distribution of eleotricit i . 60 11 10 
Attending and repairs to publio lamps...................... 5 91 8 9 
Rents, rates, and taykeeeeeeeeeeeeee 337 19 3 
Management expenses FFF 788 7 2 
i ß K REENE ori AA 85 19 6 
Insane. HQ 75 14 5 
Discounts allowed t . 25 11 10 
Balance, being gross profit for yea er 2,895 411 

| £9,610 b 4 

Cr. Income. £ s.d. 
Bale of euren 3 9,441 11 9 
Moter rens 8 Şi 98 10 7 
Other rents ———— 68 1 0 
Testing meters ........ VCC ˙ dua Er ERU UR QUE UUs quis 220 

£9,610 5 4 
BALANCE-BHEET. 

Dr. Liabilities. £ s.d. 
Mortgage de ——— 72,663 3 7 
Cash overdrawn and sundry creditors .. ..................... 24,761 4 6 
Balance, being excess of assets . 183 19 0 

£97,608 7 1 

Cr. Assets. £ s.d. 
Total expenditure for worrnrKk e . 88,149 1 0 
Discounts on stock and issue expenses ................. ese 4,716 3 7 
Stock redemption fund—eash and investments 2,662 13 9 
Electricity enk An o eed Yen eie tuens 1,526 7 4 
Bundry debtors ß Erste SEXE PEE E COMES 49 11 8 
Stores on hand f aen pie saab PEN EE ES 504 9 9 

£97,608 7 1 


APPOINTMENTS VACANT. 


Commercial Assistante. See advertisements. 

Shift Engineer, Battersea Council, £104 per annuin, June 30. 

Switchboard Attendants (2), Portsmouth Corporation, 22nd inst. 

Clerk of Works or Inspector, Derby Corporation tramways, 
June 22, | 

Estimatiog Assistant, (Glover's, Trafford Park, Manchester. See 
advertisement. 

Electrical Engineer, fur a large e'ectro-technical institute. See 
advertisement. 

Clerk, Henley's Telegraph Works Company, Limited, 27, Martin’s- 
lane, E. O. Ses advertisement. 

Travellers, l'h:illips Machine Syndicate, Limited, 794, Salisbury 
House, E. O. See advertisement. 

Junior Draughtsman, in a Corporation tramway office, 308. per 
week, June 26. Bee advertisement. 

Shift Engineers (3), Reading Corporation Tramway Pos er Station, 
55s. per week, June 24. See advertisement. 

Arc Lamp Trimmer, 303. per week, June 19. Engineer and 
Manager, 27, Oshorn-street, Whitechapel, E. Sce advertisement. 

Assistant Electrical Engineer, Melbourne, £300, rising to £450. 
Applications to Agent-General for Victoria by July 6. See advertise- 
ment. 

Ohief Assistant Electrical Engineers, Hastings Corporation, 
£120 per annum, June 22. Harland and Wolff, Belfast. See adver- 
tisements in last issue. 


| the year was 7,123,720 kilowatt-hours. T 


ment with C. 
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COMPANIES’ MEETINGS AND REPORTS. 


WEST AFRICAN TELEGRAPH. 


The report of the West African Telegraph Company, Limited, for 
the year ended Dec. 31, 1902, presented to the meeting on the 
18th inst., shows a revenue of 970,399, against which £19,991 is 
charged for ordinary expenses, £8,683 for expenditure arena i to 
repairs of cables, etc. After providing £454 for income tax, there 
remains a balance of £41,269, to which is added £311 brought from 
the preceding year, making a total available balance of £41,580. 


WAYGOOD AND OTIS. 


The report for the year ended March 31 last states that profits, 
including £5,698 brought forward from last year, amount to £52,282. 
The directors recommend s further dividend at the rate of 15 per cent. 

r annum for the six months ended March 31 last, making, with the 
interim dividend already paid, 9 per cent. for the year on the ordinary 
5 which will require £7,985, leaving a balance of £4,949 to carry 
forward. ! 


RAND CENTRAL ELECTRIC WORES. 


The report of the Rand Central Electric Works, Limited, for 1002, 
shows a gross profit of £14,188, and, after deducting the amount of 
£11,950 set aside for depreciation, there remains a net · profit of 
£2,238, which reduces the debit balance of £25,231 brought forward 
on Dec. 31, 1901, to £22,993. The total power distributed during 

bs total revenue from all 
sources was £52,964, as against £8,529 for about three months of 
1901, and the working expenses, including depreciation, to £50,725 
as compared with £26,809 for the preceding year. The receipts 
derived from the supply of power aggregated £52,469, as against a 
retenue of £7,869 from the same source during 1901. 


Sm en | Ve, meme — 


NEW COMPANIES REGISTERED. 


Electric Turbine Gas-Retort Charging and Discharging 
Com , Limited.—Capital, £10,000. Objects: to adopt yh 
ments (1) with La Compagnie Parisienne d'Eclairage et de Chauffage 
par Le Gaz, and (2) with Whessoe Foundry Company, Limited, to 
acquire any patents, inventions, licenses, concessions, or grants relat- 
ing to the working, charging, or discharging of gas or other retorts, etc. 

Pheonix Dynamo Manufacturing Company, Limited. —Oapital 
£60,000 in £1 shares. Objects: to acquire the business of eleotrical 
engineers and contractors carried on as the Phenix Dynamo Manu- 


| facturing Company at Thornbury Works, Bradford, and certain petent 


rights or benefits in existing inventions in relation to electrical 
dynamos, motors, or other machines or apparatus, to adopt an agree- 
B. Crawshaw, and to carry on the said business and that 
of mechanical, hydraulic, gas, mining, and general engineers, elec- 
tricians, produce storers, distributors, and suppliers of electricity, etc. 

Engineering Contract Corporation, Limited (£7,657).—Capital 
£3,000. Objects: to carry on the business of ironfounders, electrical 
and mechanical engineers, electricians, suppliers of electricity for light, 
heat, motive power, etc. Registered office: 36, Lombard-street, E.O. 


—ä—ä TS RE ST) 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 


Tynemouth.—The Corporation invite tenders for 100 meters. 
Tenders by June 22. 

Batley. The Corporation invite tenders for feeder panels, booster, 
etc. Tenders by July 3. 

West Ham.—The Corporation require tenders for cables, ete., by 
July 14. See advertisement. 

Darlaston The Urban District Council invite tenders for wiring, 
etc., of the town hall. Tenders by June 29. 

Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Tenders by Oct. 21. 

Hornsey.—The Urban District Council invite tenders for venti- 
ae fans and wiring and fittings for electric light. Tenders by 
uly 6. 

Pietermaritzburg.—The Corporation invite tenders for cables, 
telephones, etc. Tenders to Messrs, Ford Bros., 12, Southampton- 
strect, Fitzroy-square, by Julv 6. 

Madrid.—The Post and Telegraph Department require tenders for 
making a telegraph conrection between Oviedo, Gijon, and the port 
of Juan de Nieva. Tenders by June 26. 

Madrid.—The Post and Telegraph Department require tenders for 
the laying of a telephone from Oviedo to Gijon. The maximum 
subsidy will be 460 pesestas per kilometre. "Tenders by June 25. 

Edinburgh.—Tenders are required for the electric lighting of 
Leith-walk School Brunswick-road. Specifications may be obtained 
from Messrs. Buchan and Hogarth, 67, George-street. Tenders by 
25rd inst. 

Alford (Lincs.).—The Urban District Council require tenders for 
lighting the town with gas or other light from Aug. 14, 1903, to 
May 14, 1904. Tenders to be sent to Mr. E. H. Sergeant, clerk, - 
Alford, by 23rd inst. 
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Lisbon,—The Public Works Department require tenders for the 
construction of lm. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca; (2) Oberer Minho, Braga-Monqao ; (3) Braga- 
Guimaraes. Tenders by Aug. 1. 

Govan. -—The Town Council invite tenders for steam-piping, feed- 

iping, electric feed pump, etc. Particulars may be obtained from 

. T. C. Parsons, burgh electrical engineer, Helen-street, Govan. 
Tenders by June 29. See advertisement. 


Manchester.—The Electricity Committee invite tenders for the 
supply and delivery of two groups of three single-phase transformers 
of 60 kw^ each phase, constituting two complete 180-kw. star-connected 
three-phase transformers. See Md erem Mit 


Burma.—The Locomotive and Carriage Superintendent of the 
Burma Railways Company, Limited, Insein, Burma, require tenders 
for an electric installation. Full iculars, eto., may be obtained 
from the superintendent. Tenders by June 26. 


Swindon.—The Corporation invite tenders for the wiring of tech- 
nical school. Specification, etc., may be obtained on application to 
Mr. J. G. Griffin, electrical engineer, Electricity Works, Swindon. 
Tenders by July 1 at noon. See advertisement. 


Colchester. —The Tramways Committee invite tenders for provid- 
ing materials and the carrying out of works in connection with the 
Corporation electric tramways. Particulars may be obtained at the 
Borough Engineer's Office. Tenders by June 22. 


West Ham.—The Council invite tenders for the construction of 
corrugated iron tramcar sheds, West Ham-lane, West Ham, E. Par- 
tieulars may be obtained from Mr. John G. Morley, borough engineer, 
Town Hall, West Ham, E. Tenders by June 28. 


St. Panoras.—The Guardians invite tenders for the wiring and 
fitting of the infirmary, Specification, etc., can be obtained on 
a abr at the office of the Guardians, Town Hall, Pancras-road, 

. Tenders by July 2 noon. See advertisement. 


Stepney.—The Electricity Committee invite tenders for the supply 
of meters and demand indicators. Specification, etc., may be obtained 
from Mr. Wm. C. P. per, engineer and manager, 27, Osborn-street, 
Whitechapel, E. Tenders by June 22. See advertisement. 


Réchdale.—The Corporation invite tenders for the supply of steel 
tramrails, tiebars, bolts, and nuts, joint and soleplates, points and 
crossings, etc. Particulars can be obtained at the office of Mr. S. 8. 
Platt, M. I. O. E., borough surveyor, Town Hall. Tenders by June 22. 


Shaughai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 51, 1903, to Secrétariat de 
la Municipalité Fraugaise de Shanghai. Particulars may be obtained 
rom l'Office National du Commeroe Extérieur, Rue Feydeau, 3, 

aris. 

Wood Green. — The Urban District Council invite tenders 
(Contract No. 1)for supply and laying of underground mains, road, 
work, etc. Full pe-1eulars may* be obtained from Mr. J. W. 
Britton, clerk of the Oouncil. Tenders by June 24. Seo advertise- 
ment. 

Hull—The Electric Lighting Committee invite tenders for the 
supply and erection of steam-pipes, etc., at their Sculc-ates-lane 
Generating Station. Specifications, etc., may be obtained from the 
City Treasurer, Town Hall, Hull. Tenders by June 25. See 
advertisement. | 

— The Electricity Committee invite tenders for the supply 
of Conradty arc lamp carbons. Specification, etc., can be obtained on 
application to Mr. Wm. O. P. Tapper, engineer and manager, 
27, Osborn.stteet, Whitechapel, E. Tenders by June 22. See 
advertisement. 

Dewsbury.—The Electricity Committee invite tenders for the 
supply, delivery, and erection of one Lancashire boiler. Spcoifica- 
tion, eto., can be obtained from Mr. R. H. Campion, borough electrial 
engineer, Bradford-road, Dewsbury. Tenders by July 1 noon. Sce 
advertisement. 

St. Pancras.—The Borough Council invite tenders for the supply 
of about 350,000 carbons of various lengths and diameters for 12 
months. Specifications, etc., can be obtained at the Eleotricity 
Department Offices, No. 57, Pratt-street, N. W. "Tenders by July 14 
at noon. See advertisement. 

Coventry.—The Corporation invite tenders for the supply and 
erection of pipework, economiser, coal-conveying plant, stokera, and 
sundries, for the electricity works extensions. Specification may be 
obtained from Mr. Joseph A. Jeckell, engineer and manager. Tenders 
by 10 a.m. on July 2. See advertisement. 

Aberdeen.—The Tramways Committee invite tenders for the 
electrical equipment of their Torry route of tramways, comprising the 
supply and laying of cables and erection of overhead gear. Specifica- 
tions, etc., may be obtained from Mr. J. Alex. Bell, city electrical 
engineer, by 30th inst. at noon See advertisement. 

Sheffüeld,—The Electric Light Conimittee invite tenders for the 
12 months’ supply and delivery of cables. Particulars may be 
obtained frem Mr. 8. E. Fedden, general manager and engineer, 
Sheffield Corporation Electric Supply Department, Commercial-stre t, 
Sheffield. Tenders by June 25. See advertisement. 

Rochdale.-—The Corporation require tenders for supply, delivery, 
and erection of steel poles, section boxes, and the overhead equipment 
for the Corpor:stion tramway system. Specifications, etc., may be 
obtained from Messra. Lacey and Sillar, 78, King-street, Manchester, 
and 2, Queen Anne's-gate, Westminster. Tenders by 25th inst. 

Leek.—The Urban District Council invite tenders for the supply 
and erection of switchboard and connections, balancing transformer 
and motor-generators, storage batteries, and travelling crane. The 
specifications, plans, etc., can be obtained from Messrs, Burstall and 


“Monkhouse, 14, Old Queen-street, Westminster, S. W. Tenders by 


12 noon on July 9. 

Sheffield. — Tenders are required for superstructure of engine-room, 
.pump-room, and boiler-house above ground-floor level at the new 
electric power station, Club Mill-lane, Neepsend. Particulars may be 
‘obtained from Mr. S. E. Fedden, general manager and engineer, Cor- 
‘poration Electric Supply Department, Commercial-street, Sheffield. 
‘Tenders by 10 a.m. on 30th inst. 

Launceston (Tasmania) — The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Speeifica- 
tions, etc., may be obtained on appl‘cation to Mr. William Corin, 
city electrical engineer, Launceston, Tasmania, or to Messrs. John 
Terry and Co.. 7, Great Winchester-street, London, E.O. Tenders 
by Sept. 28. Ses advertisement. 

Sydney. N.8. W.—Tenders are being invited by the Rsilway Com- 
missioners for New South Wales for an additional generating s+t 
of 1,500 kw. for their tramway power station. Tender may be sub- 
mitted for either reciprocating or turbine engines. Full conditions 
for tendering are expected to be available at the office of the Agent- 
General for New South Wales, 9, Victoria-street, S. W., early in Jul y- 

Tenders close in Sydney on Sept. 12 next. 


RESULTS OF TENDERS. 


; Cupar Asylum.—The tender of Lowdon Bros., Dundee, at £2,987, 
has been accepted for the electric lighting of the asylum. 

' Bradford.—The Corporation have placed an order with the British 
Thomeon-Houston Company, Limited, of Rugby, for 11,600 of their 
B.T.H. Edison lamps. 
Burnley.— The tender of Dick, Kerr, and Oo., of Preston, for the 
bupply of eight single-deck bogie cars, fitted with Brill trucks, at a 
cost of £756. 6s., has been accepted. 

Worksop.—The tenders of Taylor and Co., of Marsden, for a Lanca- : 
shire boiler, at £498. 10s, and that of the Electrical Company, 
Limited, for engine, dynamo, etc., at £1,394, have been 0 

Insulating Compound. — The directors of the National Telephone 
Company have accepted the tender of Rowland Garr and Co., of 6 and 
8, Lime-street-square, E.C., for the supply of insulating compound for 
the six months ending Dec. 31, 1903. 

York.—The Electric Lighting Committee have recommended the 
following tenders for acceptance: Messrs. Head, Wrighteon, and Co., 
Stockton-on-Tees, erection of chimney at the York electric ligb ting 
works, at £617; and Mr. Davidson, erection of an induced · di aught 
apparatus, at £1,200. 

Bath.—The Corporation have accepted the following tenders: 
Dick, Kerr, and Oo., 110, Cannon-street. London, E. O., 500-kw. 
dynamo and 200-kw. steam balancer, £5,600; Babcock and Wilcox, 
Oriel House, Farringdon-street, London, marine water-tube boiler, 
etc., £3,100; J. Long and Sons, buildings, £3,719. . 

Wednesbury.—The Corporation have accepted the following 
tenders: Phænix Dynamo Manufacturing Company, Bradford, motor- 
generators; British Westinghouse Electric and Manufacturing Com- 
pany, Limited, Manchester, battery boosters; British Accumulator 
Company, accumulators ; Wm. Sanders, of Wednesbury, switchboards ; 
W. T. Glover and Co., Limited, Manchester, cables, etc. 

London, E.—The Stepney Socii p Council have receivel the 
following tenders for completing the electric light installation at the 

ublic library, Oommercial-road East, Limehouse, E.: 


low Bros., 257, Shaftesbury-avenue, W. C. (accepted)... £42 10 0 
J. O. Christie, Mansell-stteet, E. ............... . 68 15 0 
F. E. Emerson and Sons, Burdett-road, E. .. 52 0 0 
Palmer, Burdett-road, E......... .... . — 
Strode and Oo., 48, Osnaburgh-strect, N.W. .................. 98 0 0 
Tamplin and Makovski, Redhill, Surrey «I 75 0 0 
Ward Bros., 28a, Basinghall-street, EU. (informal)......... 51 17 0 


sub- Contracta, eto. —The Lancashire Dynanio and Motor Company, 
Limited, Traftord Park, Manchester, have secured the following 
orders: Govan Corporation—one 750-kw. steam dynamo direct 
coupled to Browett engine, one 600-kw. steam dynamo direct 
coupled to Browett engine; London and North-Western Railway, 
Crewe Works—two 55-kw. generators direct coupled to Crossley 
engines, and seven motors ; Alley and McLellan for Palmers, Yarrow— 
one 300-kw. three-phase alternator for direct coupling; Palmer's. 
Shipbuilding Company, Yarrow—oné asynchronous motor-generator . 
to transform 400 volts three phase to 110 volts continuous; 
Alfred Herbert, Limited, Ooventry—one 175-kw. generator for 
direct coupling to Robey slow-speed compound engine. 

Islington.—The Borough Council have received the following 
tenders for the supply of two and three wire alternating-current, 
sing'e-pha«e, 30-kw. street tank transformers and swit:h boxes: 


Lahmeyer Electrical Company. Limited. .. £9,506 18 6 
British Electric Transformer Company, Limited ....... 4,265 7 6 
J. Fowler and Co., Limitelullluilu. 4 4,056 10 3 
British Electric Transformer Company, Limited ......... 5,895 7 6 
Ferranti Hime. stacnstvaeeoos XR Rs 5,772 15 3 
British Westinghouse Electric and Manufacturing Com- , 
pany, Limite FCC 5,719 18 6 
Johnson ant Phillips . es prende aedes 5,651 15 9 
British ee Houston Company, Limited ........ ... 5,487 129 
Ferranti Limited PVP PP . ... 9,48 15 3 
Electric Construction Company, Limited (accepted) ... 2,966 10 6 


Buenos Aires Electric Tramways (1901).—The fractional interest 
on the 5 per cent. debenture stock due July 1 next will be paid on and 
after that day by Mesars. J. Henry Schröder and Oo., 146, Leaden. 
hall-atreet, E. C. à 2322 : " 
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BUSINESS NOTES. 


TRACTION. 


Walsall.— Work has begun on a number of tramway extensions. 


Myde.—The Town Oouncil propose to borrow £8,600 for tram 
construction. 


Cardiff.—Tho receipts from fares on the tramways during Whit 
Week reached £2,725. 


Londonderry.—The question of electric trams will be considered at 
the next meeting of the Oouncil. 


Smethwick.—Plans for the reconstruction of the tramways within 
the borough have been approved. 

Solthull—The District Oouncil have decided to support the 
British Electric Traction Company's Bill. 

Redruth.—On Whit Monday 12,000 passengers were carried on the 
electric trams. The total sum received was £100. 

Rowley.—Tho Birmingham and Midland Tramway at Tividale is 
about to be reconstructed and electrically equipped. 

Glasgow.—It is anticipated that the surplus on the year's working 
of the municipal electric cars will amount to £200,000. 

Stoké Newington.—The North Metropolitan Tramway Oompany 
have commenced the electrification of their system at Stoke Newington. 

Bury.—The Fairfield section of the Corporation electric tramways 
was opened recently, and in the first few days 28,000 passengers were 
carried. 


Erith.—The Erith Tramways and Imprevement Bill is now before 


a committee of the House of Commons. The total estimated cost is 
£190,000. 
London Ceuneil.—The traffic receipts for the week ended 


County 
June 13 on the electrical cars on the Tooting lines, 8j miles, amounted 
to £2,887. 


Bromley.—The Oounail will oppose the British Electric Traction 
Oompany’s ropota to provide tramway facilities in the Bromley and 
Farnborough districts. 

Newport (Mon.).—It is proposed to fix Wednesday, July 1, for 
taking the poll of the Newport ratepayers on the question of running 
the tramcars on Sunday. 

Bradford.—The Tramways Sub-Oommittee will receive a deputa- 
tion from the Tramway Workers’ Union with reference to the proposed 
rules for the Conciliation Board. E. 

Camberwell —The Oouncil propose to contribute one-third of the 
cost of street widenings rendered necessary by the pro London 
County Council tramway from Lordship-lane to Forest Hill. 


` Central London Railway.—On Whit Monday, June 1, this line 
carried 155,218 passengers, on June 2 151,717, and on June 8 139, 385. 
For the week ending June 6 there was a total of 924,730 passengers. 


Dolter System.—The Dolter surface-contact system of workin 
electric tramways is being shown in model during the present wee 
at the Bromley Vestry Hall, Bow, a British company having acquired 
the I atent. 

Aston. -A public meeting of ratepayers in the district was held 
last week for the pur of protesting against the action of the 
District Oouncil in handing over their tramways to the British Electric 
Traction Company. 

Bath.—The Rural District Council have decided to offer no objec- 
tion to us oy ian of the Bath Electric Tramways Company to 
proceed up own, but they will object to the company's proposal 
to approach Upper Wcston by means of the upper road instead of via 
Oombe Park. 

Coatbridge.—The Town Council will appoint a deputation to 
approach Glasgow Corporation Tramways Oommittee to ask them to 
continue their tramway system from Barrachnie out to the west end 
of Coatbridge, there to join the system about to be laid down in Ooat- 
bridge and Airdrie by a London company. 

Brixton.— We learn that there is no truth in the rumour that the 
electrification of the tramway track in Brixton-road would not be 
proceeded with for another seven years. Although nothing has been 
actually decided upon, it is very probable that the line will be recon- 
etructed for electric traction early next year. 

Wigan.—The Electric Light and Tramways Committee have 
decided that the electrical equipment on the Frog-lane route be taken 
up, but that the rails remain as at present. The Board of Trade have 
consented to the uee of electrical pm on the overhead system on 
the Platt Bridge tramway for a period of five years. 

Weston.—A parish meeting at Upper Weston has protested against 
th propon of the electric n company to substitute for the 
Oombe Park route to Weston a line along the Upper Weston-road and 
through Weston Park, and decided to urge the District Council to 
press the company to carry out the original agreement. 

Wakefield.—Plans drawn out by a group of London financiers for 
the pro tramway to Leeds are now before the various local 
authorities awaiting their final sanction. Mr. A. D. Smith is the 
solicitor to the promoters. A branch tramway connecting Oulton 
and Rothwell with the main line at Stourton has already been 
authorised. 

Leicester, —Satisfactory progress is being made with the construc- 
tion of the new tramways. e principal operations are being carried 
on under the direct control of the Corporation's own engineer. The 
two specimen electric cars ordered have been delivered. One is manu- 
f by Messrs. Dick, Kerr, aud Co., of Preston, and ie built on 
what is known as the Liverpool model. 
the Sheffield model, is made by the Brush Company, Loughborough. 
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The second car, which is of 


Roohdale.—The Rochdale Tramways Cemmittee have been asked 
for the terms on which they would undertake such tramway work as 
might be necessary im the Littleborough district, and it is intended to 
reconstruct the length of tramway from Rochdale to po re 
The Corporation intend to apply for sanction to borrow £3,280 for a 
site for a tramway waiting-room. l 

Blackburn.—The returns for the week ending June 5 show that 
during that qc 220,555 passengers were carried on the Corporation 
tramways, the total receipts being £1,308. 4s. 3d. These 
include the Whitsuntide holiday traffic. In the corresponding week 
last year, which was celebration week, the figures were 175, 470 
passengers and £1,029. 4s. 34d. receipts. 

Meter Derrick.—The Tramways Committee of the Leeds City 
Council have decided to hase & motor derrick for the use of the 
men engaged in overhauling the overhead wires. The present method 
of horse haulage is considered too slow in the event of a sudden break- 
down, as there are over 80 miles of track in the city. One powerful 
motorcar will be purchased in the first instance, and the of & 
derrick will be served by the construotion of & raised platform upon it, 

Manchester.—The tramway receipts of the first entire holiday 
week's working were £16.000 for Manchester and £5,800 for Salford. 
The total amount paid to the Manchester iage and Tramways 
Company in respect of the lines taken over is £535,000. The original 
award of Sir F. Bramwell was £496,000. Under an agreement 
recently arrived at with the promoters of the Southern Tramways 
Company, the Corporation will have complete control of the traffic on 
the southern side of the city. 

Barrowford.—The work of ee the new tramway line 
through Barrowford has been commenced.. Messrs. Callender, of 
London, are laing the feeder cables, and construction of the general 
track has also been begun by the Nelson borough surveyor's depart- 
ment, under the superintendence of the boro surveyor, Messrs. 
Blackwell and Co. have the contract for the overhead equipment, 
including the pr and the trolley wires. It is expected that the 
whole length of the line will be completed and working by July 25. 
The estimated cost of the work is about £8,000. 

Aberdeen.—A sub-committee of the Gas and Electric Committee 
of the Aberdeen Town Oouncil, after hearing representatives of the 
Suburban Tramways Company with reference to the charge to be made 
for the supply of current by the Town Oouncil, decided that, in a 
spirit of compromise, and with a view to assisting the Suburban 

mpany as far as they could, and with due regard to all the interests 
involved, to offer to supply the company with ourrent at the rate of 
24d. per unit, the Corporation also undertaking to supply the special 
machinery and the cables, as in their first proposal. 

. Ilkeston.—The Town Council have confirmed the minutes of the 
Tramways Committee, which expressed disappointment that the Not- 
tinghamshire and Derbyshire Tramways 8 had abandoned the 
part of their scheme passing through Ilkeston. The committee desired 
to ask if the promoters any intention of pressing forward another 
Bill in the next parliamentary session to carry their lines through 
Ilkeston, and if not, the committee requested the promoters to 
seriously reconsider whether they could not reinstate in the Bill that 
part of the scheme wuich is between Ilkeston and Heanor. 

Tramway Conferences. —À conference of local district councils was 
held at Hounslow on the 8th inst. The questions dealt with were the 
rate of speed of the cars, the distance at which one should follow the 
other, the stoppage of the trams at the junction of roads, etc. A 
suggestion that the whole of the district councils should enforce a 
provision that a minimum width of 50ft. should be maintained on 
foutes which new tramways passed through was discussed. A con- 
ference of representatives of metropolitan borough councils interested 
a the electrification of trams north of the Thames is to be held on 

y 1. 

' Burton and Ashby Light Railways.—The Light Railway Com- 
missioners have submitted to the Board of Trade for confirmation an 
order made by tlem for the construction of light railways in the 
borough of Burton-upon-Trent, the urban districts of Swadlincote and 


Ashby-de-la-Zouch, and the rural districts of Repton and of Harts- 


horne and of Seale, and of Ashby-de-la-Zouch in counties of Stafford, 
Derby, and Leicester. Any objections to confirmation of the order 
should be addressed to the Assistant Secretary, Railway Department, 
Board of Trade, London, and must be lodged with the Board before 
July 4. 

Paisley.—The Town Council last week received a deputation from 
the Paisley Tramways Company, Limited, in response to a request 

airing tan tramway lines to be immediately repaired and put in 
order. e deputation stated that the company were not averse to 
doing this where specially dangerous, but that they were in close 
negotiation with Mr. Murphy as to the taking over of the existing 
undertaking, and that it would be well to defer pushing matters to 
an extreme in the meantime., The deputation having withdrawn, it 
was agreed that the clerk be instructed to take immediate proceedings 
against the company unless they at once proceed with the repair of the 
line, so as to render the streets safe for vehicular traffic. 

Brighton. — The loss on the first year's working of the trams is, 
according to Alderman Stafford, due to the delay of contractors. 
Penalties amounting to £1,383 have been recovered from the con- 
tractors, and if this sum had been placəd to revenue, as it might 
fairly have been, the profits for the year ended last March would have 
been £5,513 instead of £4,135. Incidentally, it may be mentioned 
that the fares are only 3d. per mile. Further, the tram routes do not 
at present fairly tap the centre of the town. The present year will 
show better results. For April and May the revenue has increased by 
8823, with scarcely any additional expenditure. On Whit Monday 
74,677 passengers wero carried ; during the four days’ holiday there 
were 198,091 fares, The Whitsun week produced £217 more than 
that of last year, 
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Southport. —The annual tepari of the Corporation Tramways Oom- 
mittee shows that the total number of passengers carried was 
3,535,434, as against 5,517,965 in the previous year. The revenue 
derived frem passengers was £15,717, against £15,281. The traffic 
revenue, however, was £16,179, and the total revenue £106,387 
(including rents, eto.). The working expenses amounted to £11,231, 
the interest on capital to £3,493, and the sum devoted to sinking 
fand £2,884, leaving a debit balance of £1,222. The total borrowing 
powers of the estate amount to £175,000, but of that sum only 
£103,500 has been actually borrowed. The gross capital xa por ras 
has been £116,882, while the capital expenditure as uced by 
sinking fund stands at £110,612. "The average total revenue per car 
mile is 9:401d., and the average traffic revenue per mile of wr 
track £1,512. The working expenses per car mile amount to 6'44d. 
A poll is to be taken on the question of Sunday trams. 


Pontypridd.—At a recent special e et the Pontypridd 
District Council the proposals of the South Wales Electric Power 
Distribution Company to supply the Oouncil with electric energy to 
carry out its tramways and ee a schemes already sanctioned 
by. Pacliunent were considered. e company's last offer was to 
supply on terms as follows: for a minimum of 1,000,000 units per 
annum, Id. per unit, plus zd. for transformation, less 10 per cent. for 
constant use of energy during the 24 hours. The company further 
agreed that the minimum of 1,000,000 units per annum shall not be 
insisted upon until Ohri 1907, and that if the company redueed 
their price for energy the Council would receive the benefit from it. 
The chairman's estimate at which the Council eri Miri en 

was 1:'25d., and the works cost should not exceed 65d., leaving 6d. 
to interest en sinking fund, as against the power company's 
1:221 His opinion was that if the company offered energy at 1d. 
per unit the town would lose by the transaction. . . 


Leeds, —The tramway receipts for the financial year ended March 25 


la't amount to £262,443, which works out at 10:9d. per car mile. 
Rents and advertisements on cars brought in £2,270, and the total 
income for the Par was £265,690. The expenditure account shows a 
total actual outlay for ranning and administrative p of £162,635, 
of which electric traction accounts for more than half, £86,715 being 
expended in this department ; £14,104 was put to depreciation 
account, generating expenses amounted to £12,469, and road main- 
tenance £14,129, while administrative and general charges accounted 
for £355,262. The gross profit, therefore, was £103,055, but interest 
on loans, amounting to £26,667, reduces the balance to the net profit 
of £76,387. A sum of £14,385 has been transferred to the sinking 
fund, and the final item shows a surplus of £62,000, which is to be 
devoted to the relief of the rates. e Ry Spas for every,mile run 
during the year were 8:54d., made up as follows: electric traction, 
$'60d.; depreciation, 58d.; generating expenses, 51d.; road main- 
tenanoe, '58d.; administrative and general charges, 1'38d.; interest, 
1°10d.; and sinking fund, 59d. ere is a of introducing the 
queue system at Roundhay Perk. l 

Mining Locomotives.—Mule haulage is to be replaced by electric 
traction on the De Beers mines, an order having just been placed 
with the British Westinghouse Electric and Manufacturing Oompany, 
Limited, for the supply of 12 mining locomotives of the Westing- 
house 4 2/10 C type, with the requisite spare parts, etc. These 
locomotives have four wheels, each pair driven by a Westinghouse 
motor of 10 h.p. capacity at a conservative rating. They can thus 
develop a full-load draw-bar pull of about 900lb., running at six to 


ten miles per hour on the level The most interesting features of 


these tractors is that the gauge being very narrow—18in.—the motors 
have to be mounted olear of the wheels. The motor pinion meshes 
in the ordinary way with an additional intermediate gear wheel. The 
poma of the shaft carrying this gear wheel run in boxes workin 
n pedestals over the main journal boxes of the locomotives, an 
rigidly connected to them. Thus the locomotive frame, which is 
supported on springs in the usual manner, is free to rise and fall on 
the axles without disengaging the gears. The motors are hung on 
the shafta of the intermediate gear as if these were the ordinary 
wheel axles, and the usual nose suspension is employed. These 
locomotives are built to last, both mechanical and electrical parts 
being of very strong, workmanlike construction. 

Paddington.—At the last Council meeting a letter was received 
from the London County Council relating to the suggested widening of 
5 High- road (Kilburn), and Shoot-up-hill, in connection 
with the proposal to construct a tramway from Marble Arch to Orickle- 
wood, e total estimated net cost of the street widenings contem- 
plated by the scheme was £106,000. The Council were asked to give 
their consent to the construction of the tramway along the portions of 
the thoroughfares withiu the borough, and to contribute one-third of 
the net cost of the necessary street widenings therein. The contribu- 
tion from Paddington would amount to £20,120. It was decided to 
dissent from the proposed tramways down Edgware-road. The Council 
are of opinion that the cost of street widening occasioned by the con- 
struction of these tramways ought to form part and parcel of the 
scheme. Only formal opposition is now to be offered to the Bill before 
Parliament for the electrification of the Harrow-road and ee 
sonore as the company concerned have undertaken to provide a 
double line of tramways from Lock Bridge to Harlesden, to widen the 
bridge over the London and North-Western Railway between Oollege 
Park and Harlesden, and to pave the roadway throughout with wood. 
Further, the company have consented to enter into an agreement with 
the London County Oouncil in relation to a connection with the latter's 
projected electric tramway from College Park to Hammersmith. 

Shoffield.—The City Council have decided to increase the fares on 
the Owlerton section of the tramways to 2d. during the holding of 
the Yorkshire Agricultural Show in Sheffield, and they propose to 
reconsider the question of a uniform 1d, fare. Further extensions to 
the suburbs at the same fare would mean an increased annual expendi. 
ture without increased return. Some routes are already run at à Joss, 


‘It is claimed that Sheffield stands far ahead of any other city in the 


distance run for the fares charged, and the earning capacity of oars is 


ess than elsewhere in 55 of the long routes. During Whit 
‘Week they carried the popu 


ation of the city a little over 34 times. It 
has been decided to establish a renewals fund, £20,000 being voted 
for this purpose, and a fund for contingencies, the sum voted in this 
direction being £10,000. The Tramways Committee have for some 
time been considering the important question of, tramway lifeguards. 
A guard manufactured by the National Rail Appliance Company, and 
commonly known as the gate” lif has had a trial, and an 
additional 50 of these will now be attached to the cars without delay. 
During the year ended March 25 last the cars have run 4,777,1 
miles, as compared with 3,525,999 miles run last year, or an increase 
of 1,251,147 miles. The number of ngers carried has been 
54,946,915, compared with 45,093,876 last year, an increase of 
9,853,039. The number of 1d. gers has been 44,275,416, and 
the number of 4d. ones 10,672,660. 

Sunderland.—At the last meeting of the Sunderland Tramways 
Committee the Traffic Committee reported that they had held several 
meetings to consider the complaints respecting the punches used by 
the conductors, and, after a very careful investigation, had come to 
the conclusion that most of, if not all, the complaints had arisen from 
neglect or careless handling by the men and not from any defect in the 
punches. It had been the practice not to charge any conductor whose 

unch had been out of order, and whenever a report was made of a 
efective punch, and such report was verified by an inspector and a 
clerk in the office, the conductor had not been held responsible for 
anything beyond the tioket ic The committee resolved that 
they must adhere to the principle of charging for any excess number 
recorded on the register of the punch, except when the punch was out 
of order. They rg eg that in many of the cases brought to their 
notice excesses had been caused by an insufficient understanding of 
the working of the punch by some of the conductors, and in view of 
this they had decided to refund the money charged during the last 
fortnight ; but in fature, as every man had now had an 8 
of familiarising himself with the punch, conductors would be hel 
responsible for any wrong registers or any cash shortages. The chair- 
man (Councillor T. Summerbell), vice-chairman (Councillor T. E. 
Bryers) and the general a (Mr. Harry England) were autho- 
rised to consider the advisability of forming a fund to recoup any ' 
conductor for a bona fide mistake either with tickets or punches. ö 

, Reading.—The opening of the new . is to take place on 
July 22, and, says the Observer, matters generally are in a sufficiently 
forward state to justify the expectation that the date fixed for the 
ina tion of the undertaking will be adhered to. Mr. J. Bowen, 


the borough engineer, prides himself open the fact that, despite the 
waterlogged site with which he has had to deal, not a single pile has 
been in connection with the foundations, all of which rest upon a 


bed of solid concrete. The contractor for the erection of the build- 
ings (Mr. A. Faulks, of Loughborough) has praocically finished his 
part of the work, only the painting of the car-shed and engine-house, 


etc., and a few minor matters now having to be attended to. Fifteen 


of the 30 cars have been delivered, and Messrs. Dick, Kerr, and OCo.'s 
men are now engaged in putting the finishing touches to the vehioles. 
The remainder are to be delivered this week. The cars are roomy and 
well ventilated, and fitted with the latest applianoes, including a 
patent automatic lifeguard. The permanent way has been put into 
ition in the yard, and the paving of the same is now in progress. 
The boiler-house is a lofty structure, and in regard to proportions one 
of the best of its kind in England. Three huge boilers, with 
accessories of the latest and most approved character, have been 
erested, and there is room for a fourth, which is to follow shortly. 
All the brickwork in connection with the flues and the shaft (which is 
160ft. high) is finished. In the engine-house two of the four marine 
engines have been laid down and connected with the boilers, and 
Messrs. Blackwell’s men are engaged upon the erection of a third. 


LIGHTING AND GENERAL. 


Lowestoft.—There are now 20,000 8-c. p. lamps connected. 

Bangor.—Application is to be made for sanction to borrow £1,000 
for new mains. 

Brighton.—The elestric lighting of the aquarium, already noted by 
us, will cost £1,100. 

Exeter.— Mechanical stokers are to be provided for the Corporation 
electric lighting station. 

Bromley.—An enquiry has been held into the Oouncil’s proposals to 
erect a refuse destructor. 

Batley. —Plans of the proper light railway between Horbury and 
Ossett have been approved. 

Tunbridge Wells.—The Corporation have made a profit of £1,130 
on electric light during the past year. 

Leigh.—Last year a gross profit of £1,435 was made by the elec- 
tricity works. e net surplus is £263. 

Carnarvon.—The Town Council have decided to apply for sanction 
to borrow £17,000 for electric light works. 

Coventry.—The Council propose to apply for sanction to borrow an 
additional £5,000 for the purchase of motors to be let on hire. 

Carlisle.—The electrical engineer in his last report states that he 
has received 18 applications for new lights, equal to 626 8-c.p. lamps. 

Bo'ness —We understand that the Town Council have now decided 
to enter into a final agreement with the National Electric Wiring 
Company, Limited. . 

. Hebden Bridge.—Mr. A. E. Sandford Fawcett has held an enquiry 

into an application of the Qouncil to borrow £10,260 for the purposes 
of electric lighting. : 
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Hebden Bridge.—An enquiry will be held shortly into the Urban 
District Council's application for sanction to a loan of £10,260 for 
electric lighting wora 

Taunton.—The employés at the electricity station having com- 
plained of the excessive heat, an electric fan is to be fixed in the 
building at a cost of £45. 

Eastern Extension, Australasia, and China Telegraph Co.— 
An interim dividend for the quarter ended March 31 last of 2s. 6d. 
per share has been declared. 


St. Monans.—At a recent meeting of business men of the town it 
was decided with regard to introducing the telephone to combine with 
the other towns of the district. 

Folkestone.—The question of purchasing the undertaking of the 
electricity supply company was on the agenda for the last Town 
Council meeting, but it was passed over. 

Hove.—The Lighting Committee have decided to recommend the 
immediate laying of mains, at a cost of £15,000. The suggestion has 
been referred back for further information. 

General Electric Company (1900) —The transfer books for the 
prefcrence shares will be closed from June 16 to June 30, both days 
inclusive, for payment of half-yearly dividend. 


Ealing.—The business manager of the electric lighting undertaking 
in his last report states that 1,550 lamps had been applied for since 
the last meeting, this number being the highest on record. 

New Firm.—We are informed that Mr. Bertram Blount, co 
on the deatb of his er, has removed to 76-78, York-street, 
minster, where he will continue in practice under his own name. 

Accrington.—The engineer's last report showed that the units 
delivered for year 1903-4 to date were 22,190, as compared with 
13,118 for yoar 1902-3, an increase of 9,072 units, or 69 per cent. 


Belfast.—In connection with the King's visit it has been decided 
to charge 13d. per unit for electric lighting. The engineer’s plans ef 
the proposed lighting by electricity of Donegall-square have been 
approved. 

Burnley.—The electrical engineer has been allowed to prepare 
specifications and bills of quantities, etc., for the installations of 
electric light at the Weavers’ Institute and St. Peter's Ohurch 
respectively. 

Winchburgh.—The Oakbank Oil Company, Limited, propose the 
electric lighting of the streets in the part of Winchburgh which is 
their property. The current for the lighting is to be supplied by 
generating machinery at the oilworks, 

Ilford.—The report on the year's Torme of the District Council’s 
electric light installation shows that, in addition to wiping off a deficit 
on the previous year, and the payment of interest an 
capital, there is a net profit of £1,516. 

Stookton.—The Electricity Committee have decided to reduce the 
charge for electric lighting from July 1 to 6d. per unit for the first 
100 hours per quarter, and 2d. pe unit afterwards. The question of 
letting out motors on hire is under consideration. : 

Agency.— Messrs. E. C. and J. Keay, Limited, Birmingham, have 
appointed Mr. Louis Marshall, consulting enginecr, St. James’s- 
chambers, 38, Church-street, Sheffield, their sole agent as and from 
June 1, 1903, for the counties of York and Lincoln. 

Municipal Trading.—The Joint Committee of the two Houses of 
Parliament on the subject of municipal trading have appointed the 
Earl of Crewe as their chairman. The committee will meet on 
Mondays and Thursdays, commencing on the 22nd inst. 

Bermondsey.—A proposal that the Rotherhithe Infirmary and the 
Tanner-strect Workhouse be lighted by electricity to be obtained from 
the Bermondscy Borough Council has been referred to a committee of 
the whole Board of Guardians for consideration and report. 

Brixham.— The District Council have decided to report to the 
Board of Trade for their opinion on the circumstances attaching to 
the proposed introduction of the electric light into the Brixham 
district adjoining Kingswear by the Urban Electric Supply Company, 
of Dartmouth. 

Oriental Telephone and Electric Co.—At Tuesday's meeting, 
Sir A. Colvin in tho chair, resolutions were passed for increasing the 
capital of the Company by the issue of 100,000 new preference shares 
of £1 each, and for making certain alterations and additions to the 
articles of association. 

Blairgowrie.—Two electrical engineers recently visited the district 
and inspected the Keith Falls ade the Muckle Mill, and obtained 
particulars as to number of pa lamps, plan of burghs, etc., in 
connection with the proposed introduction of electric lighting to 
Bleirgowrie and Rattray. 

King's Lynn.—The gross profits on tho electric light undertaking for 
the past year have been sufficient to have paid a dividend of 64 per cent. 
had the undertaking been in the hands of a private company. The 
repayment of capital and of interest is covered by the profit for the 
year, except for a balance of £47. 

St. Peters Cathedral — A Laflan's telegram says all the 
arrangements for lighting St. Peter's Cathedral electrically have been 
completed. The machinery laid down will, if ueeded, provide current 
for 20,000 lamps of 5 c.p. each, but at present no more than 628 
lamps have been put up in various parts of the church. 

Londonderry. —The Private Lighting and Power Committee of the 
Corporation will, at an adjourned meeting, resume consideration of the 
best means of applying electric light and power for the benefit of all the 
citizens in the most advantageous way to them, and also a report of 
Mr. R. V. Macrory, electrical engineer, on the charges to consumers 
and particulars regarding the proposed supply. 

Greenock.— The units of electricity generated during May for 
private, public, and traction supply reached a total of 88,714, an 


uent 
est- 


repayment of 


increase of 7,957 over the previous May. There are now 337 oon. 
sumers, A cable is to be laid to Smithston Poorhouse, on condition 
that the Parish Council guarantee a minimum payment for energy of 
£300 per annum fora period of 10 years. The estimate is £2 500. 


Epsom.—The Urban District Council propose electric light exten- 

sions at a cost of about £270. The engineer (Mr. Foster), in his 

uarterly statement for the three months ending March 31 last, gives 

the following figures: Electricity generated, 36,664 Board of Trade 

unite ; 3 sold (public lighting, estimated 18, 280 units), 28,186 

8 5 i noe : publie lighting, £284. 9s. 11d.; and private lighting, 
. 1s. 8d. 


Stoke Newington. —It is proposed that a discount for prompt cash 
be allowed to all large consumers of electricity off the charge for the 
time being made by the Council to ordinary consumers at the rate 
of 5 per cent. where the consumption exceeds 5,000 and is less than 
10,000 units per annum, and of 10 per cent, where the consumption 
amounts to or excecds 10,000 units. A number of street fire-alarms 
are to be erected. 


Swansea.—Several applications have been received from Port 
Tennant for the electric light, and it is anticipated that within the 
next few months the new continuous-ourrent cable will bo laid across 
the dock. An alternating-current cable already stretches across the 
Tawe at a point near the Jersey Dry Dock. This cable, which has 
entailed a cost of £3,000, was laid before the present electrical engineer 
(Mr. Prusmann) took office. 


Tunstali.—The Urban District Council are supporting the North- 
Western Electricity and Power Gas Bill, clauses having now been 
inserted in the Bill giving the local authorities all the protection they 
required with regard to the breaking up of roads and other matters 
affecting it. Tunstall electric lighting order for lighting the 
compulsory area will expire in August. Application will be made for 
a further extension of time. 


Maidenhead. —An enquiry has been held into the Council's appli- 
cation for sanction to borrow £10,000 for purposes of extending their 
electric lighting. Application is to be made to the Board of Trade on 
or before Deo. 21 next for a provisional order under the Electric 
Lighting Acts, 1882 and 1888, to authorise the supp'y of electrical 
energy by the Corporation for public and private purposes within the 
parishes of Bray and Cookham, in the rural district of Cookham, in the 
county of Berks, and in the parish of Taplow, in the rural district of 
Eton in the county of Buckingham. 


New Cable Works.—W. F. Henley's Telegraph Works Company, 
Limited, have bought the Crete Hall Estate at Gravesend, and we 
understand that if certain facilities are obtained for access to the river 
for bringing goods in and sending them out, it is proposed to erect 
large cable works on the land, the company's intention being to 
transfer from their North Woolwich works in the first place the 
underground cable depertments, and subsequently other transfers 
would be made as the business at Woolwich increases. Although the 
company has no intention of abandoning entirely the North 
Woolwich works, many of the 1,500 hands now employed at 
Woolwich would be transferred to Rosherville. The company con- 
tompa erecting some workmen’s dwellings at Greenhitbe, as the 
Rosherville site of the 12 acres of land would be entirely required 
for works. 

Tramway Bills in Parliament.—Preston and Horwich Bill 
reported for second reading in the House of Commons. Stroud and 
District Railless Tramways Bill referred to a committee of the House 
of Lords. Hastings Tramways Extensions Bill ordered for second 
reading in the House of Commons. Birmingham District Tramways 
Bill before the committee of the House of Lords. Tynemouth and 
District Tramways Bill referred to the chairman of the Committee of 
Ways and Means. Ramsbottom District Council Bill, to confirm a 
provisional order authorising the construction and working of tram- 
ways, referred to committee of tho House of Lords. London County 
Council (Tramways and Improvements) Bill and Wellingborough and 
District Tramroads Bill read a second time on Tuesday. Croydon and 
District Electric Tramways Bill before committee of House of 
Commons.  Mid-Yorkshire Tramway Bill, preamble proved. A 
Select Committee of the House of Lords, consisting of Earl Belmore 
(chairman), the Duke of Wellington, Earl Malmesbury, Ear] Powis, 
and Lord Manners, has been appointed to consider the following 
amongst other Bills: Charing Cross, Euston, and Hampstead Rail- 
way ; City and South London Railway; Great Northern Railway ; 
and the Lancashire and Yorkshire and London and North-Western 
Railways (Steam Vessels) Bills. 


Edmundsons' Staff Dinner.—Mr. F. E. Gripper, the managing 
director of Edmundsons’ Electricity Corporation, presided on Wednes- 
day at a dinner given to about 40 resident engineers and 60 members 
of the staff of that company. If the harmonious compactness which 
characterised the atmosphere of the meeting is an indication, which 
no doubt it is, of the relations of these engineers with each other and 
with their directors, it is one of which both may be proud of. This 
sort o; feeling is the only one essential in large undertakings to ensure 
that profit and pleasure may be the result. The speeches were short, 
sweet, and decisive. The Chairman’s toast of The Resident Engi- 
necrs and Stait” was responded to by Mr. R. L. Gamlen, of Bromley, 
on behalf of the former, and by Mr. J. C. Wigham for the latter. 
“ The Visitors,” proposed by Mr. W. B. Hopkins, found able sponsors 
in Messrs, T. O. Callender and A. A. Campbell Swinton. Mr. Breton 
proposed The Directors and Mr. T. D. Tuckett The Chairman,” 
and the latter and Mr. W. R. Davies responded. An admirable 
musical programme, under the direction of Mr. Herbert Schartau, 
assisted by Misses Edith Serpell and Lilian Harvey and Mr. Arthur 
Strugnell, and many really humorous sketches and tales by Mr. 
Valentine Hill, and last, not least, some of Mr. Sydney Gandy at hia 
best, made the evening a thoroughly enjoyable one, 
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Louth.—At the last meeting of the Borough Council the report of 
the Electric Lighting Committee, who were equally divided as to 
whether electricity should be adopted by the-Council as an illuminant 
of the borough, was considered. Nine voted for the adoption of elec- 
tricity and nine against. One member did not vote, and the mayor, 
who voted in favour, declined to.give his casting vote. The matter, 
therefore, remains in abeyance. 


Lichfield.—It is proposed that steps be taken to obtain a supple- 
mental provisional order for extending the area of the electric lighting 
order of 1901 to outlying villages, including Whittington Barracks 
and the Trent Valley railway station, and to embrace the same area 
as the Lichfield Gas Company. It appears that the gas company 
claims to have sole power to supply illuminants for the district, and 
will probably oppose the application. 


Robertscn Electric Lamp Works.— Additions to the Robertson 
Electric Lamp Works will be opened by the Mayor of Hammersmith on 
the 26th inst. We are informed that the company will comprise 
several members of Parliament and many eminent gentlemen of the 
electrical profession. After the opening the interesting process of 
eleotric incandescent lamp manufacture will be shown to the guests, 
who will also be otherwise entertained. 


Aldrington.—The eleotric lighting question came again before the 
Hove Councillast week. Taking as a basis 200 houses, and that each 
house would burn 670 units per annum, a supply at 6d. and 4d. per 
unit, or an average of 5d. per unit, would bring in £2,800. "This 
would leave a protit of £68 at the end of the year's working. After 
discussion, the report was referred back to the General Purposes Com- 
mittee. It was also suggested that the question of a destructor in the 
north of the town be considered. 


East Barnet Valley.—The Urban District Council are considering 
an offer from the North Metropolitan Electric Supply Company to 
supply current in bulk at 14d. per unit after 100 hours’ use per 
quarter of the ascertained maximum demand, which would be charged 
at 34d. per unit. If the Council would use their maximum demand 
for the equivalent of three hours per day, the average price would 
work out at 2d. per unit. The general average price of the retail 
supply would not exceed 3jd. per unit. 


Wirral.—The North-Western Electricity and Power Gas Bill, with 


the amendments made by the Select Committee of the House of 
Commons, was read at the last Rural District Council meeting, 
together with a letter from Mr. A. E. Caldecutt, Chester, announcing 
& further conference of the local authorities in opposition to the Bill. 
Mr. Priest, engineer to the Council, was asked to peruse the Bill, and 
the Oouncil agreed that if he found anything he considered detri- 
mental to the Council the committee should send representatives to 
the conference. 


Light Inspection Car.—Mr. John Milliken, 2, Belfast Bank- 
chambers, Belfast, has just issued an illustrated catalogue giving a 
description of a photo of & new motorear for railway purposes made 
by the Light Inspection Car Company, of which he is the agent. 

hese cars can be used for inspection purposes, conveying railway 
materials, and may be found useful for carrying mails in districts 
where the traffic scarcely warrants the expense of putting an engine 
in steam for that purpose. These cars can apparently be worked by 
any intelligent person, a knowledge of mechanics not being required 
for the purpose. ` 


St. Marylebone.—Two opposing deputations will wait on the 
, Finance Committee of the London County Council in reference to the 

Marylebone Borough Council's acquisition of the Metropolitan Elec- 
tric Supply Company's local electric undertaking, the arbitration 
award for which was £1,212,000. The mayor and some councillors 
will seek to overcome the London County Council's objection to sanc- 
tioning a loan for the purchase money. The opposing deputation of 
ratepayers will say they were never consulted about the purchase. 
They oppose the loan, and estimate an ultimate expenditure of two 
millions sterling, with an addition of 1s. in the £ to the local rates. 


Bradford.— At a recent special meeting of the Drapers’ Association 
the position created by the rejection by the City Council of the Elec- 
tricity Committee's scheme for the reduction of the cost of electricity 
for lighting from 44d. to 4d. per unit was considered. In the course 
of the discussion it was stated that a very large drapery firm in London 
had reduced the cost of light to less than 2d. per unit by establishing 
their own plant; that a Newcastle firm saved £500 a year by usin 
their own plant, and that the Bradford Co-operative Society estima 
that they could save £500 a year upon their central premises only by 
taking a similar course. It was agreed to request the Electricity 
Committee to make a substantial reduction. 


York.—The £50,000 extensions noted in our last issue comprise 
two 1,000-h.p. Willans engines, Dick, Kerr, and Oo. generators, 
Allen's electrically-driven surface condenser, three Babcock and Wilcox 
boilers, Green's economiser, and new chimney and offices. Messrs. 
Arnold and Sons, of Doncaster, have secured the contract for the 
buildings. Formerly the plant in the station was capable of sup- 
plying about 20,000 lampe, and applications for current have come in 
so fast that that there are now some 46,000 8-c.p. lamps connected, 
besides nearly 2,000 awaiting connection. We are informed that the 
Council are at present in communication with several large power con- 
sumers who are likely to take a considerable number of units. 


Islingtom.—At to-night’s meeting of the Council of the borough 
the following resolutions will be submitted: ''(1) That the London 
County Council be informed that the Borough Council strongly cbject 
to the proposal of the Holloway Electric Supply Company, Limited, 
being carried out, and still more so to its receiving a sanction from 
that body. (2) That from the end of the current quarter the charge 
for the supply of electricity to churches, chapels, and other places of 
worship, theatres and music halls and other places of public entertain- 


per kilowatt, 


ment, and to hospitals, workhouses, and infirmaries be 4d. per unit 
for lighting and 2d. per unit for power ; and that the same charges be 
made for the new post office in Upper-street when a supply of elec- 
tricity is required." 

Hammersmith.— We understand that on Wednesday the following 
estimates were approved for electric lighting of Askew-road, Paddens- 
wick-road, Dalling- road, and Glenthorne- road, by means of arc lamps 
affixed to the tramway company’s standards: gross estimate, 
£1,172. 0s. 2d.; less estimated recoupment, £350. 18s. 9d.—total, 
£821. 1s. 5d.; contingencies, £28. 18s. "7d. ; net estimated cost, S850; 
also the purchase of a pulsometer pump at £55. The annual cost 
for 56 lamps is estimated at £586, made up as follows: repayment of 
loan, 50 years, £28. 103.; interest at 34 per cent, £14. 178. Ad.; 
preparation costs, £12 per kilowatt, £194. 8s.; current, 50,500 units, 
at 8d., £168. 6s. 8d.; attendance, trimming carbons, etc., £5 per 
lamp, £180. Arrangements are about to be made with the London 
United Tramways, Limited, with regard to the position of the trolley 
posts and the use thereof for tho public lighting. 


Ramsgate.—The Town Council have decided to accept the follow- 
ing offer by the National Electric Wiring Company, Limited, in the 
matter of the local electric lighting provisional order: Maximum 
charge for current (private light) 7d. and 2d., an average of 54d. To 
pay to the Corporation the whole of the cost of the sinking fund on 
whatever amount is raised, probably 64 per cent. per annum. The 
Corporation to be able to re-purchase in 10 years by paying a premium 
of 74 per cent., or in 15, 20, or 25 years without paying any premium 
whatever, the value to be fixed at 10 per cent in excess of what the 
lowest tender would have been in ordinary competition. The Wiring 
Company to pay all costs of the order to date, and the cost of the 
agreement, etc. The company to undertake to pay to the Corpora- 
tion any excess of profit above 3 per cent. during the first 10 years, 
and during each five years after the first 10 years to divide the excess 
profit equally with the Corporation. 


Stirling.—In his report on the progress of the electrical under: 
taking for the year ending May 15 last, Mr. A. C. Hanson, the engi- 
neer, states that the number of units generated had been 194,076, of 
which number 188'848 units had been accounted for, the number of 
units sold being 173,987. The estimated deficit balance on the year's 
working, as compared with the estimate, was about £48, the revenue 
having fallen short by £195. and the expenditure being £147 less 
than the sum calculated The average price received from private 
supply had been 4:68d. per unit as compared with 5'27d. last year, 
being a reduction of rather more than 4d. per unit, owing partly to 
the more extended use of the maximum demand system aud partly to 
the introduction of the Nernst lamp. The cost of production per 
unit has this year been reduced from 1:98d. to 1:51d., or nearly 4d. 
per unit. The total costs have decreased from 2°77d. last year to 
2°05d. this year, showing a reduction of nearly 3d. per unit sold. To 
further encourage large motor users, the engineer suggested that a 
reduction in the power charges should be made. On Tuesday the 
Council agreed to reduce the flat rate to private houses to 44d. per 
unit from 6d., with the exception of the consumers supplied through 
a prepayment meter, where an extra $d. per unit will be charged for 
metor rent. 


Ecoles.—Alderman Smith, in moving the minutes of the Public 
Lighting and Electricity Supply Committee last week, said the balance- 
sheet showed a fairamouutof successduringthe past three years’ working. 
In March, 1901, the apparent loss was £1,606; in 1902 the apparent 
loss was reduced to £867 ; and for the year just ended the apparent loss 
had been reduced to £476. He said apparent loss, because if this 
was a meeting of shareholders he would say these figures did not 
represent a loss at all. Whilst the plant had been maintained out of 
révenue, they had also set aside such a sum for depreciation as would 
give a balance to the credit of the concern of £49. In 1901 the capital 
sunk amounted to £19,508; 1902, £21.707; 1903. £22,862. In the 
same years the revenue expended was £3,753, £3,283, and £3,136, so 
they would see there had been a steadily diminishing expenditure. 
The income for those three years was £2,147, £2,416, and £2,660, 
showing that whilst the expenditure was decreasing the income had 
been increasing. They had had to pay out of the rates the sums of 
£1,606, £867, and £476, and now if they took off the loan repay- 
ments and sinking fund, which was really depreciation, the loss was on 
the first year £1,254, on the second year £411, and at the end of the 
third year there was a profit of £49. It was a most encouraging state 
of things, and they were gradually getting into a position to relieve 
the rates out of the lighting department. | 


Sunderland.—The annual report of the Electricity and Lighting 
Committee of the Corporation for the year ended March 31, 1903, 
records a steady continued growth in progress. There has been a 
deficit of £400 (after payment of capital charges, consisting of £6,756 
for interest on loans and £6,460 for sinking fund) on this year’s 
working, but the percentage of gross profit to average capital outlay 
for the year has been 64 per cent., despite the full effect of the cost of 
construction of the new electricity station, which has had to be borne 
even before some of the plant has been capable of earning revenue. 
The number of lamps connected on March 31 was 154,923, compared 
with 139,202 on March 31, 1902, representing an increase of 11 per 
cent. The number of units sold was 2,848,283, as against 2,375,557 
during the previous year, representing an increase of 20 per cent. 
Then follows a table which shows that there were during the 
year 855 consumers, against 721; 154,925 8-c.p. lamps con- 
nected, against 159,202 ; a maximum load of 2,165 kw., against 
1,640; a total installation of 3,280 kw. (including spares), inst 
5,280 ; 2,848,243 units sold, against 2,375,557 ; an average load factor 
of 152 per cent., against 16 per cent.; and a capital of £70°8 expended 
against £62. The report states that the load factor has 
been reduced from 16 to 15:2. The relative estimates and expenditure 
have agreed very closely, The estimated revenue for the year was 
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£31,342. 168. 3d., and the actual £31,525. s. 1d The expenditure 
was estimated at £31,503. 13s., and was actually £31,724 14e. The 
expenditure was made up as follows: works costs, £9,904. 11s. 11d.; 
standing costs, £8,604. 5s.; sinking fund, £6,460; interest, £6,755. 
19s. 1d. The cost per unit was 2:615d., against 2°49d. in 1902. An 
agreement is to be entered into with the Sunderlaud Co-operative 
Society providing & scale of discounts upon the current supplied to 
them tor lighting their central a the limit of which shall be 
5d. per unit, less 45 per cent. e Council have also decided to lay a 
high-tension feeder transformer und low. tension distributor in Chester- 
road and Westlands, fixed charges for portable batteries, and adopted 
new wiring regulations. 


Edinburgh.—The resident engineer, Mr. F. Newington, has 
reported 4s follows on the scheme for the general lighting of Edin- 
burgh by arc lamps: I find that for the lighting of all the streets 
at present lighted by gas in Edinburgh, Portobello, and Granton 
(excepting the Granton Harbour area), but not lighting any of the 
closes, about 2,870 additional arc lamps will be required. As a large 
number of the above streets are narrow, and with comparatively little 
traffic on them, I think that lamps of smaller candle-power than those 
at present in use in the city will be sufficient, and I have based my 
estimates on the following lamps being used : 1,000 arc lamps taking 
10 amperes of electricity (similar to those in use throughout the city 
at present, excepting Princes-street); 935 arc lamps using seven 
amperes ; 935 arc lamps using five ampercs. I have also estimated 
that the lamps will be rather farther apart, the average distance being 
from 70 to 76 yards. The total length of streets at present lighted by 

is 124 miles. Of this distance about 47 miles of street already 
ave the necessary ways laid for the cables, leaving about 77 miles 
without any ways. I estimate the capital outlay for the 2,870 lamps 
as follows: 2,870 lamps, lamp-posts, and erection, £71,750; ways 
and cables, 77 miles, £34,060; cables only (cables already laid), 
47 miles, £8,220; machinery and plant, and building at generating 
station to generate electricity for this number of lamps, £35,000; 
feeders, mains, eto., for supplying the above arc lamps, £30,000 ; the 
above assumes that the lampe will all be put on one aide of the street, 
if the lamps are placed on both sides of the street the extra cost will 
be £5,500—total, £184,550. I estimate the working costs per annum 
for this number of lamps as follows: coal, £3,500; oil, :tores, 
water, etc., £550; maintenance of generating machinery, £1,500; 
5 at fene station, £950; maintenance of mains, £700; 
carbons, £2,100; lamp trimmers’ wages, £8,500; maintenance 
of lamps, £3,000—total, £20,800; rents, rates, taxes, and 
management, £5,650 ; sinking fund for redemption of capital, one- 
thirtieth paid off each year, £6,150 ; interest on borrowed capital, 
averaged for 30 years at 1°81 per cent., £3,340—total, £35,940, giving 
an average cost per lamp of £12. 108. per annum, I have taken the 
rate of interest on the borrowed capital at 1:81 per cent. As the 
capital outlay is paid off in yearly instalments, one-thirtieth each 
year, the interest payable each year will be reduced in proportion to 
the capital, and 1:81 per cent. spread over the 30 years is the average 
rate, In the firet 15 years the interest would be higher, in the second 
15 years lower than the average. At the last meeting of the Electric 
Lighting Committee of the Town Council it was raported that from 
May 15 to June 4 applications had been made for 5,132 lamps for 
lighting, 1,514 for power poupons, and 368 for hesting—a total of 
6,814, as compared with 7,998 for the corresponding period of last 
year, 

Grimsby.—The Town Council have decided to borrow a further 
£7,000 íor electric lighting purposes. The borough engineer, Mr. H. 
Gilbert Whyatt, conducted the Mayor and Jouncil and visitors over 
the buildings iu connection with the destructor plant on the occasion 
of the recent opening ceremony. The destructor is near the electric 
lighting station. A steam capetan assists the carts up the incline 
approach, after going over the weighbridge, on to a high level platform 
immediately above the furnaces. These furnaces are of the standard 
Horsfall type, each of the four having a grate area space of about 
30 square feet. The refuse first goes over a drying hearth, the fumes 

ing over the hottest part of the fires and up the shaft, which also 
dos duty for the electric station, after which the refuse is subjected to 
the full heat of the fire, which is aided by a forced draught. The 
fumes are conducted to a reverberatory chamber, where the heat is 
about 1,850deg. F., and in the main flue a second combustion of the 

takes place. The hot gases are then taken to the boiler (which 

is of the Babcock and Wilcox water-tube pattern, having a heating 
surface of 1,217 square feet), thence through a patent centrifugal dust 
catcher, and into the chimney. This dust catcher absolutely prevents 
any escape of dust from the chimney. Space is provided for a second 
boiler, and for an economiser which will be fixed when the electricity 
department next requires a boiler. The clinker from the furnaces is 
caught in buckets or hoppers suspended from a tramrail, and by means 
of a hoist can be deposited in the open air without beirg tipped upon 
the stoking floor. A clinker crusher is provided, together with a 
revolving screen, and it is anticipated that there will be a 
demand for the hard clinker which is produced. A mortar-mill is 
included in the scheme, and in all specifications for work carried out 
by the Corporation it is provided that the mortar shall be obtained 
from the destructor department. The offices consist of a room for the 
foreman, two storerooms, and a workmen’s room, the latter being 
vided with a bath. The buildings arc of red brick, with buff brick 
asings, aud slated roofs, one end being filled in with corrugated 
iron until the additional boiler and economiser referred to are required. 
The total cost of the work has not yet been ascertained, but it is not 
likeiy to exceed £10,000, this being well within the estimate of the 
borough engineer. The contractors were the Horsfall Destructor 
Company, Limited. The sub-contractors were: Messrs. Hewins and 
Goodhand, of Grimsby, for the buildings and retaining walls ; Messrs. 
Buck and Hodson, of Southport, for the erection of the cells, 
flues, dustcatcher, etc.; Messrs. Babcock and Wilcox, of London and 
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Renfrew, for the boiler; the Brightside Foundry Company, of Sheffield, 
for the engine, mortar-mill, hoist, railway, tank, pipes, etc. The 
offices were erected by Messrs. Gilbert and Kirton, of Grimsby, and 
E eighing machine was supplied by Messrs. J. Greenwood and Son, 
0 ord. . 


PROVISIONAL PATENTS, 1903. 


JUNE 8. 

Improvements in and connected with telephone 
exchange systems. Hermann Oppenheimer, 55, Redcross- 
street, Barbicau, London. (Actiengesellschaft Mix und 
Genest, Germany.) 

12837. Improvements in electric motors. rd Alfred Carolan, 
83, Cannon.street, London. (The General Electric Company, 
United States.) 

Improvements in electric heaters. Edgar Alfred Carolan, 
83, Cannon-street, London. (The General Electric Oompany, 
United States.) 

12839. Improvements in controllers for electric motors, Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

Improvements in and relating to electric burglar 
alarms for vaults, safes, and the like. Charles Oswald 
Miller, 18, Southampton-buildings, Chancery-lane, London. 
(Complete specification.) 

A new electrolyte or battery solution. Charles Ernest 
Warren and Joseph Crowley, 115, Cannon-street, London. 

JUNE 9. 

12006. Improvements in the construction of trolley wheels 
for collectors for use in connection with overhead 
trolley wires and electric oars. Henry Brecknell, 
Edward May Munro, and Hugh Innes Rogers, Thrissell. 
Street, Bristol. 

Improvements in arc lampe. Joseph Wilfred Bowley, 4, 
St. Ann’s-square, Manchester. 

12947. An improved case for electric light fuseboards and 
switches. John Bolton, 73a, Southfield-road, Bedford- 
park, London. 

19954. Improvements in magnetic brakes. Edgar Alfred Carolan, 
83, Cannon-street, Loudon. (The General Electric Company, 
United States. ) : 

Improvements in fluorescent screens, Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in cut-outs for electric circuits. Edgar 
Alfred Carolan, 83, Oannon-street, London. (The General 
Electric Company, United States.) 

12968. Improved and portable electric lamp. Paul Schwenke, 

70, Chancery-lane, London. (Complete specification.) 

12982. Improvements in contact devices for electric railway 
and tramway systems. Anton Kuchinka, 18, Buckingham- 
street, Strand, London. (Oomplete specification.) 

19983. Improvements in installations for starting and working 
& number of independent motors. Siemens Bros. and 
Co., Limited, Birkbeck Bank - chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktiengesellschaft, Germany.) (Complete specification.) 

JUNE 10. 

12985. Improvement in and relating to electrical automatie 

| volt regulators.  Eugóne Morand, 1344, Belgrave-road, 
Birmingham. : 

12993. Improvements in automatic oiroult makers and 
breakers. John Grice Statter and Charles John Simeon, 
Norfolk House, Norfolk-street, Strand, London. 

13009. Improvements in trolley heads for electrically-pro- 
pelled vehicles. James Major, 4, St. Ann's-square, 
Manchester. 

13031. Improvements in eleotrodes for arc lights. Frederic 
Julius Gerard, 22, Southampton-buildings, Chancery-lane, 
London. 

A new or improved methed of testing armature coiis, 
The firm of Johnson and Phillips and Alfred Frederick 
Galpin, Norfolk House, Norfolk.street, Strand, London. 

JUNE 11. 

13055. An improved signalling key for use with Herz wave 
telegraphy. Harold Thornton Ellis, Wrea Head, Scalby, 
R. S. O., Yorks. 

13059. A telephone system of one vessel communicating 
with another. Daniel Leitch Oonnal and David Buchanan 
Selkirk, 154, St. Vincent-street, Glasgow. 

Improved fusehead for electric blasting. Frederick 
Render, 6, Bank-street, Manchester. 

13100. Improvements in electrical cut-outs. Hugo Korten, 80, 
Leicester-road, East Finchley, London. 

Improvement in feed wheels for automatic telegraph 
perforators and transmitters. John Gell, 21, Finsbury- 
pavement, London. (Complete specification.) 

JUNE 12, 


13153. Improvements in shade holders for electric lamps. 
George Chisholm, 5, Corporation-street, Birmingham. 


12829. 


12838. 


12865, 


12897. 


12915. 


12955. 


12956. 


13038. 


13061. 


13109. 
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18176. Improvements in electric vehicles. George Gibbs and 
Henry Pearson, Westinghouse-building, orfolk-street, 
Strand, London. (Date applied for under Patents, etc.. Act, 
1901, Oct. 2, 1902, being date of application in United 
States. ) (Complete ‘specification. ) 

13190. Improvements in or relating to apparatus for 
operating electrio bells, spark coils, and the like. 
Frederick Charles Morris, 8, Quality-court, Chancery-lane, 
London. 

13231. Improvements in magneto somaphore mechanism. The 
Magneto Electric Company, 322, High Holborn, London. 
(Complete specification. ) 

18228. Improvements in enclosed electric arc lamps. Thomas 
Hamilton-Adams, 4, South-street, Finsbury, London. 

JUNE 13. 

13243 Improved means for ventilating electric tramcars and 
similar vehicles. George Holtby Pinder, 4. St. Anu's- 
square, Manchester. 

18278. Improvements in electric alarm and controlling 
apparatus. Josef Werner and Jonas Olsen, 7, Ely-place, 
Holborn, London. . 

13281. Improved device to be used in connection with 
telephone receivers. Josef Capell, 81, High Holborn, 
London. (Complete specification.) 

13282. Improved coupling device for electric motors. Caspar 
Wüst- Kunz, 81, High Holborn, London. (Complete 
specification.) 

13305. Improvements in the brush boxes of dynamos and 
motors. W. H. Allen, Son, and Co., Limited, and 
Charles Caesar Hawkins, 24, Southampton - buildings, 
Chancery-lane, London. 

18310. Improvements in apparatus adapted for indicating or 
automatically controlling or varying the flow of 
electric current. Guy Carey Fricker, 46, Lincoln’s-inn- 
fields, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July +, 1908. 
1902. 
5972. Electrical signalling apparatus for railways. Danneels. 
8172. Apparatus for the production of electric oscillations 
of requisite amplitude and frequency. Manders and 
Sharman. 

13267. Fusible electric cut-outs. Burke. 

13491. Intercommunication switch for telephones. Webb. 

13545. Aro lamps. Weinert. 

135506. Means for the control of the supply of electricity to 
electric motors for hauling plant and similar 
apparatus in which the demand for energy is inter- 
mittent. IIgner. 

18734, Electric transformers. British Thomson-Houston Company, 
Limited. (Moody.) 

13945. Electric arc lamps. Bremer. 

14270. Dynamo-electric generators. Smith. 

14487. Electrical automatic out-outs. Cowan and Dale. 

14741. Trolleys and conductors used for electric propulsion 
of vehicles and boats. Mercier. 

14829. Deteotors of electric currents induced in systems of 

space telegraphy. Wilson. 

Electric distribution systems. Lake. 
Company.) 

15226. Mechanism for electrically controlling mechanical 

motion. Macquisten. 

15347. Aro lamps. Lake. (General Electric Company.) 

15413. Electric arc lamps. Davy. 

15431. Regulating device for clectrical macninos driven by 
steam motors. Parsons. (Brown.) 

15456. Brush gear for dynamos and electromotors. Electric 
and Ordnance Accessories Company, Limited, and Hall. 

15807. Electric accumulators. De Sedneff. 

15815. Electric fuse boxes for street mains and analogous 
uses. Electric and Ordnance Accessories Company, Limited, 
and Hall. 

Electrical fuse box or cut-outs. Nisbett. 

Mechanical rail scrapers for grooved and other rails 
used on electric railways. Munro, Brecknell, and 
Rogers. 

Third-rail contact shoes for electric railways. Lake. 
(General Electric Company.) 

Apparatus for indicating that an eleotric current has 
reached a predetermined amount and for the con- 
sequent closing of a switch or switches. Edmondson, 
Purdom, Dawson, and Edmondson and Purdom, Limited. 

Means for applying and removing ezectrio incandescent 
lamps. Kirk. 

Electrolytic 


Gurwitsch. 
Construction of apparatus for measuring electrical 


resistance. Record, Brooker, and Goss. 
16925. Control of clectric motors. Lake, (General Electric 
Company.) 


14884. (General Electric 


15823. 
15981. 


16063. 


16142. 


16178. 


10358. processes and apparatus  therofor. 


165765. 


16928. Counters or tell-tales for electrio circuit breakers or 
current indicators. Lake. (General Electric Oompany.) 

16989. Electric cables. W. T. Henley's Telegraph Works 
Company, Limited, and Savage. 

17106. Overhead trolley lines or conductors and the like. Cowx. 

17134. Holders for incandescent electric lamps. Newton and 
Neville. 

17141. Automatic electrical switches, Adler. 

21462. Detection of electrical oscillations. Walter and Ewing. 

1903. 

2199, Process and apparatus for the treatment of gases, 
vapours, and the like by electric spark discharges. 
Schlutius. | 

4145. Electric lampholders and the like. Hirst and Bacon. 

5314. Field magnets for dynamo-eleotrio machines or eleotrio 
motors. Lundell. 

5545. Luminous vapour electric lamps. 
(General Electric Company.) 

9029. Means of suspending electric incandescent lamps. 
Galeworthy and London Electrical Fittings Company, 
Limited. 

9196. Measuring electrical energy. Evans. (Allgemeine Elek- 
tricitàts-Gesellschaft.) 

9496. Generation, distribution, and contrel of electric currents 
and mechanism connected therewith, particularly 
applicable to train lighting and like purposes. 
Justice, (Electric Car Lighting Company.) 

9690, Cardew earthing devices. Drake and Gorham, Limited, 
Drake and Gorham. 

9716. us lamp with oxygen pump. Emonds, en and 

eim. 


Fairburn Hart. 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. "dns Last price 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. j-3 


Aron Electricity Meter, p.c. Cum. Pref. Shares, 1-125, 000 1 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5... 6274 
6 per cent. Cum. Pref., 1-100, oO(uo;;;h; 5 54-6 
—— 1444 per cent. Mortgage Debentures .............. 00 103-107 
British Tonon Houston Co., 44 per cent. lst Mort. Deb. 
Stock,- Red. ĩo˙f3ßngn. ⅛ ²wm d 8 100 8855 


—— per cent. Mortgage Debenture Stock 


British Weatinalionse Elec. and Mauui., & per cent. Pref... 5 .. 
275, 5,000 3 2 109 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.. E .. 214 


— Non. Cum., 6 per cent. Pref. .................... vs di 

44 per cent. lst Debenture Stop 100 .. 1 

44 per cent. 2nd Debenture Stock ................ 100 .. 89.94 
Callender’s Cable, Debent ure. E $5 1e u 

r 5 
Crompton and (ooo 8 . . 

8 per cent. Debenturess 100 .. 102-1 
Edison and Swan United, A Shares, 1-99,261 .......... 9. xs i 

* A" Sharee, 01-017, 1 5 18.86 

5 per cent. Deben turen 100 7 

4 per cent. Deb. Stock, Rede.. 100 .. 7877 
Electric Construction, Limited, Nos. 1 to 112,100.......... 3 — Ma 

per cent. Cumulative Pref. .................... 2 .. 

4 ver cent. Perp. lst Mort. Deb. ................ 100 .. 100-1 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Ye 100 .. 92-97 
General Electric Compan (1 5 per cent. Cum. Pref... 10 93-1 
a ae pad ome lat x nt w———— 100 .. IIS 

. T. s Telegraph Works, Ordinary .............. «s : 

44 per cent, Preference .................. eene d 7.11 ` 

per cent, Debentures .................... q 00 .. 107-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 103.103 

4 per ‘cent, Debentures ............ «eee 100 — 100-1 
Parker, Thos., Limited, Ordinary .................... e 10 .. 314415 
Telegraph Construction and Maintenance .............-.- 13 

6 per cent. Bonds . ... 100 .. 101-104 


Electric Lighting and Supply.— 


Blackheath & Greenwich District "dg Ned 1,201-101,200.. 1 db 
per cent. Deb. Stk. and Oonv..... 100 .. 11 
Bournemouth and Poole, Ordinary ....................-. 10 .. 153 

44 per cent. Cum. Pref., 7,501-15,000  ............ 10 .. 10-11 

6 per cent. Cum. Second Pref., 15,001-22,500 . 10 .. 10-1 

44 per cent, Debenture Sto C 100 .. 1041 
Bromley (Kent) Electric Light and Power Co., 44 per cent. ; 

Bro to u e Ordin ( —L(ᷣ B RK K 5 ee 104-420 
mpton and Ke n, VJ ͤ 26 $5 - 

7 per cent. Preference ....................... 5 .. 104-103 
pauta E — Suppl Corp, Ordinary, Nos. 1-40, 000.. 5 .. EX 
Cambridge "Electio Supply Company, Ltd., £10 Ord. 8 .. 18 
Central Electric ‘Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 106-109 xd 
Charing Cross and Strand, Nos. 1- 70,000 is cua ro eh reus 95 9-94 

47 r r cents Cum. "m Spleen me 16,000 z e. 06: 

——— per Sent Debenture Stock, Red. (Prov. Certa.).. 100 .. 101-1 
Chelsea 5 Supply "————— — À— € D. <x 6-44 
45 Bon, Grin cent, Debenture222x2 sss 100 .. 107-110 
City of Lon Ordinary...........ssesesesosooesecosono 10 .. BEL 
6 per cent, Cumulative Pref. .................--- 10 .. 15-14 
5 per cent, Debenture Stock .................... 1 — 12 
r cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. — 104-107 
County of London and Brush Provincial, Ordinary........ 110 n 8-9 

6 per cent. Cum, Pref. ...................... € -13° 

44 per cent. Debentures Prov. Certs. All Rd. 100 . 111-119 
Edmundsons' Electricity Corporation, Ordinary, 1 se - 7 

A per cent. Cum. Pre fn. ss 

r cent. First Mort. Deb..................... 100 .. 107-110 
RieciricL Tractn. Co. of Aust., as 6p.c.Cm. Pf.,1-30,000 5 
5 per cent. 8 Stock, Red, .............. 100 .. el 
Folkestone Electric Supply, Ltd. id, Ord. Doe: 1-10,000 ...... 8 a 
per cent. Deb. Stock, Red. .............. 100 . 102- 
Hove Bicis io Lighting, Limited, 0rd. 1.1 13,000 .........- 6 — 8-9 
Kensingto tsbridge Elec. Lt., „Ltd., Ord., 1-21, 000 5 — 11-12 
. seat Debaters Stock Red. . 100 — 
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Amount Amount 
Name. paid, Last price. Name. paid Last price 
£ £ £ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 103-106 British Electric Traction, Ord., 1-300,000 & 60,001-90,000.. 10 14-14) 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-108 6 per cent. Cm. Pf., 30 001-60, 9000 —· s. 8 12-124 
London Electric, Ordinary .................... ee eee $5 .. 2422 5 per cent. Perpetual Debenture Stock ....... . . 10 . 122- 
6 per cent. Frekkntd. ce 8 [a Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 . 23-3 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 101 ^ A" 6 per cent. Cm. Pl., 1-40, C ............. . b. 55 
Metropolitan, Ordinarr . eere 10 .. 17413184 B 6 per cent. Cm. Pf., 1-27 ,500 3 No NS 5 — à 
per cent. First Mortgage Debenture Stock ..... 100 .. 110-115 5 per cent. Deb. Stock, Red. e» 100 — 107-110 
34 per cent. Mortgage Debenture, Red. .......... 100. 98-101 Prov. Cert., all paid nosseseesneote 100 — 99.1 
Newcastle · upon-Tyne Electric Supply, Ordinary. S005 . 100-103 Cape Electric Tramways, Nos. 1-480,000 ................-- la 24 
Preference. ! — exÓ. d .. 102-105 City of Birmingham Tramways, 5 per cent, Cum. Pref..... 10 .. 
Notting Hill Electric Lighting . ,D .. 14.15 4 per cent. lst Mortgage Deb., 1-3, 000 (1917) .... 100 .. 99-1 
4 per cent. First Mort. Debs., Nos. 1 ae (Reg.) . .. 899.102 Colombo Electric Tramways and Lighting, 5 per cent. Ist 
Oxford Electric, Ordinary, 1-96 and 407-14,310 ............ * - 9-6 Mortgage Debenture Stock, Re... q 100 .. 102-104 
4 per cent. Debenture Stock .................... 100 .. 93-101 Cork Electric Tramways and Lighting Co., Ordinary SUM 10 .. 15-14 
Eoyal Electrical Company of Montreal, 44 per cent. First 5 per cent. Cum. Pre of eene 10 . 11-128 
Shares Mortgage Debentures ............... s . 100 .. 100-102 Dent. ds eee Eas 8 — 96-99 
Smithfield Markets Electric Supply Ltd., Ord., 1-12,000 .. 5 .. 3-35. Dublin United Tramways (1896), Ord., Nos. 1-60,000 . 10 — 154-144 
4 per cent. Debenture Stock .................... 100 .. 88 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 19-16 
South London, Mann 8 5 . 34-4 per cent. Mort. Debs., 1-3,000, Red. 100 .. 94-97 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 6 . 154-164 Imperial ways, Ordinar nnn een al .. 22-22 
7 per cent. Prei. D. us 95.192 6 per cent. Cum. Prein all . 144-1 
33 per cent. Deb..... . . . ceensecees .. 100 .. 99-1 44 per cent. Deb. Stockõn eene 10 .. 118-11 
Urban Electric Supply Co., Ordinary, 8-50,007 ............ 5 .. 5-54 Isie of Thanet Electric Tramwa sand Lighting, 5 per cent. 
5 per cent. Cumulative Preference, 50, ore (00 5. 5 Cum. Pref., Nos. 30,001-60,000 .............. „ 5 si 9437 
Westminster, Ordinary CCC 5 .. 12-1 4 per cent. Debenture Soe. vo ovorour 100 .. . 
— 5 per cent. Cum. Pref., 110,101-138,251 . e. 6 . 64-63 Kidderminster and District Lighting and Traction, Pref... 5 .. 54 
London united n per er Cum.Pref, ........ in vs ORE 
per cent. 1s ck, Red, . ws 
Eleetrie Rallways.— Metropolitan Electric Trams., Deferred, 1 90 dbi i, Sip 1 3. H 
Nin I- 100 .. 105-108 per cent. Cum. Pref., 500,001-814,016............ ; 
Central Er) pp T WERNA ccceececevceese 100 .. 102-105 New General Traction, Ordinary V Ew rn 
deferred... —— i IS 5 Dor 12 8 1-1,713 (Reg.). 100 . 91-96 
— — 4 p.c. Deb. Stock (Prov. 8 t Corta., full m : , . : 
city and „ g a fully padd). 10 = "ote | Oldham, Aston, and ETE Tramway, Ordtiary.......--—- zo Qd 
— Saw ac ens Prof Stock 51. o 100 Ri 130.135 Perth Elec. xTramwaya (W 4)5 cent, id Mart D Deb. Stk. 100 101404 
pe 77% 8 100 .. 129-132 Potteries Electric Nach ion, as Ordinary, 26,00 Sx ais 10. 94-104 
i „ „ OI . 100 . 128-131 $ por oont. Cim. Are r t., 120,000 e 1 e 
— per cen nture Stock...................- a 
dea ore ipae eb , LOL BB | south Tangaahise Metri Traction and Bower Company , ` 
——— 4 per cent. Mortgage Debentures, Red., 1-1,700 .. — . 106-104 2101.52 gnay ———Á— — - 
i per cent. Freferencoo 1 1 
Waterloo and City, Ordinary .. ...... d E — — £528,095 44 per cent, Debenture Stock . . io Nd. 100 p. o. 
ramways.— 
Electric T y K : Telephones.— 
1 . ilg) 2 geb | National Telephone Pratorrod vertr. 101-108 
Land Fleetwood Tramroad...................... 110 eo 134-144 —— Deferred Stock .....................-. „ 100 us 80-85 
Brisbane Tramway Invest. Lim. Ord., 1-75.000 . FEN 5 3 0 23-34 ——— 6 per cent. Cum. First Pret. 6 6 „%%% „% %%% „f . „%%% „„ 1 a.o 13-14 
per cent. Cum. Pref. „Nos. 1-75, 000 b eee ete 5 Ja 44-43 ——— 6 per cent. Cum. Second Pref. 22 2 2 6 6 6 2 „„ „6 „ 0 * 12-13 
per cent. Deb. Stk., ' Red., Prov. Certs. all pd. 100 .. 102-105 b per cent. Non. Cum. Third Pref. ............. Ô . 5-54 
Britich Cofuubia Electric Railway Co., Ord., Nos, 1-20,000 100 .. 69-72 . — & per cent. Deb. Stock, Red.... 0 .. 98-100 
Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 100 . 92-2 — 4 per cent. Deb, Stock, Red. 100 — 102.104 
— — 44 per cent. lst Mt. Debs., Nos. 1-6,250, of £40 each 40 .. 104-106 p.c | Oriental Telephone and Heotrio Company — --- — Leo il 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Trafüc Returns for Increase or | les of 


Accounts for past year. 
week decrease. jd add A e 
me 1 e Total |P car mites | Pas. eie" Blio or alt 
Current, otal , Passengers | Car miles | Car eo e. 
| ending. 1903. | 1902 | Week. bci 1903. 1902 | Ending e eipta' ed. Eum: eng nger mile. track 
1 
355 Junel3 1,167 | Sy | KI 2 02 191 14| May 3) 37.851 9,099,715 | 794,641 | 098 ds 1,370 6:14 
Aberdeen Corporation.......... ; June , | + + | ay ,099, ; | 13° à 
Ayr Corporation. +- „ p ss | ji | E Sept. 25 12,503 2,979,276 0, 100 | 1034] 1,560 | 47 
Biri on ce BA 5 1.30 T 279 4 835 24 24 March 250 40,064 | 7,234,106 | 826,58 |136 1187 1,705 | 744 
Blackburn Corporation ........ „ 9| 1,508 | 1,029 as 279 + 835 | | Marc i j 7, 24, 1 ; a 
| 5 | | l MEL KM 
Blackpool Corporation, e maja „ , bgo | m 1 480 f 10% | lob | len Bee. 31 soas | 2019677 | sas | 3e2 |1268] 1982 690 
Bolton Corporation | " 144 199) | 1,470 + 523| 4. 3485 | 25 25 | March 31| 85.704 | 17,761,605 | 1,896,247 |115 |1075| 3,430 | 587 
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NOTES. 


Books Received.— Etude sur les Distributions 
d'Energie Electrique pour Force Motrice,” by Mr. L. 
Saint-Martin. This is an extract of the Bulletin Techno- 
logique, Nos. 3 and 4 (March and April, 1903) of the 
Iustitution of Ancient Students of the National School of 
Arts and Crafts, and is ‘published by the author at 
27, Rue des Dames, Paris. 


Canadian Society of Civil Engineers.—We have 
to acknowledge a copy of the official report of the annual 
meeting of this society held at Montreal in January this 
year, which has been forwarded to us by the secretary, 
together with a pamphlet showing the constitution of the 
organisation. From this latter we gather that the member- 
hip of the society now numbers 981 of all classes, as 
compared with 892 in January, 1902. The society 
numbers among its honorary members such distinguished 
men as the Earl of Aberdeen, Lord Kelvin, the Earl of 
Minto, the Earl of Derby, Lord Strathcona and Mount 
Royal, Sir Frederick Wm. Bramwell, Sir. John Hawkshaw, 
and Sir John Fowler. 


Royal Meteorological Society.—The second of the 
afternoon meetings of the above society for the present 
session was held on the 17th inst., Captain D. Wilson- 
Barker, president, in the chair. Dr. W. N. Shaw, F. R. S., 
read a paper on “ The Meteorological Aspects of the Storm 
of Feb. 26-27, 1903.” A paper was also submitted by Mr. 
J. Baxendell on The Dines-Baxendell Anemograph and 
the Dial Pattern Non-Oscillating Pressure-Plate Anemo- 
meter, in which he gave a description of the combined 
velocity and direction anemometer which he has designed 
for the Fernley Observatory at Southport. In addition, 
he has designed a non-oscillating pressure plate for showing 
. ona dial the maximum pressure of the wind. By using a 
combined “head” or vane for the Dines anemometer, Mr. 
Baxendell has been able to arrange for the new instrument 
to record (1) the velocity, (2) the direction, and (3) the 
maximum pressure of the wind. 


Rontgen Society.—The nominations for officers and 
council for the ensuing year, to be submitted to ballot at 
the annual meeting of the society next Thursday, propose 
as the new president the Right Hon. Lord Blythswood, 
D.L., LL.D., F.R.A.S, and as vice-presidents the Right 
Hon. the Earl of Crawford, K. T., F.R.S.; Mr. J. Mackenzie 
Davidson, M. B.; Mr. D. Ferrier, M.D., F. R. S.; Mr. C. W. 
Mansell-Moullin, M. A., M. D., F. R. C. S.; Prof. Silvanus P. 
Thompson, F. R. S.; and Mr. Dawson Turner, M.D. The 
proposed constitution of the council is as follows: Mr. G. B. 
Batten, M. D., C. M.; Mr. Wm. Chattaway; Mr. C. A. 
Clark, L. D. S.; Mr. J. H. Gardiner, F.C. S.; Mr. A. W. 
Isenthal, F. R. P. S.; Mr. H. H. Mills, M. D.; Rev. P. 
Mulholland, B. A.; Mr. E. Payne, M. A.; Mr. C. E. S. 
Philips; Mr. G. H. Rodman, M. D.; Mr. E. W. H. 
Shenton, I.. R. C. P.; and Mr. H. Snowden Ward, F. R. P. S. 

Society of Arts Conversasione.— The conversazione 
given annually by the Society of Arts will be held on 
Tuesday evening next, in the gardens of the Royal Botanic 
Society, Regent’s Park. Sir Wm. Preece, K. C. B., F. R. S., 
chairman, supported by his colleagues of the council, will 
receive the guests at the entrance to the conservatory near 
the Broad Walk from nine toten o’clock. It is anticipated 
that it will be only necessary to use the central portion of 
the gardens, and these will be beautifully illuminated by 
artificial lights. Among the many interesting features of 
the function will be an exhibition of growing and cut 
roses and other flowers, a vocal and instrumental entertain- 
‘ment, and the string band of H.M. Scots Guards. Those 
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who are not themselves members of the society will be able 
to gain an eníré to the conversazione after introduction by 
a member by taking up one of the tickets which are being 
offered by the council at 5s. each if purchased before the 
day. All that is required to ensure a successful evening is 
fine weather. | 
Municipal Telephony at Swansea. — Swansea 
municipal telephone exchange is expected to be opened in 
about three months’ time, when the service will become 
available to the public. Very rapid progress with the 
work has been made, which was in no way interrupted by | 
the alarmist views expressed by the champions of the 
Telephone Company at the time when Tunbridge Wells 
gave up its municipal exchange in favour of the company's 
service. In fact, Swansea is one of those towns which 
refused to accept the case of Tunbridge Wells as exemplary | 
of what certain interested persons would have us believé 
is to be the ultimate fate of municipal telephony in this 
country. The promoters of the scheme at Swansea are to 
be heartily congratulated .on the success which they have 
attained in the face of great opposition, both local and 
otherwise. Subscribers are already being connevted, and 
in a week or two connections will be made at the rate of 
30 to 40 per week. The formal inauguration of the 
municipal exchange has been fixed for Oct. 1. 
University of London.—The first presentation of 
honorary degrees by the University of London took place 
at the Albert Hall on Wednesday evening. The recipients 
of the honour were few in number, but distinguished in 
character and attainments. They were the Prince and 
Princess of Wales, who received the degree of Doctor of 
Laws and Doctor of Music respectively, and Lord Kelvin 
and Lord Lister, both of whom had the honorary 
degree of Doctor of Science conferred upon them. 
Of Lord Kelvin, Prof. Tilden, D. Sc., F. R. S, in 
presenting him to the Chancellor of the University, 
(Lord Rosebery), spoke in high terms of admiration of 
his services to science. The world knew him best as the 
man who had shown how practically to measure electrical 
and magnetic quantities, and had made it possible to link 
together distant continents by the electric telegraph. In 
closing the ceremonies, Lord Rosebery hailed Lord Kelvin 
and Lord Lister as “princes of science.” He rejoiced to 
place their names on the roll of graduates of the University 
of London. | 
Induction Motor.—Mr. H. S. Meyer, of Rugby, has 
patented in America a method of reducing to a minimum 
the wattless current required by induction motors. For 
many purposes induction motors must have a large start- 
ing torque, and if they are designed with this point in 
view, they will take a large magnetising current, and 
will, therefore, load the mains with wattless current 
when running under normal load as well as when running 
at light load. The inventor proposes to obviate any 
excess of magnetising current without reducing the start- 
ing torque or the output of motor. He points out that 
the starting torque and the output are proportional to 
the square of the potential at the motor terminals, 
while the magnetising current is directly proportional to 
the potential; hence the desired results can be obtained 
by means of a regulating device, which operates auto- 
matically to adjust the potential at the motor terminals 
in such à manner as to cause it to increase with an 
increase of the load on the motor and to decrease with 
a decrease of the load. This regulating device is actuated 
by electromagnetic means according to the load. 
All-British Cables.—Those who would urge the 
Government to buy out the submarine cable companies 
and transfer the whole of the cable telegraphs to the State 
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will find cold comfort in the official statement which has 
been sent to the Associated Chambers of Commerce on 
behalf of the Postmaster-General, in reply to a communica- 
tion from that body. The phrasing of this reply would 
seem to indicate that the Government is not in favour of 
the State embarking on further expenditure in respect of 
submarine cables than it has already done in connection 
with the Pacific cable. The communication states that 
“now that the Pacific cable has been laid to Australia, 


and a line has also been laid from this country to Australia, 


viá Madeira, Bt. Vincent, Ascension, St. Helena, South 
Africa, Mauritius, Rigney, and Cocos, in addition to cables 


connecting British connections which already existed, the 


conditions laid down by the Departmental Committee which 
considered the subject of all-British cables have been 
practically fulfilled, and the Postmaster-General does not 
consider it necessary or desirable to make further cable 
extensions at the expense of the State.” 


Scientific Hooligans.—The matter to which we 
referred last week under this heading is carried a stage 
further by the correspondence which has appeared in the 
Times. Mr. Maskleyne’s letter in reply to Prof. Fleming's 
eomplaint of the interruption of his Royal Institution 
lecture we gave in our last issue, and Prof. Fleming retorts 
with a further communication, which appeared in Saturday's 
Times. The professor refers to Mr. Maskelyne as having 
failed “to exonerate himself from miy accusation of 
unwarrantably and deliberately disturbing a Royal Insti- 
tution lecture.” He proceeds: Mr. Maskelyne’s conten- 
tion has been that his action was justified by the fact that 
he was making, in the interests of the public, the best 
possible test of the ‘reliability and efficacy of the Marconi 
syntony. I have emphatically denied in the most specific 
terms that I claimed to make any demonstration of the 
efficacy and reliability of Marconi syntony, and it is 
impossible to find anything in my lecture which warrants 
the assumption that such a demonstration was being made.” 
Concluding, Prof. Fleming says: It only remains, there- 
fore, for Mr. Maskelyne to admit the truth of the accusa- 
tion of ‘scientific hooliganism,’ or to state that he acted on 
an unwarrantable assumption as to the nature of the demon- 
stration which I gave.” 


Electric Traction in Belgium.— It is a sign of the 
times that no report on railway administration is complete 
at the present day that does not contain some reference 
to the question of applying electrical working to railways. 
There is no exception in the case of the report of the 
Société Nationale des Chemins de Fer Vieinaux, the com- 
pany formed under Government auspices for furthering 
light railway enterprise in Belgium. It seems that a 
scheme has already been under consideration by the com- 
pany for adopting electric traction on some of its lines in 
the Borinage de Couchant de Mons district. The method 
of working would be the overhead trolley system, and an 
offer by the Société Intercommunale Belge d’Electricité has 
been received to furnish high-tension alternating currents 
to be transformed to a lower voltage for directly supplying 
the overhead conductors. This arrangement would entirely 
dispense with the establishment of a central station, so 
that the first cost of the electrical equipment of the rail- 
ways would be greatly reduced. Accordingly, a project 
is being considered for applying electric traction to a whole 
network of lines about 80 miles long in the neighbourhood 
of Mons. The Société Nationale already operates five 
sections of railway by electricity at Brussels, Lignes, 
Charleroi, Liége, and Ghent, the total mileage being in the 
neighbourhood of about 50. The stock for electric traction 
comprises 110 electromotive carriages and about 110 trailers, 
but as the service has been increased, and requires still 
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further augmenting on most of the lines that are worked 
electrically, fresh rolling-stock is being obtained. 

Royal Society’s Conversazione. — Electrical 
exhibits at the second of the conversaziones annually held 
by the Royal Society, were to à great extent the same as 
those which were shown at the first function held a month 
ago, and duly noted in these columns. That which perhaps 


attracted the most striking attention was the Cooper- 


Hewitt mereury vapour lamp of the British Westinghouse 
Company. This lamp, the main peculiarity of which is 
the almost total absence of red rays, was fully illustrated 
and described in a recent issue. Sir William Crookes again 
gave a demonstration of the properties of the emana- 
tions of radium, and showed the instrument called the 
* gpinthariscope," which enables one to see a luminous speck 
of tha radioactive substance in microscope fashion. The 
action of the element was also exemplified in connection 
with a gun-sight for day and night work, and its destruc- 
tive power on various cultures of bacteria was demonstrated 
by Mr. Henry Crookes. The conversazione, which was 
distinguished from the function last month by the presence 
of ladies, was held in Burlington House, and, as usual, the 
rooms were gaily decorated with evergreens and flowers. 
Sir William Huggins (the president) and Lady Huggins 
received the guests, who included Lord Kelvin, Sir Wm. 
Preece, Major-General Webber, Sir Arthur Rücker, 
Colonel Crompton, C.B. Sir Andrew Noble, Sir John 
Wolfe Barry, Sir William Crookes, Prof. James Dewar, 
Sir !Fredk. Bramwell, and many other well-known engi- 
neers and men of science. 

Telegraph and Telephone Facilities.—Printed 
replies by Mr. A. Chamberlain, the Postmaster-General, to 
two questions by Mr. Brotherton, have been issued as 
parliamentary papers. In answer to the first, Mr. 
Chamberlain says he does not propose to lay an under- 
ground telegraph cable to Wakefield. The underground 
line from Manchester to Leeds, which he hoped to lay 
during the present year, will run vid Bradford, and will 
render communication with Wakefield practically secure 
from the effects of climatic conditions. In reply to a 
request for an increase from three to five minutes of the 
time limit for trunk calls upon the telephone system of 
the Post Office, Mr. Chamberlain states that, owing to the 
time required to obtain the connection of subscribers’ 
exchange lines with the trunk lines, not more than about 
12 conversations an hour are possible under the best con- 
ditions on any trunk line within the three minutes’ limit. 
An increase in that limit would make the lines available 
for fewer subscribers, and would involve a proportionate 
increase in the charges for their use. As about 95 per 
cent. of the present trunk-line conversations are completed 
within three minutes, and as the traffic is practically con- 
fined to business hours, a general extension such as is 
suggested would, he says, clearly not be to the advantage 
of the public. An extension of the limit between 8 p.m. 
and 6 a.m. from three to six minutes was made in March 
to encourage the use of the trunk. lines at hours when 
hitherto they had been little used. 

Institution Conversazione.—On Tuesday night 
about 1,500 members of the Institution of Electrical Engi- 
neers, their wives and daughters, and a fair sprinking of 
the foreign delegates to the telegraph convention, shook 
hands with the president (Mr. R. K. Gray) and Miss Gray 
and each other at South Kensington. After that they 
meandered about the zoological collection of the Natural 
History Museum, and incidentally admired the mysterious 
ways of classification by means of which the powers that 


be have managed to place some particularly gawky speci- 


mens of the giant giraffe cheek by jowl with the most 
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delicate of humming-birds. The guests included Lord 
Kelvin, Prof. W. G. Adams, Prof. W. E. Ayrton, Sir J. 
Denison-Pender, Sir W. H. Preece, Colonel Sir T. H. 
Holdich, Major-General C. E. Webber, C. B., Sir J. 
Williamson, Major-General Sir T. Fraser, Sir C. Purdon 
Clarke, Sir H. C. Mance, Sir T. Brooke-Hitehing, Sir 
Hiram Maxim, Sir Douglas Fox, His Honour Judge Abbas 
Syaffi, Mr. J. W. Swan, Mr. A. Siemens Mr. R. 
Hammond, Prof. S. P. Thompson, Mr. J. Swinburne, 
Mr. Justice Buckley, Sir J. Wolfe Barry, Prebendary 
Eardley Wilmot, Prof. A. B. W. Kennedy, Prof. H. E. 
Armstrong, F. R. S., Colonel R. E. Crompton, C.B., Prof. 
J. D. Everett, F.R.S., Dr. G. J. Stoney, F.R.S., Prof. W. A. 
Tilden, F. R. S., and Prof. W. C. Unwin, F.R.S. In the 
central hall Lieutenant J. Sommers, M. V. O., directed the 
efforts of the string band of the Royal Engineers to enliven 
the proceedings, and in the bird gallery the Leoni Ladies’ 
Quintette (composed of Mesdames Maud Aldis, A. R. C. M., 
Alice Knapp, Emily Wingfield, Ethel Pettit, and Bella 
Leoni) executed a varied and charming programme. 
Mirabile dictu. the excitement of the evening did not, as 
usual, wind up with a thunder shower, and the sky remained 
gracious to the suburbanites. 

Radium.—4An unusually large audience was attracted 
to the lecture theatre of the Royal Institution on Friday 
to hear Prof. Curie discourse on the properties of radium, 
and describe its powers of giving out heat rays without 
any apparent combustion, or other source of heat. The 
lecturer, who was accompanied by Madame Curie, and 
spoke in French, obtained an enthusiastic greeting on his 
appearance on the platform, which, however, was greatly 
excelled by the applause which was raised at the 
close of his address. Speaking wholly extempore, and 
illustrating his remarks by experiment, Prof. Curie explained 
the wonderful properties of the element about which lead- 
ing physicists have been so much at variance lately. A few 
grammes of radium near a thermometer, for instance, sent 
the mercury up 2:6deg. C., and the elevation of temperature 
could be maintained permanently. He also showed by 
experiment that the mere proximity of the element to 
other substances renders them active radiators, which in a 
darkened room give off a green light. The professor’s 
experiments relating to the electrical effects of radium 
were perhaps the most interesting. For example, 
having a powerful current passing through an induc- 
tion coil and giving off a succession of sparks 
with radium brought near to either pole, current and 
sparks ceased. The corpuscles thrown off are carriers 
of electricity, and they render bodies conductors that are 
otherwise non-conductors. The lecturer prophesied these 
electrical effects to be of the highest importance in the 
future, especially as the tendency of radium in the air is 
to facilitate the passage of electric currents. Madame 
Curie shares with her husband the honour of discovering 
this rare element in sufficient quantities for research 
purposes. The quantity of radium in pitchblende is 
estimated at less than one ten-millioneth per cent., and a 
single grain costs £2,000. Madame Curie also found in 
pitchblende the element polonium, which she named after 
her native land. In his further experiments Prof. Curie 
showed that radium rays will discolour paper, give glass 
an abiding violet tint, convert oxygen into ozone, and 
effect various other chemical translations. Pure radium 
has never yet been obtained; that used in the above 
experiments was the bromide and ehloride of radium. 

Machinery Users’ Association.—fFirst among the 
important matters dealt with in the report of the com- 
mittee of the above association for the year ending 
March 31 last is the Rating of Machinery Bill, the 


second reading of which measure was carried in the House 
of Commons in the early part of the present session. The 
chief arguments used by the opponents of the enactment 
of this Bill is that under its provisions all machinery, 
except that for producing motive power, would be 
exempted from rating, and so cause a deficit in the 
revenue of the local authorities. The committee point 
out that this view is due to an entire misconception of 
the object of the measure and its effects if it were passed. 
For example, in one division of the city of Sheffield the 
rateable value of engines, boilers, and plant for producing 
and transmitting first motive power is £9,600, and the 
annual rateable value of other machinery included in 
the assessments is £70,000. It has been asserted by 
those opposing this Bill that this £70,000 rateable value 
would be lost to the revenue. It is, however, incorrect to 
state that the Bill proposes to exempt from rating all 
machinery that is not used for producing and trans- 
mitting motive power, and the bulk of the machinery 
in the large iron, steel, and engineering works in 
Sheffield is of such a nature that it would be 
rateable under the provisions of the Bill. The .com- 
mittee are preparing a list of districts where attempts 
are made to rate tenants’ machinery. Any manufacturer 
proposing to erect a factory or to move his premises 
should apply for a copy of this list, from which he may 
ascertain the places to avoid. It is pointed out that a 
Bill has already passed through Parliament which enables 
users of machinery in Scotland to carry on their business 
without dispute as to the principle upon which the assess. 
ment of their works should be made, while in England 
they remain subject to the present uncertainty in the law, 
and the consequent expense and trouble of litigation. On 
the question of railway assessments, the committee refer to ` 
the fact that at the half-yearly meetings of the railway 
companies the chairmen have almost without exception 
complained of the increase of the assessments, as well as 
the poundage of the local rates. As an instance of the 
good work which the association is doing in this par- 
tieular, an appeal on behalf of a railway and docks com- 
pany in South Wales has just been concluded, in which 
the rateable value of £10,394 was reduced to £3,597. 


Gas versus Electric Lighting.—The inaugural 
address of Mr. Andrew Dougall to the members of the 
Institution of Gas Engineers at the annual meeting is of 
some interest to electrical engineers, as in part a some- 
what extended reference is made to the active competition 
which the electric light has offered to gas lighting in the 
last few years. Mr. Dougall rightly welcomes this com- 
petition as a healthy sign. Its stimulating effects on both 
sides will have the result of producing the highest powers 
of those engaged in it. That gas lighting is in some cases 
the cheaper illuminant of the two is not to be. denied, but 
the convenience of the electric light and its adaptability 
to decorative effect are advantages which can hardly be 
justly claimed for its more ancient competitor. This we 
are glad to find is fully recognised by Mr. Dougall, who 
looks to future inventions to produce conditions of lighting 
by gas to equal, if not excel, those of its "daring electric 
competitor.” We feel ourselves bound, however, to take 
exception to the statement that “the lighting of our 
streets and thoroughfares by the Welsbach burners 
and the intensified light is rapidly being recognised 
as greatly superior in every way to the forms of 


electric lighting with which we are familiar.” Anyone 


who has visited our large provincial towns and cities— 
Glasgow, Edinburgh, Liverpool, Leeds, and Sheffield— 
where the electric light has practically superseded 
gas in the main thoroughfares, will be able to tell an 


"— SB SEQ o- 


928 


entirely different story. In all these cases the local 
authority is the lighting authority, which cannot easily 
be reconciled with Mr. Dougall’s assertion that “gas is 
growing in favour” with the public authorities for street- 
‘lighting. He also claims that the general consensus of 
opinion is changing in the choice of an illuminant for 
lighting shops, places of business, factories, etc., and that 
the incandescent mantle is taking the place of the incan- 
descent electric lamp. If such be the case, all we can say 
is that the evidences of the eye must be less truthful than 
the evidence of the prejudiced mind. Take the West end 
of London for example. What fashionable shop is there 
to-day that does not almost exclusively use the electric light? 
And, again, in the City practically all the large mercantile 
houses have been unanimous in their adoption of what, 
from their point of view and for their purposes, is 
obviously the stperior illuminant. Mr. Dougall speaks 
truly when he says that “what is wanted now is that 
the claims of gas, compared with electricity, should be 
brought before the public with all the intelligence at our 
command.” We are quite confident of the result, and we 
ayree that it would require much intelligence, and a good 
deal of imagination as well, to prove the superiority, or 
even equality, of the gas lamp when the advantages and 
attractions of the electric light are fully and correctly 
stated and appreciated. 


Electricity in Factories.—The prominence which 
electricity as a motive power has gained for itself in the 
last few years in connection with industrial development 
1s exemplified in the annual’ report of Dr. Whitelegge, 
chief inspector of factories, just issued. The document 
covers some 370 folio pages, and the general remarks of 
the chief inspector are supplemented by the reports of the 
superintending inspectors of divisions. Throughout these 
independent reports evidence is not wanting of the con- 
tinued growth of electricity in its application to industrial 
purposes, but the chief interest from the electrical point 
of view lies in the report of Mr. G. Scott Ram, H.M. 
electrical inspector of factories, appointed last year, when 
electrical generating stations and transforming sub-stations 
were definitely brought under the jurisdiction of the 
Factory Department of the Home Office. It is of con- 
siderable length, and covers a period of eight months up 
to the end of 1902. At the commencement of his report 
Mr. Ram points out that his duties not only include the 
inspection of electrical generating stations, but also elec- 
trical plant in factories taking current from the public 
mains ; and although electrical stations for traction pur- 
poses only are not considered to come under the Act, 
there is an increasing number of stations where electrical 
energy is generated for the purpose of both traction 
and publie supply which are subject to inspection by 
the Factory Department Acting on instructions, Mr. 
Ram has visited a number of representative types of 
electrical generating stations, sub-stations, and factories 
using electrical current on a large scale in England, 
Scotland, and Ireland, and he records his impressions as 
to the precautions taken in these stations in regard to the 
safety of employés, the conditions of employment, and the 
extent to which the recommendations drawn up by the 
Dangerous Trades Committee in 1897 in respect of high- 
pressure generating stations, are now applicable in view of 
the advance made in electrical matters since that date. He 
briefly notes the total absence of any standard practice at 
the different electrical stations, even amongst those working 
on nominally the same system, and presente a table showing 
the many different supply systems in use. Thus, almost 
every conceivable variation of conditions is met with. 
Commenting on the different classes of steam plant 


inspected by him, he states that the general tendency is 
towards greater safety to the workman, in that turbines 
and engines of which all the moving parts are entirely 
closed are very generally increasing in favour. Develop- 
ments in steam practice point to the probable increasing 
use of steam superheated to a very high degree, up to 
as high as 800deg. F., tests of engines rhowing a marked 
economy in steam consumption under such conditions. 
With regard to combined generating and dust destructor 
plants, the inspector says the problem is mainly one of 
accounts, but remarks on the all-pervading dust and 
odour introduced as being detrimental to health. 
That the appointment of an electrical inspector of 
factories by the Home Office is likely to result in 
much good, is shown by the fact that in over 90 per 
cent. of the works he has visited Mr. Ram has found 
it necessary to make recommendations in respect of some 
points or other. These are chiefly in respect of dangerous 
conditions of working, and it seems that central-station 
engineers are, generally speaking, perfectly ready to carry 
them out, and to discuss questions of safety both in general 
and detail with the inspector to their mutual advantage. 
Mr. Ram then goes more into detail, dividing his report 
under sub-headings. Under that of Accidents” he records 
the total number of casualties reported last year in supply 
stations. In the case of electrical“ accidents, these 
amounted to 30, 19 of which were due to burns and 11 to 
shock. They were in nearly all cases severe, and the pro- 
portion of fatal accidents—one in six—is very high. The 
greater number of accidents happened to persons when 
working on live switchboards or conductors, mostly at 
low pressure, short-circuits occurring and resulting in severe 
burns, in one case terminating fatally. The total of 
* mechanical” accidents was 106, but the inspector has 
reason to believe that the above figures do not represent 
by any means all the cases that should have been reported 
under the Act. The larger number of the electrical 
accidents were of a preventable nature, and Mr. Ram 
comments severely on the “gross negligence” of putting 
totally unskilled and ignorant persons to work upon or 
amongst “live” conductors. The total number of elec- 
trical accidents in factories was 81, 72 being due to 
burns and nine to shock. Mr. Ram’s comment on this 
is to the effect that the unsuitable design of many elec- 
trical accessories for the work required of them is evident, 
while the want of protection of conductors shows neglect 
of ordinary elementary precaution. Mr. Ram devotes the 
next division of his report to the movement among 
electrical supply stations towards the use of high pressures. 
It is becoming increasingly common for supplies to be 
given to consumers at from 250 to 500 volts for power 
purposes. He thinks there can be no objection to the use 
of high pressures provided that thoroughly good work is 
put in, and the conditions laid down by the Board of Trade 
carefully observed. The next section of the report deals 
with dangers of electric shock, and the inspector refers to 
two fatalities that have occurred recently from shock “to 
earth” on a 250-volt two-phase system. The list of the 
electrical fatalities which he gives as having occurred 
during the past year is instructive as showing that nearly 
all have been due to pressures not exceeding 500 volts. 
The last division of the report details the precautions to be 
taken against accident, and Mr. Ram supplements his 
remarks by a summary of some of the conditions, often 
met with, which have been the cause of accident, or offer 
unnecessary risk in electrical stations. This is, perhaps, 
the most valuable part of the whole report, and is deserving 
of the closest study by central-station and other engineers 
who have charge of electrical generating stations or 
electrical distributing systems. 
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THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


Eleventh Annual Meeting—Mannheim. 
[FROM OUR SPECIAL CORRESPONDENT. | 
(Continued from page $60.) 


In the first instalment of this article I briefly sketched 
the doings of the Verband up to Monday evening, the 
8th inst. On Tuesday the greater part of the morning 
was devoted to the reading of papers, of which there were 
no fewer than five to be disposed of in the short time 
available. This was due to the general business of the 
meeting having monopolised more time than had been 
anticipated. However, with one exception, the papers for 
discussion were printed, a departure from the practice 
hitherto observed at the Verband meetings which was 
resolved upon last year at Diisseldorf. The innovation 
certainly facilitated matters in the present instance, and 
seemed to be highly appreciated. 

I have omitted to mention one item of interest —namely, 
that the Verband having just completed the tenth year of 
its existence, the occasion was deemed fitting to send a 
message of congratulation and thanks to Prof. Slaby, the 
founder of the institution, who was unavoidably absent 
from the meeting. Wireless communication would have 
been most appropriate under the circumstances, but the 
essential apparatus not being at hand resort had, perforce, 
to be had to better established means. In his reply Prof. 
Slaby repudiated the idea of any thanks being due to him 
for the past success of the Verband, and pointed out that 
these belonged rather to Mr. Gisbert Kapp, a sentiment 
which was heartily endorsed by all present, and given 
additional expression by unanimous vote. Mr. Kapp’s task 
has never been easy, and the malcontents have sometimes 
made it appear thankless. But these have apparently been 
silenced by facts, and no longer cause irritation by their 
unjust grumblings. When Mr. Kapp accepted the position 
which he now holds it is very questionable whether he did 
so well for himself as for the Verband. In the light of 
after knowledge, it is certain that the practice in England 
which he sacrificed contained vast potentialities. Hence 
it must be doubly gratifying to him to know that his work 
for the Verband is appreciated at its proper worth. 

During the afternoon the members sought rest from 
their labours in the usual German fashion, which has been 
oft described in these columns that it needs no repetition 

ere. 

Wednesday morning was occupied in visiting works. 
The selection did not offer very much promise, since the 
electrical industry is not too well represented in Mannheim. 
Personally I elected to visit the works of Gebr. Sulzer in 
Ludwigshafen. This is a branch establishment of the 
great firm of Sulzer Bros., Winterthur, Switzerland, whose 
reputation as engine builders is universal, and notable 
examples of whose work are to be found in at least one 
London central station—I believe the Charing Cross and 
Strand. The branch establishment employs about 1,000 
hands in busy times, but is now slack. While passing 
through the various shops I was agreeably surprised to 
note a number of machine tools by Smith and 02 
Manchester. These were comparatively old, it is true, 
but doing excellent service still. In the foundry yard was 
stacked English pig iron, raw material of the requisite 
quality not being obtainable in Germany I was told. The 
work in hand consisted in the main of tandem horizontal 
steam-engines for coupling direct or by ropes to dynamo 
machines. The firm also make a speciality of high-pressure 
electrically-driven centrifugal pumps, being the pioneers 
for this class of apparatus. In England Messrs. Mather 
and Platt are, I believe, the licensed makers. 

Not far from the works of Gebr. Sulzer is situated the 
Ludwigshafen electric supply station, being Corporation 
property. This station is close to the harbour, and is 
supplied with water-borne coal, besides having in the 
Rhine an unfailing source of water from which to draw 
for condensing purposes, etc. Three-phase current at 
5,200 volts pressure is generated for the general pur- 
poses of the supply, and continuous current specially 
for the traction load. In the engine-room there are 


at present installed three steam-engines, each of 400 h.p. 
at 94 revolutions per minute. ese engines are of 
the horizontal type, by Gebr. Sulzer. It is note- 
worthy that the engines each drive a three-phase and 
a continuous-current dynamo ‘keyed on to a common 
driving shaft, so that during daytime the same engines 
serve both for the ordinary and traction loads. The 
pressure of the three-phase current is reduced to 125 volts 
in transformer stations for the supply. Energy for light- 
ing purposes is charged at the rate of 3 to 5 pfennigs 
(8 pfennigs=1d) per unit, and for power at 1'2 to 2 
pfennigs per unit. In special cases the price is reduced to 
about 0:8 pfennig per unit, extremely low prices considering 
the small output of the plant. The station has been 
completed less than 18 months, and the load to date 
consists of about 6,000 incandescent lampe, 120 arc lamps, 
and 500 h.p. in motors, besides the traction load, consisting 
of 12 cars. 

An excursion to Heidelberg had been arranged for the 
afternoon. Thence, after inspecting the historic castle and 
taking coffee, the visitors walked to Ziegelhausen, where 
supper was waiting. The return journey was undertaken 
immediately after this meal, commencing with a drift back 
to Heidelberg down the Neckar in barges, flag-bedecked 
and illuminated for the occasion. Unfortunately, a hea 
thunderstorm came on before the drift was half completed, 


but although the rain quickly destroyed the Chinese. 


lanterns it could not damp the ardour of my German com- 
panions, who persisted in their merriment. 

The arrival of the barges off Heidelberg was the signal 
for the illumination of the castle, which despite the heavy 
downpour was magnificent in its effect and won the admira- 
tion of all. Wet, but delighted with their welcome back 
to Heidelberg, the party disembarked and entrained for 
Mannheim without loss of time. Thus ended a most suc- 
cessful meeting. The next is to be held in Kassel. It 
only remains now to deal with some of the business of 
the meeting in greater detail. 


(To be continued. ) 


SOME EXPERIENCES WITH ELECTRICALLY- 
DRIVEN PRINTING MACHINERY. 
BY A CORRESPONDENT. 


The application of electric power to the operation of 
printing works has already been effected to a considerable 
extent, and the success met with is so great that large 
developments and extensions may be confidently looked 
for in the future. As in the case of most engineering 
undertakings, there are quite a number of systems of 
application at the disposal of the engineer who plans and 
is responsible for the after successful working of the 
installation. It would be difficult—in fact, it may be said 
impossible—to lay down a hard-and-fast rule that such and 
such a system is superior to all others, the plain fact being 
that the requirements of every installation of printing 
machinery varies owing to different causes, and in making 
his choice of a system the engineer must bear in mind, 
and be guided by, the particular needs of the installation 
in question. 

A few months since the writer had occasion to overhaul 
an electrically-driven printing works of considerable size 
in the city of London. The works in question kept in 
operation upwards of 14 printing presses, each driven by 
& separate motor, and some auxiliary machines, such as 
paper-trimming guillotines, die-press, and small circular 
saw. It will be noted that in this case a large number 
of separate machines had to be dealt with, and inasmuch 
as the number in use at the same time varied consider- 
ably, and, further, as the speed of each machine had to be 


capable of adjustment to the particular nature of the 


work being performed, no form of motor-transformer 
governing could possibly have been employed. The engi- 
neer who was originally responsible for the planning of 
the installation had, therefore, decided to equip each motor 
with its own controlling resistance device, to be fixed in a 
convenient position on each machine and under the control 
of the operator, 
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The writer was given to understand by the manager of 
the works that the company from whom they obtained 
their electric power complained that they (the company) 
were being blamed for violent fluctuations in the lights of the 
premises near to and adjoining the printing works in ques- 
tion, and that they suspected the trouble to be due to heavy 
rushes of current taken by the motors to be the cause. The 
company’s representatives had examined and tested the 
installation recently, and had announced that the cause of 
the trouble was as set forth above, and that unless some 
means of abatement was found they should insist upon a 
motor-generator capable of supplying the whole of the 
required current being provided at the expense of the 
printing company, and so fixed and connected as to pre- 
vent the variations in voltage complained of. In order 
to see whether this very costly oa greens could not 
be avoided, the writer made a careful inspection of the 
whole of the electric plant and apparatus connected 
therewith, with the following result: Two of the motors, 
which were shunt wound and connected to the machine by 
rawhide pinions, were found to be overloaded by about 
50 per cent. The motors in question were of 4 h p., taking 
16 amperes at 200 volts at full load. An ammeter was 
placed in the main circuit, and it was found that the motor 
did not start until nearly all the external resistance was 
cut out at the atarting switch and the current had reached 
a value of 60 amperes. With the starting effort effected, 
the amperage was, of course, rapidly reduced, but at no 
time did the motors attain their full speed whilst under 
the maximum load, and had it not been that the nature of 
the machines driven caused the load to vary enormously, 
being at frequent intervals practically nil, the armatures 
would certainly have been burnt out. Incidentally, the 
question will naturally arise, What about the fuses ; what 
were they doing to allow such a large current to pass 
through the armature? To those, however, who are 
conversant with some of the older power installations, the 
question will not prove a difficult one, the fact being that 
the fuse fittings were of the common open type, placed 
close to the starting switch, and the printer, who cared 
nothing for the cost of burnt-out armatures, had gradually 
increased the size or number of strands in the fuse wire 
T it would carry enough current to make his machine 
wor 

The cure was commenced by exchanging the two 
overloaded 3-h.p. motors for others of 4 h.p. and these 
were found to be up to their work and to cause no serious 
fluctuations in the voltage. The rest of the motors were 
found to be correct as regards horse-power in relation to 
the work to be performed, but were, nevertheless, the 
cause of great variations in the voltage, owing to the 
defective nature of the starting and regulating resistances 
provided for their operation. The principal faults exist- 
Ing in these rheostata are as enumerated below: (1) the 
total ohmic resistance was too low; (2) the resistance 
value of the various sections was not correctly distributed 
between the contacts; (5) the carrying capacity of the 
resistances was insufficient, resulting in frequent burn-outs 
and stoppages of machinery; (4) no provision was made 
to prevent the operator from cutting out the starting 
resistance too rapidly ; (5) the contact maker was of a 
flimsy character, and rapidly became burnt away. 

An ammeter was placed in the main circuit of one of 
the 3-h.p. 200-volt motors, and the contact arm of the 
starting switch placed upon the first resistance contact. 
The current indicated by the instrument was no less than 
50 amperes, causing the machinery to start up with violent 
acceleration and setting up an altogether undue strain 
upon the motor. It will be readily understood that it was 
not at all an unusual combination of circumstances for 
three or four machines to be undergoing the startin 
process at the same moment, consequently there woul 
often be a sudden demand made upon the supply com- 
pany’s mains for 200 amperes for a few seconds, thus 
causing the fluctuation in volts complained of. Careful 
testing further revealed the fact that the last few sections 
of the resistance—those next to the all out” position of 
the arm—were much too high in value, so that however 
slowly the arm was moved over the contacts a sudden 
rush of current took place at the last points. It waa 
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also found that when proper and reasonable time was 


occupied in the starting-up process that the coils over- 
heated, the gauge of wire being clearly too small. A 
little observation soon established the fact that the 
printers were not at all particular as to the rate of speed 
at which they passed the contact lever over the pointe 
when starting up—in fact, they were just as likely to 
occupy two seconds over the operation as fifteen, thus 
setting up another cause of fluctuating volts. 

In order to, if possible, remedy these troublesome 
defects, the writer designed a form of starting and speed 
regulating resistance in which the resistance was of ample 
carrying capacity, and was so distributed that the accelera- 
tion of speed of the motor was gradual from start to full 
speed. e total resistance was such that no more than 
10 amperes passed with the arm on the -first contact, 
whilst the increase as each succeeding contact was cut out 
was about the same figure. The above provisions would, 
however, have been nearly useless unless some form of 
slow-starting gear had been provided, but this was devised 
and the result was that it was out of the power of the 
operator to too quickly cut the resistance out of cireuit. 
The net result of all these alterations was that no further 
trouble was experienced from fluctuating voltage, and 
the great expense of providing a motor-generator to 
supply the whole of the motors was avoided. 

t may be remarked, in passing, that the amount of 
fluctuation in volts set up in the supply mains with a 
given sudden demand for current will entirely depend upon 
circumstances. For instance, in such densely-populated 
districts as are served by the City of London Supply 
Company, the mains are frequently loaded up to their 
full carrying capacity with ere ung normal, and it 
therefore follows that any abnormal demand added to 
this, for however short a period, will bave a marked effect 
upon the voltage. In another district, where the mains 
are lightly loaded, a similar demand might not have a 
noticeable effect. A very convenient and time-saving 
device in connection with electrically-driven printing 
machinery, is to provide means for the operator to stop 
the motor without leaving the particular part of the 
machine he happens to be attending at the moment, 

The writer has used various means for attaining this 
end, but has finally discarded all others in favour of the 
following arrangement: Suspended over each machine, b 
means of duplex flexible cord, are two “ pear pushes,” suo 
as are used for electric bell work, the connections from the 
free ends being such that when the button is pressed 
the no-voltage release coil on the starting switch is short- 
circuited, and the contact arm flies to the off position. In 
fitting up this arrangement attention to detail is important. 
For instance, the duplex cord must be strong and of good 
quality, and all connections must be strongly made, the 
ends of the stranded, wire being carefully twisted together 
and thoroughly fastened under the terminal screws of the 
push, ete. It is advisable to include a 25-point rheostat in 
the motor field circuit in order that an extra high speed of 
working may be possible when any special occasion requires 
it. It may be added that the total resistance of the shunt 
rheostat should amount to about 30 per cent. of that of the 
field winding. l 


OPENING OF SWINDON ELECTRICITY WORKS. 


A representative gathering of ladies and gentlemen con- 
nected with the united boroughs of Old and New Swindon 
took place on Wednesday at the Corporation’s electricity 
works in Corporation-street, Swindon, under the presi- 
dency of the Mayor, Captain Wright. The Chairman of 
the Electricity Committee, Alderman Skurray, gave a short 
historical sketch of the undertaking, which had its com- 
mencement three years ago in action taken by the former 
Urban District Councils of Old and New Swindon, who had 
commissioned Mr. Price, of Portsmouth, to report upon 
the advisability of starting such an enterprise. Sub- 
sequently Mr. Lacey (of Messrs. Lacey, Clirehugh, and 
Sillar) was engaged as consulting engineer. This estimate 
for the first part of the work provided for 3,0QQ lamps, 
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They had now a plant capable of providing for 20,000 


lampe. 

The Mayoress then started the first engine, after which 
the Mayor called upon Mrs. Skurray to switch on the 
light, and four arc lamps suspended to the ceiling 
5 to the call on the switchboard. The Mayor 
said they hoped to start the tramways in a few months, 
and as a steep hill divided the borough the advantage of 
such service would soon be felt. He hoped they would 
soon be able to extend their system to the boundaries. 


Lord Edmund Fitzmaurice, M.P., proposed success to’ 


the undertaking. 

Alderman Skurray, in proposing a vote of thanks to the 
Mayor, said that their 48,000 inhabitants must look upon 
themselves as shareholders in the concern, and strive to 
make it a success by becoming consumers. 

Mr. Lacey, proposing a vote of thanks to the ladies for 
assisting, expressed the firm’s great satisfaction with the 
contractors, and said all the plant, etc., in the building had 
been made in this country. i 

Alderman Shawyer seconded. i 

Thestoasts having been responded to, the company pro- 
ceeded to inspect the buildings. 

The buildings, which were erected by Mr. A. J. Colburn, 
a local builder, are lofty and substantial, and the plant is 
of the most substantial and modern description. 1t com- 
prises three 200-kw. Siemens dynamos, direct coupled to 
three triple-expansion high-speed (450 revolutions) engines 
of 350 i.h.p., with automatic governor, fitted with speeder 
gear, made by Browett, Lindley, and Co., Patricroft. One 
of these sets is reserved for tramway purposes. In the 
boiler-house are three Lancashire boilers, 30ft. by 8ft., 
working at 180lb. pressure; each is fitted with Proctor’s 
new shovel stokers driven by a 2-h p. motor. There is one 
motor installed as a stand-by. The condensers are all fitted 
with Halls Peterby patent gear. The economisers are 
specially noteworthy, and consist of 96 tubes, and they are 


driven by a 2-h.p. motor with worm reducing gear to 


drive the scrapers. All piping is of mild steel. 

Boilers, condensing plant, piping, and economiser were 
supplied by Messrs. J.Carter and Son, Stalybridge. There 
is a cooling tower by Couper, Schwarz, and Co., and ina 
convenient room, more lofty than battery-rooms generally 
are, we found 252 Tudor accumulator cells. The mains 
di supplied and laid by Messrs. W. T. Glover, Trafford 

ark. 

The British Thomson-Houston Company supplied the 
testing instruments; Venner and Co. the meters ; Bertram 
Thomas, Manchester, the switchboard; Messrs. R. J. 
Nicholson, of Manchester, did the wiring. The public 
lamps are now being converted. Arc lampe will be fixed 
on the tramway poles. The resident engineer, Mr. J. J. 
Griffin, explained the working of the plant to those present. 

The supplyis on the three-wire, continuous-current system, 
with 200 volts at the terminals, and starts with 50 con- 
sumers with an equivalent of 3,000 lampe, while another 30 
applicants are awaiting connection. 


WIRELESS TELEGRAPHY.* 
BY EDMUND A. N. POCHIN, B.A. 


This subject offers a wide field for discussion, both on 
account of its novelty and its far-reaching possibilities. 
Recent developments have aroused much interest, and some 
very important facts have lately been established : (1) Up 
to considerable ranges earth curvature is not a fatal obstacle, 
but hills may exercise a serious influence ; (2) the ether 
exhibits what we may provisionally call a variable trans- 
parency to Hertzian waves, sunlight being an important 
factor. With regard to both of these phenomena, it is 
probable that certain wave-lengths offer special advan- 
tages; whilst the second affords a faint clue to the rela- 
tive share of earth and ether in transmission. Amongst 
problems, that of isolation is undoubtedly the most impor- 
tant, and in this direction two methods have been employed, 
which may be termed respectively syntonic and optical 
methods. 

* Paper read before the Engineering Conference of the Institution 
of Civi] Engineers. 


Syntonic Methods. — The vertical wire or network 
commonly used must, of necessity, radiate equally in all 
horizontal directions, and therefore frequency alone is 
available as a means of discrimination. The conditions for 
sharp tuning are well understood, and theoretically a high 
degree of privacy seems possible. The most 55 
ideas are, however, current regarding what has hitherto 


been attainable in practice. At present there is no property 
in special wave-lengths, and although central control pro- 
vided by international legislation may do much to prevent 
interference, messages of this class must always remain 
open to interception over a large radius by syntonised 
instruments, or by untuned apparatus at closer quarters. 
And although the latter may sometimes be checked by 
interference signals, superposed on the original message, 
tho plan cannot be re 
we overlook the effect of atmospheric discharges. 
closed-circuit system with two syntonised coils, one for 
transmitting and the othor for receiving, sharper tuning is 
practicable, and if the coils are vertical an element of 
direction is also secured. This method is unaffected by 
atmospheric electricity, but is comparatively deficient in 
range. 
the use of reeds or tuning forks, in addition to the elec- 
trical portions ; but it should be noted that sharp tuning 
at low frequency must imply slow signalling. No detailed 
information is available regarding the more recent earth- 
conduction methods. 


ed as final; nor, again, must 
In the 


Mechanical tuning may be mentioned, involving 


Optical Methods.—It is unfortunate that so little attention 


has been devoted to the use of lenses and reflectors in con- 
nection with Hertzian waves for tele 
would great privacy result, but we should also be able to 
give a ship her position. 
the importance of any system for effecting this reliably, 
even over so short a range as 10 miles, and with an accuracy 
as low as 50 per cent. 
the outset is our present inability to radiate a large amount 
of energy from a small area. 
two miles is credited to their use. 
is photophonie signalling, depending on the properties of 
selenium. In the sense intended, no privacy of course 
arises from cipher, selector switches, etc., nor has any t 
success attended the use of relay stations for maintaining 
communication along a narrow belt. 


phy. Not only 


It would be hard to over-rate 
e obstacle which confronts us at 


So far, a distance of about 
Allied to the foregoing 


General Remarks.—The lack of a satisfactory metrical 


detector has been a serious bar to progress by small 


gradations, making research highly tentative and laborious. 
The ability to employ some form of galvanometer would 
enable curves to be plotted and maxima and minima 
rapidly determined for each variable. For the production 
of wave trains we still depend on & condenser discharge. 
The resulting oscillations are no doubt sufficiently sinoi 
for the most exacting; but, in view of dissipation by 
brushes and other eauses, may not their strict isochronism 
have been too hastily assumed? Any deviation must 
be highly prejudicial, as the radiator and receiver 
would tend in opposite directions. The wide and 
irregular variation between successive discharges is 
another difficulty which can be best appreciated by 
those who have worked with condensers. Alternators 
have been built with a frequency approaching 30,000 per 
second, and seem to deserve a reference in this connection. 
Every department of the subject is a source of views and 
theories too numerous to mention, cohesion and diffraction 
being especially fertile. But wider knowledge will probably 
tend to reduce that difference of expression and idea 
which now divides the phenomena of high frequency from 
those of low frequency. The possibilities arising from 
the use of two or more radiators in suitable phase 
relation to reinforce waves in a particular direction, or 
from a corresponding arrangement in the receiver, the 
creation of stationary waves or nodal areas, and the 
employment of the earth’s free period, are amongst specu- 
lations which must have occurred to many, over and above 
any detailed improvements in the proportions or arrange- 
ment of apparatus on present lines. 

In conclusion, whatever views are taken regarding the 
merits of any existing system, we all hope, and probably 
believe, that developments will be forthcoming to render 
wireless telegraphy a reliable means of communication, 
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fitted for regular commercial work, in those special depart- 
ments to which it is so eminently adapted 


Discussion, 


Sir Wm. Preece opened the discussion. He said it was but natural 
that he should take a deep interest in wireless telegraphy, for he had 
been working at it for the last 50 yoars. The first experiment with 
wireless telegraphy was in connection with Mr. Lindsay, of Dundee, 
and ever since attempts had been made to solve the important question. 
He had read the paper with very deep interest, for it waa the first time 
they had had the subject put before them by a man who knew what 
he was writing about. There had been so much nonsense and mathe- 
matical calisthenics directed to the subject that to get a practical paper 
was useful and valuable to them. Seven years ago Mr. Marconi came 
to him with his new ideas, and he was bound to say that they appealed 
to him, and with the assistance of the Post Office and the Government 
departments Mar ge was placed at Mr. Marconi’s disposal to work 
out his patent, his experiments, and his ideas. Since that period 
not very much had been done. As regarded the theory of 
the thing, they were getting to know a little more; they under- 
stood more of the operations of the ether; to know a little more 
about how much the air disturbed, and also a good deal about the 
earth and its effect on conductivity and on the general practical 
development of the system. In fact, they were coming now to believe 
that the system of circuitation which existed throughout the electrical 
world applied here ; and in considering the wireless telegraph system 
they could not altogether ignore the wires, and certainly not the earth 
as a conductor. In all cases where Hertzian waves were conveyed a 
good deal of ether and electric waves came back through the earth, 
and formed a very important function. The only real novelty was the 
alternators being applied with very high frequency by De Forrest, in 
America, and Fessenden, with apparently very great success. But, 
unfortunately, they had not papers that gave them facts—there were 
surmises thiough newspapers and even financial advertisements. The 
whole question was a practical one. Had they in the past seven 
years advanced one step towards a practical development of the 
new system? The advance was very slow. They knew little 
about the disturbances, little about the causes of atmospheric 
electricity upon the cycles sent into the open, and still less of what 
took place through the earth. They knew there was a very vast 
difference between the distance they could signal over the sea, the 
fresh water, and the land. If they took the sea as the unit, it was 
30 times better than signalling over fresh water, and according to 
Fessenden it was still worse over land. They never had succeeded 

ractically in communicating over the land to any distance whatever. 
ft might be that they could work to 10 or 50 miles, but sooner or 
later they were disturbed by something they did not understand. 
Mr. Pochin did not give them any information about the speed of 
signalling, but they might take it that the speed of signalling by long 
distance over the sea was somethivg like five to ten words a minute, 
and in some instances 15 words a minute had been practical. 
Fessenden had been reported to have got between 35 and 40 words a 
minute. If that was true, then a very great step had certainly been 
made, The progress made in different countries was practically very 
nearly similar. Everybody who knew F it been 
experimenting, and the practical result had not been very great. At 
the present moment they could not say that there was a single wireless 
commercial telegraph in existence in the world. The only practical 
circuits were worked on his own system, established in 1896, and 
were working to the present day. They would like to know what 
was being done in this country. They knew that the Germans were 
advancing very much ; they knew that in France they were workin 
ve hard ; and they knew that the United States were doing a Qood 
deal, but, unfortunately, they could not put absolute reliance in all 
that was telegraphed across the Atlantic. Still, it was quite clear that 
the Americans were far ahead of them in wireless telegraphy. 

Mr. Maskelyne said he would confine himself to practical detail. 
He agreed with Mr. Pochin as to the value of research work in con- 
nection with this particular subject, and also with Sir William Preece 
as to the difficulty of obtaining anything at all that resembled accurate 
information. There was no subject in which there was so much diffi- 
culty in entering into generalisation which would help them a step 
further in the matter. It was not that they were lacking in informa- 
tion. They had received in the Press and elsewhere so much enlighten- 
ment that the whole subject was becoming shrouded in mystery, and 
there was a general impression that wireless telegraphy was passing 
beyond the inventor or the electrician, and the time was approaching 
when the only people who would be consulted would be the sensa- 
tional novelist. e first thing they had to do in approaching 
& subject was to get rid of all humbug and exaggerated ideas as to 
the possible field of utility. They must realise that the term 
wireless telegraphy was a misnomer. It was not wireless, and from 
practical experience he knew that it was not telegraphy. In com- 
municating with a ship, for instance, and waiting three-quarters of an 
hour in getting them to understand whether Threadneedle-street was 
in London, and whether it was to be paid for or not, one wondered 
whether it was telegraphy, and while they stood by a ship and spent 
an hour in communicating with a shore station and trying to say 
they had nothing to communicate it was just a little trying. They 
wanted to realise also in this connection that the whole matter 
depended upon creating a disturbance. At a big station like Poldhu 
it was more than a disturbance—it was an insurrection, and it was 
something like a gun shaking the windows. They might have the 
disturbance either in one lump or in a number of big swings, but 
in any case they were simply dealing with disturbances. They could 
say that wireless telegraphy was not really telegraphy. It was simply 
a means of electrically signalling, which was very useful in its way, 
which could be employed when no other means were available, but it 
was merely & Stand bs where wires could not be uged. Then its only 


200 or 300 without mutual interference. 
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practical utility was the signalling between ship and shore or some 
ontlying station which sould not be reached by cable. As to whether 
wireless telegraphy would compete with telegraphy while there was a 
metallic wire, he thought it never would be thie case: , 

Mr. Gavey, chief engineer of the Post Office, said on certain points 
they had very definite information and on certain other points they 
were very lacking, and the points on which the most exhaustive 
experiments were required was that as to the possibility of syntony 
admitting communication within certain definite ranges. It was 
rather unfortunate that exhaustive experiments involved an amount 
of punc that very few possessed. It would require two or three 
land stations and two or three practical stations in the shape of 
well-equipped ships to thrash out the point and bring the informa- 
tion up to date. But in certain other directions he ventured to put 
conclusions at which he had arrived personally. The first was that 
a syntonised installation dealing with communications from 60 and 
100 miles could be established and maintained with certainty and 
regularity. By the syntonised installations he did not refer to 


syntony in the way of maintaining independent connection, but 
syntony with the view of reaching the longest possible distance. His 
second conclusion with reference to the long-distance installaticn was 


that they had little practical knowledge. It might be inferred from 


what they heard that the communication of those long distances was 
of a very uncertain character, and the failures were due to a number 
of obscure causes which still required elucidation. His third con- 
clusion was that, although sharp tuning was certainly very practicable, 
and added materially in maintaining ordinary communicatipn, it 
was not very effective in maintainin 
by neighbouring installations beyon 


freedom from interruption 
& certain definite range. 
When they were on the extreme limit of the syntonised communica- 
tion, unquestionably they did not suffer very materially from 


other aerial waves which might be circulating through the ether, 

but unquestionably if an untuned installation was worked within a 

definite distance of a tuned installation interruption would take place, 

except, aie in cases in which periodicity varied very widely. In 
t 


other words, if they had a system tuned for the reception of long waves, 
they could establish another point with extremely short waves within 
The whole question dealt 
very largely upon the sensitiveness of the receiver. If the receiving 
apparatus was actuated by the first impulse of a long series of indula- 
tions, then interference arose. If, on the other hand, this required 
the cumulative effect of a long trend of waves in order to respond, 
then they got freedom from interference. Further, he should like 
to suggest that for ordinary wireless telegraphy there were several 
types of receivers which were more or less equal in value. Prac- 
tically he had found that a very simple type of receiver, 
if it consisted of a sharpened carbon pencil, adjustable and 
resting lightly on a steel spring, with a little spot of oil 
at the point of, contact, would take up any class of signal, 
assuming that they got the right periodicity in the receiving 
circuit. With an instrament of this sort they had picked up signals 
on all kinds of varying channels from stations both in England and 
France, and he found these extremely effective instruments not only 
for research, but he thought it would be made a very effective one for 
ordinary reception. Some reference had been made in the paper to 
the absence of facts in relation to the electromagnetic and the leakage 
systems. With reference to those, he did not think, that it was 
possible to separate them in practice. The range of a purely electro- 
magnetic system which would consist of closed coils was really very 
limited, because the strength of the received signal varied to the cube 
of the distance. In practice the two systems had been combined by 
means of overhead wires with their extremities to earth, and the joint 
effect of the electromagnetic and the leakage system was brought into 
play with so-called wireless telegraphy. e thought that the effect of 
range of the system could be put down at something like eight miles. 
He had not given much attention to it recently because, owing to the 
effect of long lengths in parallel wires that were necessary, it was not 
80 applicable to the lightship apparatus as the more modern Hertzian 
system was. 

Mr. W. P. Granville said Sir William Preece had emphasised the 
fact that in wireless telegraphy experiments they had, as in all forms 
of telegraphy, a system of circuitation. Some three or four years ago 
he ventured to state his belief that '' Mother Earth” had much to do 
with "ether telegraphy,” and he would like now to add that after 
certain experiments carried out by Mr. Willoughby Smith and himself 
they had come to the conclusion that the conducting layer of attenuated 
atmosphere that surrounded the globe at a distance of some 50 miles 
from the earth's surface had also very much to do with the results 
obtained in wireless experiments. They were too apt to ignore the 
fact that, compared with the earth’s diameter, the thickness of tho 
non-conductive atmosphere was but as a sheet of tissue paper wrapped 
round an orange, and that therefore all such experiments were carried 
out in the dislectric of a world-wide condenser, therefore they must 
be eareful in interpreting the result not to ignore either *he earth's 
conducting surface or the equally conducting laver of attenuated 
atmosphere. 

General Webber said he agreed with Sir William Preece that 
wireless telegraphy " was a misnomer. They were dealing with 
Po which were not in any way altered on the old conditions, 

ut the difference of the action of these phenomena in the atmo- 
sphere and in the ground below had only bcen approached by the 
students of the subject. It hid been said that the earth’s return 
had a great deal to do with the working of the lines of communica- 
tion that had been set up lately apparently over long distances. 
Mr. Granville had suggested thit at a certain distance from the 
earth’s surface thero was a laver of attenuated atmosphere which 
came into operation, and which afforded the suggestion that there 
were conditions working through that attenuated layer which assisted 
the circuit. Now, the means of testing and examining that were, of 
course, very remote, Balloons had not been made to ascend, nor had 
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they any means of ascending to such altitudes; but when they came 
to the denser or terrestrial part of their system means had been resorted 
‘to in addition to those which Sir William Preece had described, in 
‘which parallel wires had not been used, and in which areas of disturb- 
‘ance had been set up at points distant trom one another by the very 
‘old Du of introducing into the soil metallic earth conductors or 
‘metallic connections with the earth 10ft. to 20ft. apart. This pro- 
‘duced from the influence of intermittent currents by an apparatus 
In the surface an area of disturbance which influenced or set u 
an area of disturbance between the other two points. This h 
been done in wells of 30ft. or 40ft. in depth, and at distances 
up to 10 miles, but in mines which were from 800tt. to 8,000ft. 
in depth at distances of 100 miles, and the disturbances which had 
been set up had been by means of very sensitive interrupters. These 
communication signals and interruptions had been produced and had 
been communicated from one area to another it was quite clear. He 
hoped that those who had the means of extensive apparatus and a 
long time to investigate would continue in that direction, and that 
something would be discovered which would be even more successful 
in enabling wireless telegraphy in the future to compete with metallic 
. conductors, As regarded the aerial communication over the surface 
of the sea, there was no doubt that a great deal had yet to be learned. 
‘Captain Jackson, who had made more experiments over the sea than 
probably anybody else, with intervening earth, whether in the shape 
of hills and promontories and different elevations, had collected during 
the last six yeara an immense amount of data, which some day would be 
published so as to give some idea of the conclusions he had arrived at, 
and perhaps give them laws in connection with the interruptions which 
‘were very far from at present being known. There was one thing 
‘which had interested him very much, whether the attempts to 
‘confine the direction of the waves within an area of any centre in the 
‘direction in which they wished to project them had ever been in any 
‘any way successful. And that was more interesting because of an 
‘example he had to do with not very long ago. A steamer runring 
into Gibraltar, when about 10 miles off, tried to communicate with 
the station from a mast which was placed directly in rear of her funnel 
and three other funnels which lay in her path in the direction which 
she wished to communicate. There was a most complete failure until 
the ship veered to one side or the other. That indicated that the 
interruption within certain sections had a great eflect upon com- 
munication , 
Mr. Alexander Siemens called particular attention to the last 
de ie of the paper, which said that they all hoped that 
evelopments would be fortheoming '' to render wireless telegraphy a 
reliable means of communication, fitted for regular commercial work. 
in those special departments to which it was so eminently adapted." 
That was one application, and there were other applications which 
had been worked out partly abroad and part in this country. They 
could communicate with moving trains by means of the wireless 
telegraphy. The proper way to develop a new means of communica- 
tion was to apply 1t to what it was fit for to begin with, and then go 
slowly forward. He considered that Mr. Marconi made a great 
mistake in trying the most difficult task first. He should have tried 
to walk before he ran, and he was perfectly certsin that there was a 
great future before wireless telegraphy if the people who had it in 
. hand would only see that they could do more good by applying wire- 
less telegraphy where it could be used, and gradually going forward, 
than to try very difficult matters at once for which it was 
‘evidently not fitted, as some of the previous speakers had already 
pointed out. They could compare the sending of messages by 
\wireless telegraphy as if the system enabled them to shout so loud 
'that another man miles off could hear them. As long as they were 
‘the only people who could shout that was all right, but if everybody 
\began to learn that shouting, where was the advantage, because, of 
‘course, there would be a confused sound, and nobody would know to 
whom they were talking. Wireless telegraphy was admirably adapted 
for some things, and these should be worked out and the extent of 
the range of the signals should be gradually extended. 
Mr. Poohin, in reply, said he was not endeavouring to express any 
rsonal views of his own in the paper, but rather endeavouring to 
ay before them a subject matter upon which other people could give 
give their views. He was extremely glad to hear what Sir William 
Preece said on the subject of the marvels in connection with 
wireless telegraphy. They had a very great deal too much 
sensationalism. People had tended to use extremely long words, 
and where long words had not been in existence they had coined 
longer words to make their experiments, etc., appear more marvellous 
and difficult to the ordinary mind. That kind of thing did not tend 
towards the promotion of the thing as a scientific subject, nor did it 
tend to assist in introducing it commercially. The sooner they could 
obtain a rock bottom and learn to talk sensibly and quietly on wireless 
telegraphy, instead of filling newspapers with every description of 
chicanery, the better it would be for themselves and the subject in 
hand. As Mr. Maskelyne remarked, their chief source of information 
on this scientific subject was the halfpenny paper, and that was a most 
lamentable state of things. As regarded Mr. Gavey's observations 
about the necessity of very large experiments on a very large 
scale, that was what he himself intended to cover when he 19 150 
of a metallic coherer. If they had that they could conduct the 
experiment on a laboratory scale, and then be able to extend that 
to distances of 30 or 40 miles, and thereby avoid very much 
expense of experimenting on a large scale. The carbon coherer 
which Mr. Gavey spoke of was a most excellent thing. Mr. 
Granville spoke about the upper conducting layer, and that he 
understood, but he did not understand how Mr. Granville inferred the 
conductivity practical by some particular shape of aerial wave. He 
thought Mr. Granville had ignored the existence of the upper layer, 
but he now understood that was not quite so. Oertainly earth curva- 
ture would interfere with direct optical methods, but they had not 
got near the limits of direct vision, and if they could signal as far as a 


lighthouse would shine, then they would have accomplished something 
very valuable for seafaring purposes. He was exceedingly glad at 
hearing General Webber give some data about long distances which 
could be accomplished by the more recent conducting methods. He 
was not aware that such distances had been accomplished. Those 
who experimented with vertical wires must know that any large metal 
plate placed between a radiator and a receiver woald take signals, 
and if that vertical screening plate was earthed it was almost an 
impenetrable bar. The earthing of a plate which was large in 
comparison with the range would check almost anything they came 
across. 


APPLICATIONS OF ELECTRICITY TO DRIVING 
CARRIAGES IN TOWNS.* 
BY LIEUT.-COLONEL R. E. B. CROMPTON, C. B., M. I. O. E. 


During the last year we have all noticed the very 
considerable development of motorcars in London. A 
large number of these are electrically driven — that is to 
say, they carry their motive power in the form of stored 
energy in accumulators which are f at charging 
stations from the mains of the electric lighting companies. 
In a paper on this subject recently read before the institu- 
tion by Mr. Henry Francis Joel, many interesting facts 
were brought forward. A table of comparative working 
costs of automobile vehicles was given, showing that 
the cost of working a four-passenger London cab was 
158. 4d. per day, a motorcar worked by petrol 14s. 2d. per 
day, and a light steam-car about the same figure, whereas 
for an electric cab cr brougham the cost varied between 


148. and 17s. per day. At any rate, a good case was made 


for electrically-propelled vehicles. Since the reading of 
that paper the development in electrical vehicles has been 
very considerable; in fact, they form the majority of the 
automobile vehicles now seen in the streets of London. 
It is probable that in two years time the number in use 
will reach into thousands. The principal points of interest 
in the working of these vehicles are the arrangements of 
the vehicles themselves with regard to the communication 
of the driving power from the motors to the road wheels, 
the choice and upkeep of the batteries which drive them, 
and the tyres. 

Transmission Gear.—During the very trying winter we 
have passed through, in which a greasy and hence 
dangerous condition of the streets has been singularly 
unfavourable for automobile traffico—I allude to the danger 
from side slip—it is noticeable how well the electrical 
vehicles have stood this ordeal, and how few accidents 
have occurred with them from side slip. This is partly 
due to the fact that it is a comparatively easy matter to 
apply the driving power to the front wheels, which are 
also the steering wheels, and this undoubtedly constitutes 
one of the great advantages of electrical propulsion. 
Electrical vehicles also possess an important advantage 
over petrol or steam driven cars, in that it is so easy to 
apply separate power to each driving wheel, that there is 
no necessity for the complication introduced by the use of 
differential gear. Up to the present apparently the 
majority of electrical vehicles use tooth gearing, in spite 
of the fact that chains are undoubtedly easier to lubricate 
and to maintain in good silent-running condition than is 
the case with tooth gearing. The slight noise that is 
heard from these vehicles generally proceeds from this 
gearing, whereas the absolutely silent automobiles, a 
considerable number of which are being used driven by 
electricity and steam, generally use chain transmission. 

Storage Batteries Used.—Up to the present the storage 
batteries used are invariably of the lead-couple type, either 
with electrodes made active by Planté formation or of the 
E.P.S. type, with various modifications in the form of the 
grids or supports used to imprison the active material and 
prevent it falling away from the backing under the 
influence of vibration. The forms of the plates are very 
various, and in some cases very ingenious. Attempts 
have been made to use a zinc-lead battery in order to 
obtain the extra E.M.F. from this couple, but so far with 
very modified success. A further modification, using 
cadmium, has also been tried. The Edison battery, about 
which so much has been written, in which iron and oxide 
of nickel have been used, has not yet been put into a 


* Paper read before the Engineering Oonference of the Institution 
of Civil Engineers. 
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workable form, although much is expected from it. 
Apparently, however, it is not necessar 


are several forms already in use which work very well, 


and which can be maintained at a moderate cost, and are 
included in the foregoing working costs per day. In the 
to reduce the cost 
isation — that is to 
say, the supply of accumulators should be undertaken 
very much as the supply of fodder and forage for 
horses. Once standardisation of this class is carried 
out to such a point that standard boxes can be 
exchanged for others ready charged on the production 
of a subscription ticket, at a sufficient number of charging 
stations, the difficulties and risks of this method of 


author’s opinion all that is nece 
of accumulators further is standa 


mechanical propulsion become greatly lessened—in fact, 


they practically disappear. A good deal remains to be 
done in the direction of such standardisation, and there 
now to be an opening for a company having con- 
siderable capital to establish charging depóts where such 
standardised accumulators can be supplied to the owners 


ap 


of electrical vehicles. 


Tyres.—The cost of tyre upkeep in this form of motorcar 
has been found to be unexpectedly high, although a good 
many of them use the less expensive form—namely, solid 
rubber. This high cost of upkeep of tyres is probably due 
to the vehicles being rather heavy, and probably algo because 
Most of the 
electrical vehicles are used as carriages, and are driven very 
regularly, so that the monthly mileage usually reaches a 
total in excess of that reached by touring vehicles. The 
electrical vehicles are used daily, and their mileage soon 
runs up. Also, probably on account of supposed facility 
in arranging the gearing, the wheels of these cars have in 
many cases been unnecessarily small, and it is known that 
the deterioration of solid rubber tyres increases in pro- 


the mileage run by them is very considerable. 


ee to the number of revolutions made by the wheels. 


eoretically, solid rubber tyres are a mistake, but on 
account of the heavy patent charges on pneumatic tyres 


the latter do not at present compete with them in price. 


Another matter is the extent to which the cost of elec- 
tricity for charging these motors can be reduced provided 
that the electricity is supplied during certain hours during 
which the plant is generally only partially loaded, such as 
from 12 o'clock at night to 6 o'clock the following morning 
in winter, or 12 o'clock at night to 6 o'clock the following 
Prices as low as 14d. per unit have 
already been mentioned. The price of 17s. a day quoted 


afternoon in summer. 


from Mr. Joel’s paper is based on electricity at 44d. per unit. 


DISCUSSION. 


Mr. Crompton said that far more money would be made by con- 
struccors and designers putting their heads together and agreeing on 
standard forms, and agreeing to reduce the cost and keeping up the 
name of these vehicles, 

Sir Edward Carbutt said the author had s 
electricity. "When he had a touring car his difficulty was to get 
supplied, many of the companies putting up their price to 1s. a Board 
of Trade unit. Of course, that was prohibitory. At the present 
time the London companies were not behaving with anything like 
generosity. They ought to do it at 1d. or 14d. a Board of Trade unit. 

Mr. T. E. Gatehouse said that in the spring of this year a new 
secondary battery was brought to his notice. He had no interest of 
any kind in the invention beyond what anyone in his position would 
Ne feel in a new discovery or a decided improvement in any 
electrical apparatus at present in use. Mr. Orompton’s paper was a 
most important one, and as he (Mr. Gatehouse) d the new 
cell most remarkable qualities, he thought he would only be 
doing his duty 77 bringing some facts and figures concerning it before 
that meeting. e data he put forward were taken partly from results 
obtained by the inventor in practical running and partly from a 
report made upon the cell by Mr. Llewellyn Preece, wko had 
been engaged for some time in subjecting it to most severe tests. 
The Elieson cell, he said, was a pure Planté cell, and as constructed 
up to the present consists of five plates, two positive and three 
negative, weighing altogether 16lb. The total weight of cell, com- 

lete with box and acid, is 22lb., and it has a capacity of 100 ampere- 
ours at a five hours' duration of discharge. The plate consists of a 
central conductor, consisting of a lead tube placed vertically in the 
centre of the plate. From this on either side branch out thin lamin 
of lead. These lamine are alternately corrugated and plain. The 
inner ends— 4. “., next the tube—of all the laminw are burnt together, 
and the half-plate so formed is burnt on to the tube. The outer ends 
of the laminx are thus left perfectly free to expand, both horizontally 
and vertically, in the plane of the plate. The construction of the 
positive and negative plates is identical, the only difference being in 
the thickness. Buckling had been one of the principal drawbacks in 


: 1 to wait for 
the invention of a new form of accumulator, as there 


ken of the cost of 


secondary cells, but this is obviated in the Elieson cell by the fact 
that the current being led in by the central conduotor is evenly dis- 
tributed through the lamin:e on either side, and also that the lamine 
are free to expand, as above explained, and consequently buckling is 
quite impoesible. Another objection is the slow charge and A 
rates of cells, especially with the pasted type. This is owing to the 
fact that with paste cells the active surface exposed to the action of 
the electrolyte and the circulation of the electrolyte itself is insuffi- 
cient to deal with a strong current very rapidly. In the Elieson cell 
the whole plate, except the central tube, is active surface right through, 
and, being perfectly porous, there is a free circulation of the electro- 
lyte. This is shown very clearly by the fact that while at a discharge 
rate of 20 amperes the capacity of the cell is 100 ampere-hours, when 
the discharge rate is 50 amperes the capacity is still 90ampere-hours, and 
even at the absurdly high rate of 100 amperesa capacity of 75 ampere- 
hours is atill obtained. In charging the same thing holds good. 
While most cells on the market take four, five, or more hours to 
charge, the Elieson cell can be charged easily in from 40 to 45 minutes 
without any loss of capacity, and with a very high ampore-hour 
efficiency. The watt-hour efficiency is bound to be lower with high 
rates of charge, owing to the C? R loss from the internal resistance of 
the cell, but even this (the watt-hour efficiency) remains creditably 
high, as the cell in question has an internal resistance of only 003 to 
004 ohm. Then with paste cells the paste is always liable to become 
loose, and eventually to drop out and cause loss of capacity and some - 
times short- circuits between the plates. This is especially the case in 
traction work, where the cells have to stand a great deal of vibration 
and considerable shocks. In the Elieson cell the peroxide of lead is 
formed electrically all over the surface of the lead and is part of the 
plate itself. Again, when cells are left idle for long periods, 
especially when discharged, a great deal of sulphating takes place, 
which can never be got rid of, owing to the low rate of 
charging. In the Elieson cell the same action, of course, 
goes on, but with the high rate of charge possible the sulphate 
is entirely driven off, and the cell remains as good as ever. 
Most of the cells on the market are very heavy considering their 
output. There are a few cells of the aston type which compare with 
the Elieson cell as regards the relation of output to weight, but my 
have a short life and will not stand very rough uage As regards 
price, the Elieson will undoubtedly compare favourably with other 
types of cell owing to the 10 of the poos of construction, 
and the cost of maintenance will be extremely low, as the only part of 
the cell which deteriorates is the positive plates. The negatives are 
practically indestructible. Oonsequently all that is necessary when 
the positives are worn out is to replace them alone, and the battery is 
as good as new. A great advantage in the Elieson cell is the small 
number of plates compared with most cells. Although at present the 
cells are made with five plates, in future the standard size of cell for 
motorcars is to be a three-plate cell with 160 ampere-hours capacity. 
One advantage of this is that the plates are much thicker than is usual 
in accumulators, and consequently mechanically much stronger. It is 
also practically impossible to injure these plates electrically. They 
may be allowed to stand idle for any length of time so that they 
become covered all over with sulphate, and then after two or three 
charges with a large current they completely recover and the sulphate 
all disappears. This was the case with a battery at present in use in 
a motorcar belonging to the company. When it was put into the car 
it had been neglected for weeks and was in a very bad condition, but 
after a few days of running it completely recovered. They may also 
be short-circuited when discharged and left till they are run down to 
zero without any bad effects. This was done in a test carried out by 
Messrs. Preece and Oardew. They may also be reversed accidentally 
without damage, which has frequently occurred while experimenting ; 
in fact, if so desired, the battery may be completely reversed. Another 
striking characteristic of the cell is that while it can be charged to its 
full capacity in about three-quarters of an hour, it may be 5 
to two-thirds of its capacity in 15 minutes. The cells tested by 

and Oardew were charged over and over again at the rate of 250 
amperes for 15 minutes — i.e., at the rate of 24 times the total one- 
hour capacity of the cell. The tests made by Messrs. and 
Oardew extended over about five weeks, during which time over 
90 experiments were carried out. The longest time occupied in 
charging was 14 hours and the shortest (up to full capacity) 
42 minutes, Discharges were taken at 20, 30, 50, and 100 amperes, 
and the following figures are the average results at each of these rates: 


Ampere- | Watt- 


| Ampere-| Watt- 
hours hours 


Ampere- | Watt- | Rate 
hours dis-|hours dis- 


hours | hours of 


charged. charged. discharge. charged. | charged. efficiency. efficiency. 
—— wö—f—— . |— ——— — - 
114 312 20 104 197 91 | 63 
112 | 520 30 97 180 87 | 56 
109 303 50 90 154 85 51 
108 | 300 | 100 71 112 | 65 | 38 


In the above experiments one or two points must not be overlooked. 
The cells were treated very roughly, and frequently left discharged 
overnight. The watt-hour efliciency would also be higher if the 
charging had not been so rapid, and, in fact, in some experiments was 
higher. Taking a normal discharge rate of 20 amperes, the cell gave 
an average of 8:95 watt-hours per pound of complete cell. This is a 
low figure, and has often been beaten by paste cells, but probably 
at the expense of their durability. The following is an example 
of the 15 minutes’ charge: 63 ampere-hours, 200 watt-hours 
were charged in 15 minutes; 63 ampere-hours, 120 watt-hours 
discharged at 20 amperes. In this test, as in all others, the 
cell was discharged to 1°6 volts with 20 amperes before charging. 
A [ractical test has been made of the Elieson battery in a small car. 
Twenty-four cells have been put in this car n e in two batteries 
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of 12 cells each in parallel, thus running on 24 volts. The cells 
are invariably charged at about 95 umperes, which is the largest 
current obtainable at the garage, but they have frequently been 
charged elsewhere at 120 amperes when such a current could 
be obtained. For charging the two batteries are in series. The 
full charge is about eight Board of Trade units. This car has 
been running regularly since Easter, and has frequently had two 
char in a day. me of the principal runs are as follows: 
(1) A run was made to Reading with only 18 cells (two batteries 
of nine cells each—i.c., 18 volts) The car was charged there in 
about an hour, and came back on that charge to London the same 
day. Distance, 40 miles each way; two passengers. (2) Another run 
was made to Reading in 3 hours 25 minutes. As the battery was not 
nearly discharged, a further run was made of 10 miles, and the battery 
was still not fully discharged. Distance, 50 miles; two ngers. 
(3) The following day the car was charged in 14 hours, d ra k 
to London with one passenger in 2 hours 50 minutes. (4) At Whit- 
suntide the following tour was undertaken: On Friday, May 29, the 
car ran with two from London to Bedford, in all 56 miles 
on one charge, a few miles having beon run in London before starting. 
It was charged again in Bedford in 13 hours, and ran on the 30th 

miles to Conington. On Sunday, May 31, it ran a further nine miles 
to Peterborough without any er charge. The car was charged there 
in 11 hours, and ran back to Conington, where it remained the night, 
and on June 1, without further charge, ran back to Bedford by a longer 
and very hilly road of 32 miles. It was there charged in 1} hours, and a 
start at once made for London. At Barnet, about 40 miles, two of the 
screws holding the motor were found to have given way, so as it was 
late the car remained there for the night, and the following afternoon 
was driven back to London without turther eharge. The cyclometer, 
which is known to be accurate, registered 195 miles for the whole 
tour—;.e., 195 miles on four charges, or an ave of 49 miles per 
pr d lasting only 14 hours each. The weight of the car is about 
600lb., the weight of battery is about 530lb.—total weight without 
passengers, say, 1,150lb. The car runs at an average speed of about 

2 miles an hour on good country roads, and in going up hills as much 
as 90 amperes is frequentl by the motor, 3 h.p. nominal only— 
t.e., 45 amperes from each battery. The following are the advantages 
claimed for the Elieson cell over other cells at present in existence : 
(1) lightnees of cell with re to capacity ; (2) simplicity of con- 
struction and small number of plates ; (5) mechanical strength of con- 
struction and durability ; (4) impossibility of buckling ; (5) low coat 
of plates and consequently of maintenance; (6) no loss of paste, and 
consequently no loss of capacity or possibility of short-circuiting in 
the cell; (7) oell will stand very rough usage, vibration, short- 
circuiting, temporary reversal, or long periods of idleness without 
permanent damage; (8) high efficiency ; (9) small diminution of 
capacity at abnormally high discharge rates; (10) the extraordinary 
rapidity with which the cell absorbs its charge — f. e., about three- 
quarters of an hour, as against at least five hours with most cells, and 
entirely obviating the necessity of the cumbersome work of replacing 
a discharged battery by a charged one in motorcars. 

Mr. Chambers said that for the past eight years in this country 
the electric carriage had certainly been subjected to a great deal of 
prejudice, but that prejudice was gradually being overcome by the 
energy of a few men. e touring car had been found impossible 
owing to the expense of the batteries, etc. He ought to say, in fair- 
ness to the London companies, that he was aware of some contracts 
at 14d.'and less per unit. im had awakened to their own interest. 

Mr. Joel quite apprecia the author's remarks that electric 
motorcars should be treated in a very generous spirit by engineers. 
They should help each other to try to secure the industry for this 
country. He recently had to overhaul and repair some foreign elec. 
trical cars. The motors were exceptionally badly made, and the 
batteries were very inefficient and very pai He considered that 
it was a better mechanical construction to have the driving power 
applied to the rear wheels. 

Mr. Northey thought that they had got to a certain stage of 
development where, he was afraid, they would be inclined to stick. 
The mechanism of the vehicles was very perfect, but a great deal 
Ren ded upon keeping the batteries and other parts of the vehicles 

order. 

Mr. Parker had had a great deal to do with batteries, and they 
did not seem to him to alter very much. In climbing hills where 
the country was very hilly he should say, Don't use electric motor- 
cars, In moderately flat country he thought they would succeed 
very well. 

Mr. Shoolbred considered the question raised by the author of 
replacing empty cells by others which were charged was a most 

uable one, and would facilitate matters very much. 

Mr. Preece said, with reference to the proposed standardisation of 
the sizes of cells, it seemed to him that it was much too early to 
consider such a point. 

The Author, in his reply, said the success, such as it was, of motor- 
cars had been confined to the rich simply because the expense worked 
out to 9d. a mile. Was there any reason why that was going to be 
the same in the future? The great mistake was that it was the amuse- 
ment of the rich, whereas it ought to be the car of the poor—of every- 
body. These cars should be the cars of the street. He thought they 
were on the verge of seeing, and he hoped they would see, the streets 
of London and every large town full of these cars, with the enormous 
advantage of health, comfort, and double the speed. 


PHYSICAL SOCIETY. 


At the meeting of this society on June 5, Dr. R. T. Glazebrook, 
F. R. S., president, in the chair, 

Prof. Rutherford read a paper on “Radioactive Processes.” 
There are three distinct types of radiation spontaneously emitted from 
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radioactive bodies, which may be called the a, fl, and y rays. The 
1 0 are prominent in causing the conductivity of a gas, PLE 
ily absorbed by metals, and are projected bodies, not waves. ese 
bodies are about the size of a hydrogen atom, they are positively 
charged, and travel with about one-tenth of the velocity of light. The 
B rays are similar in all respects to the cathode rays produced in a 
vacuum tube. The y rays are probably like Röntgen rays, but 
of very great penetrating power. The a rays are by far the most 
important. In addition to these rays, two of the radio-elements 
give off radioactive ‘‘ emanations,” which are in all respects like 
gases. The radiations from thess emanations are not permanent, 
ut fall off in a geometrical progression with the time. e radia- 
tion of the thorium emanation falls to half value in one minute, 
that from radium in four days. They have all the properties of 
gaseous matter in infinitesimal quantity. Their coefficients of diffusion 
can be measured, the order of their molecular weights is 100, they 
are occluded by solid compounds producing them, and may be con- 
densed at low temperatures. The radium emanation condenses sharpl 
at —150deg. O., the thcrium emanation between —120deg. O. an 
—150deg. C. The two emanations excite on objects with which they 
come in contact two kinds of temporary radioactivity—that from the 
radium emanation decaying much faster than that from the thorium 
emanation. The latter decays in a G.P. with the time falling to half 
value in 11 hours. These effects appear to be produced by solid matter 
in invisible and unweighable quantity, which can be dissolved off in 
some acids but not in others. On evaporating the solutions, the radio- 
activity is obtained unchanged in the residue. The experiments of 
Orookes and Beoquerel in separating by chemical treatment the matter 
responsible for the activity of uranium, called uranium X, were referred 
to, together with the latter's observation that the separated activity 
had completely decayed after the lapse of a year, by which time the 
uranium itself had completely recovered its activity. The work of 
Rutherford and Soddy on 8 was then discussed in detail. 
Thorium precipitated in solution by ammonia retains only 25 per 
cent. of its activity. If the solution is evaporated and ignited, the 
remaining 75 per cent. is found in the extremely small residue left, 
which by reason of its separation is different chemically from 
thorium, and was called Thorium X. Left to themselves, the 
thorium gradually recovers its activity and the ThX loses it. The 
activity of the latter falls in a G.P. with the time, the half value 
being reached after four days. At any time the sum total of the 
two activities is a constant. This would occur if the ThX were 
being continually produced by the therium, and this was shown to be 
the case by precipitating thorium at definite intervals after its separa- 
tion from ThX. The ThX, and not thorium, produces the thorium 
emanation. The production of ThX by thorium of the emanation by 
ThX, and of the matter causing the excited activity by the emanation, 
are all changes of the same type, although the rates of change are 
distinct in each case. The change of uranium into uranium X is also 
similar, being the slowest of all. Twenty-two days elapse before 
uranium freed from ThX recovers one-half of its activity. In radium, 
the radium emanation is the first product produced, and since this 
in a solid is almost completely occluded, the activity of a radium 
salt after it has been obtained from its solution rises after precipi- 
tation to several times its original value, due to the occlusion of 
the emanation. In all three radio-elements a part of the radio- 
activity is non.separable, and this part consists only of a rays. 
The 8 rays only result at the last stages of the process that can 
be experimentally traced. In all cases the radiation, from any 
type of active matter, is a measure of the amount of the next 
type produced. Thus the radioactivity of ThX at any period 
throughout its life is always a measure of the amount of emanation it 
produces. These results find their explanation if it is supposed that 
the a particles projected form integral portions of the atom of the 
radioactive element. Thus ThX is thorium minus one or more 
projected a particles. The emanation similarly is ThX less a further 
a particle, and soon. The non-separable activity is due to the atoms 
of the original radio-element disintegrating at a constant rate. The 
whole of the processes take place unaltered in velocity, apparently 
under all conditions of temperature, state of aggregation, and chemical 
combination. This is to be expected of a subatomic change in which 
one system only is involved at each change. On this view the 
spontaneous heat emission of solid radium salts, discovered by Curie, 
is explained by the internal bombardment by the a particles shot off 
and absorbed in the mass of the substance. The amount of energy 
given out in these subatomic changes is enormous, and from Ourie's 
experiments it can be deduced that each gramme of radium gives out 
10° gramme-calories danagi life, which is sufficient to raise 500 tons a 
mile high. It seems probable that the internal energy of atoms in 
general is of a similar high order of magnitude. 

Sir Oliver Lodge congratulated Prof. Rutherford and Mr. Soddy 
upon the field of research which had opened up to them and upon the 
way they were d aui it. Referring to the fact that the temperature 
of a piece of radium is above that of its surroundings, he said that 
Prof. Rutherford's discovery that atoms of matter were thrown out by 
radium &t one-tenth the speed of light would account for energy 
effects, and he thought it necessary that when energy ed from an 
unrecognised atomic to an irregular molecular form, that previously 
non-existent heat would be uced. The important point in Prof. 
Rutherford’s work was that he had established the fact that one kind 
of matter is thrown off by another kind of matter, and had also 
measured the velocity and weight of the particles thus thrown off. 
We were accustomed to electrons being shot out by matter, but the 
proof that light atoms are thrown off from heavy atoms was the 
evolution or transmutation of matter experimentally demonstrated. 
The heavy atoms of radium ap to collapse and throw off atoms of 
low atomic weight; the remainder is unstable, and more matter is 
thrown off, the original atom getting, it 1s to be presumed, lighter 
and lighter—aocording to the view of the author of the paper. 
It might be thought that this hypothesis about the degradation 
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and the instability of the atoms was mere tion, but it was 
the most reasonable explanation of observed phenomena, And the 
reason he was thus cordially willing to accept it as a working hypo- 
thesis was because he had been indistinctly looking for some such 
effect, being guided thereto by pure theory. And that was the chief 
point he wished to bring formani. According to an electric theory of 
matter—i.e., on the view that an atom contained electrons with rapid 
interatomic movements obeying laws like astronomical laws—this 
instability ought to exist. Taking a formula by Prof. Larmor for the 
radiating power of an accelerated electric charge, Sir Oliver Lodge 
gave a rough proof of the latter statement (reproduced in Nature for 

une 11). He stated, in conclusion, as a working hypothesis that we 
must not suppose that atoms are permanent and eternal, and suggested 
that we may possibly find a rise and decay in ordinary matter, and find 
that the history of an atom may be written—in accordance with the 
analogy of solar systems and cosmic configuration generally. On the 
electric theory of matter the falling together of electrons might produce 
the electric aggregate called an atom, and its subsequent gradual decay 
or separation into other forms would be accompanied by epochs of 
radioactivity. : 

Prof. W. E. Ayrton, after congratulating the author, said he 
would like to ask a question. Prof. Rutherford had shown them the 
discharge of an electroecope when a thick plate of metal was placed 
between a piece of radium and the instrument. Would the electro- 
scope be affected if a piece of radium comy/ete/y surrounded by an 
earthed setal casing was brought near to it! Again, if a piece of 
radium was insulated inside a completely-closed metal box, would an 
electroscope, metallically connected with the outside of the box—the 
whole being placed in a very good vacuum—be charged, and if so, 
what would be the sign of the charge ! 

Prof. Everett found it difficult to believe tliat there was a sufficient 
store of energy in the atom to account for the effects observed. He 
asked if the phenomena were not due to resonance, the radium atoms 
being shaken asunder by vibrations in the ether to which they were 
responsive. These scattered atoms might knock asunder some of the 
atoms of neighbouring bodies, and so produce the f rays. 

Prof. 8. P. Thompson pointed out that the notion of energy within 
the atom was based upon the statement that the temperature of a piece 
of radium was above the temperature of its surroundings. Without 
doubting the work of Curie, he thought that critical experiments 
should be made on this point before it could be looked upon as an 
accepted fact, or such large generalisations be based upon it. 

Dr. Lowry called attention to the slender evidence on which the 
theory of atomic degradation had been based. The behaviour of 
thorium and ThX was precisely analogous to that of a substance like 
7T bromo-nitrocamphor, which exists in an inactive '' normal" form 
as a neutral substance and a dielectric, but also in an active '' pseudo " 
form, in which it is a strong acid and an electrolyte. Both forms are 
fairly stable in the solid state, but when dissolved are exceedingly 
labile, and the morest trace of impurity is sufficient to bring about an 
isomeric change which leads in the course of a few days or hours to a 
condition of equilibrum in which there are about 94 parts of the 
inactive normal to six parts of the active pseudo form. The curves 
representing the rate of recovery and decay of (electrolytic) activity 
are mathematically identical with those shown for the recovery and 
decay of radioactivity by the two modifications of thorium and 
uranium. There is, therefore, the strongest evidence in favour of the 
view that the conversion of thorium into ThX is a reversible change, 
and that the emanations and excited activity are merely physical 
phenomena, 

Prot. Rutherford, in reply to Prof. Ayrton, said that in the first 
case discharge would take nos and that the result in the second case 
would depend upon the thickness of the walls, and, therefore, upon 
the nature of the rays which could pass through. He also pointed 
out that Dr. Lowry's explanation involved him in perpetual motion. 
It did not explain radioactivity, and it was difficult to see how it 
could account for the phenomena occurring in stages. Moreover, 
there was no reversible chemical action that went on at the same 
rate at a red heat as in liquid air. With regard to Prof. Everett's 
suggestion, it seemed that such a process would be even more wonder- 
ful than that suggested. The phenomena go on unchanged even when 
the substance is shielded from external influence by many inches of 
lead. He fclt confident that Curie's observation of heat emission 
would prove to be well founded. 


—— —— — 
LONDON TRAFFIC ENQUIRY. 


On Friday, June 12, the Royal Commission on London Traffic 
resumed its sittings at Westminster after the Whitsun recess, when 
the second part of the evidenco which is being prepared by the London 
County Council was given by Mr. G. L. Gomme, clerk to the Council. 
The witness first dealt with the locomotive services in London, and 
pointed out the evil effects of the legislation in connection with surface 
and tube railways. The third section of the evidence had reference 
to locomotion in reference to streets, the witness emphasising his 
remarks upon this point by showing that 9 water companies, 7 gas 
companies, 15 electrie supply companies, 10 tramway companies, the 
Postmaster-General, the National Telephone Company, all the tube 
railway companies, all the borough councils, the London County 
Council, the Metropolitan District Railway Oompany, and the London 
Hydraulic Company had statutory powers to break up streets in 
London. A Bill which the County Council had prepared with regard 
to this matter has been abandoned consequent on the appointment 
of this Commission. The witness thought the evils might be 
minimised by giving the London County Council further powers with 
regard to subways. 

At the sitting on June 19 Mr. Gomme gave further evidence. He 
dealt with the question of subways, and said tbat under the Act of 


1868 their powers were limited to subways for the reception of pipes 
and wires. The Council was the subway authority for London, and 
under the Act of 1893 their powers were extended. They now had 
powers in connection with subways constructed by underground rail- 
ways with regard to the use of them by passengers, and those powers 
were given by the Acts authorising the construction of those railways 
owing to the opposition of the County Council. 

The Chairman: And we may assume that the London Ooun 
Council would like provisions of a similar nature to be inserted in suc 
Bills in future! 

The Witness: Yes. Proceeding, the witness said that the Oouncil 
would like to lave the authority to construct subways for pipes and 
wires without parliamentary sanction in each case. He remarked that 
subways would be expensive, 

The Chairman: I suppose it would not be worth while carrying 
out a system of subways in all streets /—No, certainly not; only in 
certain of the principal streets. 

Would the County Council like to have powers to construct subways 
for electric traction /—No, they would not like to have general powers 
for that; the general powers would be with regard to subways for 
pipes and wires. Those general powers would only apply to the 
construction of subways, but the other powers would be subject to 
an application to Parliament for powers to construct an electric 
uds i 

Do the Council consider that an extensive system of subways is 
desirable because of the evils arising from the breaking up of streets !— 
Yes. Those evils are on the increase in London. fn. witness, eon- 
tinuing, reverted to the method of meeting the cost of improvements, 
and said that the County Council had seriously considered three 
important suggestions : (1) that a new rate, to be known as the ''land 
values improvement rate," should be charged in respect of the ground 
values of property within the county ; (2) that a rate or charge should 
be placed upon property actually benefited by an improvement ; and 
(3) recoupment by surplus land. With reference to the last-named 
suggestion, he pointed out how the acquisition of a large amount of 
property in connection with the new street from Holborn to the Sirand 
had lessened the estimated ultimate net cost of the whole improve- 
ment by more than £1,000,000 owing to the values of the command- 
ing building sites thus formed. 

Mr. Edgar Harper, statistical officer to the London County 
Council, said that for the purposes of his statistics he had taken 
Greater London as the most convenient area. He put in a table 
showing the growth of population in the nineteenth century, and he 
found that the population of the whole area had doubled itself between 
1861 and 1901. Since the completion of the present system of trunk 
railway lines, which might be taken at 1875, probably 2) million persons 
had been added to the population. From that he drew the conclusion 
that those railways as originally constructed could hardly have been 
expected to provide for the local traffic of London. He said that, con- 
current with the increase in the extra-London population, there had 
been a decrease in the central parts of the county of London. After 
carefully considering the rates of increase, he estimated that the 
population would have increased by 1931 to 9,277,163, an increase 
of 2,695,791. 

Having dealt with the first head of witness's evidence, the Com- 
mission adjourned. 


LEGAL INTELLIGENCE. 


HULL TELEPHONES. 


On Monday Mr. Justice Buckley, in the Chancery Division, had 
before him the action of the National Telephone Company ». the 
Corporation of Kingston-upen-Hull, which raised the question of 
whether, under an Act of 1899, the powers of the Natibnal Tele- 
phone Company had been extended. It appeared that by the Act 
of 1899, which was of somewhat unusual form, the ape during 
which the plaintiffs were entitled to maintain and work a telephone 
system under the powers they had from the Postmaster-General had 
been extended, the Legislature, according to the plaintiffs' view, 
having created a statutory contract among the ties. The ques- 
tion was whether certain Acts of the Corporation of Hull had had 
the effect of preventing the operation of the statute. For the defence 
it was contended that the Legislature never intended to provide that 
whatever agreements were in existence at the date of the passing of 
the Act should be continued during the period of the new license. 

His Lordship said the case was one of considerable importance, and 
he would deliver judgment in a few days. 


BANGOR ELECTRIC LIGHT. 


His Honour Judge Sir Horatio Lloyd at the Bangor County Court 
last week delivered his judgment in the action brought by the Bangor 
Corporation against Mr. Richard Morris Griffith, formerly of the King's 
Arms Hotel, Bangor. 

The plaintiffs claim was based upon alleged non-compliance with 
the terms of the guarantee bond signed by the defendant, whereby the 
latter agreed to take from the plaintitis a supply of electrical perky of 
not less than 400 units per annum for a period of five years, The 
defendant, however, had not taken a single unit, nor had he had the 
premises in question connected with the cable, 

Mr. Vinoent, for the defence, raised several objections to the 
agreement. 

In delivering judgment, His Honour briefly reviewed the main facts 
of the case. It was, he said, admitted that the defendant had signed the 
agreement, but several grounds of objection had been raised on behalf of 
the defendant in support of a contention that he should get out of the 
agreement. As to tis contention that the agreement should be under 
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the seal of the Corporation, he did not think it applied in this case. | 
The question of no consideration which had been raised was not 


a good ground of defenca Beferring to the terms upon which the 
Corporation were bound to supply electrical energy, his Honour said 
that as far as that was concerned the defendant could not get out 


of the agreement he had signed. As to the argument that defendant 


was not the tenant of the premises, his Honour referred to the word- 


ing of the agreement, and pointed out that the defendant by signing. 
Though that was not stated . 
in so many words, yet the 5 signed referred to defendant's ' 


the agreement assumed that position. 


„house and to his place of residence.” The only real question in 
the case was that of the measure of damage. 
he (his Honour) investigated at the same time as this one, it came out 
in evidence that a formal three months’ notice of the Corporation 
being in a ponn to supply the guarantor with electrical energy had 
.been issued by the town clerk on April 26, 1901. Consequently, those 
who had signed the ment would not become res 
July 26, 1901. It therefore appeared to him that the 
only liable for the amount—whatever it was—which covered the period 
from July 26 to Dec. 31, 1901. He, therefore, gave judgment for the 
plaintiffs for ths amount which covered the period mentioned, with 
costs on the ordinary scale. 


nsible until 
efendant was 


WEST LONDON TRAMWAYS. 


At the Middlesex Guildhall on Saturday Mr. Dowson, deputy 
under-sheriff for Middlesex, and a jury, concluded the hearing of 


a claim for £15,000 made by Mr. Fitzroy Oole against the London 


‘United Tramways Oompany in respect of land compulsorily acquired 
by the company for the purposes of their undertaking. The jury 
found for the claimant in a sum of £759. 


COMPANIES’ MEETINGS AND REPORTS. 


BLACKPOOL ELECTRIC TRAMWAYS (SOUTH). 


An extraordinary meeting of the shareholders in this Company was 
held at Blackpool. Mr. M. Guthrie presided over a large attendance. 
It was stated that owing to the executors of Mr. Thos. Nevins (who 
had died since tendering for £70,000 for the reconstruction of the 
line) having declined to abide by the agreement, the Company had 
been compelled to accept the next lowest tender of £7,000. Other 
costs increased on the first estimate, bnt the new dfrectors had 
gone on the lines of refusing to borrow a shilling more than the 

mpany could pay. | 
On the proposition of Mr. Landiford seconded by Mr. C. E. 
Ogden, the heartiest vote of thanks was passed to Mr. W. W. 
Rutherford, one of the guarantors, and other gentlemen, for their 
gervices to the Company. | 


WEST AFRICAN TELEGRAPH. 


The ordinary general meeting was held at Electra House, Finsbury- 
pavement, under the presidency of the Marquis of Tweeddale. 

The Chairman, in moving the adoption of the report, reminded 
the shareholders that at the meeting in July last the directors were 
able to announce that tte negotiations with the French Government 
for the sale of a portion of the Oompany's system and the settlement 
of all outstanding differences had been successfully concluded. It was 
also foreshadowed that the financial position of the Company would 
thereby be essentially improved, and he believed they would consider 
that that forecast had been amply realised. It was a great satisfac- 
‘tion to the directors, as it must also be to the shareholders, to know 
that the Company were at last able to pay a dividend. In considera- 
tion of the sale to the French Government of the cables serving the 
French stations of Conakry, Grand Bassam, Kotonou, and Libreville, 
that Government paid the Company in cash £144,000 in accordancé 
with the agreement of Feb. 10, 1902. In addition to this cash payment, 
however, the French Government agreed to forego the payment of 
their claim of £20,000, mutually agreed to be due to them by the 
South African joint purse, for diversion of traffic which they held 
should have crossed the French West Coast stations, and on which 
taxes should have been paid. Inasmuch, therefore, as this sum was 
taken into account in fixing the price to be peig for the cables, and 
the partners to the South African joint purse having agreed to bear 
their respective proportions, the actual purchase price of the cables 
transferred was £164,000, which had been applied in reduction of 
capital expenditure. The debenture sinking fund which had accrued 
‘up to Sept. 1, 1901, and which amounted at that date to £160,700, 
had also been similarly applied. After charging capital expenditure 
with the cost of the Bathurst-Bissao and the Kotonou-Lagos cables, 
opts with the cost of the alteration in the connections of 
cables joining French possessions, and some additional expenditure 
incurred at St. Thomé, the directors found that the capital was over- 
expended by £11,077, and this sum had been charged to revenue 
account. The capital and capital expenditure accounts now balanced 
exactly. The whole of the remaining 1,393 debentures had been paid 
off, leaving only on the balance-sheet the share capital of £231,090. 
Compared with that of last year, the gross revenue showed a decrease 
of £5,155, but ft must be remembered that the French subsidy of 
£12,000 had disappeared from the accounts, and, therefore, the 
directors regarded the traffic return as very satistactory. The expenses 
attending repairs of cables amounted to only £8,684, as against 
£17,721 in the previous year. They had thus been able to carry 
a much-needed contribution of £20,000 to the general reserve, 
which now amounted to £73,821, of which £48,435 was invested at, 


do 80, 
arrangement would terminate in about seven years. So 
Company 
expenditure for the repairs of their own cables. 


In another case which : 


| Faraday Society.—At 8 


2245 per annum, with 


the date of the accounts. They had been able since to invest a 
further sum of £10,655, and they looked forward to being able 
gradually fully to invest the general reserve fond now that the capital 
and capital expenditure accounts had been squared. With regard to 
the pro ividend of 2 per cent., the directors could no doubt 
have paid a a teed rate, but only at the expense of the general reserve 
fund, which they thought was st present inadequate, taking into 
account the of the cables—now about 18 years—and they con- 
sidered that this fand should be built ap aurer it was possible to 

It must also be borne in mind that the Portuguese 5 
r as the 
had gone this year, they had not incurred any very heavy 


Sir Henry C. Manoe seconded the motion, which was carried 


unanimously. 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 26. 
cal Society.—At 5 p.m., special general meeting. Papers: 

Electrical Effects of Light upon Green Leaves, by Dr. Waller; 
% Blaze-Currents (1) of a Vegetable Tissue, (2) of an Animal 
Tissue, by Dr. Waller: Quantitative Estimation of Chloroform 
Vapour in Air by (1) Oil Absorption, (2) Densimetry," by Dr. 
Waller; The Temperature Limits of Nerve Action in Cold- 
Blooded and in Warm-Blooded Animals,” by Dr. Alcock ; ‘‘ On the 
Movement of Unionised Bodies in Solution in an Electric Field," 
by Dr. Hardy; On the Passage of Nervous Impulses through 
the Central Nervous System," by Dr. Hardy. 

Municipal and County Engineers.—Annua] meeting and dinner. 

Junier Institution of Engineers.—At 7.50 p.m., at the Finsbury 
Technical pg by kind permission of the authorities and on 
invitation of Mr. R. P. Howgrave Graham, who will deliver a 
lecture, illustrated by experiments, on '' High-Frequency Electric 
Discharges.” i 


London. wor or the addition to Robertsons Electric Lamp 
Works by the Mayor of Hammersmith, 


SATURDAY, JUNE 27, 
Municipal and County Engineers.—Annual meeting. 


International Telegraph Conferenoe.—Visit to Warwick Castle 
by invitation of the India Rubber, Gutta Percha, and Telegraph 


Company. 
ds Monpnay, JUNE 29. 


Junior Institution of Engineers.—At 6.30 p. m., visit to Messrs, 
John Bennett Lawes and Co.'s Atlas Works, West Ferry-road, 


Millwall. 
TUESDAY, JUNE 30. 

Society of Arts.—At 9 p.m., Conversazione at Royal Botanic 
Gardens, Regent’s Park. 

.m., ordinary meeting at rooms of the 
Chemical Society, Burlington House. Papers: The Present 
Position of the eory of Electrolysis,” by Mr. W. O. Dampier 
Whetham, F.R.S. ; ‘‘Chloreal Smelting, with Electrolysis,” b 
Mr. J. Swinburne; ‘‘Total and Free Energy of the 
Accumulator,” by Dr. R. A. Lehfeldt; and ‘‘ Electrolytic 
Apparatus,” by Mr. F. Mollwo Perkin, Ph.D. 

THURSDAY, JULY 2. 
Rontgen Society.—At 8.50 p.m., annual general meeting. 


O———— — BN 


APPOINTMENTS VACANT. 


Shift Engineer, Battersea Council, £104 per annum, June 30. 

Junior Draughtsman in a Corporation tramway office, 308. per 
week, June 25. See advertisement in last issue. 

Shift Engineer, East Sussex Asylum, Hellingly, £2 per week, 
July 11. See advertisement. 

Assistant Electrical Engineers, Melbourne, £300, rising to £450. 
Applications to Agent-General for Victoria by July 6. See advertise- 
ment in last issue. Torquay, £156 per annum, July 20. See adver-- 
tisement. 

Engineers-in-Charge (Senior and Junior), Oouncil for the 
Foreign Community of Shanghai. Salaries: taels, 200 and 17b per 
month respectively, equal at present rate of exchange to £280 and 
uarters, fuel, and light, and participation in 
superannuation fund, July 6. See advertisement. 

Assistant for overhead trolley system. See advertisement. 

Instructor in Electric Wiring and House Fitting for evening 
classes, Battersea Polytechnic, S. W. See advertisement. 

Blectrio Lighting Engineer, Corporation of Port Elizabeth, for 
the first year £600, and rising by annual increments of £50 to £750, 
July 9. See advertisement. 


——————MM 


PERSON AI. 


Mr. H. Allcock, A. I. E. E., of Messrs. W. T. Glover and Oo., 
Trafford Park, was presented with a handsome clock by the members 
of the staff on the occasion of his wedding, which took place this week. 

Mr. George N. Lofts, town electrical ongineer, Auburn, N. S. W., 


has been appointed town engineer at Devonport, Tasmania, 
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INSPECTION. 


The annual report of the chief inspector of factories and 
workshops for the year 1902 contains for the first time a 
report by the electrical inspector, Mr. G. Scott Ram. We 
are fond of reading Government reporte, just as children 
are fond of reading about antediluvian or prehistoric 
animals. There is always such a delicious flavour of the 
past about them. Mr. Ram’s report is certainly more up 
to date than is usual; but perhaps we ought to explain. 
The reports are all right when they are written, but it 
is when they are published that they partake of the ancient. 
In this case the time dealt with is only last year. The 
report was written in February, 1903, and the Blue-book 
is obtainable in the June following, hence the Government 
deserve a medal for celerity. Would that some of the 
consular reporte were issued as quickly! They might then 
be of some use. There is much in Mr. Ram's report that 
is explanatory, much statistical, much definition, with 
remarks and suggestions of a wider interest. One 
paragraph we welcome, inasmuch as it admits of comment : 
“In making such a tour of inspection one is impressed 
with the variety of methods in use at the different elec- 
trical stations, and the total absence of any standard 
practice even amongst those working on nominally the 
same system. Such a condition of affairs is, perhaps, to be 
expected in an industry having so rapid a growth, though 
the divergence of methods has been further accentuated 
of late by the introduction of foreign machinery and 
apparatus which has been worked out on lines differing 
from those hitherto obtaining in this country.” That we 
presume is a statement of fact leaving favourable or 
unfavourable opinions to be formed by those who read. 
One of the questions of the day is standardised working or 
non-standardised. A writer of bygone days wrote of seeing 
or not seeing—we should be inclined to put standardisa- 
tion of working or the opposite as a question of brains 
or no brains. The standardisation craze is a mad one, my 
masters, and if carried out in the completeness some of ita 
advocates would have it, a vast amount of work will be 
able to be carried out by mechanical automatons made in 
Brummagem. There are enough living automatons at the 
present moment to stock all the museums in the world, and 
it would be a benefit to the world if they were stuffed 
(with food and drink) and incarcerated therein. With 
brains rampant there can be no standardised aystem of work- 
ing, because no two sets of conditions are absolutely alike, 
hence modifications to meet the varying conditions must 
be introduced. We do not mean to decry similarities of 
working—we object to hard-and-fast rules. We maintain 
that if the latter ever come into operation, progress will 
stop, because no one will care one iota about improvement, 
It is the absence of uniformity, the lack of standardisa- 
tion, that induces men to think in order to improve 
the apparatus existing. Fussy changes for the sake 
of appearing to be different from others are to 
be deplored just as much as standardisation. With 
another statement by Mr. Ram we entirely agree: 
" Unfortunately, although new work is, generally speaking, 
carried out on satisfactory lines, I have come across 
examples of quite recent design of a character in which 
safety has been sacrificed to cheapness. In these cases, 
had plans been submitted before the work was carried out, 
the undesirable features could have been pointed out, and 
any safeguards or alterations required could have been 
embodied from the first at a less expense and in a more 
satisfactory manner than is possible by any alteration to 
completed work." The type “ consulting engineer " really 
consists of a majority of very able men and a small minority 
of “bad uns.“ Touting of the most objectiqnable character 


THE ELECTRICAL ENGINEER, JUNE 26, 1908. 


939 


is rife, underselling services—if it is underselling, and not 
rather an offer of cheapness by an incompetent man—is not 
unknown, and it is very difficult to suggest a real remedy. 
On the other hand, there are employers who sacrifice 
everything to cheapness. They get what they pay for in 
something initially cheap and nasty, and in the long run 
most expensive. They will not, even when well advised, 
increase the initial expense and keep maintenance coste 
down, but will jerry build and jerry equip to save a first 
cost of five thousand pounds, and so increase the main- 
tenance charges by half that sum annually. Thanks—many 
thanks—Mr. Ram, for directing attention to the subject. 
There are many other sentences in tbis report which 
will commend themselves to all readers, especially, perbaps, 
the list of conditions often met with which bave been the 
cause of accidents. Certainly, after it has once been shown 
that a particular detail or misconstruction of apparatus has 
led to accident, or an accident has occurred from prevent- 
able causes, the construction detail should never again be 
allowed, or the conditions that led to the accident. 


q... .. nee 


CORRESPONDENCE. 


% One man’s word is no man's word, 
Justice needs that both be heard.’ 


COMPOUND WINDING. 


SIR, —In a new periodical I observe a question, “Explain 
the mode of action of compound winding when the load 
increases.” 

Reply : ** When the load on a motor increases, the consumption 
of current reduces, and the E. M. F. increases, unless the field 

is compound wound, for then the current that cannot 
advance through the series coils flows through the shunt 
coils, and in this way increases the number of magnetic 
lines of force of the field magnet, until they balance the 
increased load.” Is this the case? 

My question is contained in the last four words.— 
Yours, eto., WM. McCAUSLAND. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


596. (1) Discuss by aid of diagrams an arrangement whereby sections 
of a low-tension three-wire network may be readily isolated from 
one another in the event of a fault occurring on any one of them, 
it being understood that each section is fed by a feeder ; (2) in 
reference to above, when the sound sections are fed from a common 
discharge bar, would anything unusual occur on the distributors 
should the faulty section be dealt with on a spare bar, considering 
that the outers only were disconnected and that the middle wire 
was continuous throughout !—BALANCER. 

596. A feed tank is situated some distance from the well from which 
it is to be filled. Two electrical pumps are to be installed (one 
being a stand-by) to fill the tank. Give a method of calculating 
ei of pipe (for a given discharge of water) to connect pump 
an 


ANSWERS. 


Question No. 588.—Describe the methods at present available for 
starting up single-phase motors. What are the connections of 
the phase-splitting devices ordinarily used! 


Best Answer to No. 588 (awarded 10s.).—NSingle-phase 
induction motors of the ordinary type are not self-starting. 
This will readily be seen if we consider the relations exist- 
ing when the rotor is stationary and the stator windings 
are switched on to the alternating supply. The flux is an 
alternating one, and this can be resolved into two equal 
fluxes rotating in opposite directions witb equal velocity.* 
The currents induced in the stationary rotor, in conjunction 
with the two rotating fluxes, will produce, therefore, two 
equal and opposite torques, consequently there can be no 
initial torque to start the rotor. But as soon as the 
latter starte nedap aed increasing from zero up to near 
synchronism, the backward torque becomes weaker and 
wéaker, and as soon as the resultant forward torque is large 
enough to overcome the friction the rotor will run up to speed. 
To start a single-phase motor, therefore, the rotor has to be 
run up to a certain speed (generally over half synchronism) 
by artificial means. This is generally accomplished by 
using some form of phase-splitting device—that is, the 
stator is wound with two sets of windings, a working” 
winding and a “starting” winding, the two windin 
being displaced from one another by 90deg., just in the 
same way as the two phases of a two-phase motor. At 
starting one winding is put on the mains directly, while 
the other is connected to them through a choking coil or 
condenser. The result is that the currents in the two 
windings have a phase displacement from one another, the 
amount of which depends on the nature of the starting 
device and the arrangement of the windings, being always 
less than 90deg. Consequently a more or less irregularly 
rotating field is produced, causing the rotor to start 
and run up to speed. As with all rotary - field 
motors, the starting torque is very tly increased 
by the insertion of resistance in the rotor circuit 
to keep the rotor current more in phase with the 
forwardly rotating field. But while the squirrel- cage 
or similar arrangement of rotor can be used for polyphase 
motors up to 8 h. p. to 10 h. p, it has to be abandoned with 


single-phase motors at about 5 h. p., and at lower outputs 
if the frequency is above 60 periods. The reason for 
this is that a very imperfectly rotating field is produced 
by the phase-splitting device, so that it is impossible to 
start a single-phase motor of any size with a reasonable 
current consumption, unless a non-inductive resistance is 
in the rotor windings. 


temporarily u 


Fic. 1. 


The accompanying figures show the connections generally 
adopted for starting. The arrangement shown in Fig. 1 
is very effective for motors up to 5 h.p. At starting, 
the two windings are connected in series with the mains, 
the starting windi g being shunted by a condenser. The 
lagging current in the starting coils is sufficient to cause an 
irregular rotating field, causing the motor to quickly run 
up. The starting ooils and condenser are cut out and the 
working coils put directly on to the line when the motor 
has nearly attained full speed. For small motors a non- 
inductive resistance is used in place of the condenser. For 
motors above 5 h.p. the arrangement shown in Fig. 2 is 
better, a non-inductive resistance being inserted in the 
rotor circuit. The rotor resistance is inserted and the line 
current switched directly on the working winding, the 

* « A Method for the Treatment of Rotating or Alternating Vectors, 
with an Application to Alternate Current Motors," by Galileo Ferraris, 
in the Electrician, vol, xxxiii., pp. 110, 129, 152, 184. 
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starting coils, in series with a condenser, being put in 
parallel with it. As the rotor runs up, the rotor resistance 
is gradually reduced, being cut out at about two-thirds of 
the normal speed. The above connections are those 
adopted by Messrs. Brown, Boveri, and Co. Auother 


p Running 
I 


Fic. 2 


arrangement of connections is shown in Fig. 3, which 
represents diagrammatically the practice of Messrs. Kolben 
and Co., of Prague. 

Fig. 4 shows the arrangement adopted by the Oerlikon 
Company. A special form of double-throw “chopper ” 
switch is used in the starting position, of which the 
pieces a, b, c, are connected together, and also those 
marked d,e. The points L, L, receive the full pressure 


Fic. 3. d 


of the transformer, while L, is connected to the middle point 
of it, so that between L, aud La there is a lower voltage 
than between L, and L,, but more current can be drawn 


without E a great demand on the mains. At starting’ 


the current, after going from L, to a, has two paths—one 
through b to the main coils, the other through c to the 
resistance and starting coils to d, e, and IL. After the motor 


Fic. 4. 


has got up speed the switch is thrown over, joining a to f 
andgto/. The starting device used by the General Electric 
Company of America consists of a non-inductive resistance 
in series with a choking coil joined across the mains. From 
the middle point where the two coils join an auxiliary connec- 
tion is made leading to a suitable point on the stator winding. 
The motor starts as an unsymmetrical three-phase machine, 


taking some power —wastefully at first—through this third 
terminal, but as the speed increases it runs as a single- 
phase motor, and pumps back a little power from its third 
terminal. 


CONDENSER 


w> 
Auto - TRANSFORMER 


Fic. 5. 


Fig. 5 shows the British Thomson-Houston Company’s 
arrangement for running a three phase motor on a simple 
alternating circuit. Two terminals of the motor are con- 
nected to the mains, and the third terminal is joined through 
an auto-transformer to one or other of the mains. Results 
of tests have shown that it was advisable to keep the trans- 
former and condenser always in circuit, as the increased 
power factor and efficiency when running light more than 
compensated for the small loss in the transformer. During 
the last few years some self-starting single-phase motors 
have been placed on the market, of which we may mention 
a design by Mr. A. Heyland, the motor being made by 
Messrs. Witting Bros. A full description of this motor 
appeared in the Electrical Engineer of Sept. 3, 1897, on 
p. 306. The Langdon-Davies Motor Company have also 
produced some self-starting single-phase motors, the stators 
and rotors of which are specially wound. 

Incidentally, it may be mentioned that the Wagner 
Electric Company, of U.S.A, make a self-starting single- 
phase motor in which the rotor is provided with a com- 


| mutator and brushes. At starting the stator is switched 


on the line (without any resistance or race nia the 
brushes short-circuited through a resistance. en the 
motor runs up to speed the entire rotor is short-circuited 
through sliprings by an automatic arrangement, the 
brushes at the same time being raised off the commutator.— 
MONOPHASE. - 


Answer to No. 588 (awarded 58.).— Although the most 
favoured type of single-phase motor is the induction motor, 
single-phase synchronous motors are also in use, and as the 
starting difficulty has been greater with them than with 
the induction motor, the methods of starting them will be 
dealt with first. Mr. Mordey, of the Brush Company, 
devised a single-phase synchronous motor with a fixed 
armature and a revolving field, which carries on the shaft 
a small direct-current exciting generator. An accumulator 
is used to start the motor by driving the exciter as a motor 
from the cells. When the speed of the alternating motor 
reaches that of synchronism, the alternating current from 
the external circuit is gradually switched on to the alter- 
nator armature. Direct current from the exciter is sent 
round the field coils. The alternator will then drop into 
step, the accumulator is switched off, and full pressure 
switched on to the motor. The starting accumulator is 
charged when required by current from the exciter circuit. 

Mr. Rankin Kennedy has also designed a single-phase, 
synchronous, self-starting motor in which the starting and 
exciting are both accomplished by using a commutator. 
The armature is double-wound and the poles are staggered. 
To start the motor, the alternating current is passed by 
means of the commutator first into one armature winding 
and then into the other without the field magneta being 
excited. When the correct speed is reached the current 
is switched direct to the armature, and the commutator 
rectifies the current necessary for exciting the field 
magnets. The single-phase induction motor is started by 
using a separate starting winding in parallel with the 
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main winding on the stator. An inductive resistance is 
put in series with the starting winding, and a non-inductive 
resistance in series with the main current. This creates a 
difference of phase in the two circuits, which produces a 
rotating field and starts the motor. As soon as the maximum 
speed is reached, the auxilary starting winding is cut out 
and the non-inductive resistance in the main circuit short- 
circuited. 


z 2 
4 < 
2 
i H RUNNING 
POSITION. 
D.P 
— aa R. 


STARTING 
t 
nnd POSITION 


C. i LR. 


The accompanying diagram shows the connections for 
the starting device for a single-phase motor. DPS is a 
double-pole main switch. In starting the throw-over 
switch, A B C is put in the down position, shown dotted. 
The current then has two paths from B—viz , one from B 
through B C and the inductive resistance, I R, and the 
supplementary starting winding, and the other through 
B A by way of the non-inductive resistance, N R—and so 
to the stator. On the maximum speed being obtained, the 
switch, A B C, is thrown into the up position, as shown; 
this cuts out I R and short circuits NR. R is a starting 
resistance for use in the larger motors which are fitted 
with slip-rings ; in smaller sizes the rotor is short-circuited, 
as can be done in this case. The starting torque is very 
weak, and requires a great excess over the normal full- 
load current, but when once started, this induction motor 
works at a good efficiency and gives good service.— 


W. T. W. 


Answer to No. 588 (awarded 5s.).—Alternating-current 
motors may be divided into two classes. Those of the 
first class have a constant magnetic field, and run 
synchronously. They may be considered as simple alter- 
nators used as motors. To start up a motor of this type 
the generator and the motor may be started together, the 
latter being given a start by hand, its field being excited 
for the time by a few accumulators, which may afterwards 
be charged by the exciter. Another way is to run the 
exciter off the accumulators as a motor, direct-coupled to 
the alternate-current motor, until full speed is attained. 
Motors of the second class have an alternating magnetic 
field, and are known as induction motors. Before explain- 
ing the different methods of starting up motors of this 
type, it might be well to consider what happens when the 
rotor is stationary and the stator winding is connected to 
& source of alternating current. The alternating current 
impressed on the stator gives rise to an alternating flux 
which is equivalent to two equal fluxes rotating in 
opposite directions. As the currents induced in .the 
stationary rotor, in conjunction with the two rotating 
fluxes, produce two equal and opposite torques, there 
ean be no initial torque. The backward torque becomes 
weaker and weaker as the speed of the rotor 
increases from zero to nearly synchronous speed, and 
the motor will run up to speed, when the resultant 
forward torque is large enough to overcome the friction. 


Therefore to make a motor self-starting, it is necessary to 


bring the rotor to a speed higher than half the synchronous 
speed by artificial means, and this i8 brought about by 
using a phase-splitting device. This is obtained by 
winding the stator with two sets of windings—viz., a 
working winding and a starting winding.—the two 
windings being displaced from one another hy 90deg. 
At starting one winding is put on the mains directly, 
the other being connected to them through a choking 
coil or capacity. This results in a phase displacement 
between the currents in the two windings, giving rise to a 
rotating field, which reacts on the rotor, causing it to 
rotate. To keepthis rotor current more in phase with the 
forwardly rotating field, and increase the starting torque 
of the motor, it is necessary to insert a resistance in the 
rotor circuit at starting, this resistance being cut out when 
normal speed is reached. As the self-starting of single- 
phase motors requires special starting gear, it will be 
necessary to describe one of the switehing arrangements 
in use in present-day practice. Fig. 1 shows the con- 
nections of a starting switch made by the Oerlikon 
Company. It is shown with the switch in the “full 
speed" position; when in the starting position the 
switch blades” connect together the contacts d, e, and f, 
and also G with 4 Between the contacts Li and L^ is 
the full pressure of the transformer, T. As contact L? is 
connected to the middle point of the transformer, the 
pressure between L! and L? is lower than that between 
Li and L', but more current can be drawn without making 
any great demand on the mains. When the switeh is in 
the starting position, the current, after going from Li to d, 
has two paths, one through e to the main coils, the other 
through F to the resistance coil and starting coils, return- 
ing by contacts G and / to L?. After the motor has attained 
full speed the switch is thrown over to the running 
position, and thus puts the two windings in series across 
the full supply voltage. Another starting device, due 
to the General Electric Company, consists of a resist- 
ance coil in series with a choking coil across the 
mains. From the middle point where the two coils 
join, an auxiliary connection is made to a suitable 
point on the stator winding. On starting, the motor runs 
as an unbalanced three-phase machine, taking power waste- 
fully through the third wire, but as the speed rises it runs 
as a single-phase machine, pumping back a little power 
from its third terminal. Several attempts have been made 
to make single-phase motors self-starting, at the same time 
doing away with special starting gear. As a result a very 
successful motor has been devised by Heyland. In this 
motor the main winding is wound over a large number 
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of small slots, the leakage self-induction being kept 
as small as possible by having separate teeth dis- 
tributed over a considerable peripheral length. The 
starting winding consists of coils closed on themselves, 
the leakage self-induction being greatly increased by 
bunching the conductors together and bridging the slots 
with a filament of iron. Currents are induced in this 
closed winding, which lag very greatly and produce a 
cross field. The starting torque is greater than the full- 
load torque, the starting current being only 1:7 times the 
full-load current. A more complete description of this 
motor will be found in the Elvrtrical Engineer for Sept. 3, 
1897. As regards the connections of the phase-splitting 
devices, Fig. 2 shows one way of splitting the phase for 
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starting purposes. A is the main winding, B is the starting 
winding, C is a condenser. In this case there must be a 
non-inductive resistance in the rotor. On starting, this 
rotor resistance is inserted and the line current is switched 
directly on the main winding, A, the starting coil, B, in 
series with C being put in parallel with it. As the rotor 
runs up to speed, the rotor resistance is gradually cut out, 


Fic. 2. 


the oondenser and starting coils being cut out at about 
two-thirds of normal speed.—J. W. R. 


Answer to No. 588 (awarded 5s.).—The methods for 
starting single-phase induction motors may be broadly 
divided into those employing a phase-splitting device 
and those without any such device. To the former 
class belong both those in which the phase-splitting 
device is external to the machine itself and those whose 
windings are arranged to produce the necessary phase 
displacement. Probably the most commonly pissed 
method of starting is that in which the phase displace- 
ment is produced by inserting a choking coil into the 
“starting” winding of the stator, as in Figs. 1 and 2. 


STARTINg Win Ding 
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The “running” winding of the stator is connected direct 
to the mains, and the starting winding with its choking 
coil is placed in parallel with it across the mains. When 
the motor is up to speed, the starting winding with ite 
choking coil is disconnected altogether (Fig. 2), and the 
motor continues to run with the running winding alone in 
circuit. Sometimes a non-inductive resistance is inserted 
whilst starting into the running winding in addition to the 
choking coil in the starting winding, so as to increase the 
phase displacement. 
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In some cases—such as the Langdon-Davies motors—the 
Starting winding is given considerably more turns, and 
consequently a greater self-induction than the running 
winding, so that by simply inserting a non inductive resist- 
ance into the running winding a sufficient difference of 
phase is obtained for starting purposes without the use of 
a separate choking coil. | 
The Heyland single-phase motor is also one in which no 
external phase-splitting device is employed. The starting 
winding is simply arranged to have a high self-induction 
by being wound in closed slots, having an iron bridge of 
considerable section across each slot so as to permit a large 
amount of | e from the starting winding. This causes 
the starting winding current to lag considerably relatively 


to the current in the running winding. Some Continental 
makers replace the choking coil in Figs. 1 and 2 by a con- 
denser, which causes the current in the starting winding 
to be a leading instead of a lagging one, the difference 
in pbase between the currents in the starting and running 
windings remaining as before. This method would probably 
be more commonly used if reliable and easily adjustable 
condensers could be as readily produced as choking coils, 
for it has the advantage of making the starting current a 
leading instead of a lagging one, and so raising instead of 
lowering the power factor of the station as a whole. 

Turning next to the motors employing no phase-splitting 
device, there are one or two motors on the market having 
rotors fitted with commutators, and which are started as 
series motors, with the rotor and stator windings put in 
Series acroes the supply mains. After full speed is attained 
the brushes are short-circuited, and the stator (which has 
only a “running” winding) is placed directly across the 
mains. Such motors are, however, not in common use. 
The Arno motor is another having no phase-splitting device 
and only one winding on the stator. This motor is started 
by inserting that particular value of starting resistance in 
the rotor winding which gives the maximum starting torque. 
If the stator winding is then connected to the mains and 
the rotor is just moved round by hand through a fraction 
of a revolution, a sufficient torque is obtained to start the 
machine light, and the rotor resistance is then dug] 
cut out and the rotor generally short-circuited when up to 
full speed. The rotors for these motors are fitted with 
slip-rings for the pur of inserting the resistance. 
The value of the starting resistance to produce the best 
effect must be so chosen that the combined resistance 
(C.G.S. units) of one rotor phase + its starting resistance 
is slightly less than the value of 277 L in C. G. S. unite, 
where n is the periodicity of the supply and L the 
coefficient of self-induction of one rotor phase. Some- 
times, especially in the larger motors of this type, the 
necessity for moving the rotor by hand is avoided by 
providing an extra switch for cutting out part of the 
stator winding at the instant of starting. is sete up 
an unsymmetrical drag on the rotor and causes it to move 
through part of a revolution (unless it happens to be on 
ad point) As soon as this movement occurs, the 
extra switch, putting the rest of the stator coils into 
circuit, is closed, and the motors then runs up to speed 
a8 before.—Q. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


CONTRACTS OPEN. 

Batley.— The 5 invite tenders for feeder panels, booster, 
etc. Tenders by July 3. 

West Ham.—The Corporation require tenders for cables, ete., by 
July 14. See advertisement. 

Darlaston.—The Urban District Council invite tenders for wiring, 
etc., of the town hall. Tenders by June 29, 

Lisbon.—The Public Works Department require tenders for the 
publie electric lighting of Macao. Tenders by Oct. 21. 

Ipswich.—The Oorporation invite tenders for the supply and 
delivery of electricity meters by July 14. See advertisement, 

Poplar.—The Electricity Committee of the Council invite tenders 
for the supply of arc lamp carbons by July 8. See advertisement, 

Hornsey.—The Urban District Council invite tenders for venti- 


lating fans and wiring and fittings for electric light. Tenders by 


July 6. 

St. Pancras.—The Borough Council invite tenders for the wiri 
and fitting of the Goldington- buildings, (ireat College-street. Tenders 
by noon on July 8. 

St. Panoras.—The Borough Council invite tenders for supplying 
about 31 miles of lead-covered and armoured cable. Tenders by 
12 noon on July 14. See advertisement. 

Cairo.— Tenders will be received at the Central Office, Sanitary 
Department, up to 11 a. in. on July 11, for the proposed electric light 
installation at Kasr-el-Aini. 

Madrid.—The Post and Telegraph Department require tenders for 
the laying und supply of telegraph cable from Hern age Po to 
Cameroon. Tenders by July 10. 

Hammersmith.—The Borough Oouncil invite tenders for the 
supply of 40 alternating-current series arc lamps and accessories, 
Tenders by July 15. See advertisement. 

Govan.—The Town Council invite tenders for steam-piping, feed. 
piping, electric feed pump, etc, Particulars may be obtained from 

. T. C. Parsons, burgh electrical engineer, Helen-street, Govan. 
Tenders by June 29. See advertisement in last issue. 
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Radcliffe (Lanes. The Urban District Council invite tenders for 
fitting the existing market hall with electric lighting wires and other 
appendages complete. Tenders by July 1. 

St. Pancras.—The Borough Council invite tenders for supplying 
an electric jenny and grab to their King’s-road power house, Uamden 
Town, N.W., by July 14. See advertisement. 

Nisch (Servia).—The Administrators of the parish of Trosarina 
require tenders for electric lighting. The estimate is 202,152: 47 
dinars. Gua'antee of 30,000 dinars is required. 

, Wolverhampton.—The Guardians invite tenders for an installa- 
tion of telephones and electric bells at their new workhouse, Heath 
Town, Wolverhampton. Tenders by noon on July 2. 

West Ham.—The Borough Council invite tenders for the supply of 
high-tension paper-insolated cable for tramway feeders and of multi- 
core telephone and pilot cables. Tenders by July 14. 

Stepney.—The Electrical Committee of the Borough Council invite 
tenders for the supply of feed, suction, and other pipework, water- 
softening plant, and storage tanks. Tenders by July 21. See 
advertisement. 

Lisbon. The Public Works Department require tenders for the 
construction of lm. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca ; (2) Oberer Minho, Braga-Moncao ; (3) Braga- 
Guimaraes. Tenders by Aug. 1. 

Manchester.—The Electricity Committee invite tenders for the 
supply and delivery of two groups of three single-phase transformers 
of 60 kw. each phase, constituting two complete 180-kw. star-connected 
three-phase transformers. See advertisement in last issue. 

Swindon.—The Corporation invite tenders for the wiring of tech- 
nical school. Specification, etc., may be obtained on application to 
Mr. J. G. Griffin, electrical engineer, Electricity Works, Swindon. 


Stepney.—The New Century Are Lamp Company have accepted 
the tender of Ro@and Carr iod" Co., 6 and d Lime-street-square, E. O., 
for the supply of 60 arc lamp pillars required for the contract they 
have for Stepney arc lighting. l 

Oswestry. —Meesrs. E. Bremner-Smith and Bremner have placed 
the following orders for A. Wynne Corrie, Esq., Park Hall, Oswestry : 
British Schuckert Company, motor-alternator, transformer, and 
switchboard ; Callender’s Company, cables. 

Heysham.—The Electrical Power Storage Company, Limited, of 4, 
Great Winchester-street, London, E.C., hace received the sub-contract 
for the storage battery for the Heysham harbour works from the 
British Westinghouse Electric and Manufacturing Company, Limited, 
of London and chester. 

Sub-Contracts.—Messrs. Belliss and Morcom have received the 
following sub-contracts : One 220-h.p. engine for direct coupling to 
continuous-current dynamo at Worksop by the Elestrical Company ; 
three engines for direct coupling to Mavor and Coulson’s continuous- 
current dynamos at Fife and Kinross Asylum, Oupar, by Lowdon 
Bros. and Co. 

Derby.—The Tramways Committee have decided to recommend the 
acceptance of the tender of Messrs. J. G. White and Co., London, at 
£87,627. 104., for the construction of the permanent way and the 
provision of electrical equipment and cars. Thera were 72 tenders for 
all or various portions of the work, the five next being the following 
amounts: £95,795, £98 933, £93,217, £98,923, and £103,703. 


BUSINESS NOTES. 


Tenders by July 1 at noon. See advertisement in last issue. TRACTION 
St. Pancras.—The Guardians invite tenders for the wiring and ° 
fitting of the infirmary, Specification, etc., can be obtained on Doncaster. —A plébiscite is to be taken on the question of Sunday 


cars. 

Salford. — A proposal to institute 4d. stages on the trams has been 
defeated in Cound. 

Cardiff.—The reconstructed line of tramway to Grangetown has 
been opened for traffic. 

Manchester Southern Tramways Bill.—This Bill has been read 
a third time in the House of Lords. 

Jarrow.—Freeh plans are being prepared for the tramways in this 
district consequent on a change of route, 

Luton.—The Corporation are inviting tenders from companies to 
carry out a tramway scheme for the district. 

Rowley Regis. Work is about to be commenced on the tramway 
at Tividale within the area of the Rowley Council. 

Bradford.—The balance of profit on the Oorporation tramways 
undertaking for the year ending March 31 last is £9,000. 

Belfast.—A draft agreement between the Corporation and the 
tramways company has received the approval of the Council. 

Heywood.—Tenders are to bo obtained for the supply of cable for 
laying new feeders from the electricity works to the end of Hornby- 
street, and thence to John-street. 

Maidstone.—The Board of Trade have held an en viry into the 
application of the Corporation for leave to borrow £26, or a light 
railway scheme. Decision was reserved. 

Hackney.—The work of constructing the tramways for electrical 
working and of laying the electric cables in connection therewith 
has been commenced, working northwards. 

Bidoford.—At a meeting of the Bideford, Westwood Ho, and 
Appledore Railway Oompany, a resolution was adopted approving 
the proposed light railway extensions order. 

Woolwich.—The Borough Council have agreed to bear one-third of 
the cost of the necessary street widenings in connection with the 
London County Council's tramway scheme. 

Darlington.—4A start has been made with laying the new eleotric 
tramways. The gauge of the rails is 3ft. 6in., and the completion of 
the line is expected to take place within a year. 

Private Bills.—In the House of Commons the following Bills 
were read a second time on Wednesday: Fife Electrical Power Bill 
and Nottinghamshire and Derbyshire Tramways Bill. 

Morecambe.—The borough electrical engineer has been instructed 
to prepare a scheme for adapting the tramways to electrical working 
when acquired by the Corporation from the tramways company. 

Manchester.—The proposed light railway through Trafford Park 
from the Manchester Ship Canal is objected to by the local authorities 
of Flixton and Davyhulme on the ground that it will cross several 
main roads. 

Sunderland.—The strike upon which the Sunderland Corporation 
tramway men had resolved to enter has been averted, the employés 
having resolved to agree to certain proposals by the Tramways 
Committee. 

Aberdeen.—The preamble of the Aberdeen provisional order for 
tramway extensions has been proved before the Secretary for Scotland. 
The Ferryhill section of the tramway system was opened for traffic on 
Wednesday. 

Halifax.—Twelve new tranicars recently ordered by the Corporation 
are now being delivered. "They differ in one vee m the old cars 
inasmuch as more space is given on the top by the car projecting well 
over the driver's platform. 

British Electric Traction.—The directors of the British Electric 
Traction Oompany, Limited, recommend a dividend at the rate of 
10 per cent. for the half year ended March 31, making a distribution 
of y per cent, for the year, 


1 at the office of the Guardians, Town Hall, Pancras- road, 
.W. Tenders by July 2 noon. See advertisement in last issue. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la TS Frauçaise de Shanghai. Particulars may be obtained 
Ser l'Office National du Commerce Extérieur, Rue Feydeau, 3, 

aris. 

Ashton-under-Lyne.—The Market Committee invite tenders for 
alterations to the arc lamps and the fixing of six incandescent lam 
in the market hall. Specifications can be seen at the office of Mr. 
Joseph Radcliffe, market superintendent, Market Hall. Tenders by 
29th inst. at noon. 

Dewsbury.—The Electricity Committee invite tenders for the 
supply, delivery, and erection of one Lancashire boiler. Specifica- 
tion, etc., can be obtained from Mr. R. H. Oampion, borough electrial 
engineer, Bradford-road, Dewsbury. Tenders by July 1 noon. See 
advertisement in last issue, 

St. Pancras.—The Borough Council invite tenders for the supply 
of about 350,000 carbons of várious lengths and diameters for 12 
months. Specifications, eto., can be obtained at the Electricity 
Department Offices, No. 57, Pratt-street, N. W. "Tenders by July 14 
at oon. See advertisement in last issue. 

Withington and Stya!.—The Guardians of Chorlton Union invite 
tenders for the wiring of two new hospital pavilions, surgical ward, 
nurses’ home, and new master’s house at the workhouse, Withington ; 
and also for the wiring of new laundry and infants’ school at the 
cottage homes, Styal. Tenders by 10 a.m. on July 3. 

Coventry.—The Corporation invite tenders for the supply and 
erection of pipework, economiser, coal-conveying plant, stokers, and 
sundries, for the electricity works extensions. Specification may be 
obtained from Mr. Joseph A. Jeckell, engineer and manager. Tenders 
by 10 a.m. on July 2. See advertisement in last issue. 
Aberdeen. The 1 Committee invite tenders for the 
electrical i of their Torry route of tramways, comprising the 
supply and laying of cables and erection of overhead 1 gear, Specifica- 
tions, etc., may be obtained from Mr. J. Alex. Bell, city electrical 
engineer, by 30th inst. at noon See advertisement in last issue. 

Leek.—The Urban District Council invite tenders for the supply 
and erection of switchboard and connections, balancing transformer 
and motor-generators, storage batteries, and travelling crane. The 

ifications, plans, etc., can be obtained from Messrs, Burstall and 
onkhouse, 14, Old Queen-street, Westminster, S. W. Tenders by 
12 noon on July 9. 


Weymouth and Meloombe Regis.—The Corporation invite 
tenders for the supply, delivery, and erection of the following in 
connection with the electric lighting of the town : Lancashire boilers, 
engines and dynamos, overhead travelling crane, switchboard and 
battery boosters, storage battery, arc lamps and arc lamp posts, pipe- 
work, feed pompe, economiser, ejector condensers, etoc., distributing 
mains and feeders, by July 19. See advertisement. 


RESULTS OF TENDERS. 


Hornsey. —The Council have accepted the tender of Siemens Bros. 
and Co. for the supply of joint-boxes. 


Dundee.—The Tramways Committee have decided to acoept the 
tender of Crompton and Co., Chelmsford, for a large balancer booster. 


Coventry,—Messrs, Alfred Herbert, Limited, have accepted the 
tender of Hancox and Co., Coventry, at £905, for additional power. 
house, The Butts. 

London County Geunoil.—The offer of Messrs. McDowall, Steven, 
and Oo. to supply nine lamp standards for the electric lighting of 
Waterloo Bridge, at £141. 158., is recommended for acceptance, 


IE 
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Hastings.—The Hastings Tramway Extension Bill, which has 
already received the sanction of the House of Lords, passed through 
its committee stage in the House of Commons this week without 
opposition, and was reported for third reading. | 


Southport.—The question of running the trams on Sundays has 
been the subject of strong protests from various local pulpits. The 
subject is assuming large proportions, and is creating much dissension 
among the residents. A poll will be taken on July 4. 


Swansea.—The Town Council have resolved to institute proceedinga 
for a declaration upon the true construction of the provisions of the 
Tramways Act, 1870, and the Swansea Tramways Act, 1882, in 
reference to the acquisition of the undertaking by the Corporation. 


Glasgow.—The Tramway Committee have considered the draft 
report, which shows a revenue of £224,702 for the past year. The 
committee propose to pay £10,000 to the common good fund, and set 
aside £65,000 for additional depreciation and £25,276 for the general 
reserve. 


Exeter. —A compromise is likely to be effected in the case of the 
Corporation Tramways Bill by which all opposition will be with- 
drawn. "The concessions which the Corporation are willing to make 
include the paving of tho High-strect with wood, and the considera- 
tion of the conduit system. 


Ramsbottom. —Last week the Bill promoted by the Urban District 
Council to confirm a provisional order authorising the construction 
and working of tramways in the district passed a committee of the 
House of Lords presided over by the Earl of Donoughmore, and the 
Bill was ordered to be reported to the House. 

Batley.—Rapid progress is being made with the overhead equip- 
ment of the electric tramways excepting Bradford-road. The borough 
electrical engineer, Mr. 8. Darwen Jones, reports that he will be ina 
position to supply current for tramways almost immediately, and 
electricity for lighting purposes will be available next month. 


Tynemouth and District Tramways.—The House of Commons 
Committee on Unopposed Bills considered this measure on Tuesday, 
proposing to authorise the Tynemouth and District Electric Traction 
Company to construct additional tramways and electrify certain tram- 
ways. The Bill was ordered to be reported for third reading. 


Bristol.—The movement which has for its object the extension of 
the electric tramways to Clifton is arousing a good deal of interest. 
There is considerable divergence of opinion as to the desirability of 
the extension, and it is apparent that whatever the ultimate result 
may be the proposal will meet with a good deal of opposition. 


Braoebridge.—The Urban District Council have resolved to 
appoint Mr. John Young, of Glasgow, arbitrator in the matter of the 
proposed purchase of that portion of the Lincoln tramways which is 
within the Bracebridge district, provided arbitration is resorted to by 
the Lincoln Corporation and the Lincoln Tramways Company. 


Brighton.—The Bill to confer further powers on the Corporation 
for extending their tramway system and to run motor omnibuses in 
connection therewith came before the committee of the House of Lords 
presided over by Lord Hatherton on Wednesday. The case for the 
promoters was outlined by Mr. Pember, K. O., and the committee 
adjourned. i 


Colne.—Considerable progress is being made with the construction 
of the Colne and Trawden tramway, work being in progress from 
the Nelson boundary to Phillip's-lane. At the present rate of 
progress the extension of time from June 17 to Nov. 17, in which 
to construct the line through Colne to Heifer-lane top, will hardly 
be required. 


St. Marylebone.—The Parliamentary Committee of the Borough 
recommend the latter to oppose the construction by the London 
County Council of electric tramways from the Marble Arch, along 
Edgware-road, to Oricklewood. The Paddington Borough Council, 
who have also control over Edgware-road, have already decided to 
oppose the scheme. 

Cape Eleotrio Tramways.—The directors of the Cape Electric 
Tramways, Limited, have declared an interim dividend of 6 per 
cent., payable to all shareholders registered on Wednesday, July 1, 
1905, and to holders of Coupon No. 15 attached to share warrants 
to bearer. The dividend will be payable after the receipt of transfer 
returns from South Africa. 


Dudley, Stourbridge, and District Tramways.— All opposition 
to tbis Bill in the House of Commons having been withdrawn, the 
Bill has been removed from the group under the consideration of the 
committee presided over by Mr. Bond, and has been referred as an 
uncontested scheme to Mr..J. W. Lowther, as chairman of the Com- 
mittee of Ways and Means. 

District Rallway.— The opening of the Harrow extension of the 
Distriet Railway, which was to have taken place on Monday, has been 
postponed for a fortnight owiug to the recent heavy rains having 
caused slips on the track. A special service from Mill Hill Park 
to Park Royal was, however, run on the occasion of the Royal Agri- 
cultural Show at Park Royal. 

Birmingham Tramway Bill.— Lord Hatherton's Sc lect Committee 
of the House of Lords concluded the hearing of this Bill on Tuesday, 
when the clauses were considered, the preamble of the Bill having 
already been found proved. It is promoted by the local tramway 
company supported by the British Electric Traction Company and 
soine of the local authorities outside Birmingham. 


Harrow.—Sir Edward Strachey's Select Committee of the House 
of Commons concluded the hearing of the Harrow-road and Paddington 
Tramway Bill last week. At the conclusion of Mr. Talbot's speech 
for the London County Council's case, the room was cleared. After 
conferring for some minutes, the Chairman announced that the com- 
mittee found the preamble proved. Clauses were then considered. 


Wednesbury.—Negotiations have been completed between the 
Town Council and the South Staffordshire Tramway Company for & 
lease to the company of the tramways for a term of 30 years, the 
tramway company to pay a rent sufficient to enable the Council to 
pay interest on the purchase capital and to provide a sinking fund for 
redeeming the lines in 30 years. Provision is made for the running 
of frequent workmen’s cars. 


Paisley.—It is stated that the construction of the new electric 
tramways promoted by Mr. W. Murphy will be commenced next 
month. The east-end portion of the line is to be commenced first, 
and wher this section is finished it will admit of the Glasgow cars 
being run to Paisley Cross. The extension of the Glasgow system 
towards Paisley is being so rapidly advanced that it is expected the 
work will be finished by the end of August. 


Shelf.—The Shelf Tramways Company and the Bradford City 
Council have come to terms which will avoid the arbitration originally 
contemplated. The directors of the company have expressed willing- 
ness to afford Bradford an opportunity of going on with the Shelf 

rtion of the line while they have the men and plant on the 

uttershaw section. Should this be done, the through line from 
Bradford to Halifax will soon be in work again. 


Bath.—Some discussion ensued at the last meeting of the Town 
Council in regard to the application, of which notice had been given, 
by the Bath Electric Tramways Company for additional powers for 
other routes than those contained in the original order. Objection 
was taken by several members to the lines going through Orange- 
grove, Terrace-walk, and Station-road, and it was stated Ri the sur- 
veyor that the company did not intend to proceed with this route. 
The matter was adjourned. 


Nottinghamshire and Derbyshire Tramways Bill.—This Bill, 
which has already passed through the House of Lords, came this week 
before Mr. Jeune, one of the examiners of the House of Commons, for 
proof of compliance with further Standing Orders. There was no 
opposition at this stage, and the necessary formal proofs having been 
given, the examiner certified that the further Standing Ordera had been 
duly complied with, and the Bill will accordingly, in the usual course, 
be reported for second reading. 


Kirkcaldy.— Every effort is being put forth to have the tramway 
extension completed before the end of the present season, with the 
exception of Whyte’s causeway section. The work of laying the lines 
commenced at the public park entrance, and is now carried as far as 
Wemyss-field, a large staff of men being employed. The erection of 
the overhead system is also keeping pace with the laying of the track. 
A large part of the route is being fully causewayed, and the whole 
work is making satisfactory progress. 


Folkestone.—The Town Council agreed, after a lengthy discussion, 
at their meeting last week that the conduit system would have no 
chance of pecuniary success in Folkestone, and that Lord Radnor be 
respectfully asked to give his consent to any system that might be 
approved of by the Council. It was further resolved to memorialise 
the Board of Trade for prolongation of time for commencement and 
completion of works for construction of tramways in Folkestone under 
the Folkestone Tramways Order, 1901. 

Leicester.—The construction of the new tramways in Leicester, 
like all great schemes of its kind, has been the subject of criticism 
in certain quarters, particularly on account of the time occupied in 
laying the track. The best possible progress is, however, being made 
with the work on all hands, and so far the committee have been 
absolutely justified in the policy rA p at the outset of insisting 
that all the principal operations shall be carried on under the direct 
control of their own engineer instead of by contract. 


Preston.—At a meeting of the Tramways Committee last week 
Councillor Andrew was appointed vice-chairman of the committee, 
and Alderman Hamilton was «lected a member of the Tramways Sub- 
Committee. In reply to a communication, it was resolved to inform 
Messrs. Tahourdins and Hitchcock that the Corporation have decided 
to construct and to work the tramways themselves, and that they 
regard it ag very premature to consider any working arrangements 
with, or supply of electric current to, the Preston, Chorley, and 
Horwich Company. 

Plymouth.—At tlie last meeting of the Tramways Committee the 
tramways manager (Mr. C. R. Everson) submitted tive weeks’ returns 
to June 14. The receipts for that period amounted to about £3,073, 
a net increase over the corresponding five weeks in 1902 of £605. The 
expenses of the horse cars on the West Hoc system, including interest 
and sinking fund, worked out at 8:lld. per mile, as compared with 
9:44d. for the electric cars. The average units per mile used by the 
electric cara have been reduced from 1°17 to 1°13, as compared with 
tlie corresponding period in 1902. 

Lanarkshire.—The difficulties caused by the subsidences at thc 
power station of the Hamilton, Motherwell, and Wishaw electric 
tramways have so far been overcome by the contractors that they 
were enabled to set the machinery in motion and make a trial trip 
over a portion of the line last weck. The run was particularly to 
test. the wires, and as far as can be learned everything was found 
to be in as satisfactory a condition as could be expected. As the 
dispute with Motherwell anent the laying of a feeder cable through 
the burgh has not yet been settled, it must be some time, however, 
before the line can be opened for traffic. 

Southwark. —At tlic last meeting of the Borough Council the clerk 
to the London County Council wrote stating that it was intended to 
extend the present underground conduit system of electric traction for 
the tramways in Southwark-street, Zorough- road, Lancaster-street, and 
Bermondsey New-road. As this Council has assented to the adoption 
of the present system, the County Council presumed that it would not 
be necessary to again supply drawings, etc., of the system, and 
suggested that any representation the Council might desire to make to 
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the Board of Trade should be sent within 10 days. The letter was 


referred to the Works and Depót Committee. 

Perth.—4A commission appointed by the Secretary for Seotland 
sat on Saturday morning at Edinburgh for the purpose of dealin 
with the preamble of the Perth Oorporation tramways provisiona 
order to empower the Town Council, on the acquisition by them of 
the tramways within and without the burgh, to work and use the 
same, and for other purposes. The Commissioner declared the preamble 
proved. He stated that there might be a question of reducing the 

riod for the sinking fund from 40 to 30 years, but that was a matter 
or Parliament. It is expected that the provisional order will be 
formally ratified by Parliament at an early date. 

York.—The Tramways Sub-Committee have had under considera- 
tion two schemes submitted by Mr. Kincaid on behalf of the York 
Tramways Company for the electrification of the tramways and the 
making of extensions to Acomb and Olifton. The system proposed to 
be adopted is the overhead trolley system, and one scheme provides 
for the company generating the power themselves, and the other for 
its provision by the Corporation from their electric lighting station. 
The sub-committee decided to recommend the Streets and Buildings 
Committee not to entertain either proposal, and the latter body have 
passed a resolution recommending the Oorporation to take the same 
course. 

Additional Traffic Returns.—Anglo-Argentine, £1,934 increase ; 
Barcelona Ensanche y Gracia, £205 increase; Barcelona, £63 decrease ; 
Brisbane, £290 decrease (month of May, £10,160, decrease £672) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and 8 Electric, £830 increase 
(month of April, £12,995, increase £1,123) ; Calcutta, £344 increase; 
Oape Town (month of April), receipts £16,003, expenditure £8,313 ; 
Isle of Thanet Electric, £3 increase; Mexico ectric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£172 increase; Port Elizabeth (month of April), receipts £4,292, 
expenditure £2,281. 

Huddersfield.—At a recent meeting of the Tramways Committee 
a tribute was accorded the Westinghouse magnetic brake, which has 
been fitted to all the electric tramcars on the system. An instance 
was quoted in which the life of a child was saved by the prompt 
manner in which the car was brought to rest on the application of the 
brake. This piece of news was received with considerable satisfaction 
by the committee, as was also the approval expressed by the drivers 
of the operation of the brake. The British Electric Traction Com- 

any have withdrawn their scheme to extend the tramways at the 
Bradley terminus to Mirfield, which was proposed under an agreement 
with the Corporation. 

Wigan.—This Bill, which has already been passed by the House 
of Commons, came on Thursday last week before the examiners of the 
House of Lords for proofs of compliance with the further Standing 
Orders. The object of the Bill is to confer further powers on the 
Corporation of Wigan in regard to the construction of tramways and 
streets improvements, etc. There was no opposition at this stage, 
but inasmuch as an additional provision has been. made to the Bill, 
for which the necessary notice had not been given, the examiner 
decided that the Standing Ordera had not been complied with, so 
the matter will accordingly have to go before the Standing Orders 
Committee, who will decide whether or not the orders may be dispensed 
with, 

New Device.—What is described as an interesting and successful 
experiment was carried out on Friday afternoon under the supervision 
of Mr. King, engineer in the Glasgow Corporation tramway depart. 
ment. At the crossing of the tramrails there is a renewable piece of 
cast steel bedded with white metal spelter into a larger piece of metal. 
This renewable piece up to the present has been chipped out, taking 
eight or nine hours. The time between the stoppage of the cars at 
night and starting in the morning being limited, Mr. King aimed at 
melting out this metal by means of a large blow lamp. This has been 
accomplished by the udoption of a lamp made by the Scottish Oil-Gas 
Lamp and Furnace Company, of Govan, one hour being sufficient to 
melt the white metal, 

Stroud and District Tramways Bill.—This Bill has already 
been passed by the House of Commons, and came before the 
examiners of the House of Lords for proof of compliance with the 
farther Standing Orders. There was no opposition at this stage, and 
the necessary formal proofs having been given, the examiners decided 
that the further orders had not been complied with, inasmuch as the 

romoters wish to insert an additional provision in the Bill. The 
Earl of Morley has now reported from the Standing Orders Committee 
of the House of Lords that the condition on which compliance with 
Standing Orders of that House is dispensed with is that Mr. James 
Grainger Bellamy and Mr. Alexander Siemens, two of the opponents, 
shall be excluded from the operation of the Bill. 


Wolverhampton.—On Monday two meetings were held at the 
town hall in reference to the present position of the Corporation in 
connection with the Lorain tramway system. The first was a meetin 
of the Tramway Committee, followed by a meeting of the whole Counci 
in committee, held with closed doors. The object of both meetings 
was, as stated in the circular by which they were convened, to con- 
sider the present legal position of the Corporation in respect to the 
arbitration proceedings for the final settlement of the points in dispute 
between the Wolverhampton Tramways Committee on the one hand 
and the Lorain Steel Company on the other. The proceedings, how- 
ever, it isstated, developed into a rediscussion of the tramway question 
as between the supporters of the Lorain surface-contact system on the 
one hand and those of overhead traction on the other, in the course of 
which some very strong views were expressed by the partisans on 
each side. 

Railways Electrioal Power Bill.—Sir William Tomlinson, Mr. 
J. Briggs, and other members of Parliament on Tuesday made repre- 


sentations to the Board of Trade in favour of the principal provisions 
of the Railways (Electrical Power) Bill being extended to canals. The 
measure proposes to enable railway companies to issue new capital and 
edu land, with a view to the use of electrical traction, and it is 
understood that this would apply also to canals owned by railway 
companies. The members who desire to extend similar powers to 
independent companies point out in the statement of their case that 
more than one-third of the canal mileage of the country is already 
in the hands of railway companies, and to handicap the independent 
waterways by withholding the required powers would be to crush out 
such competition between railways and canals as still subsiste, and 
would greatly impair the utility of the Canal Bill proposed by the 
Association of Chambers of Commerce, and approved by the Board 
of Trade." 

City and South London Railway Bill.—This Bill, which suc- 
ceeded in the House of Commons, came before the Ear! of Belmore's 
Committee on Weduesday. The proposals are to extend the line from 
the Angel Station to Euston, and also make a new ''tube" from 
Brixton to the City. Mr. Moon, K.O., in opening for the promoters 
of the Bill, said the Metropolitan Railway had a station at Gower- 
street, but that was some eight minutes from Euston, and that was 
not a convenient way to go to and fro if that walk had to be done 
every morning and evening in all sorts of weathers. The promoters 
proposed to give an access to Euston Station by a surface subway, and 
the same thing applied at King's Cross and St. Pancras. There would 
also be a subway at Euston with the Charing Cross, Euston, and 
Hampstead Railway, so that they practically got a connection with 
the whole of North-West London. The Metropolitan Railway were 
apprehensive of further extensions to the west. That, Mr. Moon said, 
was all moonshine. T had no intention of going beyond Euston. 
The committee adjourned. 

Hampstead.—At the meeting of the Borough Council on 
Thursday night last week a letter was received from the clerk of 
the London County Council, stating that the. Council had under 
consideration the question of the reconstruction for electrical trac- 
tion of its northern tramways (leased to the North Metropolitan 
Tramways Company), and it m'`ght be found necessary in connection 
with the work to place, under or close to the tramway tracks, cables 
and other works for the electrical working of the tramways, and 
asking, as regards thoroughfares where there are tramways or which 
are likely to form part of tramway routes in future, that this Council 
will be good enough, if it can see its way to do so, in exercising its 
powers under the Hampstead Electric Lighting Order, 1893, to give 
directions that any mains laid in the carriageway shall be placed as 
near as possible to the kərb, and that mains crossing the carriageway 
shall be laid at a depth of not less than 3ft. 6in. below the surfaco. 
The letter was referred to the Lighting Committee, 

Gosport, Fareham, and Cosham Tramways.—The Gosport, 
Fareham, and Cosham Tramways Bill came before Lord Hatherton's 
Select Committee of the House of Lords on Tuesday. The case for 
the promoters was opened by the Hon. G. D. Fitzgerald. K. C. He 
said that the Bill was promoted by the Portsmouth Street Tramway 
Company, and sought tor powers to construct new tramways in Gos- 
port, Alverstoke, Fareham, Porchester, Cosham, etc. It was proposed 
also to adapt the existing tramways for working by electric or other 
mechanical power. Among the petitions against the Bill was one from 
the London and South-Western Railway, who objected on the grounds 
of competition. Explaining the routes in detail, counsel said that 
one line of the proposed tramways would join the.existing tramway 
at Gosport, and proceed to Fareham. From Fareham a line would . 
proceed past Porchester to Cosham, where there would be a connection 
with the existing Portsdown and Horndean Light Railway, which in 
turn connected with the Portsmouth Corporation Tramway. Witnesses 
were called, including Mr. Sellon, the engineer to the British Electric 
Traction Company. . 

Portsmouth. — Tlie report on the working of the tramways during 
the year ending March 351 list shows that the receipts amouated to 
£84,006. 18s. 8d., compared with £50,643. 13s. 10d. last year, the 
increase being £33,363. 4s. 10d. The working expenses for last year 
amounted to £36,961. 6s. 6d., and the gross profit is shown at 
£47,045. 12s. 2d. The amount paid on interest and sinking fund 
aggregated £32,847. 13s. 2d., and £85. 4s. 5d. was paid on interest 
on award to the Provincial Tramway Company. The discount on 
issued stock amounted to £1,557. 10s. 4d., and the adverse balance 
brought forward from last ycar was £6,146. 7s. 11d. This leaves a 
net balance on the year's working of £6,975. 78. 4d. With reference 
to the £1,557. 10s. 4d. paid as discount on issued stock, this has 
previously been allowed on the capital account, but the Local Govern- 
ment Board this year ordered it to be paid out of revenue, which has 
the effect of decreasing the balance on the year's working by this 
amount. The balance, under the circumstances, is considered by the 
committee as highly satisfactory, and it was decided at their last 
meeting, after discussion, to carry it forward to the reserve account. 
During the year 16,555,692 passengers were carried, against 8,764,515 
last year, the increase being 7,591,177, and the miles traversed totalled 
1,628,749, against 984,272, the increase being 644,477. 

Rochester. —The South-Eastern and Chatham Railway Companies 
have decided to present a memorial to the Examiners of Private Pills 
in the House of Commons in opposition to the Rochester Corporation 
Bill passing the Standing Orders stage in that House. This Bill has 
already been sanctioned by the House of Lords, and the unusual pro- 
cedure of opposing a Bill on Standing O. ders in its passage through 
the Second House arises under peculiar circumstances, In the House 
of Lords the Chatham and District Light Railways Company were 
promoting a Bill for the construction of certain tramways and a 
tramroad in the city of Rochester at the same time that the Rochester 
Corporation Bill was passing through that House. By an agreement 
entered into between the light railways company and the Corpora- 
tion of Rochester, the latter transferred to their own Bill all the 
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powers sought by the company to construct tramways and the tram- 
road within the city of Rochester, and in this form the Bill of the 
Corporation was sanctioned by the House of Lords. The railway 
ee contend that as the Corporation gave no newspaper 
notices last November of their intention to apply for powers to con- 
struct the tramways and tramroad originally proposed | by the com- 
pany, the Bill has not complied with the Standing Orders. It is 
contended that the transfer of these powers ought to have been 
effected by means of an additional provision introduced upon petition, 
and the failure of the Corporation to comply with the practice of 
5 in this respect oonstitutes a serious breach of the Standing 
ers. 


Tramway Enterprise in South Africa.—Among new tramway 
schemes mooted in South Africa is one to connect the Jumper's Deep 
mine, through Germiston, with the Witwatersrand, and then followin 
& loop course round to the deep-level mines. The Braamfontein Gol 
Mining Company have entered into negotiation with the Johannesburg 
Town Council for an extension of the new electric tramway system to 
the company’s property, at a cost to the company of about £7,000. 
The electrical engineer of Barberton has been ordered to prepare a 
report on the construction of an electric tramway through the town as 
far as the west end. Only one tender has been received in Bulawayo 
for the tramway scheme, and in the event of none being received in 
London, this tender will be taken into consideration by the Public 
Works Committee. The Durban County Tramways, Lighting, and 
Electric Current Supply Compeny are moving for parliamentary sanc- 
tion to increase the extent of their projected network. The Town 
Council of Maritzburg have decided to spend £6,310 on spare plant 
and materials, in order to be able to deal promptly with breakdowns. 
It was also decided, notwithstanding some opposition, to have the 
tenders invited in January for £5,535 worth of cables and feeder boxes 
opened in London. Complaint is made of the delay in delivery of the 
rails on order in Belgium, and of other material indented from British 
and Continental firms. The Paarl Electric Power Syndicate, Limited, 
are applying for power to construct reservoirs and generate electric 
energy for the working of tramways the supply of electric light 
and power in the district and munioi ty of the Parl. — British and 
South African Export Gazette. 

New Issue.—The Electric and General Investment Company, 
Limited, have this week offered for subscription 185,984 5 per cent. 
cumulative preference shares of £1 each in the Metropolitan Electric 
Tramways, limi ted, which has a share capital of £1,500,000. The 
prospectus states that the company was formed in November, 1894, 
and has secured interests in tramways, light railways, and electric 
power Las g enoma in Middlesex, London, Essex, and Hertford- 
shire. e Oounty Councils of Middlesex and Hertford have agreed 
to lease to the com pany light railways amounting in the aggregate to 
46 miles, of which 154 miles have been Authorised. and the remainder 
are awaiting confirmation by the Bcard of Trade. It is intended that 
these light railways shall be constructed with double track throughout 
on the overhead system of electric traction, and they willextend along 
the main county roads from the boundary of London to Tottenham, 
Walthamstow, Enfield, Waltham Cross, Cheshunt, Wood Green, 
Southgate, Hornsey, Finchley, Barnet, Willesden, Edgware, Stan- 
more, Bushey, and Watford. The cost of constructing thes? lines is 
to be borne by the County Councils, while the buildings, electrical 
equipment, and rolling-stock will be provided by the company and 
taken over and paid for by the Councils at the expiration of the iens 
It is proposed to work the 74 miles of tramways which are to be 
electrically equipped in conjunction with the 113 miles of light railways 
already mentioned, the 19 miles to be thus worked comprising the 
main routes of traffic from Finsbury Park Station to Stamford-hill, 
through Tottenham, to Edmonton and Wood Green, along Lordship- 
lane, and from Highgate Archway slong the Great North-road, through 
Hornsey and Finchley, to Whetstone, and along the Edgware-road. 


Camberwell.—At the last meeting of the Borough Council a letter 
was received from the clerk to the London County Council stating that 
the Improvements Committee had again considered tbe suggested 
widening of Lordship-lane in connection with the proposal to construct 
a tramway from Lordship-lane to Forest Hill, in continuation of the 
scheme for the construction of a tramway from Camberwell Green to 
Lordship-lane, which was sanctioned by Parliament in the session of 
1902. e estimated total net cost of the street widenings contem- 
plated by the scheme was £21,600. Of this amount the estimated 
net cost of acquiring the necessary property in Camberwell was £6,700, 
while the cost of executing the necessary paving works in Camberwell, 
npe the cost of laying down and paving the tramway tracks, was 
estimated at £4,800, making a total of £11,500 for the Camberwell 
portion of the scheme. The estimated net cost of the Lewisham 
portion was £4,300 for property and £5,700 for paving works, making 
& total of £10,000. The Improvements Committee enquired whether, 
in the event of the London County Council resolving to undertake the 
suggested improvements, the Camberwell Borough Council would be 
prepared to give its consent to the construction of a tramway along 
the portien of the route within the borough, and to make a contribu- 
tion of one-third of the net cost of the necessary street widenings. 
The contribution would amount to about £3,833. It was recom- 
mended by the Finance Committee and agreed to by the Council that 
a deputation of 10 members from the Finance Committee and five from 
the Works and General Purposes Committee, together with the mayor 
and the town clerk, be appointed to wait upon the Improvements 
Committee of the London County Council to ask that the new pro- 
posal shall also include a provision for a tramway along the east side 
of Peekham Rye, by the Newlands, to the borough boundary. 

Launceston (N.Z.). —In his valedictory address at the last meeting 
of the City Council for 1902—an official copy of the proceedings has 
just reached us—the Mayor (Alderman F. K. Fairthorne) referred to 
the steps that were being taken towards a tramway scheme for the 
district. An interesting report had been presented by the electrical 


P 


engineer on his visit to the Sydney and Brisbane tramways, and, in 
conjunction with the city engineer, a further report had been pre- 

red, dealing with the question of providing a system for Launceston. 

he reports referred to above are printed at the end of the proceedings, 
together with some supplementary reports by the city electrical engi- 
neer (Mr. Wm. Corin) and the city surveyor (Mr. O. St. John David). 
The first describes the systems of electric traction in Sydney and 
Brisbane, while that by the surveyor is & general report upon 
the proepeotive success or otherwise of a system of tramways for 
Launceston, in the preparation of which the electrical engineer 
co-operated. He describes the various systems in vogue in diflerent 
cities, and states his preference for an overhead trolley system, euch 
as is being operated at Brisbane, Sydney, and Perth. The total 
estimated cost of such a scheme he puts at £73,138, with & total 
estimated annual expenditure of £14,177. In order to meet these 
expenses a total of 1,558,360 ngers per annum, or nearly 30,000 
per week, will be required. Under these circumstances he records his 
opinion that a tramway scheme such as he outlines would not be an 
undertaking such as he would advise the Council to enter into. Even 
were certain routes dispensed with he is of opinion that there is not 
sutficient traffic to warrant the laying of lines in any part. He there- 
fore proceeds to consider the ibilities of & motor 'bus service, 
employing the overhead trolley wires without rails, the cost of which 
he places at £28,000, and the working expenses (including sinkin 
fund) at £8,500 per annum, and he recommends the serious study o 
such 9 and that all information concerning them should be 
obtained. 


Johannesburg. — Our contemporary, the British and South African 
Export Gazette, is responsible for the statement that tenders will be 
invited at the end of the month for a portion or the whole of the 
electrical equipment for the tramway scheme of the Johannesburg Cor- 

ration, coneisting of three 2,000-b.h.p. gas-engines, coupled to three 

,250-kw. dynamos; three 1,000-b.h.p. gas-engines, tup ed to three 
675-kw. two-phase alternators and exciters ; switchboards, i 
and acoeesories ; producer-gas generators for 6,075 kw.; and the pipe- 
work and electrical connections. In August, September, and October 
tenders will be invited for the cooling towers, coal and ash conveyors, 
bunkers, travelling crane, tools, etc.; 45,900 yards of underground 
three-wire distributing cables and 108,580 yarde overhead distribution 
cables ; house service connections and meters ; 1,320-kw. transformers ; 
iron roofing ; 110 arc and 450 incandescent lampe ; 1,400 street lam 
fittings ; 75 cars; and other machinery and appliances. The tota 
sum to be expended on Johannesburg's great electric scheme for both 
tramways and electric lighting amounts to £1,290,000, and while the 
above list does not in any sense represent the total of orders that will 
shortly be forthcoming, they may be said to fairly represent what will 
be immediately required so soon as Messrs. Mordey and Dawbarn are 
prepared with the specifications. Incidentally, it may be said that 
these looming orders for electrical machinery and appliances are only 
a fraction of those which will be forthcoming in the early future so 
soon as the big schemes under weigh or projected in the several Colonies 
have time to mature. Among these are the following electric light 
and power schemes already in hand or contemplated in the several 
Colonies mentioned: Cape Oolony—Kalk Bay and Muizenberg, 
Mowbray, Kimberley, Beaufort West, Queenstown, East London, 
Umtata, and Griqualand East. Natal—Maritzburg (light and power), 
Ladysmith, Dundee, Newcastle, and Greytown.  Iransvaal—Boks. 
burg, Middleburg, Barberton, and Klerksdorp. Orange River Colony— 
Bloemfontein and Harrismith., Rhodesia—Salisbury. The field to 
be exploited is certainly one of the most promising for our manu- 
facturers. 


Croydon and District Tramways Bill.—Last week a committee 
of the House of Commons presided over by Sir Edward Strachey 
considered the proposals embodied in this Bill, which is promoted by 
the Biitish Electric Traction von pany: Mr. Balfour Browne, in open- 
ing the case for the promoters, said that the Bill sought to authorise 
the construction of tramways in the counties of Kent and Surrey. 
With regard to those in Kent, the committee would not be troubled at 
all, because those lines in the vicinity of Penge and Anerley were 
absolutely unopposed. With regard to those in Surrey, there was 
some opposition, and the line, which would connect the authorised 
n at Sutton and the authorised extension from Croydon, was 

ivided into three parts, Nos. 1, 2, and 3. The scheme had been 
before the committee last year and had been rejected for reasons which 
he would deal with presently. No. 1 would run from the boundary of 
Sutton and Carshalton through the latter district ; No. 2 commenced 
at the boundary of Carshalton and Wallington and ran south along 
the road dividing Carshalton from Wallington, then turning east 
and terminating at the junction of Wallington and Beddington ; 
No. 3 ran through Beddington till it formed a junction with an 
authorised line where Beddington adjoined Croydon. The gap in the 
scheme as authorised last year, which the present scheme aimed at 
filling, left the promoters’ system of tramway quite 1ncomplete. The 
system which would oe in the hands of the promoters was more 
extensive than would be gathered from the map, because the Croydon 
tramways, although made by the Oroydon Corporation, had been 
leased to the British Electric Traction Company for a period of 42 
years. If granted, the present scheme would fill up the gap he had 
referred to, and, connected by the Croydon lines with the scheme at 
Penge, would form one great system in one of the most populous 
districts south of London, The Croydon Rural District Oouncil 
also possessed powers for the constraction of tramways in the 
parish of Mitcham, which powers they had delegated to the pro- 
moters of the present scheme. The proposed Mitcham tramway at 
Tooting was within a short distance of the terminus of the London 
County Council's tramways at that place. No doubt in course of 
time that gap would be filled up and the two systems linked 
together for the convenience of the public. The present scheme 
was before the committee last year, but was rejected, and now the 
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promotes came before the committee with much the same scheme. 
timately the committee found the preamble proved. . 


Charing Cross and Hampstead Tube.—On Wednesday a Select 
Committee of the House of Lords presided over by the Earl of Belmore 
enquired into the 1 of the Oharing Cross, Euston, and Hamp- 
stead Railway Bill. Mr. Balfour Browne, K. C., who appeared for the 
promoters of the Bill, said that the railway had been sanctioned, and 
all they were proposing to do by this Bill were two infinitesimal things. 
One was to take a very small piece of property for a new station at 
North End, Hampstead, and, so far as that, there was no objection. 
The only other matter was with regard to Clause 31. Mr. Pollock, K.C. 
(for the London Oounty Council), objected to a provision in Olause 31 
which would give the ee ee Company power to haul the trains 
and handle the traffic.” He objected to the handling of the traffic. 
Mr. R. W. Perks, M.P., said that if their lordships thought it neces- 

he would consent to the meaning of ‘‘ handling of traffic” being 
defined. The Ohairman said he thought it would be made clear if the 
words in the clauze ran ‘‘ the electrical working and handling of the 
traffic.” Mr. Thomas said he would accept that. Mr. Pollock said 
that üid not quite meet his views. Mr. Yerkes (chairman of the 
Underground Railway Company) said they did not wish to have the 
*' road ” leased to them; but if they were going to operate they must 
have control of the people. On a car there was a motorman, and on 
the rest of the ears there was a conductor. Ifthe word electrical 
were applied, there was no doubt in his mind that the only 
man on that train who would be under the control of the 
Underground Oompany would be the motorman. All the rest of 
them would be under the control of the Charing Oroes N 
0 


If the word electrical were inserted as su , and if 
Oharing Cross Company were antagonistic to the Underground Com- 
pany, the line could not be run. l they wanted was to have charge 


of that company in such a way that when they supplied electricity 
they knew exactly how the electricity was going to be handled. Mr. 
Galbraith, O.E., gave formal evidence as to other unopposed parts of 
the Bill, and this concluded the case for the promoters. The Chairman 
said the committee did not see much difference between the two 
amended clauses, and therefore they found that the Bill might pro- 
ceed, subject to the promoters’ clause being inserted as amended by 
them, with the addition of a provision that any agreement which was 
entered into between the two companies should be subject to the 
approval of the Board of Trade. 


London County Council.—Atthe meeting of the County Council 
on Tuesday the ps porte Committee presented a report with reference 
to the proposed electrification of the Council’s northern tramways 
They state that they have carefully considered the requirements and 
local conditions of the districts affected, and the difficulties which 
present themselves on certain of the routes to the adoption of an under- 
ground conduit system of electrical traction, and the proposals which 
they now presented for the Council's approval are based upon the use 
of the two systems, not only for the existing tramways, but for those 
authorised to be constructed in intimate connection therewith. The 
length of line for which it is suggested that the conduit system 
should be installed is about 26 miles, and includes all the tramway 
routes in the more central districts, while the length of tramways upon 
which they propose that the overhead system should be installed, and 
the use of which on those routes is not, in their opinion, likely to 
cause inconvenience, is about 28 miles. In framing their proposals 
the committee have, of course, found it n to take into account 
the requirements of the general and of the tramway traffic as regards 
the ts to be selected for the change from the one system to the 
other, about which there is no engineering difficulty. The committee 
recommended that it be reforred to them to prepare, and submit for 
the approval of the Council, 18 specifications, and estimates of 
cost for the reconstruction of the Oouncil's existing tramways. The 
full list of these tramways, together with the new routes proposed 
was given in our issue of May 29 last. On the reception of 
the report, Mr. Benn, in reply to questions, said he had no 
objection to postponing paragra h 7 with reference to the elec- 

cation of the Council's North London tramways. With regard 
to the electric tramways on the Tooting route, the new service had 
been very suogessful, and no accidents of a serious character had 
occurred. The lifeguards on the trams worked well. In one case a 
young lady fell in front of a car, and was picked up by the lifeguard, 
the only injury she sustained being a cut over one eye. That apparatus 
had also saved a dray horse. e recent storms had only delayed 
the traffic in the Balham district for half an hour. The conduit 

tem had stood the storm and stress of weather most admirably. 

ere was no reason why a tramway should not be taken over 
Southwark Bridge. They only wanted to creep over the bridge and 
set down their passengers, but the City Corporation opposed the tram- 
ways coming into the City. The committee intended to return to that 
subject, and it had the cordial sympathy and support of the City 
members on the Council. In another report the committee recom- 
mended that all necessary measures be taken for opposing before the 
Light Railway Commissioners the application of the Harrow-road and 
Paddington mways Company for an order under the Light Rail- 
ways Act, 1896, to authorise the construction of the light railways 
specified in the Harrow-road and Willesden Light Railways (and 
Lands) Order, so far as regards such of those light railways as would 
be situated within the county of London. 


Mid-Yorkshire Tramways Bill.—On Monday the Mid-Yorkshire 
Tramways Bill came before the committee of the House of Lords over 
which Lord Donoughmore presided Mr. Fitzgerald, K. C., opened 
the case for the promoters, and explained that the scheme was to 
authorise the construction of tramways in the valleys of the Aire and 
Wharfe, the centre of the area being Shipley, and the termination of 
the line being respectively Keighley and Ilkley. 5005 50 he said, was 
a manufacturing town with a population of 26, odd. At the 
present moment there was 4 tramway from the city of Bradford to 


Shipley, and the proposal was to make a line on one side through 
Bingley (which a population of 18,000), Crossflatts, West and East 
Morton, and to Keighley, which had a population of 41,000. The 
whole of the district was of a manufacturing character, and at many 
places he had overlooked there were persons who felt the necessity for 
tramway facilities in order to get into the towns. In man of these 
laces people lived who went daily to work at Bingley, Keighley, and 
hipley, and it would be a great convenience to those persons ìf th 
could get backwards and forwards. The other districts through whi 
it was proposed the tramway should pess were Baildon, Esholt, 
Guiseley, Menston, Burley-in-Wharfedale, and Otley. The scheme 
had secured the assent of every local authority in this district with 
the exception of Keighley, the Corporation of that town having 
secured a provisional order to construct tramways within their 
own area. The object of the promoters of the Mid. Yorkshire 
Bill was not only to get ranog mes over the Keighley lines 
if the tramway was construc ere by the Oorporation, but 
that the Mid-Yorkshire promoters, Messrs, Musgrave and Quin, 
should have power to conatruct in the borough if the Corporation did 
not do the work within the time specified by their order or within such 
time as the Board or Trade would give. The promoters had inserted a 
clause with the object of carrying out this scheme, and their desire was 
that the question of ranning powers, if necessary, should be subject to 
arbitration. There was no other local aereis Not a single frontager 
or owner of land was opposing. The whole district welcomed the scheme, 
because they knew it would be of great public 1 The only 
opponents were the Midland Railway Company and the North-Eastern 
Railway Company., who u that the proposed tramway would be a 
serious competitor with their railways, but that was a contention which 
Parliament had not allowed to prevail in other places. Mr. Freeman, 
K. O., on behalf of Keighley, said the Corporation did not object to the 
through route pro by the Bill. They did, however, object to the 
company running cars through Keighley for a purely local service. 
Then, when it came to a question of settling the terms on which the 
company should run through the borough, the Corporation were 
anxious that the Board of Trade should take into consideration the 
expense to which the Corporation had been pr in the widening of 
streets for tramway purposes. Mr. Fitzgerald thought there was no 
difficulty with regard to the first point, but in regard to the second he 
was afraid they could not fetter the disoretion of the Board of Trade. 
Evidence was then given by members of several lecal authorities in the 
district in favour of the scheme, and eventually the committee found 
the preamble proved, clauses being adjusted later. 

Paris.—The Paris correspondent of the Financial Times sends to 
his paper a moet interesting article on the recent litigation between 
the Paris General Omnibus Oompany and the Municipality with 
reference to the granting of concessions for electric tramways. For 
a long period of years, says the correspondent, the omnibus company 
had everything its own way, extending its tramway system to various 
parts of Paris, but doing little or nothing to improve its omnibus 
service by increasing the number of vehicles. en it received a 
rade shock. The right to run a number of electric lines from distant 
suburbs right into the heart of the city was granted by Government, 
and on top of this the Paris Municipality itself began to construct 
the Electric Metropolitan Railway, with disastrous results on the 
omnibus company’s traffic receipts, over every district through which 
the Metropolitan ran. In another couple of years ay route of 
any value from a traffic Iu of view will be tapped by the network 
of underground electric lines. Under these circumstances, and with 
the expiration of its concession in & few years' time, the com 
started its action against the city, and ceased paying dividends to 
its shareholders. At the last annual meeting the irman said, 
We are strong in our rights, and confident in the justice of our 
country." It would be interesting to know what the chairman now 
thinks of the justice of his country. In any case, the views of the Paris 
judges who have decided the case are very different from those held by 
the chairman. The Paris Courts have taken the unexpected view that 
the omnibus company, by the terms of its concession, had never any- 
thing more than a right of way in the public streets, and never any 
exclusive monopoly for public vehicular traffic. The line of argument 
taken up by the Court in delivering judgment was that no municipal 
body could legally grant and assure to any private person or association 
of persons the absolute monopoly of the public transport of the popula- 
tion. Itcould only grant a sole right of way over stated routes fora 
certain class of public vehicles. On this principle the Oourt decided 
that the Municipality was wrong in interfering with the omnibus 
company’s privilege of a sole right of way br gran concessions 
for the construction and working of the Belleville fanicular tram- 
way, also by granting the concessions for the electric tramway lines 
from Romainville to the Place de la République and for the section 
of a third line. In respect of these three infringements of its 
at the Paris Omnibus Oompany was entitled to reap. 

ith respect to the Metropolitan 0 the Court found that thi 
was not a tramway running in the public street, but a local rail- 
way, and that therefore the omnibus company had no claim for 
damages in respect of this competition. As for the concessions for 
the numerous electric suburban tramway lines running into various 
parts of the city, the Oourt decided that as these concessions were 
granted directly by the State, over the heads of the city ooun- 
cillors, no claim could lie N the Municipality. The conclu- 
sion come to was that the above-mentioned breaches of agreement 
were not sufficient to justify the omnibus company in calling for the 
cancellation of the contract, but only for the payment of damages in 
respect thereof, which damage were to be assessed hereafter. The 
company was ordered to pay three-fourths of the cost of the action 
and the Municipality one-fourth. Needless to add, the above decision has 
been received with consternation and ill-humour by the Paris General 
Omnibus Company. Ana is to be lodged against the judgment. 
Should the Court of Ap isallow the appeal, the company expresses 
its intention of carrying the case into the Court of Cassation to have 
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the whole proceedings quashed and a new trial made. Meanwhile 
the company is daily running at a loss, and the end of its agreement 
with the city is in sight. 


— 


LIGHTING AND GENERAL. 


Heywood.—Tenders are to be got in for sinking a well at the 
electricity works. 

Maokney.— Additional connecting distributing cables are required 
at & cost of £906. 

Scottish Central Electric Power Bill.—A number of petitions 
have been lodged against this Bill. 

Hebden Bridge.—The Urban District Council propose to expend 
£10,260 on electric lighting works. 

Yarrow.—The electric street-lighting lamps are being put up, and 
will probably come into use next month. 

Tasmania.—The Devonport Town Board have decided to lay down 
a system for the supply of electric light and power. 

Tynomouth.—An enquiry has been held into an application for 
sanction to borrow £12,880 for electric lighting purposes. 

Watford.—The electrical engineer has been instructed to prepare a 
detailed report on a proposed extension of the electricity works. 

Walsall.—The Local Government Board have sanctioned a loan of 
£16,032, part of the application for a loan of £24,580, for electricity 
purposes. 

Portland. —The Urban District Couneil have under consideration 
a scheme to connect the honses of the fire brigade by wireless 
telegraphy. 

Loughborough (Leicester).—4A committee has been appointed to 
prepare a scheme for lighting and power for the Oorporation. Mr. 
Gadsby is being consulted. 

Watford.—The Urban District Council are about to take steps to 
obtain a supplemental provisional order from the Beard of Trade to put 
in force the Electric Lighting Acts, 1882 to 1899. 

Bath.—Major Tulloch, Local Government Board inspector, has 
held an enquiry into the application of the urban sanitary 
authority for power to borrow a further sum of £30,000 for electric 
light purposes. 

Removals.— Messrs. Ernest Scott and Mountain, Limited, have 
removed their London branch office to Norfölk House, Laurence 
Pountney-hill, London, E. C. (Telegrams, ‘‘ Escamotur,” London. 
Telephone No. 8,549 Bank.) 

Ilford.—The report on the year's working of the District Council's 
electric light instailation shows that, in addition to wiping off a deficit 
on the previous year and the payment of interest and repayment of 
capital, there is a net profit of £1,516. 

Dundee.—Preparations are being made to renew the whole of the 
cables in the central area of the city, and the engineer, Mr. H. 
Richardson, has received instructions to prepare specification and 
ask for tenders for the work of supplying the mains in the town. 

Inverness.—The Town Council have remitted to a special com- 
mittee to enter into negotiations with a company or companies for the 
introduction of electric light. The committee consists of Provost 
Ross, Messrs. Birnie, Macbean, Macdonald, Mackintosh, Ross, and 
Alex. Fraser. 

Maidenhead. —The Council have confirmed the resolution to apply 
fora provisional order to enable them to supply electrical energy for 
public and private purposes within the parishes of Bray and Cookham, 
and in the rural district of Cookham, and in the parish of Taplow in 
the rural district of Eton. 

Stock Exchange.—The Stock Exchange Committee has appointed 
July 1 a special settling day for General International Wireless Tele- 
graph and Telephone Company, Limited, 507 shares of £1 each, fully 
paid, Nos. 1 to 7 and 120,008 to 120,507 ; and 120,000 vendors’ shares 
of £1 each, fully paid, Nos. 8 to 120,007. 

Portsmouth.—The Town Council on Tuesday decided to apply for 
a further grant for the purpose of extending their Corporation tele- 
phone system. The 1,240 lines originally estimated for by Mr. A. R. 
Beunett had been completed for the sum estimated, aud a further 
grant is needed for the purpose of joining up about 400 additional 
ordera. 

Penzance, —Th« Electric Lighting Committee in their lust report on 
the report of Mr. Trentham on tlie tenders received for the working of 
the electric lighting order, recommended the Council not to accept any 
of the offers, but to carry out the work themselves. The Postmaster- 
General has promised that as soon as possible a continuous telephone 
service shall be provided on the exchange system through Truro. 

City and Guilds.— Attention is drawn to the admirable courses of 
instruction at the institute's Central Technical College, Exhibition- 
road, for students not under 16 years of age, and those at the institute's 
Technical College, Finsbury, for students not under 14 years of age. 
The entrance examinations to both colleges are held in September, 
and the sessions commence in October. Particulars in another column. 

Bollington.—At the General Purposes Committce meeting of the 
Urban District Council, a discussion arose as to whether the Council 
should support or not support the North-Western Electricity Bill. 
In the end it was decided to support the Bill, provided that Clause 86 
(which relates to the opening and reinstating of roads), which 
was given to the Flintshire district, should be extended to this 
district. 

Hampstead.—At the last meeting of the Borough Council the 
Lighting Committee recommended that, having rezard to the sugges- 
tion made by the factory inspector as to the necessity for enlarging 
some of the street transformer stations, one of such stations be first 
altered as an experiment, in accordance with the plan submitted by 


— 


~ 


the electrical engineer, at an estimated cost of £60. This was 
agreed to. 


Basingstoke. —The Council have approved of a contract with the 
Electric Wiring Company embodying the following modifications of 
their terms: a reduction in the price for pumping to the extent of 
1'4 per cent.; and a reduction of the premiums at the expiration of 
the first seven years of the term in such a way that extensions erected 
after the first five years shall only bear 5 per cent. premium instead 
of 9 per cent. 


Ebbw Vale.—An enquiry has been held into the application for 
sanction to borrow £10,000 for electric lighting. The Council, as 
already noted by us, propose to take the current from the South Wales 
Power Company at the rate of 14d. per unit. The Council had been 
in communication with the Board of Trade for permission to put 
overhead wires instead of underground cables, which would reduce the 
cost to £6,000. ö 


Lichfleld.— The City Council have agreed to take immediate ates 
to obtain a supplemental! provisional order to enable them to supply 
electricity for all public and private purposes in the parishes and 
townships of Whittington, Shenstone, Burntwood, Hammerwich, 
Swinfen, Packington, Weeford, Wall, Longdon, Fisherwick, King's. 
Bromley, Farewell, Curborough and Elmhirst, Pipe Hill, and such 
parts of the parishes of St. Chad and St. Michael, Lichfield, as are 
situate in the county of Stafford, in the rural distiict of Lichfield. 
Fife Electric Power Bill.—This Bill has been opposed by the 
Fife County Council and by the sd fy of Kirkcaldy, Buckhaven, 
Innerleven, and Methil, with the result that a series of clauses has 
been introduced for the protection of the County Council mainly with 
regard to their roads and bridges. The promoters have agreed to 
give the burghs of Buckhaven and Kirkcaldy the same protection as 
was given to the County Council, and a clause will be inserted for 
protection to Cupar similar to the clause for the protection of Methil. 


Hereford Asylum.—At a special meeting of the Hereford City 
Council on Saturday, it appeared that the committee of enquiry 
appointed to ascertain on behalf of the city the condition of the 
electric installation at the Herefordshire Lunatic Asylum came to 
practically the same decision as the County Council special com- 
mittee, being in favour of an extra expenditure of only £2,500. The 
Lunacy Commissioners have expressed a preference for the scheme of 
the Visiting Committee for a new and wholly detached boiler-house 
sufficient for three boilers. 


Wireless Telegraphy.—Two wireless telegraph stations are to be 
erected in the vicinity of Paris, one near the Lac de Grenelle and the 
other in the neighbourhood of Melun. The distance between the two 
stations will be 15 miles, and the object in establishing them is to 
facilitate the continuation of experiments with a view to ringing 
wireless telegraphy within the domain of practical utility. he 
Marconi Company is transmitting daily wireless messages from Table 
Head to Poldhv, but the replies are being cabled pending the installa- 
tion of machinery at Cornwall. 


Morecambe.—The annual report of the year’s working of the elec- 
tricity department shows that at the beginning of the year it was 
estimated that. the loss on the 12 months’ trading, after making deduc- 
tions for repayment of principal and interest, would be £1,630, and 
that it is actually £2,025. Last year there was increase of £177 in 
the revenue, whereas for the year iust ended there has been a decrease 
of £190. Of the total sum received for sale of current nearly one- 
half is for public lignting. The proposed electrification of the tram- 
ways will soon put another aspect on the case. 

Cresswells Asbestos Co.—The ui Ito and Boiler-House 
Mayazine contains some very interesting particulars of the well-known 
semi-metallic and fibrous metallic packings made by Cresswell's Asbestos 
Company, Limited, Wellington Mills, Bradford, Yorks, who have 
recently published the following catalogues: (No. 1) asbestos, semi- 
metallic and metallic packings, ete.; (No. 2) asbestchouc jointings, 
etc.; (No. 3) amianscal disincrustants, etc.; (No. 4) asbestos magnesia 
bergmehl, alumina, coverings, etc.; (No. 5) indiarubber, leather, etc. ; 
(No. 6) asbestocylin lubricants, oils, etc., asbesteucalypt belting 
syrups, etc.; (No. 7) asbestos domestic appliances, etc., which we 
doubt not are at the disposal of any of our readers who like to apply 
for them. 


St. Marylobono.—Resolutions were on the agenda for last night's 
meeting to the effect (1) that the Council take all necessary steps to 
apply to the Board of Trade for a license to authorise the Borough 
Council to supply electricity in St. Marylebone ; and (2) to appeal to 
the Local Government Board against the decision of the London 
County Council not to sanction the loan; and (3) to authorise the 
town clerk to take the necessary steps in the aforesaid application and 
appeal and in the event of the Government Departments not com- 
municating their decisions at the end of September, to take the necssary 
steps for giving notice of the Council's intention to apply to Parlia- 
ment for such statutory powers as may be found necessary to amend 
the present Act. 


Electric and General Investment Co.—The directors have 
decided to recommend the payment of the following dividends, etc., 
for the year ended May. 31, 1903: Ordinary shares—a dividend of 5a. 
per share, of which 2s. per share was paid on account in December 
last, leaving 3s. per share to be distributed, and a bonus of 2s. per 
share; the trustees of the ordinary shares reserve fund propose to 
distribute 6d. per share, making a total present distribution of 5s. 6d. 
per share, or 274 per cent., or a total distribution of 78. 6d. per share, 
or 374 per cent. for the year; founders’ shares—a dividend for the 
year ended May 31, 1903, of £50 per shafe; the trustees for the 
founders’ shares reserve fund propose to distribute £5 per share, maki 
a total present distribution of £55 per share The above-mention 
paymon will be subject to the deductiou of income tax. The 
dividends, if sanctioned by the shareholders, will be paid on July 8, 


Penmaenmawr.—A deputation of the Penmsenmawr Urban 
District Council visited Colwyn Bay last week for the p of 
inspecting the electricity works and the system of electrically lighting 
the promenade. The chairman of the Council (Mr. Hugh Hughes), 
the chairman of the Lighting Committee (Mr. J. S. Dicken), and the 
chairman of the Finance Committee (Mr. George Bevan) conducted 
them over the generating station, where the machinery, etc., were 
described and explained by Mr. Leigh, the consulting electrical engi- 
neer, and the works manager, Mr. Tudman, also gave an account of 
the nature of the load and other matters. 


Perth.—The revenue of the electric lighting department for the 
past year amounted to £4,457, of which £4,455 was received for the 
sale of current, while the expenditure amounted to £2,527, leaving a 
balance of £1,928, from which have to be deducted the amounts paid 
in interest, etc., leaving a net balance of £79. Borrowed money 
amounts to £44,409, the total assets being stated at £46,512. The 
revenue for the present year is estimated at £6,079, while on the 
expenditure side coal is estimated to cost £800, wages £900, and 
the sum of £2,811 being laid aside for interest. It is proposed to 
fix the price for current at 44d. per unit for illuminating purposes, 
and 24d. per unit for motive power, this being the,same as last year. 


London County Council.—At the meeting on Tuesday the Council 
agreed without discussion to a resolution declining to sanction the 
borrowing of £1,274,000 for the purchase of the undertaking of the 
Metropolitan Electric Supply by the St. Marylebone Borough Council, 
on the ground that the Council were advised that it could not sanction 
the pro loan without further statutory powers being given to the 
Borough Council. The Council approved the plans of the Charing 
. Oross and Strand Electricity Supply Corporation, Limited, for the 
construction of a electricity distributing station on the south side of 
Beech-street, between Braime’s-buildings and Three Herring-court. 
ane suber the erection of the station, subject to the usual 
conditions. 


Ashton.—Spare cable conduits, made by the Albion Clay Com- 
pany, are to be laid from the works to Stamford-street whilst the 
ground is open to lay the Tramways Committee's cables. An addi- 
tional distributor cable will be laid in Stamford-street, from Henry- 
square to Old-square, whilst the ground is opened to lay the Tram- 
way Committee’s cable. The tender of Messrs. W. T. Glover and 
Oo. has been accopted for the necessary cable and troughing. An 
additional testing set is being purchased from Mesers. Evershed and 
Vignoles. It has been decided that the purchase of the cable for 
the additional public lighting be left in the hands of the chairman 
and the electrical engineer, and that the new switchboard platform 
be extended as suggested by the engineer. 


Glasgow.—The joint committee of the tramways and electricity 
departments have agreed (1) that the total quantity of current now to 
be taken from the tramways department by the electricity department 
(including the 150,000 units, or any increase of that quantity, taken 
from the Coplawhill sub-station under the arrangement of date 
April 10, 1902) should be fixed at not less than 700,000 units; and 
(2) that it be remitted to the general manager of the tramways 
department to consider and report as to the price at which the 

uantity of current to be taken from Pinkston station should be 

rnished to the electricity department, after which the details of the 
pro new arrangement between the two departments can be 
finally adjusted and recorded in the minutes. 


Erith.—The Electric Lighting Committee have considered the 
reports of the consulting and resident electrical engineers with respect 
to the proposed provision of a test-room and store at the electricity 
works, and recommend that a lean-to building for this purpose be 
erected at the east end of the south-east wall of the engine-house, and 

that the surveyor be instructed to prepare plans, specification, and 

estimate for such extension building, and that the estimated cost of 
the same be included in the additional loan of £20,000 for which 
application has been made to the Local Government Board. The 
committee further recommend that distributing mains be laid in 
Baigstock-road, Belvedere, and Hengist-road, Northumberland Heath, 
applications for the supply of current in these roads sufficient to 
justify the expenditure having been received. 


Doncaster.—The last monthly report of the Electricity Committee 
shows that the number of applications received since last meeting was 
21, equal to 4,295 8-c.p. im The following figures were also 
given: number of consumers on the books, 285 ; number of consumers 
connected, 277 ; number of consumers awaiting connection, 6; number 
of 8-c. p. lamps applied for up to present date, 22,785 ; number of 8.c. p. 
lampe connected, 22,467 ; number of 8-c.p. lamps awaiting connection, 
$18. The above increase of new consumers is very satisfactory, par- 
ticularly for this time of the year, for, as a rule, the summer months 
are very quiet, the demand for lighting not being felt. We are 
informed that in Doncaster this summer up to the present the depart- 
ment has been busier connecting new consumers on to the mains than 
they were even throughout the winter months. 


Stafford.—The Town Clerk reported at the last meeting of the 
Town Oouncil, with reference to the Stafford Electric Lighting Order, 
that the Board of Trade's Bill in Parliament for confirming this order 
now only awaited the Royal assent. He said, with reference to the 
joint opposition to the North-Western Electricity and Power Gas Bill, 
that valuable clauses had been conceded as the result of the oppcsi- 
tion, such as interpretation of ''power gas" as ' Mond gas,” limiting 
supply of electrieity for lighting to 30 per cent. of total current 
supplied per quarter for power, [pA arc mig for damage to mains, 
etc., caused by electrolytic action, and the protection of mains, roads, 
and bridges. A circular letter was read asking for the support of the 
local authorities at the cost of the promoters to the amended Bill in 
the House of Commons, but the committee recommended that no 
farther action be taken by this Corporation, 
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Cardiff.—The last report of the electrical engineer to the Lighting 
Committee shows an increase of 69 per cent. in revenue for the past 
month over the corresponding period in 1902. This was secured at an 
increased cost in wages of but 12 per cent. The latest applicants for 
energy for light ind power are the T.V.R. Company, who are in 
negotiation for lighting their station, and the Rhymney Railway Com- 
pany, who are about to electrically equip their engine-sheds. These 
applications are for large quantities of current, the Rhymney Railway 
Company’s order guaranteeing practically 100,000 units per annum, 
which the committee propose to supply at 24d. per unit, as the supply 
will be utilised for the most part during the night time. A new point 
is raised in the Rhymney Company’s service. The Corporation will 
lay the mains over the Rhymney Company’s lines into property leased 
from Lord Bute, but the company will maintain the cables cn this 
private property. At this rate of progress an extens‘on of plant will 
be required within the next 12 months. 

Wallasey.— At a recent meeting the Electricity Committee adopted 
a report by the engineer, Mr. J. A. Crowther, recommending the 
advisability of reducing the initial price of current from 6d. to 5d., 
also a reduction of meter rentals on various sizes varying from 33 to 
25 per cent. on the present rates. A proposition in regard to exten- 
sion of mains being undertaken, under certain conditions without 
the consumer entering, as hitherto, into a deed of covenant, was 
also agreed to. The engineer was asked to prepare and submit for 
consideration to a subsequent meeting a scheme or schemes for free 
wiring of consumers’ premises. The sub-committee's report on tenders 
for the annual supply of stores for the department was brought up for 
consideration, and it was decided to submit the same to the Council 
for confirmation. The working statement for the month of May showed 
the number of lamps wired (equivalent of 8 c.p.), 29,221, an increase 
for the year of 5,461. The units generated for all purposes was 138,584, 
against 105,496 for the corresponding month last year, giving an 
increase of 33,088. 

Hornsey.— The Council have decided to give consumers the option 
of being charged on a flat rate of 5d. per unit, supplied after September 
next, or of continuing on the demand indicator system. e total 
number of private consumers is now 170, or 11,753 8-c.p. lamps. The 
engineer has reported as follows: Having received the statement of 
claim from the general contractors for the erection of the electric light- 
ing station, I have found it necessary, with a view to settling the total 
sum due from the Council, to deal with the question under Olause 33 
of the specification. The amount of the contract was £13,777, to 
which should be added the cost of extending, one bay in length, the 
engine and boiler houses. The total amount that I am pre to 
certify as to the value of the work executed is £15,851. 1s. 4d., being 
£2,271. 15e. 1d. less than the claim.” On the recommendation of the 
committee, it was decided that a final payment be made to the con- 
tractors in accordance with the certificate. The existing lamps now 
fitted with incandescent gas burners ou Highgate Archway are to be sub- 
stituted by electric fittings, so as to minimise the risk that attaches to 
the cleaning and maintenance of these lampe. 


Woolwich.—The Electricity Committee reported to the last meet- 
ing of the Borough Council that the result of negotiations with the 
Royal Arsenal Co-operative Society for supplying electricity to 
their new Powis-street premises was that the committee recom- 
mended that for lighting purposes the society should be given a 
supply at 4d. per Board of Trade unit less 5 per cent. for cash 
upon payment within 14 days of demand, and for power 

urposes at the following sliding scale rates: up to 10,000 

oard of Trade units, 2d. per unit; 10,000 to 20,000, 13d.; 
20,000 to 30,000, 14d. ; 30,000 to 40,000 and over, 14d. The com- 
mittee had also considered the fact that it had become increasingly 
evident that the flat rate of 6d. per unit for electrical energy within 
the borough did not hold out inducements to private householders and 
smaller tradesmen, and they recommended that a general flat rate of 
44d. per unit, less 5 per cent. discount for cash within 14 days, be 
adopted for lighting purposes in Woolwich and Plumstead. That the 
maximum demand system be continued at the option of the consumer. 
That a sliding scale of charges for the supply of electrical energy for 
power purposes be adopted—viz., up to 10,000, 2d. per unit; 10,000 
to 20,000, 13d. ; 20,000 to 50,000, 14d. ; 30,000 to 40,000 and over, 
14d. That special preferential rates be given to consumers whose 
requirements point to a large consumption at the time application is 
made. That meter rents be abolished. An amendment was moved 
that the general flat rate be 4d. per unit, and this was ultimately 
agreed to. 

South Afrioa.—The Johannesburg Tramway Committee have 
decided to recommend to the Town Oouncil that the entire lighting 
undertaking of the Suburban Lighting Company, including land, 
buildings, plant, etc., be taken over for a sum of £2100. A public 
meeting st Bacborton has authorised the Health Board to conclude an 
agreement with the Heidelberg Electric Lighting and Plant Syndicate 
to light the town, the cost of the equipment being estimated at between 
£8,000 and £10,000. The water supply of Standerton has been 
temporarily delayed pending the settlement of the project for the 
erection of a power-house and electrical transmission. The Town 
Council of Ladysmith, Natal, are applying for powers to raise a loan 
of £10,000 to complete the lighting of the borough by electricity, the 
contract for which is in the hands of Mesera, Hubert Davies and Spain. 
The municipel authorities of Harrismith, in the Orange River Colony, 
are projecting an expenditure of £30,000 on an electric light service, 
based on a scheme drawn up by Messrs. Mordey and Dawbarn. A 
proposal is on foot to light Middleburg, in the Transvaal, by elec- 
mig The Town Oouncil of Salisbury, Rhodesia, have decided to 
call for plans, specifications, and tenders for an electric tramway, 
lighting, and water-supply service, the concession to be of 20 years 
duration. Schemes for establishing an electric installation at King- 


williamstown, and another at Uitenhage, Oape Colony, to cost £10,000, 


are under consideration. The projected extension of the telephone 
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system at Johannesburg contemplates the provision of a cable system 
capable of accommodating 10,000 subscribers, and embracing the 
mines, Fordsburg, Doornfontein, and Jeppestown. The work will 
take a couple of years to complete, and is being proceeded with in 
sections. Indents for a portion of the apparatus and material have 
already been given out. A movement has been set on foot to inaugu- 
rate a telephone service at Aliwal North, Cape Colony. British and 
South African Exchanye Gazette. 

Camberwell — The Council have had under consideration a report 
on a question addressed to the President of the Board of Trade by 
Dr. Macnamara, M.P., and the answer of the President thereto, with 
regard to the decision of the Board of Trade not to sanction the appli- 
cation of the London Electric Supply Corporation, Limited, for an 
extension of its area over the southern portion of this borough, so as 
include the entire borough. By the refusal to grant the application 
of the London Electric Supply Corporation, Limited, for a competitive 
supply throughout Camberwell — which refusal is contrary to the 
pue that has hitherto been pursued by that Department in 

ndon—the Board has given to the County of London and Brush 
Provincial Electric Lighting Company, Limited, a monopoly over the 
southern portion of the borough, and consequently the ratepayers 
resident in that part of the borough will not be able to avail themselves 
of the advantages of the lower charge which is made for electricity in 
Camberwell where such competition now exists. The statement of 
the President of the Board of e in answer to Dr. Macnamara was 
as follows: ''It appeared from the evidence which was submitted 


at the enquiry that the London Electric Supply Corporation, who. 


obtained parliamentary powers in the northern part of the borough of 
Oamberwell in 1890, executed no works there until 1898, and at the 
date of the enquiry had only 64 consumers. Having regard to this 
and to other circumstances connected with the case, and also to the 
fact that the company had made no survey of the proposed area and 
no estimates of the cost or revenue, it seemed to the Board that the 
order ought not to be sanctioned, and if sanctioned that there was no 
probability of its receiving the assent of Parliament. In these circum- 
stances they did not think it desirable to put the parties to the expense 
of fighting the case before a Parliamentary Committee. It has no 
doubt been the practice to grant competitive powers in the Metropolis, 
but only in the more urban and populous parts. In reply to the 
second part of the question, the Board of e have refused to grant 
competitive orders in Olerkenwell, St. Luke's, Hackney, Newington, 
and Wandsworth. I am not prepared to reconsider the decision 
(May 20, Board of Trade).“ 


Kingston (Surrey).—The electric lighting mains are to be extended 
in Surbiton-road, Palace-road, Weston’s-park, and Park-road. The 
charge for current for launches and motorcars is to be at the rate of 
4d. per unit, with a minimum charge of 2s., the Corporation reserv- 
ing the right to charge at such times only as will not interfere with the 
convenient supply of electricity. The price for charging motor four- 
volt ignition batteries will be 1s., with a reduction of 9d. to the 
trade. An enquiry will be held into the Corporation's application to 
borrow a further £7,784 for purposes of electric lighting. Mr. Burstall 
has informed the Council that he considers that the last set of plant 
installed —namely. the steam alternator, pair of Babcock boilers, 
new condensing plant, feed pumps, economiser, etc.—were first-class 
of their respective kinds, but that, apart from the steam alternator, 
sufficient provision was not made for light loads; further, that he 
was of opinion that it was better to have provided the new chimney shaft 
than to have adopted a system of forced draught. In their report the 
Lighting Committee state, with regard to Mr. Henry Burstall’s report, 
that its genoral conclusion is a recommendation to economy in capital 
and working expenditure. After consultation with Mr. Burstall, the 
committee have decided on various alterations, which it is expected will 
reduce the coal consumption—viz.: (1) alterations to the stokers of the 
Lancashire boilers ; (2) the provision of an additional air and circu- 
lating pump for the new condenser; (3) the rearrangement of the 
water pump for pumping from the well into the tank overhead ; (4) 
the substitution of an alternating-current motor for the stoker steam- 
engine. The committee recommend the Oouncil to reduce the charge 
on the indicator system, so that instead of continuing the present rate 
of 6d. for the first two hours daily and 4d. afterwards, the charge for 
the first hour daily should be 7d. and afterwards 3d. per unit, the 
charge to be 7d. where the indicator system is not adopted, and the 
discount scale to be discontinued. The committee further recommend 
that a canvasser be engaged to solicit custom and explain advantages. 
In view of the large amount now sunk in the undertaking—some 
280, 000 —and for the purpose of supporting the committee and the 
borough electrical engineer in their endeavours to render the under- 
taking a paying concern, the committee consider that it would be a 
wise precaution to appoint an advising engineer, who should be required 
to exercise a constant supervision of the works, and the committee ask 
that they sheuld be empowered to make such an appointment at a sum 
not exceeding £120 per annum for a term of not exoeeding three years. 
This report was adopted on Tuesday. 


Islington.—At the last meeting of the Borough Council the follow- 
ing report of the Lighting Committee was adopted : ''Referring to the 
resolution of the Council of April 3 last approving the estimate of 
£4,125 for the purchase and laying down of 25 30-kw. transformers, 
wo have advertised and received tenders for the supply of 37 trans- 
formers, including 12 previously sanctioned. We have carefully con- 
sidered the tenders received, eight in number, and have ascertained 
that the lowest tender complies with all the more important particulars 
of the specification. We have therefore accepted the tender of the 
Electrical Construction Company, Limited, of London and Wolver- 
hampton, for the supply of the 37 transformers and subsidiary 
apperatus required, for a total sum of £2,966. 10s. 6d. The layin 
down of the 25 sanctioned on April 3 last will cost about £1, 
additional." An amendment referring the matter back for con- 
sideration and report was carried by 29 to 16. The Joint 


Finance and Lighting Committees reported as follows: We 
have had under consideration the resolution of June 6, instructing 
us to obtain a report from the electrical engineer as to the ability 
of the Anchor Oable Compeny, Limited, to carry out the contract 
for electric mains in the Hornsey-rise and Oanonbury districts, and 
as to whether they can meke such alterations in the design of their 
boxes and thickness of insulation cables as, in his opinion, is neces- 
“ay for the terms of his specification to be complied with. We 
understand from the electrical engineer that after consultation with 
the chairman of the Lighting Committee and the town clerk he 
thought it would be to the advantage of the Council if he reported 
iu similar terms as to the other two firms who had sent in tenders 
lower than that of the British and Helsby Oables, and that 
he communicated, with a view to the revision of their tenders, 
not only with the Anchor Oable Company, but with W. T. Glover 
and Co., Limited, and with the Western Electrie Com We 
are of opinion that under the circumstances it is desirable that 
al the companies who originally tendered for the work should 
have an opportunity of revising their tenders, and we therefore recom- 
mend that the Joint Committee be instructed to invite all the firms 
who originally tendered for the extension mains in the Hornsey-rise 
and Canonbury districts to revise their tenders on the basis of the 
further explanation supplied by the electrical engineer to the Anchor 
Cable Company, Limited, Glover and Co., and the Western Electric 
Company, and to submit such revised tenders to the Council.“ The 
revised tenders were as follows: Anchor Company, £6,116. 13s. 3d.; 
W. T. Glover and Sons, £5,614, 17s. 11d.; and Western Electric 
Company, £5,373. 6s. 11d. The British and Helsby Oables’ original 
tender was £6,143. 8s. 4d. 


D r ——— 


PROVISIONAL PATENTS, 1903 


JUNE 15. 

13311. Protection for passengers, cars, and general public 
against contact with overhead electric conduction 
wires—through breaking away of same from 
supports. Herbert Fish, 15, Wellmeadow-road, Hither 
Green, London. 

13358. Improvements in or relating to eleotric couplings. 
Timothy Shepherd, 325, High Holborn, London. 

13878. Improvements in the methed of constructing dynamo- 
electric generators. William Asahel Johnson, 4, South- 
street, Finsbury, London. (Complete specification. ) 

JUNE 16. 

13394. Improvements applicable for telephone and similar 
instruments. Gustav Wilhelm Möhrstädt and Tertius 
Henry Gray, 240, Bradford-street, Birmingham. 

13398. Improvements in er appertaining to trolleys of 
electrically-propelled vehicles. George Cooper Waters, 
9, Tempest Hey, Liverpool. | 

13459. Improvements in paokings for steam-turbines and 
other shafts. The British Thomson-Houston Company, 
Limited, 85, Cannon-street, London. (Austin R. Dodge, 
United States.) 

13453. Improvements in detachable buckets for steam-turbines. 
The British Thomson Houston Company, Limited, 83, 
Cannon-street, London. (Henry  Geisenhoner, United 
States. ) 

19496. Improved circumferential grip terminal for electric 
cables. William Henry Simmonds, 22, Southampton- 
buildings, Chancery-lane, London. 

18487. Improvements in selective electrical signalling 
apparatus. John Edward Evans-Jackson, 19, Holborn- 
viaduct, London. (Amerioan Electric Telephone Company, 
United States.) 

| JUNR 17. 

18502. Improvements in and relating to the operating oords 
of the trolley arms of electric tramoars. Abraham 
Taylor, William Moorehead, and Thomas Henry Kingscote, 
55, Market-street, Manchester. 

13547. Improvements in exoiting and regulating alternating 
motors and alternators having collectors. André 
Blondel, 24, Southampton - buildings, Ohancery - lane, 
London. (Date ap lied for under Patents, etc., Ac 
1901, June 17, 1902, being date of application in Belgium. 
(Complete specification.) 

13570. Improvements in electromagnets for magnetic ore 
extractors. Herbert John Haddan, 18, Buckingham- 
street, Strand, London. (The Bergmann-Electricitáts- Werke 
Aktiengesellschaft, Germany.) (Complete specification.) 

13576. Improvements in turbines. The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London. (Oscar 
Janggren, United States.) 

18577. Improvements in turbines. The British Thomson-Houston 
rompen. Limited, 83, Cannon-street, London. (William 
Le Roy Emmet, United States.) 

JUNE 18, 

13582. Improved switoh for clectric motors Karl 

Ahlquist, Sunnyside, Olifton-road, Rugby. 


blocks, electrical collector slippers, 
Thomas Ashmore and Phelam McCullough, 10, St. George's - 
crescent, Liverpool. 
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13501. An improvement in electrical oollector and return 
slippers used in electrical traction. Thomas Ashmore 
and Phelam  MeCullough, 10, St. George's - crescent, 
Liverpool. 

13628. Improvement in electrical alarms. Marcus Plato, 37, 
Walbrook, London. 

13682. Improvements in and connected with electrolytic cells. 
Harry Baker, Andrew Thomas Smith, and the Castner- 
Kellner Alkali Company, Limited, 55, Chancery - lane, 
London. 

18650. Improvements relating to oleotrically-controlled work- 
men's time recorders and the like. James John 
Stockall, jun., 10, Olerkenwell-road, London. 

13674. Improvements in electric selecting, or selecting and 
signalling systems for communicating between a 
oentral or main station, and various other places, or 
sub-stations, and for performing various operations 
at such places or sub-stations, Robert James Sheehy 
and Alfred George Curphey, 47, Lincoln’s-inn-fields, London. 
(Complete specification.) 


JUNE 19. 

13692. An improved eleotromagnetio device, combined with 
& stop watch for recording accuracy in the measure- 
ment of time. Philip Harris and Co., Limited, and 
Standley Belcher, 82, Mark-lane, London. 

13703. A new or improved terminal for electrical connections 
and method of making same, Edwin Liddle and Guy 
Emanuel Druiff, 7, Ely-place, Holborn, London. 

13707. Improvements in mechanisms for driving dynamos on 
railway trucks. Patrick Kennedy, 52, Chancery- lane, 
London. (Complete specification.) 

13709. Electric conduit railway. John Edward Parker, 30, 
Cowley-road, Brixton, London. 

13741. Improvements in dynamo-electrio machinery. Albert 
Henry Midgley and Albert Percy Wright, Norfolk House, 
Norfolk-street, Strand, London. 


18746. Improved method for operating signals on electric | 


railways. Samuel Marsh Young, 18, Buckingham-street, 
Strand, London. 
JUNE 20. F 
13799. Improvements in systems for transforming single- 
phase alternating currents into mechanical driving 
power. Ernst Danielson, 322, High Holborn, London. 


13822. Improvements in and relating to dynamo brushes. 


Otto Siebers, 27, Chancery-lane, London. 
13834. Improvements in machines for cutting turbine vanes, 


The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Henry Geisenhoner, United 
States.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 9, 1908. 


1902. 

Telephone systems and apparatus therefor. Runge. 

Electric current taking devices. Portillo. (Date applied 
for under International Convention, March 14, 1902.) 

Electric switches worked by  electromagnets or 
solenoids. Siemens Bros. and Co., Limited, Ferreira and 
Wilkie. 

Self-regulating dynamos specially applicable to electric 
lighting of trains. Leitner and Lucas. 

14498. Magnetic separators. Adamson, Elias, and Adamson. 


14774. Electrical apparatus for working reciprocating tools. 
Vickers, Sons, and Maxim, Limited, Williamson, and 


10890. 
13759. 


14202. 


Sumpter, 

18715. recat cable junction terminal and like boxes, 
urnct. 

15963. Manufacture of lead plates for secondary electric 
batteries, Vellino. 


Telephone systems and apparatus for use in connec- 
tion therewith. Watkins. 
17135. Electric incandescent lampholders and switches. 
Newton and Neville. 
17136. Incandescent electric lamps. Newton and Neville. 
17142. Automatic switches for electrical circuits. Adler. 
17143. Electrical systems for Jighting and power. Adler. 
17267. Electrostatic high- pressure voltmeter. Baron Kelvin. 
17386, Electric condensers. Lake. (General Electric Company.) 
17387. Combined carbon cutter and screw driver for electric 
arc lamps. Lake. (General Electric Company.) 
24128. Electric motors applicable to electric fans. 1 0 
rie applied for under International Convention, Nov. 4 
1 
Automatic pressure regulators for electric collectors. 
De Kando. 
87090. Apparatus for working railway points and signals by 
electric power. Webb and Thompson. 


1903. 
Csányi und von Bárczay, 


16902. 


86967. 


813. Electrical batteries. 


' 9564. Brake apparatus of eloctrio railway and tramway 


vehicles. Johnson-Lundell Electric Traction Company, 
Limited. (Lang.) | 
3078. Electro -pneumatio valves for pneumatic railway 
| signalling systems. Irving and O'Donnell. 
4969. Electric arc lamps. Adams. 
5802. Manufacture of electric insulating material. Staedtefeld. 
7184. Switching devices for intercommunication telephones. 
Joseph and Gardner. 
Electric dynamos and motors with alternating field. 
Ziegenberg. 
. Electrical transformers. dobwensten and Loewenstein. 
Systems of electrical signalling for railroads. Barber. 
9130. Electrically - propelled road vehicles.  Kriéger und 
Compagnie Parisierne des Voitures Electriques (Procédés 
Krióger. (Date applied for under International Convention, 
Dec. 17, 1902.) 
10100. Automatic heat-operated electric 
Barnett and Darge. 
10180. Electrical water heaters. Hill. 
10184. Electric furnaoes. Carrere. | 
10429. Apparatus for measuring electrical resistance. Bloxam. 
(Schoeller ) 
10518. Cut-outs or circuit breakers for overhead  electrie 
wires. Withere. (Massier.) 
10519. Cut-outs or circuit breakers 
wires. Withers. (Massier.) 
10621. Switches for electric circuits. Hunter and Purvis. 
10755. Automatic electrical alarm apparatus. Lassen. 


circuit closer. 


for overhead electric 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. E Last price 
Commercial and Industrial. — £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos.1-70,000 1 .. 4 
Aron Electricity Meter, p.c. Cum. Pref. Shares, 1-125,000 1 .. 5 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 . 69-74 
6 per cent. Cum. Pref., 1-100,000 E Vaud eee quud 5 54-6 
44 per cent. Mortgage ‘Debentures ............-. 00 103-107 
British Thomson-Houston Co., 44 per Conte 1st Mort. Deb. 
RJ 8 00 104-106 
British Westinghouse Elec. and Manuf., 6 per cent. Pref. : á 2216 
4 per cent. Mortgage Debenture Stock .......... ear .. 102-1049 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.. 2 2-14 
— Non. , per cent. Pref. .................... a .. EY 
44 per cent. lst Debenture Stock ..............-- 100 2! 
44 per cent. 2nd Debenture 8took ................ 100 .. 89-94 
Callender's Cable, Debentures ................. e eee ͥ 100 .. 108-112 
GG////ͤ;Üéͤ1.ĩ⁵“4iq ²˙ pr 5b .. 12-13 
5 per cent. Preꝶã iii... 8 64-6 
Crompton and (o ccc ec ce cesenscece 8 : 
8 cent. Debenturess 100 102-1 
Edison and Swan United, ‘‘A” Shares, 1-99,261 .......... S. s i 
' A" Shares, 01-017, 139. oes evi 5... 1 
5 per cent. Denentarse J ͤ NM EE 100 .. 7 
4 per cent. Deb. Stock, Redet. 10 .. 73-77 
Electric Construction, Limited, Nos. 1 to 112,100........... 2 . 13-2 
7 per cent. Cumulative Pref. ...................- a uus 2 
4 ver cent. Perp. Ist Mort. Deh. .... . 100 .. 100-103 
Ferranti Limited, 5 per cent. 95 Mort. Deb. Stock, “Red. 100 .. 92-97 
General Electric Company (1900), 5 per ink Cum. Pref. .. D F 93-1 
S DH x sent. 1st Mon Deb, Btock OI TET 
enley’s Telegrap or NATY ooi cow's "e 
44 per cent. Preference eee e eere een D s 5-5 
per cent. Debentures ................... «ee 100 .. 108-1 
India R. Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 184-1 
4 per cent. Debentures .............. eee ee nno 100 .. 100-1 
Parker, Thos., Limited, Ordinary ......................-. 10 .. 14425 
Telegraph Construction and Maintenance ................ 12 .. -35 
5 per cent. Bonis 100 .. 101-104 


Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101, aude. l X $- 
44 per cent. Deb. Stk. Certs., Red. and Conv. .... E e 


Bournemouth and Poole, Ordinar gaga 0 .. 134 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 10-11 
6 per cent. Cum. Second Pref., 15,001. 22,900 .... 10 .. DiI 
44 per cent. Debenture Stock, C 100 .. 104-1 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
lst Debenture Stock, Red. ........................ e. 100 .. 101-104 
Brompton and Kensington, Ordinary o 5 .. 104-11 
7 per cent. Preferenme ee 5 . 104-103 
Calcutta Electric 290001 20.800 P. „Ordinary, Nos. 1-40, 000. 5. .. EY 
Nos esnevaevwevuevpneveerevoeeveeeeeaeeeeeses eee 5 . i -8 
Cambridge Riestrie Supply Company, Ltd., £10 Ord. E 8.. iof 
Central Electric "Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 106-109 xd 
Charing res and Strand, Nos. 1- ohr. iex tess à 9-9% 
155 cent. Cum. Prei. 5 . 654-62 
ity Undertaking,” 44 p.c. Cum. Pref., 8 00 ` 94.106 
4 per cent. Debenture Stock, Red. (Prov. Certa. ).. . 1041 
Chelsea Electricity Supply ...............- ee ee eee enn 105 6-54 
44 per cent. Debenturess 100 .. 107-110 
City of London, Ordinary q 10 .. 11212 
6 per cent. Cumulative |j: OPES 10 us 15-14 
5 per cent. Debenture Stock .................... .. 123-128 
44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. .. 104-107 
County of London and Brush Provincial, Ordinary........ 110 - 8-9 
6 per cent. Cum. Pref. .......................... 10 .. 12-132 
44 per cent. Debentures Prov. Certs. All 2 om ir * 111-114 
Edmundsons' Electricity Corporation, Ordinary, 1. 000 sx 7 
4 ite cent. Cum. Pref. «5... edat ERPERC E saws T 
r cent. First Mort. Deb..................... 100 .. 108-111 
Electric Le Tractn. Co. of Aust., Ld. ep. c. Cm. Pf.,1-30,000 5 aio 
5 per cent. Debenture Stock, Red. .............. ax -l 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 1.1.1] 5 .. 
44 percent. First Deb. Stock ; 1 15 . 100 .. 102-1 
Hove Electric Lighting, Limited, Ord., 1-15,000 .......... - 8-9 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 65 .. 11-12 
-= 4 per cent. Debenture Stock Red. 100 . 105-106 
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Amount Amount 
Name. paid. Last price. Name. paid. Last price 
£ £ £ . £ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 103-106 British Electric Traction, Ord., 1-300,000 & 60,001-90,000.. 10 . 134-2 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 per cent. bt, 30, 001-60, 000 eeiscasewes .. 10 w 12 5 
London Electric, Ordinary ....................- eee 9. us 24-23 5 per cent. Perpetual T Debentures Stock . ex er — 122- 
par cant. õ ð K ĩ 14.4006 ved 8. 54-6 Buenos Ayres and Belgrano Tram., Ord., 1-100, 000 5 — 22.5 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 100102 ——— *'* A" per cent. Om. Pf.,1 ri pon e 5 .. 5649 
Metropolitan, Ordinary 10 17-18 ' B" 6 per cent. Om. Pf., 1- 500 * . 5 . 
——4 per cent. First Mo age e Stock .... 100 .. 110-115 — 5 per cent. Deb. Stock, Rel... 100 .. 107-110 
I per cent. Mortgage nture, Red. .......... 100 .. 898-101 Prov. Cert., all paid ........................ e. 100 .. -102 
Newoastle- upon-Tyne Electric Supply, Ordinary.......... 5 .. 100-105 Cape Electric Tramways, Nos. 1-480,000 ................-- 1 — 292,71 
Prelerenssssss Re es 4 . 102-105 City of Birmingham Tramways, 5 per cent. Cum. Pref... 10 .. fo 
Notting Hi Electric Lighting ..................... ues. 100 . 134-144 4 per cent. 1st Mortgage Deb., 1-3, 000 (1917) . 100 .. 991 
4 per cent. First Mort. Debs., Nos. 515 (Reg.) . s -102 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 407-14,310 ..........-- 10 T 5-6 Mortgage Debenture Stock, Rede. - 200 .. 103-105 
— — per cent. Debenture Stock .................... 100 .. 98-101 Cork Electric Tramways and Lighting Co. ee 10 13-14 
Royal Electrical ay y of Montreal, 44 per cent. First 5 per cont. i Cam, (5 MERECE —— 55 10 .. 11-12 
Shares Mo ebentures ............... 41% 100 .. 100-102 Debentures .... 1: oo unuo su e ya DesaÉe 100 .. 96-99 
Smithfield Mark ts Electric Supply Ltd., Ord., 1-12, 0000. .. i Dublin United Tramways (1896), Ord., Nos 140, 000" . 10 .. 134-144 
4 per cent. Debehture Stock ...................- 100 88-9 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 16 
South London, Ordinary ................. 5 .. 34-4 per cent. Mort. Debs., 1-3, 000 ag a 100 .. 94-97 
St. James's and Pall Mall, Ordinary, 101-20,080 ..... es. D o. 154-16} Imperial Tramways, Ordinary............ eese ͥ . al .. 
7 per cent. Prein. Ra rris 5 6 per cent. Cum. Pre˖e f n al .. 119 
se TIT per ce Deb... ribus d 120.607 S 100 A ^n i m SU Electre e Stock .. 5 100 .. 114-114 
rban Electric 3u T 8-50, 007 .. 4 25 oe E sle o net Electric Tramways an ; r cent. 
—— 5 per cent. er umulative Preference, 50,001-80,000 5 .. 55i Cum. Pref., Nos. 30,001-60, 000 3 nd a bd ed M 5 4 
Westminster, Ordinary .......... eee . 5 . 1245 4 per cent. euentus BLOGE 5 cor sicecerdei ie 100 . 94 
— § per cent. Cum. Pref., 110,101-138,251 . 5 64-63 Kidderminster and District Lighting and Traction, Pref... 5 .. S54 
London Vutted Tr 0 à e 5 Dum. „Pref. CPP 10 € n 
- perc B 3 ck, Red. .............. ee 
Electric Railways. Metropolitan Electric Trams., Deferred, 1,000,001-1, Sip 1. 44. 
FFC a .. 104- per cent. vum, Tre 9597. : 
Central "per nt. eid CONNECT ADAPTER n ex 9 85 New General Traction, Ordinary e 5 j 
deferred ....................-- 100 .. 109-110 6 per cent. Cum. Pref, ios eos eio 5 8 
— —. 4 p.c. Deb. Stock (Prov. 8c 1 , fully paid).. .. 117-120 5 per cent, Mortgage Debentures, 1-1,713 Reg.]. 100 .. 1.99 
City and South London, Consolidated Ordinary .......... i .. . 90-72 Oldham, Aston, and Hyde Tramway, Ordinary. 10 .. 104-103 
per cent. Debenture Stock ..... N 100 .. 116-119 5 per cent. es Pf ˙¹• 10 lit- 
—— — 6 per cent. Pref. Stock -l““iilily i 100 .. 130-133 Perth Elec. Tramways (W As a pee cnt. 80 Sen Deb. Stk. 100 .. 101-1 
Ru 770 100 .. 129122 Potteries Electric Traction mht -40,000 ..... . 10 . 94-104 
Se ee ee Ole COlen 100 . 128-131 § per cent, Cum. Pref., 1 poy se . 10 — 1894 
d 51 s „ EA 55 „5 — r cen nture Stockcgkg .... x - 
Layexpool Overncat) 5 pet cenk Pial, esie n Z ~ 333 | south Lancashire Electric Traction and Power Company— 
— 4 per cent. Mortgage Debentures, Red., 1-1, 1700 . -— oe 89 01 r 2 0 2 „ „6 5 6 „ „%% „%%„ : ee I 
Waterloo and City, Ordinary - ae ae =e se = oe e = =e = = = —— £528,093 44 per cent. Debenture Stock 100 po. 100 p.c. 
trie Tramways.— 
Elee 1 af y d T Telephones. — 
entine, 1-260,007 777 777 4 dx 
Anglo- anent 6 per cent. Debenture Stock, 1888.. .. 125-1 National Telephone, Preferred ................... 8 100 .. 101-103 
Blackpool and Fleetwood Tramroad. . . 110 . 134-144 ——— Deferred Stock ..................... duas eia Us 100 .. 80-83 
Brisbane Tramway Invest., Lim., Ord., P Vae VM, 5 .. 22-34 ——— 6 per cent. Cum. First Pref, .................... 10 .. 13-14 
5 per cent. Cum. Pref., "Nos. 1-75,000 ............ 5 . 44-43 —— 6 per cent. Cum. Second Pre. 10 — 12-13 
per cent. Deb. Stk., Red., ae (Q0 t. all . 100 ee 102-105 — 5 per cent. Non. Cum. Third Pref. 02 00 „„ 0.8 60 0.0 § ow 5-54 
British Prema Bane Electric Railway Go., € ME Nos. 1-20,000 100 .. 69-72 34 per cent. Deb, Stock, Red. ..... ö 6 ＋ 22 100 ~o 98-100 
Non. Cum. 5 per cent. Pref. 25,001-38,500 .. 100 .. 92.95 —— 4 per cent. Deb. Stock, Red. .... e = ee =e «e —— 100 — 105-105 
zn per cent. lst Mt. Debs., Nos 2 1-6,250,of £40 each 40 .. 104-106 p.c | Oriental Telephone and Electric Oompany E l - 13/16-15/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
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Miles of 


Traffic Returns for Increase or | Accounts for past year. 
week decrease. ar ii a i 
= V | Current Total P Car miles | Pas. | Car Mile of | mile 
urren 0 assengers Car miles as | e o 0. 
rode 1903. | 1902. | Week. | Current | 1903, js Ending fesselt, ere | “ran.” ner mite. | track 
EN 5 June20 1155 Sas 4 ose + 3.616 191 171 May 31 37881 9,099,716 | 794,641 |0% 1502 1,370 | 634 
ration un , + í +3, ay ,099, ; : . 
Aper VV Sh = bis Es 2 B | 6 | Sept. 25) 12, "503 | 2,979,276 | 290,099 100 10-54 1,560 | 47 
Birming Tramways .......- „ 90, 4,732 | 5,013 | — 281 + 6,554 64 64 ile == = eo = =< 
Blackburn Corporation ........ „ 19 737 817 — 80 + 895 | 24 | 24 arch 259 40,964 | 7,234,106 | 826,558 |136 1187 1,705 | 744 
Corporation » 18 782 661 | + 121| + 1,662 171 | 164 „ 31211, 158 6,169,121 724,443 | 1:52 108 — — 
. Fest wood Tramways 20 652 470 | + 182 + 1,275 | 164 | 16; Dec. 31 30,923 2,049,677 584,989 362 | 1268! 1,932 | 6 
Bolton Corporation „ 14 1,999 | 1,470 |+ 525 + 3485 | 25 | 25 | March 31 85,704 | 17,761,605 | 1,896,247 | 1:15 | 10°75] 3,430 | 5 
Bournemouth Corporation...... » 17 886 — - = 10| — | =s = ee eis "hs zc t 8 
Corporation .......... 14; 3,485 | 3,027 | + 459 — 38 — — — um — a = = nae 
ropa Corporation . „ 21 859 824 |+ 35 4 5,283 64 — „ 31 — 10, 432,508 | 1,031,928 |100 10-10 — = 
Bristol Tramways Company . „ 19 4,514 | 4458 |+ 55 — 514 | 513 Dec. 31/223,480 | 41,192,899 | 5,724,114 | 1:30 4,348 | — 
Burnley Corporation ....... ves. n 9 699 656 ＋ 43 = 5 ER a oe is = dis in = 
1 . 
Cardiff Corporation ..........-. „ 20| 3,832 | 1,523 | + 33| + 9,370 | — — | — — = = = — - eas 
Carlisle Tramways Company.. — — — — — — | — » 31 — 2,216,585 320,129h | — = € 
Central London Railway. „ 20 6,674 | 7,577 | — 905 + 5,1294! € | — „ 51,367,225 | 45,305,110 | 1, 276, 714 | 1:87 |66:6a|59,076 | 3568 
City and South London Y Railway „ 21 2,948 | 3017|- 69) + 2,577 68 — „ 51165, 0034 19, 059, 3190 = ae PEN aos are 
d L. Com » 18 605 559 + 334 323 — — = EX = = a es 
Darwen Corporation L 19 219 216 = 18 + 54 1:23 — |March3lg, 12,341 | 2,360,735 | 254,279 |125 1155 1,707 | 936 
kon e May 24 1 — + — ER = =i ien de a 
Dore de ee Railway; June20 20,515 | 20,432 ＋ 81 — h| — — Dec. 31 5,796 364,796 102,087 | 381 | 1362 859 | 7:68 
Dublin . District, Electric >... » 19| 5738 | $50» | + 187) %% | 46 | a6 | March 31)/126,121 | 24,553,133 | 3,429,356 |123 | 882| 2,741 506A 
Dundee City Tramways ........| » 17, 85 7353 l+ 78 — 22 | 22 | May 15 35,874 | 9,084,522 | 752,814 |093 11.276 1,630 | — 
East Ham Corporation ........ „ 20 595 450 | + 145 + 2,662 | 10°75 | 7:52 | March 51 25,341 9,971,337 ; v61 | 9:35, 2,357 z 
liU. D Os Vv ðͤ xv — — — — — — — — — z = HH ET 8 at. 
Glaagow Corporation MSN „ 20 13,717 | 11,637 | — E 124 we May 5,655,200 | 177,179,549 14, 008. 750 an aem M = 
ration — — — -- — 4 — — — em = = "m xu 
Ia Corporation ...... „ 22 1,130 | 1,108 | + 122 -= 34 35 | March 31| 56,6314] 9,738,213 | 1,218,539 |14 11˙14 1,618 | 6:38 
Hull Corporation, E. 8.......... „ 20 1.715 1.720 — 7| + 1,704) 19 19 „ 31 87,707A| 21,065,999 2,218,696 100 849 5,0004 | 507 
Ilkeston Corporation Celta gets May 2 | TE — — — — — — — = en m Ais 8 
Corporation ........ - — — — — — — — = — e . 
Oo Duration 33 June20; 5,079 | 4,850 |+ 229 + 6,026 77 — | March 25 262,650 | 57, 239, 719 | 5, 715, 651 |111 1091 3,283 ee 
Liverpool Corporation „ P 10,179 | 9,277 | + 802 414,073 | 100 | 95 Dec. 51 504, 304 |108,906,472 11,705,425 |111 |10:34| 5,000 | 6:88 
pool Overhead Railwa „ 21| 1620 | 1517 |+ 105 + 5,719 | 154 | 154| June 30 79,252 | 10,466,726 |  986,185& | 1-82 19.0 5,110 | — a 
Newenstle-on -Tyne Corporation „ 20 3. | 2,677 — — 36 36 Dec. 15 127, 852 | 28,411,899 | 2,767,444 | 108 |1109! 3,551 | — 
Portsmouth Corporation May 2! 1406 | 1,318 ＋ 88 we 29 | 29 | Sept. 30 47,651 | 9,158,157 | 868,157 | 124 |1317| 1,643 | — 
Rochdale Corporation .......... UB 150 107 ＋ 45 — 44 -- | March 31 5,416 925,281 ; 138 |1027, — 7:66 
Corporatioern . +.. „ 8 5607| 2,05 73,204 +11,0% | — | — = = 53 
Shemeld Corporation MMC „„ ps = ge | 464 Mar. Bilal, 837 | 49,176,631 | 3,791,993 |093 1201 4,140 | 7827 
thampton Corporation „ 18 1,187 956 |+ 231 — 1111 » Sl 35,874 | 9,094,522 | 752,814 |0946 11456 3,760 | — 
Sunderland Corg ation ........ is 14 1,146 1, 121 + 25 + 914 |1848 |1718 51 59.850 13,987,121 | 1,270,857 |103 |113 | 3245 | 64$ 
Wallasey U. D. C.. 15 i 645 = - + 66/105 |105 is » B 31,307 | 5,690,378 | 654,550 |132 |1147) 2,981 | 697 


Er "€ ——— — ——— — — — — — — — — e m — ———— ——— — — — — —— ˙oh o e o l l 
eo LÁ CS od 


Includes 6255000 and 5 paia red tramway companies for term of unexpired lease. @ Train mile. 
A Half-year’s figures, o Inoludera and tram. / Including one section of borse traction, g 195 
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